2012
Lower Owens River Project
Annual Report

January 2013



LORP Annual Report 2012

TABLE OF CONTENTS

EXECUTIVE SUMMARY ..ot r e e e s s s e e e r e e e s s s anaes 1-1
1.0 LOWER OWENS RIVER PROJECT INTRODUCTION........ccccttiiiiiiiiiiiiiiiiiine i 1-3
1.1 MONITORING AND REPORTING RESPONSIBILITY ..cocoiiiiiiiiiiiieiiriiiie i 1-3
1.2 2012 MONITORING ..ottt e e s e e e e e e s s s eer e e e s s s anees 1-4
2.0 HYDROLOGIC MONITORING. ... ..ottt ettt e e e et e e e s s s e e e e e e e s sanbrreeeaeeeenaes 1
2.1 RIVER FLOWS . ..ottt e e o4ttt e e e e e 1 b e e et e e e e e s bbb e e et e e e e e s renn e e e e e e e e naes 1
2.1.1 WEB POSTING REQUIREMENTS ...ttt e e e e e e e e 1
2.1.2 MEASUREMENT ISSUES ... ...ttt e et e e e s s sttt e e e s s s e e e e e e e e naes 1
2.2 FLOWS TO THE DELTA oottt bbb r e e e e e e e e s bbb e e e r e e e 3
2.3 OFF-RIVER LAKES AND PONDS ..ottt 5
2.4 BLACKROCK WATERFOWL MANAGEMENT AREA .....oiiiiiii e 6
2.4.1 BLACKROCK WATERFOWL MGMT AREA RESULTS FOR APRIL 2011 TO MARCH 2012................. 8
2.4.2 BLACKROCK WATERFOWL MGMT AREA RESULTS FOR APRIL 2012 TO SEPTEMBER 2012 ....... 8
2.5 ASSESSMENT OF RIVER FLOW GAINS AND LOSSES ...ttt 9
2.5.1 RIVER FLOW LOSS OR GAIN BY MONTH AND YEAR ...ttt 9
2.5.2 FLOW LOSS OR GAIN BY RIVER REACH DURING THE WINTER PERIOD.........ccccccccoiiiiiiiiiiieeis 10
2.5.3 FLOW LOSS OR GAIN BY RIVER REACH DURING THE SUMMER PERIOD.........cccccccoiiiiiiiiiiiinns 11
2.6 APPENDIX ...ttt e e e e 12
3.0 SEASONAL HABITAT FLOW REPORT .....oiiiiiiiiieii e 3-1
3.1 PURPOSE OF THE SEASONAL HABITAT FLOW ....ooitiiiiiiiiiie ittt e e 3-1
3.2 HYDROLOGIC INFRASTRUCTURE .....ccoiiitititit ettt ettt e e e s e e e e e 3-2
3.3 HYDROGRAPHIC ANALY SIS ... ittt ettt e e e e st e e e e e e s e e e e e e e e e annr e eeaeeeeas 3-4
3.3.1 SEASONAL HABITAT FLOWS ..ottt ettt e et e e e e e a e e e e s e s n e eeaee e s 3-4
3. 3.2 LORP INFLOWS . ... e e e e e e e e e e st e e e e e e e s s s r e e e e naeeeeas 3-4
3.3.3 FLOW PEAKS AND TRAVEL TIMES ... 3-4
3.3.4 PEAK FLOW STAGE HEIGHT ...ooiiiiiiiiii et 3-5
3.3.5 FLOODED EXTENT MAPPING .....ooiiiiiiiiiitiiiiiie e 3-5
3.3.6 SITE SCALE - PLOT MAPPING ANALYSIS METHODS........ccoitiiiiiieeiiee e 3-5
3.3.7 FLOODED AREA BY PLOT .. ittt ettt ettt e e e ettt e e e e e e s e et e e e e e s e nn e e e aeeneas 3-6
3.3.8 LANDFORM TYPES FLOODED BY PLOT ...eitiieiiiiiiiiiiitet ettt e et e e e s e snnnneeeeee e 3-7
3.4 RESULTS AND DISCUSSION. ... .cuttiitiiieiiiiiiiieit ettt e e e st e e e e e s bbb e et e e e e s s b e e e e e e e e s annrreeeeaenaas 3-9
3.4.1 BASE FLOW AND PEAK FLOW FLOODED EXTENT MAPPING ........cccoiiiiiiiiiiieeeeeeeeeen 3-9
3.4.2 SITE SCALE - PLOT ANALYSIS RESULTS ..ot 3-9
3.5 REFERENCGES ...t e e st r e e e s s eer e e e 3-12
3.6 SEASONAL HABITAT FLOW APPENDICES.......coi ittt e e 3-13
4.0 LAND MANAGEMENT ...ttt ettt a ettt e e e s e ettt e e e s e s s b e e et e e e e e s e s sn b e e e et e e e s e annrrnneeas 4-1



LORP Annual Report 2012

4.1 LAND MANAGEMENT SUMARY ..ottt en e s e s s rane s 4-1
4.2 INTRODUCTION. ...c ettt et r e e e s e sttt e e e s e s a ettt e e e s e sbbr s e et et e s e s e ssarrenees 4-2
4.3 RANGE TREND ..ottt ettt e e e sttt e e e s e s e e et e e e s e s b b e e e e et e e e s e s srrenees 4-4
4.3.1 OVERVIEW OF MONITORING AND ASSESSMENT PROGRAM ......ccccoiiiiiiiiiiii, 4-5
4.4 IRRIGATED PASTURES. . ... ..ot 4-5
A5 FENCING .. e 4-5
4.6 RARE PLAN T S ittt e e ettt e e e s et ettt e e e e e s bt et e e e e e e et et e e e n e 4-5
4.7 DISCUSSION RANGE TREND ...ttt ettt e s et e e e s s rnne s 4-6
4.8 STREAMSIDE MONITORING FOR WOODY SPECIES.........ooiiiiiiic e 4-7
4.9 RESULTS BY TRANSECT AND LEASE ... ..t 4-9
4.9. 1 TWIN LAKES LEASE ... ..o 4-9
4.9.2 BLACKROCK LEASE ..o e 4-11
493 THIBAUT LEASE ... e s r e e e e 4-22
494 ISLANDS LEASE ... 4-23
4.9.5 LONE PINE LEASE ... ..ottt e e e et e e e e e e sttt e e e s e snnr e es 4-27
4.9.6 DELTA LEASE ..ottt e e et e e e e et e et e e e e e et e e e s 4-30
4,10 GENERAL RESULTS ...ttt ettt e e st e e e e e s et e e e et e s n et et e e e s e snnr e eees 4-32
411 LORP RANCH LEASES ...ttt ettt e e e e e sttt e e e s e s e et e e e s e s e nee s 4-38
A 111 INTAKE LEASE ... 4-38
4.11.2 TWIN LAKES LEASE ..o 4-41
4.11.3 BLACKROCK LEASE ..o e 4-51
4114 THIBAUT LEASE ... e 4-57
A 1T1.5 ISLANDS LEASE ...ttt e et e e e et e e e n e e e 4-61
4.11.6 LONE PINE LEASE ... ..ottt ettt e e e et e e e e e e et e e e e e s e eeees 4-64
4007 DELTA LEASE ..ottt e e et e e e e e e e et e e et e et e e e e n e 4-75
4,12 REFERENGCES......coi oottt et e ettt e e e e ottt e e e e e s e et e e e e e st nn et e e e e s e snnn e nee s 4-78
5.0 2012 RAPID ASSESSMENT SURVEY ..ottt 5-1
6.0 SUMMARY WOODY RECRUITMENT ......ccoiiiiiiiiiiiiie ettt 6-1
6.1.WOODY RECRUITMENT OBSERVATIONS 2008-2012 ........cccccutiiiiiieiiiiiieiin et 6-1
6.2.WOODY RECRUITMENT DEFINED .....ccoiiiittiiiiiie ettt e e s ee e e e 6-1
6.3. OVERVIEW OF WOODY RECRUITMENT OCCURRING ON LORP ......ccccitiiiiiieiieeee e 6-2
6.4.NUMBER OF RECRUITMENT LOCATIONS PER LORP REACH ...t 6-5
6.5. TYPICAL RECRUITMENT SITE LOCATIONS . ..ottt ettt ettt a e eae e 6-11
6.6.WOODY RECRUITMENT VS. LORP SEASONAL HABITAT FLOW RELEASE..........cccccciiiiiiinn 6-12
6.7.RECRUITMENT BY SPECIES. ...ttt a e e e 6-13
6.8. RECRUITMENT PERSISTENCE ......coiiiiiiiiiii ettt 6-16
6.9.FACTORS TO CONSIDER CONCERNING THE RAS DATA ... 6-16
6.10.COMPARISON OF RAS DATA WITH STREAMSIDE MONITORING DATA ..ot 6-17
6.11. PREDICTED VEGETATION TYPES ON LORP .. ..ottt 6-17



LORP Annual Report 2012

6.12. DISCUSSION ....oiiiiiitiieiit ettt e e e s e s ettt e e et e s e e et e e e e et e bbb e e et e e e s s s ararr e e e e e e e s 6-19
6.13. REFERENCES ... ..ottt e e e s e e e e e st e et e e e s s s e e e n e e e e s 6-20
7.0 2012 INYO/MONO COUNTIES AG COMMISSIONER’S OFFICE LORP WEED RPT........ccccooiiiiiiii 7-1
8.0 SALTCEDAR CONTROL PROGRAM. ...ttt 8-1
9.0 LORP FLOW MODELING ....ooiiiiiiiiiii e 9-1
10.0 PUBLIC COMMENTS . ..ottt e s r e e e s s e s e s e s s aanens 10-1
10.1 LORP ANNUAL REPORT PUBLIC MEETING ......oiiiiiiiiiiiiiiiie ettt 10-1
10.2MINUTES TAKEN AT THE PUBLIC MEETING .....oiiiiiiiiiiiiiiee et 10-1
10.3 COMMENTS FOR THE 2011 LORP ANNUAL REPORT ..ottt 10-7
10.4 CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE COMMENTS 2012 LORP REPORT ......... 10-12
11.0 ADAPTIVE MANAGEMENT RECOMMENDATIONS ... 111
11.1.EXECUTIVE SUMMARY .ot r e nens 11-2
11.2.RECOMMENDATIONS ... r e e s s r e e e e e s s sanens 11-5
11.2.1.BASE FLOW AUGMENTATION ...ttt 11-5
11.2.2.SEASONAL HABITAT FLOW MANAGEMENT ..ottt 11-8
11.2.3.SHF AUGMENTATION FOR WATER QUALITY AND HABITAT IMPROVEMENT ......ccccccccciinnnnnns 11-9
11.2.4. RIVER FLOW MODELING ....ooiiiiiiiiiiiiiiiit ittt e e e st e e e e s s e e e e e e 11-14
11.2.5.TULE STATUS AND NEEDS ..ottt e e e e s e e e e e 11-18
11.2.6.DELTA HABITAT AREA FLOW .. 11-19
11.2.7.THIBAUT PONDS oo e e e e e 11-20
11.2.8.RAPID ASSESSMENT SURVEY ...t 11-23
11.2.9.SALTCEDAR CONTROL AND INVASIVE SPECIES MANAGEMENT ..., 11-24
11.2.10.LONE PINE GARBAGE DUMP CLEAN-UP ..ottt 11-26
11.2.12.MONITORING PROTOQCOLS ...ttt ettt e e e e e e e e s e s eeeaeen s 11-26
11.2.12.WORKSHOP FOR DISCUSSING PRESENT AND FUTURE RIVER CONDITIONS ..................... 11-27
11.2.13.MOU (1997) NEEDED CHANGES VIA STIPULATION AND ORDER ......ccccciiiiiiiiiiiiiieee e 11-27
11.3.REFERENCES ... . r e e st e e e e e s s rr e e r e e e 11-28
11.4.ACTIONS TAKEN ON ADAPTIVE MANAGEMENT RECOMMENDATIONS FROM 2011 ................ 11-30
11.5.THIBAUT POND ADAPTIVE MANAGEMENT RECOMMENDATION ......cccccciiiiiiiiiiiiiiiiiiiieeeeeen 11-32
T1.6.APPENDICES ... .ttt ettt e e et et et e e e e e e e et e e e e e e e r e e e e e e e e e e e e een s 11-33
12,0 GL O S S A RY ittt et e et e e e e et e e et e e e e e o e e et e e e e e e e e et e e e aaannn 12-1



LORP Annual Report 2012

EXECUTIVE SUMMARY

The 2012 Lower Owens River Project Annual Report contains the results of the fifth year monitoring
of the Lower Owens River Project (LORP). Monitoring included hydrologic monitoring, seasonal
habitat flow including flood extent, rapid assessment survey, land (range) management, saltcedar
and weed control.

The hydrologic monitoring section describes flow conditions in the LORP regarding attainment with
Stipulation & Order flow and reporting requirements and LORP 1991 Environmental Impact Report
(EIR) goals. For the 2011-12 water year, which covers October 2011 to September 2012, LADWP
was fully compliant with all Stipulation & Order flow and reporting requirements. Off-River Lakes
and Ponds level goals were fully met and the flows to the Delta achieved the required 6-9 cfs annual
flow. The agreement to manage wetted acreage in the BWMA by setting constant flows by seasons,
continued with generally good results. The section also describes flow measurement issues and
finishes with a commentary on flow losses and gains through the different reaches of the Lower
Owens River.

The 2012 seasonal habitat flow was timed to occur with seed release of woody riparian vegetation;
which is an objective of the flow release pertinent to the 1997 MOU. The time for the peak 88 cfs
flow to move down the Lower Owens River was 13 days 4 hours from the LORP Intake to the
Pumpback Station. Flooding was estimated to cover approximately 1,836 acres within the Lower
Owens River. Given the low peak release only marginal inundation was observed during the peak
flow in the LORP monitoring plots.

The Rapid Assessment Survey (RAS) was conducted in August 2012 and required approximately 60
people days to complete. Overall, the 2012 RAS results were consistent with past efforts. There
were no significant new or pressing management concerns identified this year.

The 2012 LORP land management monitoring efforts continued with monitoring utilization across all
leases, rare plant monitoring, and streamside monitoring for woody recruitment, irrigated pasture
condition scoring was conducted on leases that rated below the standard of 80% the previous year.

In general, pasture utilization adhered to standards established for both riparian (up to 40%) and
upland (up to 65%) areas. Use on the Blackrock Lease was lower than most other leases in the
project area remaining well below all grazing standards. All other leases adhered to utilization
standards except the Islands and Twin Lakes leases. The Islands Lease had over utilization in the
River Field (50%) and Depot Riparian (64%). Twin Lakes had over utilization in the Upper Blackrock
Field (61%) and Lower Blackrock Field (54%). Use in the Thibaut Field in the Thibaut Lease was
below the allowable standard due in part to the utilization standards being removed for the
Waterfowl Management Area prior to burning. This allowed much of the grazing pressure to be
removed from the rest of the lease. Watershed Resources staff are concerned with the continued
dry weather conditions expected for the 2012-13 grazing season. Ultilization rates will not be
adjusted for dry conditions in upland or riparian pastures.

Irrigated pastures in the Islands, Lone Pine and Delta Leases all had rated above the minimum
rating of 80% in 2010; therefore, they did not need to be rated in 2012. The Thibaut Lease rated
82% in 2011 and 81% in 2012 meeting the minimum score of 80%. The lessee and LADWP are in
the process of improving this score. All irrigated pastures in the LORP will be evaluated again in
2013.

2012 was the fourth year of collecting trend plot data for Sidalcea covillei and Calochortus.
excavatus for the LORP. While no statistical analysis has been conducted on this data, it indicates
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thus far that populations of both S. covillei and C. excavatus are generally static. However,

S. covillei appears to be decreasing in the exclosure in the Robinson Pasture in the Blackrock
Lease, as documented in the Robinson 1EX plot. In contrast, plots surveyed in the Springer Pasture
in the Blackrock Lease where no plants are excluded are markedly increasing. Future data will be
useful to further define trends of S. covillei and C. excavatus within the LORP area.

The Streamside Monitoring Protocol underwent modifications this year with an expansion of quadrat
size, quantitative definitions for varying levels of browsing, and the selection of additional sites
where tree willow recruitment is actively occurring. These changes provided useful insights into
understanding browsing levels in the spring compared to summer use of willows, provided evidence
that there is a correlation between increased livestock grazing precipitating a shift to increased tree
willow browsing, and increased the sampling population of juvenile tree willows, allowing for more
accurate trend estimates.

LORP area weed management efforts 2012 mirrored 2011 levels essentially. All known Lepidium
latifolium sites within the LORP area were treated or surveyed in 2012; most were treated three
times, with four sites treated only twice because early spring flooding precluded herbicide
application. Invasive plant populations totaled 0.28 net acres, down 30% over 2011. Individual sites
totaled 38 in 2012, up 3 new sites discovered by multi-agency Rapid Assessment Surveys (RAS).
Of the 38 known sites, 50%, or 19 sites had no plants present in 2012. After five continuous years
of no growth, sites may be considered eradicated.

In 2011-2012, saltcedar crews worked in 1600 acre-foot project boundaries and in the

water-spreading basins that border the west side of the Lower Owens River and in the LORP
riverine-riparian area along the river.
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1.0 LOWER OWENS RIVER PROJECT INTRODUCTION

The Lower Owens River Project (LORP) is a large-scale habitat restoration project in Inyo County,
California being implemented through a joint effort by the Los Angeles Department of Water and
Power (LADWP) and Inyo County (County). The LORP was identified in a 1991 Environmental
Impact Report (EIR) as mitigation for impacts related to groundwater pumping by LADWP from
1970 to 1990. The description of the project was augmented in a 1997 Memorandum of
Understanding (MOU), signed by LADWP, the County, California Department of Fish and Game
(CDFG), California State Lands Commission (SLC), Sierra Club, and the Owens Valley Committee.
The MOU specifies the goal of the LORP, timeframe for development and implementation, and
specific actions. It also provides certain minimum requirements for the LORP related to flows,
locations of facilities, and habitat and species to be addressed.

The overall goal of the LORP, as stated in the MOU, is as follows:

“The goal of the LORP is the establishment of a healthy, functioning Lower Owens River
riverine-riparian ecosystem, and the establishment of healthy, functioning ecosystems in the
other physical features of the LORP, for the benefit of biodiversity and Threatened and
Endangered Species, while providing for the continuation of sustainable uses including
recreation, livestock grazing, agriculture and other activities.”

LORP implementation included release of water from the Los Angeles Aqueduct (LAA) to the Lower
Owens River, flooding of up to approximately 500 acres depending on the water year forecast in the
Blackrock Waterfowl Management Area (BWMA), maintenance of several Off-River Lakes and
Ponds, modifications to land management practices, and construction of new facilities including a
pump station to capture a portion of the water released to the river.

The LORP was evaluated under CEQA resulting in the completion of an EIR in 2004.

1.1 Monitoring and Reporting Responsibility

Section 2.10.4 of the Final LORP EIR states that the County and LADWP will prepare an annual
report that includes data, analysis, and recommendations. Monitoring of the LORP will be
conducted annually by the Inyo County Water Department (ICWD), LADWP and the MOU
consultants, Mr. Mark Hill and Dr. William Platts of Ecosystem Sciences (ES) according to the
methods and schedules described under each monitoring method as described in Section 4 of the
Lower Owens River Monitoring Adaptive Management and Reporting Plan (Ecosystem Sciences,
2008).

Specific reporting procedures are also described under each monitoring method. The MOU
requires that the County and LADWP provide annual reports describing the environmental
conditions of the LORP. LADWP and the County are to prepare an annual report and include the
summarized monitoring data collected, the results of analysis, and recommendations regarding the
need to modify project actions as recommended by the MOU consultants, ES. This LORP Annual
Report describes monitoring data, analysis, and recommendations for the LORP based on data
collected during the 2012 field season (March-October). The development of the LORP Annual
Report is a collaborative effort between the ICWD, LADWP, and the MOU consultants. Personnel
from these entities participated in different sections of the report writing, data collection, and
analysis.
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The 2007 Stipulation & Order also requires the release to the public and representatives of the
Parties identified in the MOU a draft of the annual report. The 2007 Stipulation & Order states in
Section L:

“‘LADWP and the County will release to the public and to the representatives of the Parties
identified in the MOU a draft of the annual report described in Section 2.10.4 of the Final
LORP EIR. The County and LADWP shall conduct a public meeting on the information
contained in the draft report. The draft report will be released at least 15 calendar days in
advance of the meeting. The public and the Parties will have the opportunity to offer
comments on the draft report at the meeting and to submit written comments within a

15 calendar day period following the meeting. Following consideration of the comments
submitted the Technical Group will conduct the meeting described in Section 2.10.4 of the
Final LORP EIR.”

Generally, LADWP is the lead author for a majority of the document and is responsible for overall
layout, and content management. Specifically, LADWP wrote: Sections 1.0 Introduction;

2.0 Hydrologic Monitoring; 3.0 Seasonal Habitat Flow; 4.0 Land Management; and

Section 10.0 Public Comments.

Section 7.0, Weed Control was authored by the Inyo/Mono Counties Agricultural Commission.
ICWD completed the 5.0 Rapid Assessment Survey and Section 8.0 Saltcedar Reports.

Section 9.0 Flow Modeling is provided by Northwest Hydraulic Consultants.

The annual report will be available to download from the LADWP website link:
http://www.ladwp.com/ladwp/cms/ladwp014936.jsp.

This document represents the reporting requirements for the LORP Annual Report for 2012.

1.2 2012 Monitoring
2012 was the fifth year of monitoring for the LORP. The monitoring that was conducted included:
e Seasonal Habitat Flow Flooded Extent and Water Quality (May 2012)
e Rapid Assessment Survey (August 2012)
¢ Hydrologic Monitoring (throughout 2012)
e Land Management (throughout 2012)

e Streamside Monitoring for Woody Species Regeneration and
other Riparian (September 2012)

e Weed Monitoring and Treatment (growing Season 2012)

1-4 Introduction
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2.0 HYDROLOGIC MONITORING

2.1 River Flows

On July 12, 2007, a Court Stipulation & Order was issued requiring LADWP to meet specific flow
requirements for the LORP. From the issue date through September 2012, LADWP has been in
compliance with the flow requirements outlined in the Stipulation & Order. The flow requirements are
listed below:

1. Minimum of 40 cubic feet per second (cfs) released from the Intake at all times.

2. None of the in-river measuring stations has a 15-day running average of less than
35 cfs.

3. The mean daily flow at each of the in-river measuring stations must equal or exceed
40 cfs on 3 individual days out of every 15 days.

4. The 15-day running average of the in-river flow measuring stations is no less than
40 cfs.

On July 14, 2009, 6 of the 10 original temporary in-river measuring stations were taken out of
service, while the Below LORP Intake, Mazourka Canyon Road, Reinhackle Springs, and Pumpback
Stations remained in service.

The flow data graphs show that LADWP was in compliance with the Stipulation & Order, from
October 2011 through September 2012, for the 4 in-river stations (see Hydrological Appendix 2).

2.1.1 Web Posting Requirements

The Stipulation & Order also outlined web posting requirements for the LORP data. LADWP has met all
the posting requirements for the daily reports, monthly reports, and real time data.

Daily reports listing the flows for the LORP, Blackrock Waterfowl Management Area (BWMA) wetted
acreage, and Off-River Lakes and Ponds depths are posted each day on the Web at
<http://www.ladwp.com> under About Us — Los Angeles Aqueduct — LA Agqueduct Conditions Reports
— LORP Flow Reports and click on the ‘List of LORP Flow Reports’ link.

Monthly reports summarizing each month and listing all of the raw data for the month are posted to the
Web at <http://www.ladwp.com> under About Us — Los Angeles Aqueduct — LA Aqueduct Conditions
Reports — LORP Monthly Reports.

Real time data showing flows at Below LORP Intake, Owens River at Mazourka Canyon Road, Owens
River at Reinhackle Springs, and Pumpback Station are posted to the Web at <http://www.ladwp.com>
under About Us — Los Angeles Aqueduct — LA Aqueduct Conditions Reports — Real Time Data and
click on the ‘Lower Owens River Project’ link.

2.1.2 Measurement Issues

LORP in-river flows are measured using Sontek SW acoustic flow meters. Both of the Sontek SW
meters located in the main channel of the LORP are mounted on the bottom of concrete sections.
These devices are highly accurate and final records for the LORP generally fall within normal water
measurement standards of +/- 5%.

The accuracy of the Sontek meters are affected by factors which change the levels or velocities in the
river. One of those factors is seasonal changes, such as spring/summer vegetation growth, which
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cause water levels to increase and velocities to decrease. Another factor is sediment build-up. As a
band of sediment builds up on or near the measuring station section, the water levels of the section can
increase or velocities can be shifted-both of which affect the accuracy of the Sontek meters. In order to
account for these environmental changes, LADWP manually meters flows at all of the stations along the
LORP to check the accuracy of the meters. Each time current metering is performed, a ‘shift’ is applied
to the station to take into account the difference in flow determined by the current metering. If a
fundamental change in the flow curve is observed then a new index is created from the current metering
data and downloaded to the meter. All of the meters on the LORP are calibrated at a minimum of once
per month, per the 1997 Stipulation & Order, to maintain the accuracy of the meters.

A commentary on each station along the LORP follows:
Below LORP Intake
Measurement Devices: Langemann Gate & WaterLOG H-350XL Bubbler System

The Langemann Gate regulates and records the flow values at the Intake. This has had very good
accuracy and reliability as long as the gate does not become submerged (submergence may be
possible at higher flows such as when the seasonal habitat flows are released). In case of
submergence, the WaterLOG H-350XL was installed as a back up to the Langemann Gate
measurement. The WaterLOG H-350XL is a bubbler system that uses pressurized air to measure
stage, which is applied to a rating curve. It was hoped the bubbler system would possibly allow for
an accurate measurement of stage even in silt/sediment conditions. However, any system of water
measurement using stage must be calibrated through the full range of flows and in similar seasonal
conditions in order for measurements to be accurate. Also, due to the flat slope of the river channel
in the LORP, velocities in the river are extremely low causing large fluctuations in stage as
conditions in the river channel go through the normal seasonal cycles of vegetation activity and
dormancy in the summer and winter, respectively.

Similar to the 2011 seasonal habitat flow, in the 2012 seasonal habitat flow the Langemann Gate
was used for measurement through the entire schedule of flow releases. Unlike 2010, the LORP
Intake downstream level did not rise to a level where submergence of the Langemann Gate
occurred. The lower stage height was likely due to the lower flow release for the 2012 seasonal
habitat flow.

To date, calibrating the bubbler for seasonal habitat flows has proven difficult and will likely never
give accurate results. More data points can be collected to allow for a better flow curve to be
established, but with the flat slope of the upper reaches of the river causing low velocities, using
stage height only to measure flow accurately at the LORP Intake may not be possible.

LORP at Mazourka Canyon Road
Measurement Devices: Sontek SW Meter

The station utilizes a single Sontek SW flow meter in a concrete measuring section and flow
measurement accuracy has been excellent.

2-2 Hydrological Monitoring
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LORP at Reinhackle Springs
Measurement Device: Sontek SW Meter

The station utilizes a single Sontek SW flow meter in a concrete measuring section and
measurement accuracy has been excellent.

LORP at Pumpback Station

Measurement Devices: Pumpback Station Discharge Meter, Langemann Gate, Weir

At the Pumpback Station, the flow is a calculated by adding the Pumpback Station, Langemann
Gate Release to Delta, and Weir to Delta. In most flow conditions these stations have proven to be
very accurate. However, during the higher flows, the Weir and/or the Langemann Gate can become
submerged, thus lowering the measuring accuracy of the submerged device.

2.2 Flows to the Delta

Based upon a review of the flow to Brine Pool and flow to Delta data, and after filtering out
unintended spillage at the Pumpback Station to average a flow of 6 to 9 cfs, the flows to the Delta
were set to the following approximate schedule (per the LORP EIR, section 2.4):

e October 1 to November 30 4 cfs
o December 1 to February 28 3 cfs
e March 1 to April 30 4 cfs
e May 1 to September 30 7.5 cfs

Additionally, pulse flows were scheduled to be released to the Delta (LORP EIR, section 2.4):

e Period 1: March-April 10 days at 25 cfs
e Period 2: June-July 10 days at 20 cfs
e Period 3: September 10 days at 25 cfs
e Period 4. November-December 5 days at 30 cfs

The scheduled base and pulse flows for the 2011-12 water year targeted an average of 7 cfs to the
Delta. Due to unintended flows, the release to Delta was much higher than the planned 7 cfs even
after excluding Delta releases during the seasonal habitat flow. Unintended flows are released to
the Delta when intense rainstorms cause river flows to exceed the limited maximum capacity of the
Pumpback Station or when pump outages occur at the Pumpback Station. Flows over the weir are
generally unintended flows and flows over the Langemann Gate are scheduled flows (see figures
below).

All of the scheduled flows to the Delta were released as planned except for the June-July Delta
pulse flow, which ran 2 days into August.

The final October 2011 to September 2012 average flow to Delta was 8.3 cfs. The flow schedule for

the October 2011 to September 2012 period will remain the same as the previous years’ schedule
unless adaptive management measures are proposed and implemented.
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Hydrologic Monitoring Figure 1. Langemann Release to Delta
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2.3 Off-River Lakes and Ponds

The BWMA and Off-River Lakes and Ponds Hydrologic Data Reporting Plan requires that Upper
Twin Lake, Lower Twin Lake, and Goose Lake be maintained between 1.5 and 3.0 feet on their
existing staff gauges, and that Billy Lake be maintained full (i.e., at an elevation that maintains flow
from the lake). At no time during the period of October 2011 to September 2012, did any of the
gages indicate below a 1.5 foot stage height.
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. = ~—el
= 2
(@]
()
T
> 15
@
(@)
I
n 1 —— Upper Twin Lake
—=— Lower Twin Lake
Goose Lake
0.5
0
N N
Q¥ '\ ¥ Sy S Y Sy ¥
\,\>‘1/ (19\'1/ 9\‘7/ ff,&q, Cb\q’ (\\'1/ q,/\\'l/ (/J\'l/
Date
Hydrologic Monitoring Figure 3. Off-River Lakes and Ponds Staff Gages
Billy Lake

Due to the topography of Billy Lake in relation to the Billy Lake Return station, whenever the Billy
Lake Return station is showing flow, Billy Lake is full. LADWP maintains Billy Lake by monitoring
the Billy Lake Return station to always ensure some flow is registering there. When referring to the
table showing the annual summary of flows, at no time did the flow at Billy Lake Return Station fall to
zero for a day (see Hydrological Appendix 2). Billy Lake Return had a minimum daily average flow
of 0.8 cfs for the year, so Billy Lake remained full for the entire year (see following table).
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Hydrologic Monitoring Table 1. LORP Flows — Water Year 2011-12

Average Flow Maximum Minimum
Station Name (cfs) Flow (cfs) Flow (cfs)
Below River Intake 57.8 101.0 43.0
Blackrock Return Ditch 14 4.0 1.0
Goose Lake Return 1.3 2.0 0.9
Billy Lake Return 1.3 1.8 0.8
Mazourka Canyon Road 60.0 92.0 45.0
Locust Ditch Return 0.7 8.3 0.0
Georges Ditch Return 1.0 9.6 0.0
Reinhackle Springs 60.4 86.0 48.0
Alabama Gates Return 1.3 20.0 0.0
At Pumpback Station 49.5 67.0 30.0
Pump Station 41.2 48.0 16.0
Langemann Gate to Delta 7.1 30.0 3.0
Weir to Delta 1.2 12.0 0.0

Thibaut Pond

Thibaut Pond is contained completely within the Thibaut Unit of the BWMA. Each day the Thibaut
Pond acreage is posted to the web in the LORP daily reports found at
<http://www.ladwp.com/ladwp/cms/ladwp009121.jsp>.

An adaptive management recommendation was implemented on April 1, 2011, and flow to Thibaut Pond
was turned off to dry out the pond. No further water has been released through the end of
September 2012.

2.4 Blackrock Waterfowl Management Area

Flows for the BWMA are set based upon previous data relationships between inflows to an area and
the resulting wetted acreage measurements during each of the four seasons based on
evapotranspiration (ET) rates.

The seasons are defined as:

Spring April 16 — May 31
Summer June 1 — August 15

Fall August 16 — October 15
Winter October 16 — April 15
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Wetted acreage measurements are collected eight times per year, once in the middle of each
season and once at the end of each season. These measurements are done by using GPS and
walking the perimeter of the wetted edges of the waterfowl area. The measurement in the middle of
the season counts as the average for the entire season with the data collection points at the end of
each season being used as reference points (see table below).

Hydrologic Monitoring Table 2. BWMA Wetted Acreage

Winterton Unit Thibaut Unit
ET Wetted ET Read Wetted
Season Read Date Acreage Inflow Season Date Acreage Inflow
. 5/10/2011 84*
4,
SPNG g 131/2011 142 6
7/6/2011 137*
SUMMe  g/16/2011 178 O
Fall 9/14/2011 189* 55 : - :
10/18/2011 267 . Thibaut Unit was out of service.
. 1/18/2012 244*
Winter 4 17/2012 170 O
Spring 5/9/2012 93 0
Summer 0
Fall 0
Drew Unit Waggoner Unit
ET Wetted ET Read Wetted Net
Season Read Date Acreage Inflow Season Date Acreage Inflow
. 5/10/2011 288* . 5/12/2011 74
Spring 5/31/2011 292 6.6 Spring 0
7/6/2011 280*
2
Summer o 162011 280 6
9/14/2011 276*
Fall 5.2
10/18/2011 306 Waggoner Unit was out of service after 5/12/2011.
Winter 1/17/2012 295* 17
4/17/2012 275 '
. 5/5/2012 306**
SPiNG  pi310012 330 71
7/12/2012 318**
Summer N/A N/A 71
Fall 9/18/2012 334 56

* These measurements count towards the 2011-2012 runoff year acreage goal.
** These measurements count towards the 2012-2013 runoff year acreage goal.
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2.4.1 Blackrock Waterfowl Management Area Results for April 2011 to March 2012

The runoff forecast for runoff year 2011-12 was well over 100%, resulting in a waterfowl acreage
goal for the year of 500 acres. Thibaut Pond was shut off on April 1, 2011, followed by Waggoner
Waterfowl Area on April 16, to burn the excessive vegetation growth. The Winterton Waterfowl Area
was turned on to replace the waterfowl acreage lost by shutting off Waggoner.

On April 1, 2011, the Winterton Waterfowl Area inflow was turned on to 4.6 cfs in order to “pre-wet”
the area for use beginning on April 16. The wetted perimeter was measured with a GPS mid-spring,
the area was 288 acres for Drew and 84 acres for Winterton, resulting in a spring total wetted area
of 372 acres.

On June 1, the inflow to Winterton was increased to 5.3 cfs and the inflow to Drew was decreased to
6.2 cfs. The wetted perimeter was measured with a GPS during the mid-summer season
(mid-August) the wetted area was 280 acres for Drew and 137 acres for Winterton, resulting in a
summer total wetted area of 417 acres.

On August 16, the fall flows were set and so the inflows to Winterton were increased to 5.5 cfs and
the inflows to Drew were decreased to 5.2 cfs. When the wetted perimeter was measured with a
GPS mid-fall season, the wetted area was 276 acres for Drew and 189 acres for Winterton, resulting
in a fall total wetted area of 465 acres.

On October 20, the winter flows were set and the inflows to Winterton were decreased to 1.9 cfs and
the inflows to Drew were decreased to 1.7 cfs. When the wetted perimeter was measured with a
GPS mid-winter season, the wetted area was 295 acres for Drew and 244 acres for Winterton,
resulting in a winter total wetted area of 539 acres.

The average waterfowl wetted acreage for the 2011-12 was 480 acres, which was just under the
goal of 500 acres.

2.4.2 Blackrock Waterfowl Management Area Results for April 2012 to September 2012

The runoff forecast for runoff year 2012-13 is 65%, so the BWMA acreage goal for this year is 325
acres.

On April 17, the spring flows were set and so the inflows to Winterton were shut off and the inflows
to Drew were increased to 7.1 cfs. The wetted perimeter was measured with GPS mid-spring
season; the wetted area was 306 acres for Drew.

The flows to the Drew area for the summer season were not changed from the spring time flows
because calculations based on the previous year’s average coming up nearly the same (0.2 cfs
lower) as the April 16 set flow. The wetted perimeter was measured with a GPS mid-spring season;
the wetted area was 318 acres for Drew.

On August 16, the fall season flows were set to 5.6 cfs. Following this, on September 18, GPS
measurements were completed, resulting in a wetted area of 334 acres.

The average wetted acreage for the 2012-13 Runoff Year is 320 acres through the end of the fall
season.
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2.5 Assessment of River Flow Gains and Losses

This section describes river flow gains and losses for all reaches in the Lower Owens River from the
LORP Intake to the Pumpback Station during the period of October 2011 to September 2012. The
reaches referred to in this report indicate areas of river between specified permanent gaging stations.
This analysis is an attempt at understanding flow losses and gains in the Lower Owens River so that
estimates of future water requirements can be made.

2.5.1 River Flow Loss or Gain by Month and Year

Flow losses or gains can vary over time (table below). ET rates fall sharply during late fall - winter
and increase dramatically during the spring - summer plant growing seasons. Thus, the river can
lose water to ET during certain periods of the year and maintain or gain water during other periods of
the year. December through March are winter periods with low ET that result in gains from
increased flows from water stored in the shallow aquifer where groundwater levels are higher than
adjacent river levels. Other incoming winter water sources such as local sporadic runoff from storms
could also result in flow increases.

Hydrologic Monitoring Table 3. Average Monthly River Flow Losses/Gains
From the Intake to the Pumpback Station during 2011 and 2012.

Month Flow (cfs) Acre-Feet-Per-Day
- oCT 7 -14
b=y NOV -2 -4
o DEC -2 -3
JAN +5 +10
FEB +3 +6
MAR +1 +3
~ APR -11 -23
b=y MAY -25* -50*
~ JUN -55* -109*
JUL -54 -107
AUG -18 -35
SEP -16 -32
AVG MONTH -15 cfs -30 AF

* Data influenced by the 2012 seasonal habitat flow

The summer flow losses for May and June 2012 were influenced by the Seasonal Habitat Flow and
may not be typical for predicting future losses.

For the entire river, the overall gain or loss is calculated by subtracting Pumpback Station outflow from
inflows at the Intake and augmentation spillgates. Inflows from the Intake were 41,931 acre-feet, inflows
from augmentation spillgates were 4,970 acre-feet, and outflows from the Pumpback Station were
35,965 acre-feet. This yields a loss of 10,936 acre-feet for the year, a daily average of approximately
15.1 cfs between the Intake and the Pumpback Station. Water loss during the 2011-12 water year
(October 2011 to September 2012) represents about 23% of the total released flow from the Intake and
augmentation spillgates into the river channel.

For the year, the river lost an average of 15.1 cfs (23%) compared to an average loss of 5.5 cfs (9%) the
previous year. This is the first time that the rivers loss has increased on a year to year basis since the
LORP was implemented. It is also the first time that the runoff has decreased in the Owens Valley since
the LORP started. A correlation between runoff and river loss resulted in a near linear correlation,
showing that losses are closely related to how dry or wet the year is (see figure below).
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Hydrologic Monitoring Figure 4. Runoff vs. LORP Losses

2.5.2 Flow Loss or Gain by River Reach during the Winter Period

From December 2011 to March 2012, an average flow of 45 cfs was released into the Lower Owens
River from the Intake. An additional 4 cfs was provided from augmentation ditches, for a total
accumulated release of 50 cfs. The average flow that reached the Pumpback Station was 52 cfs, an
increase of 2 cfs during this period. During the winter, ET is low and any “make water” coming into the
river is additive. Part of the “make water” was probably stored during earlier periods in subsurface
aquifers and may also be a result of higher winter season precipitation.

The river reach from the Intake to the Mazourka Canyon Road gaging station gained 2 cfs, while the
reach from Mazourka Canyon Road to the Reinhackle gaging station gained 3 cfs and Reinhackle to the
Pumpback Station lost 3 cfs (see table below). A water “gaining” reach, during harsh winter conditions,
can benefit an ecosystem in many ways. Incoming water, especially if it is subsurface, tends to increase
winter river water temperatures, reduces icing effects, increases dissolved oxygen, when water surface
ice is melted by increasing the re-aeration rate, and adds nutrients.
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Hydrologic Monitoring Table 4. Winter Flow Losses/Gains, December 2011 to March 2012

Recording Station | Average Flow (cfs) | Gain or Loss (cfs) | Accumulative (cfs)
Intake* 45 N/A N/A
Mazourka 52 +2 +2
Reinhackle 55 +3 +5
Pumpback 52 -3 +2

Note: All numbers are rounded to the nearest whole value
* The following augmentation stations are added

2 cfs added at the Blackrock Return Ditch

1 cfs added at the Goose Lake Return

1 cfs added at the Billy Lake Return

2.5.3 Flow Loss or Gain by River Reach during the Summer Period

During the summer period of June 2012 to September 2012, all river reaches lost water. The effects of
ET are evident from the high total flow loss (-36 cfs) between the Intake to the Pumpback Station.
Summer flow losses were 38 cfs higher than conditions during the winter season. The largest flow
losses occurred at the Reinhackle to Pumpback Station reach (-21 cfs) (see table below).

Hydrologic Monitoring Table 5. Summer Flow Losses/Gains, June 2011 to September 2011

Recording Station | Average Flow (cfs) | Gain or Loss (cfs) | Accumulative (cfs)
Intake* 78 N/A N/A
Mazourka** 74 -7 -7
Reinhackle** 69 -7 -14
Pumpback 50 -21 -36

Note: All numbers are rounded to the nearest whole value
* The following augmentation stations are added
1 cfs added at the Blackrock Return Ditch
1 cfs added at the Goose Lake Return
1 cfs added at the Billy Lake Return
** The following augmentation station is added
1 cfs added at the Locust Ditch Return
1 cfs added at the Georges Ditch Return
*** The following augmentation station is added
3 cfs added at the Alabama Gates Return
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2.6 Appendix

Appendix 1. Hydrologic Monitoring Graphs

LORP at Mazourka Canyon Road Flow (Oct 11 to Sep 12)
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LORP at Below Intake Flow (Oct 11 to Sep 12)
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LORP at Reinhackle Springs Flow (Oct 11 to Sep 12)
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LORP at Pumpback Station Flow (Oct 11 to Sep 12)
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Appendix 2. River Flow Tables
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10/1/2011 57.0 1.0 1.1 0.9 60.0 0.0 0.0 53.0 0.0 48.0 40.0 8.0 0.0 54.5
10/2/2011 57.0 1.0 1.0 0.9 59.0 0.0 0.0 54.0 0.0 47.0 39.0 8.0 0.0 54.3
10/3/2011 57.0 1.0 1.0 0.9 59.0 0.0 0.0 53.0 0.0 47.0 41.0 6.0 0.0 54.0
10/4/2011 57.0 2.0 1.0 0.9 60.0 0.0 0.0 53.0 0.0 45.0 41.0 4.0 0.0 53.8
10/5/2011 57.0 1.0 1.1 1.3 61.0 0.0 0.0 55.0 0.0 44.0 40.0 4.0 0.0 54.3
10/6/2011 60.0 2.0 1.4 1.4 63.0 0.0 0.0 57.0 0.0 44.0 40.0 4.0 0.0 56.0
10/7/2011 60.0 1.0 1.4 1.4 63.0 0.0 0.0 57.0 0.0 45.0 41.0 4.0 0.0 56.3
10/8/2011 60.0 1.0 1.2 1.3 63.0 0.0 0.0 59.0 0.0 47.0 43.0 4.0 0.0 57.3
10/9/2011 60.0 1.0 1.2 1.2 63.0 0.0 0.0 60.0 0.0 50.0 46.0 4.0 0.0 58.3
10/10/2011 60.0 1.0 1.2 1.2 63.0 0.0 0.0 61.0 0.0 50.0 46.0 4.0 0.0 58.5
10/11/2011 60.0 1.0 1.3 1.1 63.0 0.0 0.0 58.0 0.0 51.0 47.0 4.0 0.0 58.0
10/12/2011 60.0 1.0 1.3 1.2 63.0 0.0 0.0 62.0 0.0 51.0 47.0 4.0 0.0 59.0
10/13/2011 60.0 1.0 1.3 1.0 61.0 0.0 0.0 62.0 0.0 52.0 48.0 4.0 0.0 58.8
10/14/2011 60.0 1.0 1.3 1.0 61.0 0.0 0.0 60.0 0.0 52.0 48.0 4.0 0.0 58.3
10/15/2011 60.0 1.0 1.4 1.0 61.0 0.0 0.0 59.0 0.0 52.0 48.0 4.0 0.0 58.0
10/16/2011 60.0 1.0 1.4 1.1 61.0 0.0 0.0 59.0 0.0 52.0 48.0 4.0 0.0 58.0
10/17/2011 60.0 1.0 1.3 1.1 61.0 0.0 0.0 61.0 0.0 52.0 48.0 4.0 0.0 58.5
10/18/2011 60.0 2.0 1.3 1.4 67.0 0.0 0.0 62.0 0.0 55.0 48.0 6.0 1.0 61.0
10/19/2011 56.0 1.0 1.3 1.4 67.0 0.0 0.0 62.0 0.0 54.0 48.0 4.0 2.0 59.8
10/20/2011 49.0 1.0 1.4 1.4 67.0 0.0 0.0 62.0 0.0 54.0 48.0 4.0 2.0 58.0
10/21/2011 48.0 1.0 1.4 1.3 67.0 0.0 0.0 62.0 0.0 53.0 48.0 4.0 1.0 57.5
10/22/2011 49.0 1.0 1.5 1.4 63.0 0.0 0.0 62.0 0.0 54.0 48.0 4.0 2.0 57.0
10/23/2011 49.0 1.0 1.5 1.4 61.0 0.0 0.0 61.0 0.0 54.0 48.0 4.0 2.0 56.3
10/24/2011 49.0 2.0 1.4 1.4 59.0 0.0 0.0 62.0 0.1 55.0 48.0 4.0 3.0 56.3
10/25/2011 49.0 1.0 1.2 1.4 57.0 0.0 0.0 63.0 0.2 54.0 48.0 4.0 2.0 55.8
10/26/2011 49.0 1.0 1.1 1.3 55.0 0.0 0.0 61.0 0.2 54.0 48.0 4.0 2.0 54.8
10/27/2011 49.0 1.0 1.3 1.2 53.0 0.0 0.0 57.0 0.1 55.0 48.0 4.0 3.0 53.5
10/28/2011 49.0 2.0 1.2 1.3 53.0 0.0 0.0 55.0 0.0 57.0 48.0 4.0 5.0 53.5
10/29/2011 49.0 1.0 1.2 1.3 52.0 0.0 0.0 54.0 0.0 58.0 48.0 4.0 6.0 53.3
10/30/2011 48.0 1.0 1.2 1.4 54.0 0.0 0.0 54.0 0.0 58.0 48.0 4.0 6.0 53.5
10/31/2011 49.0 1.0 1.4 1.4 53.0 0.0 0.0 54.0 0.0 56.0 48.0 4.0 4.0 53.0
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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11/1/2011 49.0 1.0 1.2 1.4 55.0 0.0 0.0 54.0 0.0 53.0 48.0 4.0 1.0 52.8
11/2/2011 48.0 3.0 1.2 1.4 55.0 0.0 0.0 53.0 0.0 52.0 48.0 4.0 0.0 52.0
11/3/2011 48.0 1.0 1.2 1.4 56.0 0.0 0.0 53.0 0.0 51.0 47.0 4.0 0.0 52.0
11/4/2011 47.0 1.0 1.1 1.4 56.0 0.0 0.0 52.0 0.0 49.0 45.0 4.0 0.0 51.0
11/5/2011 48.0 1.0 1.0 1.4 56.0 0.0 0.0 52.0 0.0 49.0 45.0 4.0 0.0 51.3
11/6/2011 47.0 1.0 1.0 1.4 54.0 0.0 0.0 52.0 0.0 49.0 45.0 4.0 0.0 50.5
11/7/2011 47.0 2.0 1.0 1.4 51.0 0.0 0.0 53.0 0.0 49.0 45.0 4.0 0.0 50.0
11/8/2011 47.0 1.0 1.1 1.4 50.0 0.0 0.0 53.0 0.0 48.0 44.0 4.0 0.0 49.5
11/9/2011 48.0 1.0 1.2 1.3 49.0 0.0 0.0 51.0 0.0 48.0 44.0 4.0 0.0 49.0
11/10/2011 48.0 1.0 1.2 1.2 50.0 0.0 0.0 51.0 0.0 49.0 45.0 4.0 0.0 49.5
11/11/2011 47.0 1.0 1.2 1.2 50.0 0.0 0.0 49.0 0.0 50.0 46.0 4.0 0.0 49.0
11/12/2011 47.0 1.0 1.2 1.2 51.0 0.0 0.0 48.0 0.0 51.0 47.0 4.0 0.0 49.3
11/13/2011 47.0 1.0 1.2 1.3 51.0 0.0 0.2 49.0 0.0 51.0 47.0 4.0 0.0 49.5
11/14/2011 48.0 1.0 1.2 1.3 50.0 0.0 0.0 52.0 0.0 51.0 47.0 4.0 0.0 50.3
11/15/2011 47.0 2.0 1.2 1.3 49.0 0.0 0.0 52.0 0.0 50.0 46.0 4.0 0.0 49.5
11/16/2011 47.0 1.0 1.2 1.3 49.0 0.0 0.0 52.0 0.0 49.0 45.0 4.0 0.0 49.3
11/17/2011 47.0 1.0 1.2 1.3 49.0 0.0 0.5 53.0 0.0 48.0 44.0 4.0 0.0 49.3
11/18/2011 47.0 1.0 1.2 1.3 49.0 0.0 0.3 53.0 0.0 48.0 44.0 4.0 0.0 49.3
11/19/2011 48.0 2.0 1.1 1.1 47.0 0.0 0.0 51.0 0.0 48.0 44.0 4.0 0.0 48.5
11/20/2011 47.0 1.0 1.2 1.1 48.0 0.0 0.0 52.0 0.0 47.0 43.0 4.0 0.0 48.5
11/21/2011 47.0 1.0 1.2 1.0 46.0 0.0 0.0 53.0 0.0 47.0 43.0 4.0 0.0 48.3
11/22/2011 47.0 1.0 1.2 0.9 46.0 0.0 0.0 52.0 0.0 47.0 43.0 4.0 0.0 48.0
11/23/2011 47.0 1.0 1.2 1.1 46.0 0.0 0.0 52.0 0.0 48.0 44.0 4.0 0.0 48.3
11/24/2011 48.0 1.0 1.2 1.2 45.0 0.0 0.0 53.0 0.0 48.0 44.0 4.0 0.0 48.5
11/25/2011 47.0 1.0 1.2 1.2 45.0 0.0 0.0 53.0 0.0 48.0 44.0 4.0 0.0 48.3
11/26/2011 47.0 1.0 1.1 1.2 45.0 0.0 0.0 52.0 0.0 47.0 43.0 4.0 0.0 47.8
11/27/2011 47.0 1.0 1.0 1.1 45.0 0.0 0.0 52.0 0.0 48.0 44.0 4.0 0.0 48.0
11/28/2011 46.0 1.0 1.1 1.5 46.0 0.0 0.0 52.0 0.0 49.0 45.0 4.0 0.0 48.3
11/29/2011 46.0 1.0 1.1 1.7 49.0 0.0 0.0 52.0 0.0 50.0 46.0 4.0 0.0 49.3
11/30/2011 45.0 1.0 1.0 1.8 48.0 0.0 0.0 53.0 0.0 49.0 45.0 4.0 0.0 48.8
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.

2-16 Hydrological Monitoring Appendix



oo § X 3 o 2 = E o
= g)g i S 3 s g < = 4 § a g § c c g o o = o
omg Qe X o= = - £ 39 w £ | o £ c2 S o = Qo a o 0 = = % ©
LOH °¥ |g§2| 82 | 22 |R28| 362|082 | =€ | =223 Ex| Ex | 282 | £2 | 553
Date D 2 S <=0 o = C T O o2 O =0 O o L s o >3 SPL S © O [} C>2
m S Fla¥ 4 0 [l SO0 | abox | O6x X o <0x | <ab adhn 200 =0 Sam
12/1/2011 46.0 2.0 1.1 1.6 48.0 0.0 0.0 53.0 0.0 46.0 43.0 3.0 0.0 48.3
12/2/2011 45.0 2.0 1.0 1.4 49.0 0.0 0.3 53.0 0.0 50.0 47.0 3.0 0.0 49.3
12/3/2011 46.0 2.0 1.0 1.3 49.0 0.0 0.3 54.0 0.0 48.0 45.0 3.0 0.0 49.3
12/4/2011 45.0 2.0 1.1 1.1 48.0 0.0 0.3 52.0 0.0 48.0 45.0 3.0 0.0 48.3
12/5/2011 45.0 2.0 1.1 0.8 49.0 0.0 0.2 53.0 0.0 46.0 43.0 3.0 0.0 48.3
12/6/2011 45.0 2.0 1.1 0.8 49.0 0.0 0.1 53.0 0.0 43.0 40.0 3.0 0.0 47.5
12/7/2011 46.0 2.0 1.1 0.8 48.0 0.0 0.0 53.0 0.0 46.0 42.0 3.0 1.0 48.3
12/8/2011 46.0 2.0 1.2 0.8 48.0 0.0 0.0 53.0 0.0 48.0 45.0 3.0 0.0 48.8
12/9/2011 45.0 2.0 1.2 0.9 48.0 0.0 0.0 53.0 0.0 47.0 44.0 3.0 0.0 48.3
12/10/2011 46.0 2.0 1.2 0.9 49.0 0.0 0.0 53.0 0.0 46.0 43.0 3.0 0.0 48.5
12/11/2011 45.0 2.0 1.2 1.0 49.0 0.0 0.0 53.0 0.0 45.0 42.0 3.0 0.0 48.0
12/12/2011 45.0 3.0 1.3 1.1 48.0 0.0 0.0 53.0 0.0 50.0 47.0 3.0 0.0 49.0
12/13/2011 45.0 2.0 1.2 1.1 49.0 0.0 0.0 54.0 0.0 49.0 46.0 3.0 0.0 49.3
12/14/2011 45.0 2.0 1.3 1.2 50.0 0.0 0.0 54.0 0.0 48.0 45.0 3.0 0.0 49.3
12/15/2011 45.0 3.0 1.3 1.2 50.0 0.0 0.0 55.0 0.0 48.0 45.0 3.0 0.0 49.5
12/16/2011 45.0 2.0 1.3 1.2 51.0 0.0 0.0 56.0 0.0 48.0 45.0 3.0 0.0 50.0
12/17/2011 46.0 2.0 1.3 1.2 51.0 0.0 0.0 56.0 0.0 49.0 46.0 3.0 0.0 50.5
12/18/2011 46.0 2.0 1.3 1.2 50.0 0.0 0.0 55.0 0.0 50.0 47.0 3.0 0.0 50.3
12/19/2011 45.0 2.0 1.2 1.2 52.0 0.0 0.0 55.0 0.0 47.0 30.0 17.0 0.0 49.8
12/20/2011 46.0 2.0 1.2 1.2 52.0 0.0 0.0 55.0 0.0 47.0 17.0 30.0 0.0 50.0
12/21/2011 45.0 3.0 1.2 1.2 52.0 0.0 0.0 54.0 0.0 48.0 18.0 30.0 0.0 49.8
12/22/2011 45.0 2.0 1.3 1.2 52.0 0.0 0.0 54.0 0.0 49.0 19.0 30.0 0.0 50.0
12/23/2011 45.0 2.0 1.2 1.2 51.0 0.0 0.0 54.0 0.0 46.0 16.0 30.0 0.0 49.0
12/24/2011 44.0 2.0 1.2 1.2 51.0 0.0 0.0 54.0 0.0 47.0 32.0 15.0 0.0 49.0
12/25/2011 44.0 2.0 1.2 1.2 52.0 0.0 0.2 54.0 0.0 51.0 48.0 3.0 0.0 50.3
12/26/2011 44.0 2.0 1.2 1.2 52.0 0.0 0.0 54.0 0.0 49.0 46.0 3.0 0.0 49.8
12/27/2011 45.0 3.0 1.2 1.2 51.0 0.0 0.0 53.0 0.0 48.0 45.0 3.0 0.0 49.3
12/28/2011 44.0 2.0 1.2 1.2 49.0 0.0 0.0 53.0 0.0 49.0 46.0 3.0 0.0 48.8
12/29/2011 44.0 2.0 1.2 1.2 50.0 0.0 0.0 54.0 0.0 50.0 47.0 3.0 0.0 49.5
12/30/2011 45.0 3.0 1.2 1.2 52.0 0.0 0.0 55.0 0.0 49.0 46.0 3.0 0.0 50.3
12/31/2011 44.0 2.0 1.1 1.1 51.0 0.0 0.0 54.0 0.0 50.0 47.0 3.0 0.0 49.8
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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1/1/2012 45.0 2.0 1.2 1.2 51.0 0.0 0.0 53.0 0.0 50.0 47.0 3.0 0.0 49.8
1/2/2012 45.0 2.0 1.2 1.2 51.0 0.0 0.0 54.0 0.0 50.0 47.0 3.0 0.0 50.0
1/3/2012 45.0 2.0 1.2 1.2 52.0 0.0 0.0 55.0 0.0 51.0 48.0 3.0 0.0 50.8
1/4/2012 44.0 1.0 1.3 1.2 52.0 0.0 0.0 54.0 0.0 51.0 48.0 3.0 0.0 50.3
1/5/2012 44.0 1.0 1.3 1.3 52.0 0.0 0.1 55.0 0.0 51.0 48.0 3.0 0.0 50.5
1/6/2012 44.0 1.0 1.3 1.3 53.0 0.0 0.1 55.0 0.0 51.0 48.0 3.0 0.0 50.8
1/7/2012 45.0 1.0 1.3 1.4 52.0 0.0 0.2 55.0 0.0 51.0 48.0 3.0 0.0 50.8
1/8/2012 45.0 1.0 1.3 1.4 52.0 0.0 0.1 55.0 0.0 51.0 48.0 3.0 0.0 50.8
1/9/2012 44.0 1.0 1.3 1.4 52.0 0.0 0.1 55.0 0.0 51.0 48.0 3.0 0.0 50.5
1/10/2012 44.0 1.0 1.3 1.4 53.0 0.0 0.1 55.0 0.0 51.0 48.0 3.0 0.0 50.8
1/11/2012 45.0 1.0 1.3 1.4 52.0 0.0 0.2 54.0 0.0 51.0 48.0 3.0 0.0 50.5
1/12/2012 45.0 2.0 1.4 1.3 51.0 0.0 0.2 55.0 0.0 52.0 48.0 3.0 1.0 50.8
1/13/2012 44.0 2.0 1.4 1.3 51.0 0.0 0.2 55.0 0.0 53.0 48.0 3.0 2.0 50.8
1/14/2012 45.0 1.0 1.4 1.3 52.0 0.0 0.1 54.0 0.0 53.0 48.0 3.0 2.0 51.0
1/15/2012 44.0 2.0 1.4 1.4 52.0 0.0 0.4 54.0 0.0 53.0 48.0 3.0 2.0 50.8
1/16/2012 44.0 1.0 1.3 1.3 51.0 0.0 0.4 55.0 0.0 53.0 48.0 3.0 2.0 50.8
1/17/2012 44.0 1.0 1.2 1.3 49.0 0.0 0.2 54.0 0.0 52.0 48.0 3.0 1.0 49.8
1/18/2012 44.0 1.0 1.2 1.2 51.0 0.0 0.2 54.0 0.0 52.0 48.0 3.0 1.0 50.3
1/19/2012 45.0 1.0 1.2 1.2 52.0 0.0 0.2 55.0 0.0 52.0 48.0 3.0 1.0 51.0
1/20/2012 45.0 1.0 1.2 1.2 52.0 0.0 0.2 55.0 0.0 52.0 48.0 3.0 1.0 51.0
1/21/2012 45.0 1.0 1.4 1.3 52.0 0.0 0.3 56.0 0.0 53.0 48.0 3.0 2.0 51.5
1/22/2012 44.0 2.0 1.6 1.3 53.0 0.0 0.1 57.0 0.0 54.0 48.0 3.0 3.0 52.0
1/23/2012 44.0 2.0 1.8 1.4 56.0 0.0 0.1 60.0 0.0 56.0 48.0 3.0 5.0 54.0
1/24/2012 44.0 2.0 2.0 1.5 56.0 0.0 0.1 60.0 0.0 58.0 48.0 3.0 7.0 54.5
1/25/2012 44.0 1.0 1.9 1.4 57.0 0.0 0.1 59.0 0.0 60.0 48.0 3.0 9.0 55.0
1/26/2012 44.0 2.0 1.9 1.3 56.0 0.0 0.1 60.0 0.0 61.0 48.0 3.0 10.0 55.3
1/27/2012 44.0 2.0 1.8 1.3 57.0 0.0 0.1 61.0 0.0 61.0 48.0 3.0 10.0 55.8
1/28/2012 45.0 1.0 1.8 1.2 55.0 0.0 0.1 60.0 0.0 61.0 48.0 3.0 10.0 55.3
1/29/2012 45.0 1.0 1.7 1.3 55.0 0.0 0.1 60.0 0.0 60.0 48.0 3.0 9.0 55.0
1/30/2012 44.0 2.0 1.7 1.5 55.0 0.0 0.1 60.0 0.0 60.0 48.0 3.0 9.0 54.8
1/31/2012 44.0 2.0 1.7 1.4 56.0 0.0 0.2 59.0 0.0 60.0 48.0 3.0 9.0 54.8
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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2/1/2012 44.0 2.0 1.6 1.5 55.0 0.0 0.3 59.0 0.0 60.0 48.0 3.0 9.0 54.5
2/2/2012 44.0 2.0 1.6 1.4 55.0 0.0 0.3 59.0 0.0 58.0 48.0 3.0 7.0 54.0
2/3/2012 45.0 2.0 1.6 1.4 54.0 0.0 0.2 57.0 0.0 58.0 48.0 3.0 7.0 53.5
2/4/2012 45.0 2.0 1.6 1.4 51.0 0.0 0.2 57.0 0.0 57.0 48.0 3.0 6.0 52.5
2/5/2012 45.0 2.0 1.6 1.4 51.0 0.0 0.2 57.0 0.0 56.0 48.0 3.0 5.0 52.3
2/6/2012 45.0 2.0 1.6 1.4 54.0 0.0 0.2 56.0 0.0 56.0 48.0 3.0 5.0 52.8
2/7/2012 47.0 2.0 1.6 1.4 54.0 0.0 0.1 54.0 0.0 56.0 48.0 3.0 5.0 52.8
2/8/2012 47.0 2.0 1.7 1.4 54.0 0.0 0.1 55.0 0.0 55.0 48.0 3.0 4.0 52.8
2/9/2012 47.0 2.0 1.7 1.4 55.0 0.0 0.1 55.0 0.0 55.0 48.0 3.0 4.0 53.0
2/10/2012 46.0 2.0 1.7 1.4 54.0 0.0 0.1 55.0 0.0 55.0 48.0 3.0 4.0 52.5
2/11/2012 46.0 2.0 1.6 1.4 55.0 0.0 0.4 56.0 0.0 55.0 48.0 3.0 4.0 53.0
2/12/2012 46.0 2.0 1.5 1.4 54.0 0.0 0.3 55.0 0.0 56.0 48.0 3.0 5.0 52.8
2/13/2012 47.0 2.0 1.4 1.4 55.0 0.0 0.3 56.0 0.0 54.0 47.0 3.0 4.0 53.0
2/14/2012 47.0 2.0 1.3 1.4 54.0 0.0 0.3 56.0 0.0 54.0 48.0 3.0 3.0 52.8
2/15/2012 46.0 2.0 1.3 1.3 54.0 0.0 0.2 56.0 0.0 53.0 48.0 3.0 2.0 52.3
2/16/2012 46.0 2.0 1.2 1.2 54.0 0.0 0.1 55.0 0.0 53.0 48.0 3.0 2.0 52.0
2/17/2012 47.0 2.0 1.2 1.2 54.0 0.0 0.1 53.0 0.0 53.0 48.0 3.0 2.0 51.8
2/18/2012 46.0 2.0 1.2 1.2 54.0 0.0 0.3 53.0 0.0 54.0 48.0 3.0 3.0 51.8
2/19/2012 47.0 2.0 1.2 1.2 53.0 0.0 0.5 54.0 0.0 53.0 48.0 3.0 2.0 51.8
2/20/2012 46.0 4.0 1.2 1.2 51.0 0.0 0.3 53.0 0.0 53.0 48.0 3.0 2.0 50.8
2/21/2012 47.0 3.0 1.3 1.2 52.0 0.0 0.3 55.0 0.0 53.0 48.0 3.0 2.0 51.8
2/22/2012 47.0 3.0 1.3 1.2 51.0 0.0 0.1 55.0 0.0 53.0 48.0 3.0 2.0 51.5
2/23/2012 46.0 3.0 1.3 0.8 54.0 0.0 0.1 54.0 0.0 53.0 48.0 3.0 2.0 51.8
2/24/2012 46.0 2.0 1.2 1.5 53.0 0.0 0.4 52.0 0.0 53.0 48.0 3.0 2.0 51.0
2/25/2012 46.0 3.0 1.2 1.5 55.0 0.0 0.2 53.0 0.0 53.0 48.0 3.0 2.0 51.8
2/26/2012 47.0 3.0 1.2 1.5 53.0 0.0 0.1 52.0 0.0 52.0 48.0 3.0 1.0 51.0
2/27/2012 46.0 2.0 1.2 1.5 53.0 0.0 0.1 52.0 0.0 52.0 47.0 3.0 2.0 50.8
2/28/2012 46.0 3.0 1.2 1.5 53.0 0.0 0.2 53.0 0.0 53.0 48.0 3.0 2.0 51.3
2/29/2012 46.0 2.0 1.0 1.6 53.0 0.0 0.4 53.0 0.0 53.0 48.0 3.0 2.0 51.3
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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3/1/2012 47.0 2.0 1.3 1.5 53.0 0.0 0.1 54.0 0.0 53.0 48.0 4.0 1.0 51.8
3/2/2012 46.0 2.0 1.3 1.5 53.0 0.0 0.1 54.0 0.0 52.0 48.0 4.0 0.0 51.3
3/3/2012 47.0 2.0 1.3 1.5 51.0 0.0 0.4 53.0 0.0 52.0 48.0 4.0 0.0 50.8
3/4/2012 47.0 2.0 1.3 1.5 52.0 0.0 0.2 53.0 0.0 51.0 47.0 4.0 0.0 50.8
3/5/2012 46.0 1.0 1.3 1.5 52.0 0.0 0.2 53.0 0.0 52.0 48.0 4.0 0.0 50.8
3/6/2012 47.0 2.0 1.3 1.5 53.0 0.0 0.1 53.0 0.0 53.0 34.0 18.0 1.0 51.5
3/7/2012 47.0 1.0 1.3 1.5 51.0 0.0 0.0 55.0 0.0 47.0 22.0 25.0 0.0 50.0
3/8/2012 44.0 1.0 1.3 1.5 47.0 0.0 0.1 54.0 0.0 46.0 20.0 25.0 1.0 47.8
3/9/2012 44.0 2.0 1.3 1.5 48.0 0.0 0.2 54.0 0.0 48.0 23.0 25.0 0.0 48.5
3/10/2012 44.0 1.0 1.3 1.6 47.0 0.0 0.1 54.0 0.0 47.0 22.0 25.0 0.0 48.0
3/11/2012 44.0 1.0 1.3 1.6 49.0 0.0 0.1 54.0 0.0 47.0 22.0 25.0 0.0 48.5
3/12/2012 44.0 1.0 1.3 1.6 47.0 0.0 0.3 53.0 0.0 48.0 23.0 25.0 0.0 48.0
3/13/2012 44.0 1.0 1.3 1.6 50.0 0.0 0.2 54.0 0.0 46.0 21.0 25.0 0.0 48.5
3/14/2012 44.0 1.0 1.3 1.5 53.0 0.0 0.1 54.0 0.0 46.0 21.0 25.0 0.0 49.3
3/15/2012 45.0 1.0 1.3 1.5 53.0 0.0 0.1 54.0 0.0 47.0 22.0 25.0 0.0 49.8
3/16/2012 45.0 2.0 1.4 1.4 53.0 0.0 0.0 54.0 0.0 50.0 39.0 11.0 0.0 50.5
3/17/2012 45.0 2.0 1.3 1.4 53.0 0.0 0.1 54.0 0.0 52.0 48.0 4.0 0.0 51.0
3/18/2012 45.0 1.0 1.3 1.4 54.0 0.0 0.0 55.0 0.0 51.0 47.0 4.0 0.0 51.3
3/19/2012 45.0 1.0 1.2 1.4 54.0 0.0 0.0 55.0 0.0 52.0 48.0 4.0 0.0 51.5
3/20/2012 45.0 2.0 1.2 1.4 54.0 0.0 0.0 55.0 0.0 52.0 48.0 4.0 0.0 51.5
3/21/2012 44.0 2.0 1.4 1.4 53.0 0.0 0.0 56.0 0.0 52.0 48.0 4.0 0.0 51.3
3/22/2012 44.0 1.0 1.5 1.4 53.0 0.0 0.0 56.0 0.0 53.0 48.0 4.0 1.0 51.5
3/23/2012 44.0 1.0 1.6 1.4 51.0 0.0 0.0 54.0 0.0 53.0 48.0 4.0 1.0 50.5
3/24/2012 44.0 1.0 1.6 1.3 51.0 0.0 0.5 54.0 0.0 53.0 48.0 4.0 1.0 50.5
3/25/2012 45.0 2.0 1.6 1.3 50.0 0.0 0.0 53.0 0.0 52.0 48.0 4.0 0.0 50.0
3/26/2012 44.0 1.0 1.6 1.3 51.0 0.0 0.0 53.0 0.0 52.0 48.0 4.0 0.0 50.0
3/27/2012 44.0 1.0 1.6 1.4 51.0 0.0 0.1 53.0 0.0 52.0 48.0 4.0 0.0 50.0
3/28/2012 45.0 1.0 1.6 1.4 51.0 0.0 0.0 53.0 0.0 52.0 48.0 4.0 0.0 50.3
3/29/2012 44.0 2.0 1.6 1.4 51.0 0.0 0.2 53.0 0.0 52.0 48.0 4.0 0.0 50.0
3/30/2012 44.0 2.0 1.6 1.4 51.0 0.0 0.1 53.0 0.0 52.0 48.0 4.0 0.0 50.0
3/31/2012 45.0 1.0 1.8 1.2 52.0 0.0 0.2 52.0 0.0 52.0 48.0 4.0 0.0 50.3
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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4/1/2012 45.0 1.0 1.5 1.1 52.0 0.0 0.0 53.0 0.0 49.0 45.0 4.0 0.0 49.8
4/2/2012 45.0 1.0 1.5 1.0 52.0 0.0 0.0 53.0 0.0 48.0 44.0 4.0 0.0 49.5
4/3/2012 45.0 1.0 1.4 1.1 51.0 0.0 0.0 53.0 0.0 48.0 44.0 4.0 0.0 49.3
4/4/2012 47.0 1.0 1.3 1.3 53.0 0.0 0.0 53.0 0.0 48.0 44.0 4.0 0.0 50.3
4/5/2012 47.0 1.0 1.3 1.6 52.0 0.0 0.0 53.0 0.0 46.0 42.0 4.0 0.0 49.5
4/6/2012 46.0 1.0 1.3 1.6 53.0 0.0 0.0 52.0 0.0 44.0 40.0 4.0 0.0 48.8
4/7/2012 47.0 1.0 1.2 1.6 53.0 0.0 0.4 51.0 0.0 45.0 41.0 4.0 0.0 49.0
4/8/2012 47.0 1.0 1.2 1.6 53.0 0.0 0.6 52.0 0.0 43.0 39.0 4.0 0.0 48.8
4/9/2012 46.0 1.0 1.2 1.6 52.0 0.0 0.0 50.0 0.0 45.0 41.0 4.0 0.0 48.3
4/10/2012 51.0 1.0 1.3 1.5 52.0 0.0 0.0 50.0 0.0 43.0 39.0 4.0 0.0 49.0
4/11/2012 54.0 1.0 1.4 1.5 53.0 0.0 0.0 49.0 0.0 43.0 39.0 4.0 0.0 49.8
4/12/2012 54.0 2.0 1.5 1.6 53.0 0.0 0.0 51.0 0.0 42.0 38.0 4.0 0.0 50.0
4/13/2012 54.0 1.0 1.6 1.5 56.0 0.0 0.1 51.0 0.0 42.0 38.0 4.0 0.0 50.8
4/14/2012 55.0 1.0 1.6 1.5 59.0 0.0 0.0 53.0 0.0 41.0 37.0 4.0 0.0 52.0
4/15/2012 54.0 1.0 1.6 1.5 60.0 0.0 0.0 52.0 0.0 41.0 37.0 4.0 0.0 51.8
4/16/2012 54.0 1.0 1.5 1.5 60.0 0.0 0.0 53.0 0.0 41.0 37.0 4.0 0.0 52.0
4/17/2012 54.0 1.0 1.4 1.5 60.0 0.0 0.0 55.0 0.0 41.0 37.0 4.0 0.0 52.5
4/18/2012 54.0 1.0 1.3 1.5 60.0 0.0 0.0 58.0 0.0 41.0 37.0 4.0 0.0 53.3
4/19/2012 55.0 1.0 1.3 1.4 61.0 0.0 0.3 60.0 0.0 41.0 37.0 4.0 0.0 54.3
4/20/2012 54.0 2.0 1.3 1.3 60.0 0.0 0.1 59.0 0.0 42.0 38.0 4.0 0.0 53.8
4/21/2012 54.0 1.0 1.3 1.2 61.0 0.0 0.1 59.0 0.0 42.0 38.0 4.0 0.0 54.0
4/22/2012 55.0 1.0 1.3 1.2 62.0 0.0 0.0 58.0 0.0 43.0 39.0 4.0 0.0 54.5
4/23/2012 54.0 1.0 1.2 1.2 61.0 0.0 0.0 58.0 0.0 45.0 41.0 4.0 0.0 54.5
4/24/2012 54.0 1.0 1.2 1.2 61.0 0.0 0.0 59.0 0.0 46.0 42.0 4.0 0.0 55.0
4/25/2012 54.0 1.0 1.2 1.1 61.0 0.0 0.0 58.0 0.0 46.0 42.0 4.0 0.0 54.8
4/26/2012 54.0 2.0 1.3 1.1 61.0 0.0 0.6 60.0 0.0 46.0 42.0 4.0 0.0 55.3
4/27/2012 54.0 1.0 1.3 1.1 60.0 0.0 0.1 62.0 0.0 45.0 41.0 4.0 0.0 55.3
4/28/2012 54.0 1.0 1.3 1.1 60.0 0.0 0.0 61.0 0.0 45.0 41.0 4.0 0.0 55.0
4/29/2012 54.0 1.0 1.3 1.0 61.0 0.0 0.0 59.0 0.0 45.0 41.0 4.0 0.0 54.8
4/30/2012 54.0 1.0 1.2 0.8 60.0 0.0 0.2 59.0 0.0 45.0 41.0 4.0 0.0 54.5
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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5/1/2012 54.0 1.0 1.3 1.1 59.0 0.0 0.7 60.0 0.0 44.0 38.0 6.0 0.0 54.3
5/2/2012 52.0 1.0 1.2 1.1 56.0 0.0 2.2 61.0 0.0 43.0 36.0 7.0 0.0 53.0
5/3/2012 51.0 1.0 1.2 1.0 55.0 0.0 7.6 67.0 0.0 44.0 36.0 8.0 0.0 54.3
5/4/2012 46.0 1.0 1.2 1.0 55.0 2.3 7.9 70.0 0.0 43.0 35.0 8.0 0.0 53.5
5/5/2012 44.0 1.0 1.1 1.1 53.0 4.7 7.8 71.0 0.0 43.0 35.0 8.0 0.0 52.8
5/6/2012 43.0 2.0 1.1 1.1 53.0 5.0 8.0 70.0 0.0 42.0 34.0 8.0 0.0 52.0
5/7/2012 43.0 2.0 1.1 1.0 49.0 4.4 8.3 72.0 0.0 43.0 35.0 8.0 0.0 51.8
5/8/2012 43.0 1.0 1.0 1.0 47.0 3.7 8.4 73.0 0.0 44.0 36.0 8.0 0.0 51.8
5/9/2012 44.0 1.0 1.0 1.1 46.0 3.8 8.4 73.0 0.0 45.0 37.0 8.0 0.0 52.0
5/10/2012 44.0 1.0 1.1 1.1 47.0 4.0 8.5 72.0 0.0 45.0 38.0 7.0 0.0 52.0
5/11/2012 44.0 1.0 1.2 1.1 48.0 3.9 8.4 69.0 0.0 46.0 38.0 8.0 0.0 51.8
5/12/2012 43.0 1.0 1.2 1.1 48.0 3.7 8.6 67.0 0.0 47.0 39.0 8.0 0.0 51.3
5/13/2012 44.0 1.0 1.2 1.2 46.0 3.9 8.7 65.0 0.0 47.0 40.0 7.0 0.0 50.5
5/14/2012 43.0 1.0 1.1 1.1 45.0 3.9 8.2 63.0 0.0 46.0 38.0 8.0 0.0 49.3
5/15/2012 44.0 1.0 1.1 1.1 45.0 3.9 7.2 65.0 0.0 45.0 37.0 8.0 0.0 49.8
5/16/2012 44.0 1.0 1.1 1.1 46.0 4.2 7.2 63.0 0.0 44.0 36.0 8.0 0.0 49.3
5/17/2012 44.0 1.0 1.1 1.0 46.0 4.0 7.9 63.0 0.0 43.0 35.0 8.0 0.0 49.0
5/18/2012 44.0 1.0 1.1 1.0 45.0 3.9 9.6 64.0 0.0 39.0 32.0 7.0 0.0 48.0
5/19/2012 44.0 1.0 1.1 1.1 45.0 4.0 9.2 63.0 0.0 39.0 32.0 7.0 0.0 47.8
5/20/2012 43.0 1.0 1.1 1.1 46.0 4.0 8.2 62.0 0.0 39.0 31.0 8.0 0.0 47.5
5/21/2012 47.0 1.0 1.1 1.1 46.0 5.2 8.1 62.0 10.0 36.0 28.0 8.0 0.0 47.8
5/22/2012 49.0 1.0 1.2 1.1 46.0 7.0 8.0 63.0 20.0 38.0 31.0 7.0 0.0 49.0
5/23/2012 48.0 1.0 1.2 1.0 46.0 7.4 8.6 63.0 12.9 34.0 27.0 7.0 0.0 47.8
5/24/2012 48.0 1.0 1.2 1.0 47.0 7.3 8.0 65.0 10.0 31.0 22.0 8.0 1.0 47.8
5/25/2012 48.0 1.0 1.1 1.0 48.0 8.0 6.5 64.0 16.7 45.0 33.0 8.0 4.0 51.3
5/26/2012 48.0 1.0 1.1 1.1 49.0 8.1 6.5 64.0 20.0 39.0 31.0 8.0 0.0 50.0
5/27/2012 48.0 2.0 1.1 1.4 48.0 8.2 6.6 62.0 20.0 39.0 31.0 8.0 0.0 49.3
5/28/2012 48.0 2.0 1.1 1.5 48.0 8.1 7.9 64.0 16.5 43.0 35.0 8.0 0.0 50.8
5/29/2012 49.0 2.0 1.1 1.5 50.0 8.1 8.2 65.0 10.0 51.0 43.0 8.0 0.0 53.8
5/30/2012 64.0 2.0 1.1 1.5 50.0 7.9 8.1 67.0 10.0 54.0 46.0 8.0 0.0 58.8
5/31/2012 78.0 1.0 0.9 1.2 50.0 8.1 7.7 65.0 10.2 55.0 48.0 7.0 0.0 62.0
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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6/1/2012 89.0 1.0 1.1 1.4 51.0 8.3 7.7 64.0 10.0 59.0 47.0 8.0 4.0 65.8
6/2/2012 82.0 1.0 1.1 1.4 56.0 7.8 7.9 64.0 10.0 57.0 47.0 8.0 2.0 64.8
6/3/2012 67.0 1.0 1.1 1.3 62.0 8.3 7.7 61.0 10.0 53.0 45.0 8.0 0.0 60.8
6/4/2012 56.0 1.0 1.1 1.2 69.0 8.2 7.5 61.0 10.0 46.0 39.0 7.0 0.0 58.0
6/5/2012 51.0 1.0 1.0 1.2 73.0 7.6 8.4 65.0 10.0 44.0 36.0 8.0 0.0 58.3
6/6/2012 51.0 2.0 1.0 1.2 69.0 7.8 8.3 68.0 10.0 43.0 35.0 8.0 0.0 57.8
6/7/2012 51.0 1.0 1.0 1.2 62.0 7.7 8.1 70.0 10.0 43.0 35.0 8.0 0.0 56.5
6/8/2012 71.0 1.0 1.0 1.2 55.0 7.7 8.1 76.0 10.0 42.0 35.0 7.0 0.0 61.0
6/9/2012 71.0 1.0 1.1 1.2 55.0 7.8 7.9 76.0 10.0 43.0 35.0 8.0 0.0 61.3
6/10/2012 71.0 1.0 1.1 1.2 55.0 7.8 8.1 76.0 10.0 41.0 34.0 7.0 0.0 60.8
6/11/2012 80.0 1.0 1.1 1.1 57.0 7.9 8.1 73.0 10.0 44.0 37.0 7.0 0.0 63.5
6/12/2012 81.0 1.0 1.1 1.1 65.0 7.8 8.1 69.0 9.7 49.0 41.0 8.0 0.0 66.0
6/13/2012 80.0 1.0 1.1 1.1 70.0 4.6 4.8 66.0 9.6 52.0 44.0 8.0 0.0 67.0
6/14/2012 80.0 1.0 1.1 1.1 73.0 0.0 0.1 57.0 10.0 53.0 45.0 8.0 0.0 65.8
6/15/2012 80.0 1.0 1.2 1.1 74.0 0.0 0.0 59.0 5.8 52.0 45.0 7.0 0.0 66.3
6/16/2012 80.0 1.0 1.2 1.1 73.0 0.0 0.0 58.0 0.0 51.0 43.0 8.0 0.0 65.5
6/17/2012 80.0 1.0 1.2 1.0 72.0 0.0 0.0 59.0 0.0 49.0 41.0 8.0 0.0 65.0
6/18/2012 81.0 1.0 1.2 1.0 71.0 0.0 0.1 62.0 0.0 46.0 38.0 8.0 0.0 65.0
6/19/2012 80.0 1.0 1.1 0.9 71.0 0.0 0.0 62.0 0.0 42.0 34.0 8.0 0.0 63.8
6/20/2012 84.0 1.0 1.0 0.9 71.0 0.0 0.0 62.0 0.0 36.0 28.0 8.0 0.0 63.3
6/21/2012 90.0 2.0 0.9 1.0 71.0 0.0 0.0 60.0 6.7 31.0 24.0 7.0 0.0 63.0
6/22/2012 90.0 1.0 0.9 1.0 71.0 0.0 0.0 59.0 10.0 31.0 23.0 8.0 0.0 62.8
6/23/2012 88.0 1.0 0.9 1.0 73.0 0.0 0.0 59.0 9.6 30.0 23.0 7.0 0.0 62.5
6/24/2012 89.0 1.0 1.0 1.0 77.0 0.0 0.0 58.0 8.0 30.0 23.0 7.0 0.0 63.5
6/25/2012 90.0 2.0 1.0 1.0 79.0 0.0 0.0 57.0 14.3 34.0 26.0 8.0 0.0 65.0
6/26/2012 88.0 1.0 1.0 1.1 77.0 0.0 0.0 59.0 20.0 36.0 28.0 8.0 0.0 65.0
6/27/2012 88.0 1.0 1.0 1.2 79.0 0.0 0.0 62.0 20.0 35.0 27.0 8.0 0.0 66.0
6/28/2012 94.0 1.0 1.0 1.2 80.0 0.0 0.0 65.0 20.0 37.0 29.0 8.0 0.0 69.0
6/29/2012 99.0 1.0 1.1 1.3 81.0 0.0 0.0 67.0 9.5 41.0 34.0 7.0 0.0 72.0
6/30/2012 99.0 1.0 1.2 1.2 82.0 0.0 0.0 69.0 0.0 49.0 41.0 8.0 0.0 74.8
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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7/1/2012 98.0 2.0 1.2 1.3 84.0 0.0 0.0 69.0 0.0 54.0 46.0 8.0 0.0 76.3
7/2/2012 99.0 1.0 1.2 1.3 86.0 0.0 0.0 71.0 0.0 56.0 48.0 8.0 0.0 78.0
7/3/2012 98.0 1.0 1.2 1.3 88.0 0.0 0.0 71.0 0.0 53.0 45.0 8.0 0.0 775
7/4/2012 99.0 1.0 1.2 1.3 89.0 0.0 0.0 72.0 0.0 43.0 35.0 8.0 0.0 75.8
7/5/2012 98.0 1.0 1.2 1.2 89.0 0.0 0.0 74.0 0.0 39.0 32.0 7.0 0.0 75.0
7/6/2012 99.0 1.0 1.2 1.2 90.0 0.0 0.0 75.0 0.0 39.0 31.0 8.0 0.0 75.8
7/7/2012 99.0 1.0 1.1 1.2 89.0 0.0 0.0 77.0 0.0 38.0 31.0 7.0 0.0 75.8
7/8/2012 99.0 2.0 1.1 1.2 90.0 0.0 0.0 78.0 0.0 40.0 32.0 8.0 0.0 76.8
7/9/2012 99.0 2.0 1.1 1.2 90.0 0.0 0.0 77.0 0.0 40.0 32.0 8.0 0.0 76.5
7/10/2012 99.0 1.0 1.0 1.3 90.0 0.0 0.0 74.0 0.0 39.0 31.0 8.0 0.0 75.5
7/11/2012 99.0 1.0 1.0 1.3 90.0 0.0 0.0 78.0 5.6 40.0 32.0 8.0 0.0 76.8
7/12/2012 98.0 1.0 1.0 1.4 91.0 0.0 0.0 79.0 10.0 41.0 33.0 8.0 0.0 77.3
7/13/2012 99.0 1.0 1.0 1.4 91.0 0.0 0.0 79.0 10.0 41.0 33.0 8.0 0.0 77.5
7/14/2012 99.0 1.0 1.0 1.4 91.0 0.0 0.0 80.0 10.0 43.0 35.0 8.0 0.0 78.3
7/15/2012 98.0 1.0 1.0 1.4 91.0 0.0 0.0 81.0 10.0 47.0 39.0 8.0 0.0 79.3
7/16/2012 99.0 1.0 0.9 1.4 92.0 0.0 0.0 80.0 5.8 50.0 42.0 8.0 0.0 80.3
7/17/2012 98.0 1.0 1.0 1.4 91.0 0.0 0.0 80.0 0.0 53.0 45.0 8.0 0.0 80.5
7/18/2012 101.0 1.0 1.0 1.3 92.0 0.0 0.0 80.0 0.0 51.0 43.0 8.0 0.0 81.0
7/19/2012 98.0 1.0 1.1 1.3 91.0 0.0 0.0 80.0 0.0 54.0 46.0 8.0 0.0 80.8
7/20/2012 99.0 1.0 1.2 1.3 91.0 0.0 0.0 82.0 0.0 51.0 44.0 7.0 0.0 80.8
7/21/2012 98.0 1.0 1.3 1.3 91.0 0.0 0.0 83.0 0.0 48.0 41.0 7.0 0.0 80.0
7122/2012 99.0 1.0 1.2 1.3 92.0 0.0 0.0 84.0 0.0 47.0 39.0 8.0 0.0 80.5
7/23/2012 96.0 1.0 1.2 1.4 86.0 0.0 0.0 80.0 0.0 42.0 26.0 16.0 0.0 76.0
7124/2012 96.0 1.0 1.3 1.4 86.0 0.0 0.0 81.0 0.0 57.0 37.0 20.0 0.0 80.0
7/25/2012 95.0 1.0 1.4 1.4 87.0 0.0 0.0 81.0 0.0 60.0 40.0 20.0 0.0 80.8
7/26/2012 95.0 1.0 1.4 1.3 86.0 0.0 0.0 82.0 0.0 60.0 40.0 20.0 0.0 80.8
7/27/2012 96.0 1.0 1.4 1.3 84.0 0.0 0.0 81.0 0.0 61.0 41.0 20.0 0.0 80.5
7/28/2012 95.0 1.0 1.4 1.3 85.0 0.0 0.0 81.0 0.0 60.0 40.0 20.0 0.0 80.3
7/29/2012 96.0 1.0 1.4 1.4 86.0 0.0 0.0 81.0 0.0 59.0 39.0 20.0 0.0 80.5
7/30/2012 95.0 1.0 1.4 1.3 88.0 0.0 0.0 81.0 0.0 59.0 39.0 20.0 0.0 80.8
7/31/2012 95.0 1.0 1.2 1.3 89.0 0.0 0.0 80.0 0.0 59.0 39.0 20.0 0.0 80.8
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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8/1/2012 96.0 1.0 1.3 1.2 88.0 0.0 0.0 81.0 0.0 60.0 40.0 20.0 0.0 81.3
8/2/2012 96.0 1.0 1.2 1.2 86.0 0.0 0.0 84.0 0.0 57.0 45.0 12.0 0.0 80.8
8/3/2012 96.0 1.0 1.1 1.3 86.0 0.0 0.0 85.0 0.0 62.0 48.0 8.0 6.0 82.3
8/4/2012 97.0 1.0 1.0 1.2 86.0 0.0 0.0 85.0 0.0 63.0 48.0 8.0 7.0 82.8
8/5/2012 96.0 1.0 1.1 1.2 89.0 0.0 0.0 83.0 0.0 65.0 48.0 8.0 9.0 83.3
8/6/2012 90.0 1.0 1.3 1.3 90.0 0.0 0.0 81.0 0.0 65.0 48.0 8.0 9.0 81.5
8/7/2012 79.0 1.0 1.3 1.3 89.0 0.0 0.0 81.0 0.0 64.0 48.0 7.0 9.0 78.3
8/8/2012 76.0 1.0 1.2 1.4 87.0 0.0 0.0 84.0 0.0 65.0 48.0 8.0 9.0 78.0
8/9/2012 77.0 1.0 1.2 1.4 85.0 0.0 0.0 85.0 0.0 64.0 48.0 8.0 8.0 77.8
8/10/2012 76.0 1.0 1.3 1.4 81.0 0.0 0.0 85.0 0.0 64.0 48.0 8.0 8.0 76.5
8/11/2012 77.0 1.0 1.3 1.4 76.0 0.0 0.0 86.0 0.0 62.0 48.0 7.0 7.0 75.3
8/12/2012 76.0 1.0 1.3 1.4 75.0 0.0 0.0 85.0 0.0 65.0 48.0 8.0 9.0 75.3
8/13/2012 75.0 1.0 1.3 1.4 74.0 0.0 0.0 84.0 0.0 64.0 45.0 8.0 11.0 74.3
8/14/2012 76.0 1.0 1.2 1.4 74.0 0.0 0.0 82.0 0.0 66.0 48.0 8.0 10.0 74.5
8/15/2012 68.0 1.0 1.2 1.4 73.0 0.0 0.0 79.0 0.0 67.0 48.0 8.0 11.0 71.8
8/16/2012 64.0 1.0 1.1 1.5 73.0 0.0 0.0 76.0 0.0 67.0 48.0 8.0 11.0 70.0
8/17/2012 64.0 1.0 1.2 1.5 72.0 0.0 0.0 76.0 0.0 67.0 48.0 8.0 11.0 69.8
8/18/2012 64.0 1.0 1.3 1.5 70.0 0.0 0.0 75.0 0.0 66.0 46.0 8.0 12.0 68.8
8/19/2012 64.0 1.0 1.3 1.3 66.0 0.0 0.0 74.0 0.0 65.0 48.0 8.0 9.0 67.3
8/20/2012 65.0 1.0 1.3 1.4 64.0 0.0 0.0 74.0 0.0 61.0 48.0 7.0 6.0 66.0
8/21/2012 71.0 1.0 1.4 1.4 72.0 0.0 0.0 72.0 0.0 60.0 48.0 7.0 5.0 68.8
8/22/2012 71.0 2.0 1.4 1.2 72.0 0.0 0.0 70.0 0.0 60.0 46.0 8.0 6.0 68.3
8/23/2012 71.0 2.0 1.4 1.2 74.0 0.0 0.0 68.0 0.0 59.0 48.0 8.0 3.0 68.0
8/24/2012 70.0 1.0 1.5 1.3 74.0 0.0 0.0 66.0 0.0 58.0 48.0 8.0 2.0 67.0
8/25/2012 66.0 1.0 1.5 1.3 75.0 0.0 0.0 65.0 0.0 58.0 48.0 8.0 2.0 66.0
8/26/2012 66.0 1.0 1.4 1.4 74.0 0.0 0.0 63.0 0.0 56.0 48.0 7.0 1.0 64.8
8/27/2012 66.0 1.0 1.3 1.4 73.0 0.0 0.0 64.0 0.0 56.0 48.0 8.0 0.0 64.8
8/28/2012 68.0 1.0 1.3 1.5 70.0 0.0 0.0 65.0 0.0 54.0 47.0 7.0 0.0 64.3
8/29/2012 66.0 1.0 1.3 1.4 68.0 0.0 0.0 65.0 0.0 50.0 42.0 8.0 0.0 62.3
8/30/2012 66.0 1.0 1.3 1.5 68.0 0.0 0.0 64.0 0.0 47.0 39.0 8.0 0.0 61.3
8/31/2012 67.0 1.0 1.5 1.3 67.0 0.0 0.0 63.0 0.0 48.0 40.0 8.0 0.0 61.3
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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9/1/2012 67.0 1.0 1.3 1.4 67.0 0.0 0.0 62.0 0.0 48.0 40.0 8.0 0.0 61.0
9/2/2012 66.0 2.0 1.2 1.4 67.0 0.0 0.0 61.0 0.0 48.0 40.0 8.0 0.0 60.5
9/3/2012 67.0 1.0 1.1 1.4 66.0 0.0 0.0 58.0 0.0 48.0 40.0 8.0 0.0 59.8
9/4/2012 67.0 1.0 1.2 1.4 66.0 0.0 0.0 59.0 0.0 47.0 39.0 8.0 0.0 59.8
9/5/2012 67.0 1.0 1.3 1.4 66.0 0.0 0.0 58.0 0.0 47.0 39.0 8.0 0.0 59.5
9/6/2012 66.0 1.0 1.3 1.4 66.0 0.0 0.0 60.0 0.0 47.0 39.0 8.0 0.0 59.8
9/7/2012 67.0 1.0 1.4 1.4 66.0 0.0 0.0 60.0 0.0 47.0 39.0 8.0 0.0 60.0
9/8/2012 67.0 1.0 1.4 1.4 65.0 0.0 0.0 60.0 0.0 48.0 40.0 8.0 0.0 60.0
9/9/2012 66.0 1.0 1.4 1.4 65.0 0.0 0.0 58.0 0.0 49.0 41.0 8.0 0.0 59.5
9/10/2012 66.0 1.0 1.4 1.4 65.0 0.0 0.0 57.0 0.0 48.0 40.0 8.0 0.0 59.0
9/11/2012 59.0 1.0 1.4 1.2 65.0 0.0 0.0 59.0 0.0 48.0 40.0 8.0 0.0 57.8
9/12/2012 55.0 1.0 1.4 1.5 65.0 0.0 0.0 59.0 0.0 48.0 41.0 7.0 0.0 56.8
9/13/2012 55.0 1.0 1.4 1.5 65.0 0.0 0.0 59.0 0.0 50.0 42.0 8.0 0.0 57.3
9/14/2012 55.0 2.0 1.4 1.5 63.0 0.0 0.0 58.0 0.0 50.0 42.0 8.0 0.0 56.5
9/15/2012 55.0 1.0 1.4 1.4 60.0 0.0 0.0 58.0 0.0 49.0 41.0 8.0 0.0 55.5
9/16/2012 55.0 1.0 1.3 15 58.0 0.0 0.0 58.0 0.0 48.0 40.0 8.0 0.0 54.8
9/17/2012 55.0 2.0 1.3 1.5 57.0 0.0 0.0 56.0 0.0 44.0 25.0 19.0 0.0 53.0
9/18/2012 55.0 2.0 1.2 1.4 57.0 0.0 0.0 57.0 0.0 44.0 19.0 25.0 0.0 53.3
9/19/2012 54.0 1.0 1.2 1.4 57.0 0.0 0.0 56.0 0.0 46.0 21.0 25.0 0.0 53.3
9/20/2012 54.0 1.0 1.2 1.4 57.0 0.0 0.0 54.0 0.0 45.0 20.0 25.0 0.0 52.5
9/21/2012 54.0 2.0 1.2 1.4 58.0 0.0 0.0 54.0 0.0 45.0 20.0 25.0 0.0 52.8
9/22/2012 54.0 1.0 1.5 1.3 58.0 0.0 0.0 52.0 0.0 45.0 20.0 25.0 0.0 52.3
9/23/2012 54.0 1.0 1.7 1.3 57.0 0.0 0.0 52.0 0.0 45.0 20.0 25.0 0.0 52.0
9/24/2012 54.0 1.0 1.6 1.3 57.0 0.0 0.0 51.0 0.0 44.0 19.0 25.0 0.0 51.5
9/25/2012 54.0 1.0 1.4 1.3 57.0 0.0 0.0 52.0 0.0 43.0 18.0 25.0 0.0 51.5
9/26/2012 54.0 1.0 1.3 1.2 55.0 0.0 0.0 52.0 0.0 42.0 17.0 25.0 0.0 50.8
9/27/2012 54.0 1.0 1.0 1.1 57.0 0.0 0.0 51.0 0.0 45.0 30.0 15.0 0.0 51.8
9/28/2012 54.0 1.0 1.0 1.1 57.0 0.0 0.0 51.0 0.0 43.0 36.0 7.0 0.0 51.3
9/29/2012 54.0 1.0 2.0 1.1 56.0 0.0 0.0 51.0 0.0 44.0 36.0 8.0 0.0 51.3
9/30/2012 54.0 1.0 2.0 1.1 56.0 0.0 0.0 51.0 0.0 44.0 36.0 8.0 0.0 51.3
Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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3.0 Seasonal Habitat Flow Report

3.1 Purpose of the Seasonal Habitat Flow

The goal of the LORP, as stated in the 1997 Memorandum of Understanding between the City of
Los Angeles Department of Water and Power, County of Inyo, the California Department of Fish and
Game, the California State Lands Commission, the Sierra Club, and the Owens Valley Committee
(1997 MOU):

“The goal of the LORP is the establishment of a healthy, functioning Lower Owens
River Riverine-Riparian ecosystem, and the establishment of healthy, functioning
ecosystems in the other physical features of the LORP, for the benefit of
biodiversity and Threatened and Endangered Species, while providing for the
continuation of sustainable uses including recreation, livestock grazing, agriculture,
and other activities.”

The 1997 MOU requires that flow and land management be used in conjunction to “create and
maintain, to the extent feasible, diverse natural habitats consistent with the needs of the ‘habitat
indicator species.””

The purpose of the seasonal habitat flow, as described in the 1997 MOU, is to create a dynamic
equilibrium for riparian habitat, the fishery, water storage, water quality, animal migration, and
biodiversity, which results in resilient productive ecological systems. The 1997 MOU outlines flow
regimes for seasonal habitat flows. For average to above average runoff years, the flow regime
includes releasing 200 cubic feet per second (cfs) into the Lower Owens River. For below average
runoff years, the flow regime includes a reduction from 200 cfs to as low as 40 cfs in general
proportion to the forecasted runoff in the watershed (MOU 1997, Section Il, page 12).

Seasonal habitat flows are “to be of sufficient frequency, duration and amount, and will be
implemented in order to (1) minimize the quantity of muck and other river bottom material that is
transported out of the Riverine-Riparian system, but will cause this material to be redistributed on
floodplains and terraces within the Riverine-Riparian system and the Owens River Delta for the
benefit of the vegetation; (2) fulfill the wetting, seeding, and germination needs of riparian
vegetation, particularly willow and cottonwood; (3) recharge the groundwater in the streambanks and
the floodplain for the benefit of wetlands and the biotic community; (4) control tules and cattails to
the extent possible; (5) enhance the fishery; (6) maintain water quality standards and actions; and
(7) enhance the river channel” (Hill and Platts 1995).

The 1997 MOU specifies that the amount of seasonal annual habitat flow be set by the Standing
Committee, “subject to any applicable court orders concerning the discharge of water onto the bed
of the Owens Lake and in consultation with California Department of Fish and Game (CDFG) and to
be based on the Lower Owens Riverine-Riparian ecosystem element of the LORP Plan which will
recommend the amount, duration and timing of flows necessary to achieve the goals for the system
under varying hydrologic scenarios” (MOU 1997, Section Il, page 12).

The Standing Committee approved the Technical Group’s recommendation for the 2012 Seasonal
Habitat Flow at the May 4, 2012 Standing Committee meeting. Based on the guidance provided in
the LORP EIR, section 2.3.5.3, and the forecasted runoff of 65% of normal, the Technical Group
recommended a seasonal habitat flow peak of 88 cfs and ramping duration of nine days. The
Technical Group recommended that the release of the Seasonal Habitat Flow coincide with the first
indication of willow seed fly, but to occur no later than June 15. The timing was intended to maintain
dissolved oxygen levels to avoid negative effects on the fishery, yet still provide opportunity for
willow and cottonwood recruitment.
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3.2 Hydrologic Infrastructure

Automated flow monitoring in the Lower Owens River occurred at four locations from the gated
release at the LORP Intake to the Pumpback Station, upstream of the Delta. Flow is also monitored
in six spillgate ditch tributaries. Seasonal Habitat Flow Table 1 lists the flow monitoring stations.
Seasonal Habitat Flow Figure 1 displays the locations of the flow monitoring stations. Additional
detailed information, including descriptions of base flow monitoring and flow measuring stations can
be found in Section 4.3.1 of the LORP Monitoring, Reporting, and Adaptive Management Plan
(Ecosystems Sciences 2008).

Seasonal Habitat Flow Table 1. LORP Measuring Stations with Altitude Values

ST A ALTITUDE | ALTITUDE
(m) (ft)

*Below River Intake 1,164 3,818
Above Blackrock Ditch Return 1,159 3,802
Goose Lake Return 1,154 3,786
Billy Lake Return 1,144 3,753
*Mazourka Canyon Road 1,140 3,740
Locust Ditch Return 1,143 3,750
Georges Return Ditch 1,124 3,688
*Reinhackle Springs 1,119 3,671
Alabama Gates 1,117 3,665
*Above Pumpback Station NA NA

*Pumpback Station 1,098 3,602

* In-river stations
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Seasonal Habitat Flow Figure 1. Flow Monitoring Stations
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3.3 Hydrographic Analysis
3.3.1 Seasonal Habitat Flows

Flows in the Lower Owens River and its tributaries, including return ditches, are monitored by
LADWP’s automatic and manual metering equipment. The maximum daily flow released from
the LORP Intake during the seasonal habitat flow was 89 cfs on June 1. This resulted in a
maximum daily average flow of approximately 73 cfs, reaching Mazourka Station on June 5,

76 cfs at Reinhackle on June 8, and 53 cfs at Above Pumpback Station on June 14. Flows
returned to normal base flow conditions at all stations by June 19, 2012. See Seasonal Habitat
Flow Appendix 1.

3.3.2 LORP Inflows

Just before the high flow release, the LORP inflows were 48 cfs at the Intake with an additional
40 cfs added down river at various augmentation points. The seasonal habitat flows were
scheduled to be released at the Intake as described below.

Seasonal Habitat Flow Table 2. Prescribed Flow Change

Date Prescribed Flow Change
May 29 from 46 to 50 cfs
May 30 from 50 to 63 cfs
May 31 from 63 to 79 cfs
June 1 from 79 to 88 cfs
June 2 from 88 to 70 cfs
June 3 from 70 to 56 cfs
June 4 from 56 to 46 cfs

3.3.3 Flow Peaks and Travel Times

The time for the peak 92 cfs flow to move down the LORP was approximately 13 days from the

Intake to the Pumpback Station. Based on previous studies, the velocities averaged well under
1 ft/sec during the seasonal habitat flows. A schedule of the peaks and travel times taken at the
Lower Owens River measuring stations is presented in the following table.
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Seasonal Habitat Flow Table 3. Flow Peaks and Time Schedule

Peak Flow Travel Time from Distance
Station Intake
Intake June 1 at 8 p.m. 92 -- --
Mazourka June 5 at 9 p.m. 75 4 days, 1 hour 24
Reinhackle June 8 at 5 a.m. 79 6 days, 9 hours 13
Above
Pumpback Station June 14 at noon 53 13 days, 4 hours 21

The travel time for the 2012 seasonal habitat flows to move from the Intake to the Pumpback
Station was similar to the 2009 seasonal habitat flows. Both flows were also similar in the
amount of water released at their peak. In 2008, the total peak flow travel time was eight days,
the quickest observed, likely due to little vegetation in the channel. In 2009 the travel time was
13 days, in 2010 increased to 16 days and 13 hours, in 2011 decreased to 15 days and 6 hours,
and in 2012 decreased to 13 days and 4 hours. Since 2010 the trend in peak flow travel time
has been decreasing.

3.3.4 Peak Flow Stage Height

At the Intake measuring station the water depth during peak release was 6.57 feet, 1.94 feet
higher at peak flow compared to base flow on March 1, 2012. At Mazourka measuring station
the stage height at peak flow was 4.68 feet, an increase of 0.36 feet compared to base flow. At
Reinhackle measuring station (river mile 34) the stage height at peak flow was 4.03 feet, an
increase of 0.73 compared to base flow. At Keeler Bridge the stage height was 4.11 feet on
June 12, 2012, an increase of 0.24 feet over base flow on March 1, 2012.

3.3.5 Flooded Extent Mapping

Aerial digital imagery taken from a helicopter flyover of the LORP study area were used to map
the flooded extent at base flow and peak flow during the seasonal habitat flow. These data
were used to derive the amount of area flooded (expressed in acres), the types of landforms
flooded when the peak high flow occurred at the various monitoring plots during the seasonal
habitat flow. These methods are described below. Note that flow measurements discussed
through the remainder of Section 3 are daily averages.

3.3.6 Site Scale - Plot Mapping Analysis Methods

Aerial digital video was taken when the peak flow was between the Mazourka measuring station
and the Reinhackle measuring station on June 6, 2012. During the helicopter flights, staff
captured high quality digital still images that were used for digital mapping of the flooded extent.
Still frame digital images of plots were taken using a Canon Powershot digital camera.

The aerial photos were used to digitize flooded extent in ArcView 10.1. Baseflow digitized from
2011 and seasonal habitat flow flooded extent were digitized on screen, side-by-side with the
digital imagery. Additionally, orthorectified aerial photos of the Owens Valley taken during early
August 2009 were used as a background for digitizing.
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Seasonal Habitat Flow Table 4. Average Daily Flow (cfs) and Date of Helicopter Flights

Date

Intake

Measuring Station (flows in cfs)

Mazourka

Reinhackle

Above Pumpback Station

05/28/12
05/29/12
05/30/12
05/31/12
06/01/12
06/02/12
06/03/12
06/04/12
06/05/12
*06/06/12
06/07/12
06/08/12
06/09/12
06/10/12
06/11/12
06/12/12
06/13/12
06/14/12
06/15/12
06/16/12
06/17/12
06/18/12
06/19/12

(River mile 0)

48
49
64
78
89
82
67
56
51
51
51
71
71
71
80
81
80
80
80
80
80
81
80

(River mile 20.7)

48
50
50
50
51
56
62
69
73
69
62
55
55
55
57
65
70
73
74
73
72
71
71

* Date of helicopter flight with aerial photos

(River mile 34)

64
65
67
65
64
64
61
61
65
68
70
76
76
76
73
69
66
57
59
58
59
62
62

(River mile 53)
43
51
54
55
59
57
53
46
44
43
43
42
43
41
44
49
52
53
52
51
49
46
42

3.3.7 Flooded Area by Plot

Flooded area is used to determine the amount of area (expressed in acres) flooded during the
seasonal habitat flow. Only plot 2 in the formally dry incised floodplain reach and plot 3 in the
wet incised flood plain reach were mapped. Plot 1 is in the same reach as plot 2 and the
remaining reach (graded wet floodplain) with plots 4 and 5 did not experience a substantive flow
increase due to attenuation of the low seasonal habitat flow peak release. The peak seasonal
habitat flow in the graded wet floodplain was similar (and sometimes higher) to some periods
during base flow. Flooded area per plot for the base flow and the peak flow (Seasonal Habitat
Flow Table 5) was measured using each GIS shapefile digitized from the wetted extent data.
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Seasonal Habitat Flow Table 5. Flooded Area by Plot at Base Flow and Peak Flow

Amount Flooded

(Acres) Percent Flooded
2 164.7 Base flow 25.4 15.4%
2 164.7 Peak flow 28.1 17.1%
3 153.1 Base flow 36.0 23.5%
3 153.1 Peak flow 37.7 24.7%

3.3.8 Landform Types Flooded by Plot

Whitehorse Associates (WHA) mapped the landforms of the Lower Owens River in 2004

(WHA 2004). This mapping effort was performed before LORP flows were initiated, which leads
to abnormally high percentage of inundation on these landforms, since these areas are now
inundated at base flow. Inundation is calculated from this pre-project mapping; however,
analysis is also performed that assesses inundation above base flow. It is also important to
note that base flows are not consistent throughout the entire river, as the Lower Owens has
losing and gaining reaches. Landforms that were identified in the plots include floodplain, low
terrace, and high terrace. The ArcGIS Analysis Intersect Tool was used to clip the landforms
shapefile to each flooded extent shapefile (base flow and peak flow associated with seasonal
habitat flow). The landform and the wetted extent shapefiles were used to determine the
landform types that were inundated during the seasonal habitat flows. Inundated landform type
acreages were summed to determine the total acreage per landform type flooded during
different flows (Seasonal Habitat Flow Table 6). Note that that total acreage inundated may be
slightly lower than in Seasonal Habitat Flow Table 5 due to flooding that occurred outside of
mapped landforms. The percent landform type flooded per plot was derived by dividing
inundated landform type by the total acres of that landform type per plot (Seasonal Habitat Flow
Table 8 and 9).
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3.4 Results and Discussion
3.4.1 Base Flow and Peak Flow Flooded Extent Mapping

Results of the analyses are presented at two different scales: the site or plot scale and the river
reach/river-wide scale. The site scale section describes the results of the site scale mapping. The
variable, such as percent landform type flooded per plot, was derived from analysis of the site scale
mapping and was used to extrapolate to the entire Lower Owens River.

3.4.2 Site Scale - Plot Analysis Results

Seasonal Habitat Flow Table 6 present the percent flooded area per plot at base flow and peak flow
levels. The following Seasonal Habitat Flow Figures 3 and 4, present the digitized flooded extent at
base and peak flow. Plot 2 flooded extent increased by 2.6 acres. Plot 2 had 0.3 acres of
off-channel area flooded at base flow which increased to 0.77 acres flooded during peak flow. Plot 3
inundated acreage increased by1.7 acres during peak flow. Plot 3 had 2.04 acres of off-channel
area flooded at base flow which decreased to 1.33 acres during peak flow.

Landforms Flooded

Plot 2, located in the formally dry incised floodplain reach type, contains narrow floodplains flanked
by high terraces, experienced flooding on only 50.9% of its floodplains during base flows and 55.5%
during peak flows. Plot 3 had the highest percentage of floodplain flooded of the monitoring plots,
78.9% during peak flow. Most of the flooding at peak flow occurs on the floodplain. There is some
inundation of terraces adjacent to the floodplain; the wet incised floodplain (Plot 3) experienced the
highest inundated acreage of terraces with 9.1 acres, since most of the floodplain in this reach is
inundated at peak flow.

Seasonal Habitat Flow Table 6. Landform Acreage Inundated by Plot at Base Flow and Peak Flow

Low Low High High

Floodplain Floodplain Terrace Terrace Terrace  Terrace
(Acres) (%) (Acres) (%) (Acres) (%)
2 Base 229 50.9% 0.0 0.0% 2.0 1.7%
2 Peak 25.1 55.5% 0.0 0.0% 2.5 2.1%
3 Base 28.2 77.8% 7.6 10.3% 0.1 0.3%
3 Peak 28.6 78.9% 8.9 12.0% 0.2 0.4%
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3.6 Seasonal Habitat Flow Appendices

Appendix 1. Daily Average River Flow by Measuring Station and River mile for each day that the
flow release occurred.

Values reported at the Pumpback Station represent the amount of flow being pumped back to the
LAA. The difference between the Above Pumpback Station and Pumpback Station is the amount of
water released to the Owens Lake Delta.
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Seasonal Habitat Flow 6/01/12
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Seasonal Habitat Flow 6/06/12
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Seasonal Habitat Flow 6/16/12
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4.0 LAND MANAGEMENT
4.1 Land Management Summary

The 2012 Lower Owens River Project (LORP) land management monitoring efforts continued
with monitoring utilization across all leases, rare plant monitoring, and streamside monitoring for
woody establishment. Range trend macroplots were monitored on the Lone Pine and Twin
Lakes leases as well as all the floodplain macroplots along the former dry-reach section of the
LORP north of Two Culverts to the Intake. Irrigated pasture condition scoring was conducted on
leases that rated below 80% the previous year.

In general, pasture utilization adhered to standards established for both riparian (up to 40%) and
upland (up to 65%) areas. Use on the Blackrock Lease was lower than most other leases in the
project area remaining well below all grazing standards. All other leases adhered to utilization
standards except the Islands and Twin Lakes leases. The Islands Lease had over utilization in
the River Field (50%) and Depot Riparian (64%). Twin Lakes had over utilization in the Upper
Blackrock Field (61%) and Lower Blackrock Field (54%). Use in the Thibaut Field in the Thibaut
Lease was below the allowable standard due in part to the utilization standards being removed
for the Waterfowl Management Area prior to burning. This allowed much of the grazing
pressure to be removed from the rest of the lease. Watershed Resources staff are concerned
with the continued dry weather conditions expected for the 2012-13 grazing season. Utilization
rates will not be adjusted for dry conditions in upland or riparian pastures.

Irrigated pastures in the Islands, Lone Pine and Delta Leases all had rated above the minimum
rating standard of 80% in 2010; therefore, they did not need to be rated in 2012. The Thibaut
Lease rated 82% in 2011 and 81% in 2012 meeting the minimum score of 80%. The lessee and
LADWP are in the process of improving this score. All irrigated pastures in the LORP will be
evaluated again in 2013.

2012 was the fourth year of collecting trend plot data for Sidalcea covillei and Calochortus.
excavatus for the LORP. While no statistical analysis has been conducted on this data, it
indicates thus far that populations of both S. covillei and C. excavatus are generally static.
However, S. covillei appears to be decreasing in the exclosure in the Robinson Pasture in the
Blackrock Lease, as documented in the Robinson 1EX plot. In contrast, plots surveyed in the
Springer Pasture in the Blackrock Lease where no plants are excluded are markedly increasing.
Future data will be useful to further define trends of S. covillei and C. excavatus within the
LORP area.

The Streamside Monitoring Protocol underwent modifications this year with an expansion of
quadrat size, quantitative definitions for varying levels of browsing, and the selection of
additional sites where tree willow establishment is actively occurring. These changes provided
useful insights into understanding browsing levels in the spring compared to summer use of
willows, provided evidence that there is a correlation between increased livestock grazing
precipitating a shift to increased tree willow browsing, and increased the sampling population of
juvenile tree willows, allowing for more accurate trend estimates.

4-1 Land Management



LORP Annual Report 2012

4.2 Introduction

The land use component of this report is composed of project elements related to livestock
grazing management. Under the land management program, the intensity, location, and
duration of grazing is managed through the establishment of riparian pastures, forage utilization
rates, and prescribed grazing periods (described in Section 2.8.1.3 and 2.8.2 LORP EIR 2004).
Other actions include protection of rare plant populations, establishment of off-river watering
sources (to reduce use of the river and off-river ponds for livestock watering) and the monitoring
of utilization and rangeland trend throughout the leases. In 2010, an additional monitoring
component was added to note woody establishment that is occurring in the LORP following
project implementation.

Grazing management plans developed for the LORP leases modified grazing practices in
riparian and upland areas on seven LADWP leases in order to support the 40 LORP goals as
written in the EIR. The seven leases within the LORP planning area are: Intake, Twin Lakes,
Blackrock, Thibaut, Islands, Lone Pine, and the Delta. LORP-related land use activities and
monitoring that took place in 2012, are presented by lease in Section 4.10, LORP Ranch
Leases.

4.2.1 Utilization

The Lower Owens River Monitoring Adaptive Management and Reporting Plan (Ecosystem
Sciences 2008), developed as part of the LORP Plan, identifies grazing utilization standards for
upland and riparian areas. Utilization is defined as the percentage of the current year’s herbage
production consumed or destroyed by herbivores. Grazing utilization standards identify the
maximum amount of biomass that can be removed by grazing animals during specified grazing
periods. LADWP has developed height-weight relationship curves for native grass and
grass-like forage species in the Owens Valley using locally-collected plants. These
height-weight curves are used to relate the percent of plant height removed with the percent of
biomass removed by grazing animals. Land managers can use this data to document the
percent of biomass removed by grazing animals and determine whether or not grazing
utilization standards are being exceeded. Utilization data collected on a seasonal basis

(mid- and end-points of a grazing period) will determine compliance with grazing utilization
standards, while long-term utilization data will aid in the interpretation of range trend data and
will help guide future grazing management decisions.

The calculation of utilization (by transect and pasture) is based on a weighted average.
Therefore, species that only comprise a small part of available forage contribute proportionally
less to the overall use value than more abundant species.

4.2.2 Riparian and Upland Utilization Rates and Grazing Periods

Under the Lower Owens River Monitoring Adaptive Management and Reporting Plan
(Ecosystem Sciences, 2008), livestock are allowed to graze in riparian pastures during the
grazing periods prescribed for each lease (see Sections 2.8.2.1 through 2.8.2.7 LORP

EIR 2004). Livestock are to be removed from riparian pastures when the utilization rate reaches
40% or at the end of the grazing period, whichever occurs first. The beginning and ending
dates of the lease-specific grazing periods may vary from year-to-year depending on conditions
such as climate and weather, but the duration remains approximately the same. The grazing
periods and utilization rates are designed to facilitate the establishment of riparian shrubs and
trees.
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In upland pastures, the maximum utilization allowed on herbaceous vegetation is 65% annually
if grazing occurs only during the plant dormancy period. Once 65% is reached, all pastures
must receive 60 continuous days of rest for the area during the plant “active growth period” to
allow seed set between June and September. If livestock graze in upland pastures during the
active growth period (that period when plants are “active” in putting on green growth and seed),
maximum allowable utilization on herbaceous vegetation is 50%. The utilization rates and
grazing periods for upland pastures are designed to sustain livestock grazing and productive
wildlife through efficient use of forage. Riparian pastures may also contain upland habitat. If
significant amounts of upland vegetation occur within a riparian pasture or field, upland grazing
utilization standards will also apply to these upland habitat types. Livestock will be removed
from a riparian pasture when either the riparian or the upland grazing utilization standards are
met. Typically riparian utilization rate of 40% is reached before 65% use in the uplands occurs.
Because of this pattern, utilization is not quantitatively sampled in adjacent upland areas, but
use is assessed based on professional judgment. If utilization appears greater than 50% then
utilization estimates using height weight curves will be implemented on the upland areas in the
riparian field.

4.2.3 Utilization Monitoring

Monitoring methodologies are fully described in Section 4.6.2 of the Lower Owens River
Monitoring Adaptive Management and Reporting Plan (Ecosystem Sciences, 2008).

Utilization is compliance monitoring and involves determining whether the utilization guidelines
set forth in the grazing plans are being adhered to. Similar to precipitation data, utilization data
alone cannot be used to assess ecological condition or trend. Utilization data is used to assist
in interpreting changes in vegetative and soil attributes collected from other trend monitoring
methods.

These standards are not expected to be met precisely every year because of the influence of
annual climatic variation, livestock distribution, and the inherent variability associated with
techniques for estimating utilization. Rather, these levels should be reached over an average of
several years. If utilization levels are consistently 10% above or below desired limits during this
period then adjustments should be implemented (Holecheck and Galt, 2000; Smith et al., 2007).

Utilization monitoring is conducted annually. Permanent utilization transects have been
established in upland and riparian areas of pastures within the LORP planning area. An
emphasis has been placed on establishing utilization monitoring sites within riparian
management areas. Each monitoring site is visited prior to any grazing in order to collect
ungrazed plant heights for the season. Sites are visited again approximately mid-way through
the grazing period (mid-season) and again at the conclusion of the grazing period
(end-of-season).

All of the end-of-season utilization data are presented in table format in Section 4.10 results of
land use by lease.
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4.3 Range Trend
4.3.1 Overview of Monitoring and Assessment Program

A description of monitoring methods, data compilation, and analysis techniques can be found in
the 2008 LORP Monitoring, Adaptive Management and Reporting Plan. More detailed
discussion of the Range Trend methods and considerations for interpretation can be found in
previous LORP Annual Monitoring reports. Descriptions of the range trend monitoring sites and
their locations on the leases can be found in the individual lease monitoring narratives and
maps in this section. Nested frequency, shrub cover data are presented for each lease and are
presented as range trend transect data tables for each sampling transect and sampling year.

Range trend monitoring for 2012 involves the quantitative sampling of the following attributes:
nested frequency of all plant species and line intercept sampling for shrub canopy cover. Photo
documentation of the site conditions is included as part of range trend monitoring.

Because frequency data is sensitive to plant densities and dispersion, frequency is an effective
method for monitoring and documenting changes in plant communities (Mueller-Dombois and
Ellenberg, 1974; Smith et al., 1986; Elzinga, Salzer et al., 1988; BLM 1996; Heywood and
DeBacker, 2007). For this reason frequency data is the primary means for evaluating trend at a
given site. Based on recommendations for evaluating differences between summed nested
frequency plots (Smith et al., 1987 and Mueller-Dombois and Ellenberg, 1974), a Chi-Square
analysis with a Yate’s correction factor was used to determine significant differences between
years. Analysis compared 2012 data to the prior sampling period (2010). If there were
significant differences, 2012 results were compared to all sampling events during the baseline
period to determine if results in 2012 were ecologically significant or remained within the typical
range of variability observed for that particular site.

The ecological site on the LORP where the majority of land management monitoring transects
are located is the Moist Floodplain ecological site (MLRA 29-20). The site describes
axial-stream floodplains. Moist Floodplain sites are dominated by saltgrass (Distichlis spicata
[DISP]) and to a lesser extent alkali sacaton (Sporobolus airoides [SPAI]) and beardless wildrye
(Leymus triticoides [LETR]). Only 10% of the total plant community is expected to be composed
of shrubs and the remaining 10% forbs. This ecological site does not include actual river or
stream banks. Stream bank information is available from the Rapid Assessment Survey (RAS)
reports and the Streamside Monitoring Report. These data from 2012 of monitoring will be
presented in this section of the 2012 LORP Annual Report.

Saline Meadow ecological sites (MLRA 29-2) are the second most commonly encountered
ecological sites on the LORP range trend sites. These sites are located on fan, stream,
lacustrine terraces, and may also be found on axial stream banks. Potential plant community
groups are 80% perennial grass with a larger presence of alkali sacaton than Moist Floodplain
sites. Shrubs and trees comprise up to 15% of the community while forbs are only 5% of the
community at potential. Saline Bottom (MLRA 29-7) and Sodic Fan (MLRA 29-5) ecological
sites were also associated with several range trend sites. These are more xeric stream and
lacustrine terrace sites. Saline Bottom ecological sites still maintain up to 65% perennial
grasses, the majority of which is alkali sacaton, while shrubs compose up to 25% of the plant
community, and forbs occupy the remaining 10%. Sodic Fan ecological sites are 70% shrubs,
primarily Nevada saltbush (Atriplex torreyi), with a minor component of alkali sacaton of up to
25% and 5% forbs.
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During the preproject period, a range of environmental conditions were encountered including
“‘unfavorable” growing years when precipitation in the southern Owens Valley was less than
50% of the 1970-2009 average, “normal” years, when precipitation was 50-150% of average,
and “favorable” conditions when precipitation was greater than 150% of average. Many of the
monitoring sites responded to the variability in precipitation during the baseline period. This
provided the Watershed Resources staff an opportunity to sample across a broad amplitude of
ecological conditions for these sites, which contributed to a robust baseline dataset. Data from
the Lone Pine rain gauges are used to determine the growing conditions for each sampling year
on the Islands, Lone Pine, and Delta Leases. Precipitation data from Independence are used
for the Thibaut and Blackrock Leases, and data from the Intake will be used for the Intake, Twin
Lakes, and the northern portion of the Blackrock Leases.

Per adaptive management recommendations a modified range trend schedule was
implemented beginning this year. This schedule will ensure that there will be some monitoring
across the landscape annually, increasing the probability of documenting the influence of
significant changes in climate or management on the various ecological sites in the LORP area.

Land Management Table 1. Revised Range Trend Monitoring Schedule for the LORP

2012 2013 2014 2015 2016 2017

Blackrock Thibaut Intake Blackrock Thibaut
Twin Lakes Delta Islands Twin Lakes Delta Islands
Lone Pine Intake Lease Lone Pine

4.4 Irrigated Pastures

Monitoring of irrigated pastures consisted of Irrigated Pasture Condition Scoring following
protocols developed by the (NRCS, 2001). Irrigated pastures that score 80% or greater are
considered to be in good to excellent condition. If a pasture rates below 80%, changes to
pasture management will be implemented.

All irrigated pastures were monitored in 2010. Pastures that scored 80% or below have been
monitored in 2012. The results of the monitoring will be presented in a table format by lease in
Section 4.9. Irrigated pasture condition scoring for all pastures will take place again in 2013.

4.5 Fencing

No new fence construction occurred within the LORP project boundaries in 2012-13.

4.6 Rare Plants

Baseline data for the LORP rare plant trend plots was collected in 2009. Data has also been
collected in 2010 and 2011. There are 15 trend plots within the LORP located in four rare plant
populations on two separate ranch leases (Blackrock and Thibaut Leases). Target species are
Owens Valley checkerbloom (Sidalcea covillei) and Inyo star-tulip (Calochortus excavatus).

S. covillei is a state endangered species, endemic to the Owens Valley that occurs in alkali
meadows. C. excavatus is not a state or federally listed species but is a Species of Special
Concern. A mesic species, C. excavatus occurs in alkaline meadows and seeps transitioning
into chenopod scrubland.

These plots will be monitored for five years to evaluate population trends. If trends are static or

suggest that grazing is beneficial, the exclosure fencing will be removed following the fifth year
of monitoring. In contrast, if trends in data support that exclosures are needed to protect these
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populations of S. covillei, then LADWP will construct additional exclosures (or a practical
variation thereof) and monitoring will continue as needed.

4.6.1 Rare Plant Monitoring Methods

The LORP rare plant trend plots were established inside and outside exclosures by sinking a
piece of rebar into the earth and taking a GPS point of the location. The plots were relocated
using a hand-held GPS unit and a metal detector. Two 50-meter measuring tapes were used to
delineate the plot into four sections with a radius of 3.62 meters. Target species were marked
with a pin flag to aid in accurately identifying all individuals within the plot. Photos were taken in
all cardinal directions depicting the plot area containing flagged plants. One measuring tape
was then attached to the rebar in the center of the plot to record the distance of individuals
within a radius of 3.62 meters. A compass was used to record the bearing of individuals from
the center of the plot. The bearing and distance from the center of the plot is utilized in
subsequent years to relocate individual plants. Data on recruitment, persistence, size of
individuals, and flowering and seed presence were collected. This data is provided below by
lease.

4.6.2 Rare Plant Summary

2012 was the fourth year of collecting trend plot data for S. covillei and C. excavatus for the
LORP. While no statistical analysis has been conducted on this data, it indicates thus far that
populations of both S. covillei and C. excavatus are generally static. However, S. covillei
appears to be decreasing in the exclosure in the Robinson Pasture in the Blackrock Lease, as
documented in Robinson 1EX. In contrast, plots surveyed in the Springer Pasture in the
Blackrock Lease where no plants are excluded are markedly increasing. These differences
could be due to a number of factors that include, but are not limited to: whether or not the plot is
excluded from livestock grazing, recent precipitation patterns, or other surface water uses such
as irrigation, or could be a combination of influences at these sites. Future data will be useful to
further illustrate trends of S. covillei and C. excavatus within the LORP area.

4.7 Discussion Range Trends in 2012

Twin Lakes and the Lone Pine Lease Range Trend transects were read this summer along with
transects located along the former ‘dry reach’ from Twin Culverts to the north. Despite the dry
year and heavy utilization on the Twin Lakes Lease, trends remain either stable or slightly
upward. Perennial grasses either remained static or increased across the two leases. The only
real evidence of drought was a decrease in Fivehorn smotherweed across all sites.

Range trend plots on the ‘former dry reach’ section continue to show dynamic changes with
significant increases in saltgrass and sun heliotrope (HECU) and decreases in Fivehorn
smotherweed (BAHY) and Nevada saltbush. There are significant diebacks of Nevada saltbush
along the river in the Thibaut section. The dead shrubs showed massive amounts of sap exiting
branches and soils were saturated indicating that the dieback is likely a result of a rising water
table either from naturally rising water tables from returned flows to the river or augmented flows
this summer to meet downstream flow requirements.
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Land Management Table 2. Significant changes in plant frequencies for former dry reach section,
2010 and 2012

No Change | DISP | JUBA | ATTO | BAHY | HECU | MALE
Moist Flood Plain
THIBAUT 04* | ™
THIBAUT 05* ™ )
THIBAUT 06* 1 | 1
THIBAUT 07* ™
TWINLAKE_04* |
TWINLAKE_06* 1 !
BLKROC_10* |
BLKROC 11 | !
BLKROC 14 |

*Sites located along historical dry reach, ** Sites where change extends outside historical ranges for the
transect. a<0.05, 1=increase, |=decrease,<=no change

4.8 Streamside Monitoring for Woody Species

In response to adaptive management recommendations by the MOU consultants, LADWP
implemented a streamside monitoring program in 2010. The objective of the monitoring effort
was to document establishment of woody vegetation in the riparian corridor of the LORP,
browsing activity, and streamside conditions that were being missed in other monitoring
activities. The monitoring approach evaluated vegetation and bank attributes within a 3 meter
wide belt extending from the summer base flow water’s edge into the adjacent riparian area.
There were16 locations on the river that were surveyed, sampling conditions on both sides of
the river for a total of 32 transects. This streamside monitoring effort was to be conducted twice
a year for the first three years (if needed) to establish baseline conditions, and then once
annually at 3-year intervals until the completion of all project monitoring in 2022. The timing of
the monitoring was designed to be completed in the spring and late summer/early fall to
correspond with livestock rotation. The complete streamside monitoring protocol can be found
in Land Management Appendix 4 in the 2010 Final Lower Owens River Project Annual Report.

MOU consultants made several adaptive management recommendations in the 2011 LORP
Annual Report to modify the protocol for Streamside Monitoring for Woody Species. In
response, LADWP Watershed staff developed several modifications to the protocol: quadrat
size was expanded from 3m to10m in width from the river's edge at base flow in an effort to
capture additional woody riparian trees. The 100m length remains unchanged, resulting in a
10000m? sampling area for each transect. This expansion of quadrat size precluded the need
to record canopy overhang which was dropped this year. A count of all inundated ‘in channel’
trees at base flow level from the transect edge, across to the other side of the river was
incorporated into the protocol. The objective for this is to track survivability of older pre-LORP
trees which colonized the bottom of the channel prior to the return or augmentation of flows
throughout the LORP. These existing trees presently serve as the primary seed source for tree
establishment. When future aerial imagery becomes available, trends for in-channel trees will
be further explored as it is difficult at times for field crews to see all in-channel trees due to the
obstruction of cattails (Typha domingensis) and tules (Schoenoplectus acutus). A refined
classification of browsing was integrated into the protocol this spring. Rather than noting only if
a tree was browsed or not, each tree was evaluated as either no leaders browsed (0%), less
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than 25% leaders browsed, or greater than 25% of leaders browsed for trees less than 6 feet in
stature. Two underlying assumptions are that juvenile trees can typically withstand the removal
of less than 25% of its leaders before overall growth of the tree becomes stunted, the second
assumption is that trees that exceed 6 feet will be able to grow to their natural heights because
they will have grown above the browse line (Platts, personal communication, 2012). To monitor
highlining of mature trees greater than 6 feet, the same classes of leader use were applied to
leaders below the browse line which was typically less than 6 feet. The final modification to the
streamside monitoring for woody species regeneration was the dropping of belt transects which
showed little potential to glean any understanding of woody riparian establishment and
survivability on the LORP, the criteria to eliminate plots were those which had no seedling or
juvenile willow or cottonwood trees. The only plots which remained were plots with more than
one seedling or juvenile tree and all plots inside of the livestock grazing/browsing exclosures.
The result of this was that 12 original plots remained while 20 plots were dropped. Using results
from previous RAS surveys that identified locations with woody recruitment, over 30 additional
locations were surveyed for their potential as long-term study plots for the project. Criteria for
visiting these new sites identified in the RAS were locations that had greater than 5 seedlings on
the site. Out of the 30 potential locations, 19 additional plots were incorporated into the project.
All plots located within grazing exclosures were sampled this year and will continue to be
sampled in the future. There were several non-exclosure sites which did not have red willow
(Sailix laevigata) or Goodding’s willow (Salix gooddingii) and only contained coyote willow (Salix
exigua). These will be dropped next year and replaced with several new sites identified during
the 2012 RAS efforts.

The Streamside Monitoring study examines the interactions between the combined browsing of
elk and livestock and interaction of elk alone on woody riparian juvenile and mature trees. In
this study a juvenile tree is defined as a tree >1yr and a <3"DBH (Diameter at Breast Height),
with the exception of coyote willow. The distinction between trees used solely by elk versus elk
and cattle is done by sampling plots in May immediately after most livestock have left the river
and revisiting the same sites again in late September, allowing for a 4-5 month period when only
Tule Elk are present on the river. We are also, to a lesser extent, able to use livestock
exclosures to make similar spatial comparisons on the few exclosure sites which support tree
willows. The study also examines intensity of highlining or browsing accessible leaders to large
ungulates on mature trees. There are several avian species which require the lower branches
of mature riparian tree species for nesting. This study will also look at long-term trends overtime
as it relates to the survivability of tree willows both in the belt transect along the stream bank
and inside the channel.

It is important to point out that all sites in this study which contain willows were not randomly
selected. These locations were intentionally chosen because of their potential to: 1) provide a
greater understanding of willow survivability over time, 2) riparian tree susceptibility to different
levels of browsing/highlining, 3) what influences livestock, beaver, and elk may play upon young
willow stands during the dormant and growing season. The following results cannot be
extrapolated to represent conditions typical to the entire 124 miles of riverbank which comprises
the Lower Owens River. The following table summarizes 2012 RAS survey results focusing on
the number of tree willow sites [cottonwood (Populus fremontii, POFR), Goodding’s willow (Salix
goodingii SAGO), red willow (Sailix laevigata SALA3), arroyo willow (Salix lasiolepis SALAG)]
containing seedlings to juvenile trees <1m, broken into three separate number classes. Results
from surveying 124 miles of riverbank resulted in only 14 sites which contained a significant
(6-25 or 26-100 trees) amount of seedlings and/or juveniles where long-term establishment may
be viable.
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Land Management Table 3. 2012 RAS survey.

Includes tree willow [cottonwood (Populus fremontii POFR), Goodding’s willow (Salix goodingii
SAGO), red willow (Sailix laevigata SALA3), arroyo willow (Salix lasiolepis SALAB)] sites
distributed by number classes.

Class for Number of Tree Willows Number of Sites
1-5 27

6-25 11

26-100 3

The following section presents results at the transect level, organized by lease and further
broken down to pasture. Data presented in the following sections were collected during two
periods in 2012, the first between May 1-3 and the second between September 10-25, for ease
in presenting data these periods will be referred to as Spring 2012 and Fall 2012, respectively.

4.9 Results by Transect and Lease
4.9.1 Twin Lakes Lease
TWN_3b

TWN_3b was established in late April of 2012 and is
located on the east side of the river in the Lower
Blackrock Riparian Field on the Twin Lakes Lease. The
belt transect includes a sand bar where most of the
young Goodding’s and Red willows were located. The
site contains two tree willow species; Goodding’s and
red willow. Seedlings were detected this fall as well. As
with most of the transects in the upper reach of the
LORP, cattail encroachment up the banks increased
greatly this summer in response to augmented flows
needed to meet flow requirements downstream.
Utilization at the two nearest transects (on the other side
of the river) Twinlakes_03 and BLKROC_RIP_07 are
presented below. BLKROC_07 exceeded 40% this
winter and likely contributed to browsing of willows this
spring at TWN_3b. No browsing was observed during
the summer period. Approximately 90% of juvenile tree
willows on the site are resprouts from beaver chiseling.

Photo 1 TWN_3b location

TWN_3b Goodding’s willow and red willow counts, Fall 2012.

SAGO | SALA3 | Total
Seedling 13 13
Juvenile 7 12 19
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TWN_3b Comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

TWN_3b 0% <25% | >25%
Fall 2012 n=32 | 100% | 0% 0%
Spring 2012 n=16 | 44% 44% 12%

Utilization sampled from two points nearest the transects in April 2012.

Twinlakes_03 | BLKROC_RIP_07
2012 36% 72%

TWN_4a

TWN_4A is located on the west bank in the Lower
Blackrock Riparian Field. This is a new plot which had
42 juvenile Goodding’s willows in 2012. Utilization was
53% this year for the pasture; however, there are no
utilization transects close to this plot. There was no
willow browsing observed in May or September of 2012.
Beaver are active in this area. Augmented summer flows
contributed to substantial cattail expansion on this site.

TWN_4a Shrub and Tree Willows counted in Fall 2012.

SAGO | SALA3 | Total
Seedling
Juvenile 42 1 43
Mature 1 1
Decadent
Dead Photo 2 TWN_4a

TWN_4a Comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

TWN_4a 0% <25% | >25%
Fall 2012 n=42 100% | 0% 0%
Spring 2012 n=40 100% | 0% 0%

TWN_4a Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
SAGO 1 1
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4.9.2 Blackrock Lease
White Meadow Riparian Field
BLK la

BLK 1ais located inside the White Meadow
Exclosure and is characterized as wet meadow with
some woody vegetation; the site is dominated by
creeping wildrye. The water’s edge consists of living
and dead cattails and banks are covered by litter.
There is no floodplain developed within the transect
location. Downstream from the transect there does
exist a vegetated point bar. No seedlings or juvenile
trees have been detected inside the transect. There
is an established coyote willow stand inside and
outside the exclosure. Beaver are present on the site
and actively consuming willow. Because this site and
its parallel transect on the east side, BLK_1b, are
inside the exclosure they will continue to be read.

BLK_1a Shrub and Tree Willows counted in Fall 2012.

SAEX | SAGO | SALA3 | TARA | Total

Juvenile 1 1

Mature 25 1 1 27

BLK_1la Species and age class of trees rooted in water  pnoto 3 From south to north, BLK_1a,
at base flow. BLK_1b, BLK_10b, and BLK_9b.

Juvenile | Mature | Decadent | Dead

SAGO 2 1

BLK_la comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

0% <25% | >25%

Fall 2012 n=12 | 100% | 0% 0%

Spring 2012 n=2 100% | 0% 0%
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BLK_1b

BLK Belt1b is also in the White Meadow
exclosure on the east side and is
characterized as marsh dominated by
cattails along the water’s edge, with
abundant threesquare bulrush and creeping
wildrye away from the water. The bank on
this side of the river was noted as vegetated
or root stabilized but also has saltcedar
slash. Species documented along this
transect included threesquare bulrush,
cattails, creeping wildrye, Baltic and Torrey’s
rush (Juncus torreyi), scratchgrass
(Muhlenbergia asperifolia), saltgrass, and s 8 ,
saltcedar. This area is in the exclosure so i :

adjacent livestock use has no influence on Feshi o
current vegetated conditions. One juvenile  Photo 4 Downed SAGO by beaver, BLK_1b
Goodding’s willow is in the plot. There was

no browsing in the plot; however, similar to the

other bank, beaver are actively consuming both

the mature and juvenile willows.

BLK_1b Shrub and Tree Willows, and saltcedar counted in Fall 2012.
SAGO | TARA | Total

Fall 2012 | Seedling
Juvenile 1 1 2
Mature 4 4

BLK_10b

BLK_10b is located just up from BLK_1b, outside the exclosure, along a long flood plain which
receives occasional flooding when flows exceed 40cfs. The plot is comprised of threesquare
bulrush, cattails, creeping wildrye, Baltic and Torrey’s rush, scratchgrass, saltgrass, and
saltcedar. Based on sustained high flows cattails have replaced areas previously occupied by
Baltic rush. See following photos. Browsing on willows continued into the summer though to a
lesser degree of intensity compared to the spring, the browsing noted for the summer was
caused by beaver. Neither period experienced browsing levels which should impede the
long-term growth of the young trees.
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Photo 5 Blk_10b looking downstream into plot. Note cattail encroachment from oval in left image
(May 2012) to right hand image oval (September 2012).

BLK_10b Goodding’s and saltcedar counted in Fall 2012.

SAGO TARA Total
Seedling 2 2
Juvenile 29 7 36

BLK_10b comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

0% | <25% | >25%
Fall 2012 n=28 | 68% | 25% 7%
Spring 2012 n=19 | 42% | 47% 11%

BLK_10b Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
SAGO 1

BLK_9b

BLK 9b is located just up from BLK_10b, outside the exclosure, along the same flood plain
which receives occasional flooding when flows exceed 40cfs. The plot conditions are similar to
those described for BLK_10b above. Spring browsing of willows was high, especially when
compared to summer use of willows which was minimal. Although the overall use for the
pasture was 33%, localized use at transect BLKROC_11, directly across the river was 55% this
past winter.

BLK_9b counts for Coyote, Goodding’s, and Red willow in fall 2012.

SAEX | SAGO | SALA3 | Total
Seedling 4 6 2 12
Juvenile 17 4 21
Mature 2 2
Dead 1 1
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BLK_9b comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

0% <25% | >25%
Fall 2012 n=34 | 97% | 3% 0%
Spring 2012 n=16 | 38% | 25% 37%

BLK_8a

BLK 8a is a new study plot located in the White Meadow
Riparian pasture. The majority of the plot is within a densely
vegetated point bar consisting of threesquare bulrush, cattails,
and creeping wildrye. Utilization on WMRIP_T4, 200m from
BLK_8a was 23% this winter. Browsing was high this spring
on the site and nonexistent in the summer. Vigor of observed
trees was poor when sampled this fall likely a result of being
partially submerged during the extended augmented flows this
summer.

Freemont cottonwood, coyote willow, Goodding’s willow, red
willow and saltcedar counts for fall 2012.

POFR | SAEX | SAGO | SALA3 | TARA | Total
Seedling 25 25
Juvenile 1 25 7 6 7 46

BLK_8a comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

0% 0% | <25% | >25%
Fall 2012 n=64 | 100% | 0% 0%
Spring 2012 n=41 | 61% 2% 37%

Photo 7 Downstream view BLK_8a, note cattail encroachment into floodplain in right photo
(September 2012).
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Reservation Riparian Field
BLK_17b

BLK_17b is located on the east side and upstream from the Mazourka Gauging Station. The
plot is located on a small functioning floodplain. The floodplain has high cover, predominantly
saltgrass, beardless wildrye, juncus sp. and a declining presence of rubber rabbitbrush likely in
response to a rising water table. No seedlings were seen this year although the count for
juvenile trees was high. There was no evidence of browsing this summer with minor use this
past winter.

BLK_17b Russian olive, Freemont cottonwood, coyote willow, Goodding’s willow, and saltcedar
counts for fall 2012,

ELAN | PRPU | SAEX | SAGO | SALA3 | TARA | Total

Juvenile 12 54 72 2 1 141

Mature 4 7 23 5 2

7)

BLK_17b comparison between fall and spring browsing of
willow leaders within three browse classes (0% leaders
browsed, less than 25% leaders browsed or greater than 25%
leaders browsed) for trees less than six feet in height.

0% <25% | >25%
Fall 2012 n=141 100% 0% 0%
Spring 2012 n=105 74% 14% 11%

BLK_17b Species and age class of trees rooted in water at
base flow.

Juvenile | Mature | Decadent | Dead
PRPU 2
SAGO 5 2 1

Photo 8 BLK_17b
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North Riparian Field
BLK_12b

BLK _12b is located in the North Riparian Field on the east side of the river downstream of the
Mazourka Gauging Station. The area has an existing string of healthy mature tree willows; the
juvenile trees are predominantly located along a breeched gravel dike that drains towards the
southeast. Browsing was minor on the site in the spring and did not occur this summer. Use for
the pasture was approximately 10% in 2012.

BLK_12b Goodding’s willow and red willow counts in
2012.

SAGO SALA3 Total
Juvenile 56 2 58
Mature 15 1 16
Decadent 1 1

BLK_12b comparison between fall and spring browsing of
willow leaders within three browse classes (0% leaders
browsed, less than 25% leaders browsed or greater than
25% leaders browsed) for trees less than six feet in height.

0% | <25% | >25%
Fall 2012 n=58 | 100 0 0
Spring 2012 n=72 | 88 7 5

Photo 9 BLK 12b

BLK_12b Species and age class of trees rooted in water at
base flow.

Juvenile | Mature | Decadent | Dead
SAGO 1 7 6 1
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BLK 13b is located in North Riparian pasture along a gravel bar of an abandoned oxbow which
receives water during seasonal habitat flows. Herbaceous cover is high, divided amongst
beardless wild rye, saltgrass, and scratchgrass. In the lowest area of the oxbow cattails are
present, amongst the cattails the older juvenile
trees can be found, likely establishing
themselves before the later onset of cattails.

BLK_13b count of Goodding’s willow and
saltcedar (which were subsequently pulled).

SAGO | TARA | Total
Seedling 6 1 7
Juvenile 104 9 113
Mature 2 2

BLK_13b comparison between fall and spring
browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25%
leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

0% | <25% | >25%
Fall 2012 n=120 | 95 4 1
Spring 2012 n=43 | 88 7 5
4-17
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BLK_14b

BLK_14b is situated along an abandoned oxbow which is
inundated during flows exceeding 70cfs. The site is
dominated by a gradient of cattails, transitioning to juncus
and rushes then to scratchgrass, saltgrass, and
beardless wildrye. Seedlings were counted this fall as
well as the numerous juvenile Goodding’s willow.
Browsing this spring and fall was nominal.

BLK_14b Coyote willow, Goodding’s willow, red willow
counts for fall of 2012

SAEX | SAGO | SALA3 | Total
Seedling 39 39
Juvenile 3 173 1 177
Mature 2 3 5
Dead 3 3

Photo 11 BLK_14b

BLK_13b comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

0% | <25% | >25%
Fall 2012 n=216 |96 |3 0
Spring 2012 n=153 |90 |4 7

BLK_14b Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
SAGO | 1 1
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BLK_5b

BLK_5b is located in the South Riparian field. The plot
has high herbaceous cover composed of cattail and
tules on the river’s edge, juncus and rushes changing to
saltgrass and beardless wild rye. The dominant tree
species is coyote willow with one mature Goodding’s
willow. Because of coyote willow’s hardiness this is a
site that may be shelved for a better site identified in the
RAS. Utilization this past spring was <10%, taken from
a utilization transect (BLKROC_23) that is less than
150m from BLK_5b. Despite the low use on the grazing
transect, heavy use was noted in May when BLK_5b
was read. Cattle were at the location at that time and
actively browsing coyote willow.

BLK_5b counts for coyote willow and Goodding’s willow for fall 2012.

Photo 12 BLK_5b

SAEX | SAGO | Total
Juvenile 13 13
Mature 302 1 303
Decadent |1 1
Dead

LORP Annual Report 2012

BLK_5b comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders

browsed) for trees less than six feet in height.

0% | <25% | >25%

FALL_ 12 | n=139 |91 |9 0

SPR_12 n= 97 22 | 36 42

BLK_5b Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
SAEX 2
SAGO 8
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BLK_15a

BLK _15a is located in the South Riparian Field on
the west side between a gravel bar and the river’s
edge. The majority of Salix sp. are growing in the
gravel bar which has very low vegetative cover
(<10%). Evidence of beaver was noted in the fall of
2012. Use was minimal on site, with none during the
spring of 2012 and minor use this summer.

BLK_15a counts for Goodding’s and red willow for fall
2012.

Data SAGO SALA3 Total

Seedling 1 11 12

Juvenile 14 45 59

Mature 3 7 10

Decadent | 1 1 Photo 13 BLK_15a
Dead 1 1 2

BLK_15a comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

Season 0% | <25% | >25%
Fall 2012 n=69 | 87 |10 3
Spring 2012 | n=25]100 | 0 0

BLK_15a Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
SAGO 4 4 2
SALA3 1
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BLK_7a

BLK Belt7a is located within the George’s Creek
Exclosure along a steep bank on the western
side of the Lower Owens River. This area along
the water’s edge was primarily marsh with a
dense well established corridor of narrowleaf
willow. The water’s edge is dominated by
cattails. The bank in this area is primarily
vegetated or litter covered. Species along the
transect included cattails, yerba mansa,
narrowleaf willow, Baltic rush, tules, greasewood
(Sarcobatus vermiculatus), American licorice
(Glycyrrhiza lepidota), scratchgrass, threesquare
bulrush, and saltgrass. Narrowleaf willow is the
dominant species on this transect and the only
Salix sp. on the transect. No browsing of coyote
willow was noted.

Poto 14 BLK_7a, BLK 7b (top left and right), BLK
16a bottom left.

BLK_7a counts for coyote willow, fall 2012.

SAEX
Seedling 6
Juvenile 4
Mature 162

BLK 7b

BLK_Belt7b was classified as marsh and woody vegetation, is dominated by cattails and
Goodding’s willow along the water's edge. The bank in this area was primarily vegetated with
some root stabilized soil. Species recorded along the water’s edge included tules and cattails,
yerba mansa, threesquare bulrush, creeping wildrye, Goodding’s willow, Baltic rush, and
saltgrass. The plot is in a large grazing exclosure, there was no use by wildlife in the plot.
There was only one Goodding’s willow juvenile recorded in May 2012.

BLK_7b counts for Goodding’s willow, red willow, and saltcedar for fall 2012.

SAGO | SALA3 | TARA | Total
Juvenile 1 2 3
Mature 9 9
Decadent 5 1 6
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49.3 Thibaut Lease
THIB_2a

THIB_2a is located in the Thibaut exclosure on the west side
of the river. Establishment occurred on a vegetated point bar.
There were six dead juvenile trees observed on the site, these
trees were likely impacted from the protracted high flows this
summer. No seedlings were observed at the site although
further upstream (100m) there was another location with
young willows present. No browsing was observed in the
spring and fall of 2012.

THIB_2a counts for coyote willow, Goodding’s willow and red
willow.

SAEX | SAGO | SALA3 | Total
Seedling
Juvenile 1 33 1 35
| Dead | | 6 | | 6 | Photo 15 THIB_2a

THIB_2a Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
SAGO 1

THIB_3b

THIB_3b is located on a point bar on the east side of the river.
The coyote willow and saltcedar establishment is occurring on
an exposed gravel bar with low herbaceous cover. All
saltcedar observed were pulled this fall. Some browsing by
deer or elk were observed this spring.

THIB_3b counts for coyote willow, Goodding’s willow, arroyo
willow, and saltcedar for the fall of 2012.

Data SAEX | SAGO | SALA6 | TARA Total
Juvenile 68 9 77
Mature 7 8 1 16

Photo 16 THIB_3b

THIB_3b comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

0% | <25% | >25%
Fall 2012 n=69 | 100 0 0
Spring 2012 n=33 | 91 0 9
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49.4 Islands Lease

BLK_16a

BLK 16a is located on a depositional
confluence of George’s Creek and the Owens
River in the northern most section of the River
Field on the Islands Lease. The floodplain
likely receives water during high seasonal
habitat flows as well as sediment loads from
Georges Creek. The plot is within a riparian
gallery forest. Juvenile Salix sp. on the plot are
likely occupying newly created niches from
tamarisk removal efforts beneath the forest
canopy. There is a large diversity of Salix sp.
in the plot and a high number of juveniles.
Evidence of elk was observed on the plot and
recent browsing of juvenile trees was recorded
in the browsing results. There were no
livestock browsing the plot in the spring or fall
of 2012.

Photo 17 BLK_16a

BLK_16a counts for coyote willow, Goodding’s willow, red willow, arroyo willow, saltcedar, desert
olive for fall 2012.

SAEX SAGO | SALA3 | SALA6 | TARA | FOPU | Total
Seedling 2 2 4
Juvenile 7 16 15 1 4 43
Mature 6 3 9
Decadent 2 2

BLK_16a comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders
browsed) for trees less than six feet in height.

0% | <25% | >25%
Fall 2012 n=49 | 61 4 35
Spring 2012 n=51 | 100 0 0

BLK_16a Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
BLK_16A 3 27 4
SAGO 1 24 4
SALA3 2 3
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ISL_1a

ISL_1a is located in an exclosure on the Islands lease on the west side of the river. There were
no trees on the banks of the river within the study plot.

ISL_1b

ISL_1b parallels ISL_1a on the east side of the
river inside an exclosure. There was only a single
coyote willow observed in the plot and it was not
browsed.

ISL_1b count for coyote willow, fall 2012.

SAEX
Juvenile 1

ISL_la and ISL_1b Species and age class of trees
rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
ISL_1A Photo 18 ISL_1a (left) and ISL_1b (right).
SAGO 3 3
ISL_1B
SAGO 1 1 1 3
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ISL_4b

ISL_4b is nestled along the east bank of the Owens

River in the River Field. Willow establishment on
this site was confined to a sediment filled
abandoned oxbow in the center of the transect
which receives additional water during seasonal
habitat flows and augmentation discharges.
Approximately 300m to the east of the site is
RIVERFIELD_08, a utilization site. Utilization last
spring was 71%, ISLANDS_08 600m south east
was at 68% last spring. This heavy use
undoubtedly resulted in the high browsing rates
shown in the table below with greater than 25% of
the leaders removed across 88% of the juvenile
trees. There was no use observed on the trees
during the fall.

ISL_4b counts for Goodding’s willow for fall 2012.

SAGO Total
Juvenile 35 35
Mature 3 3
Dead 1 1

Photo 19 ISL_4b

LORP Annual Report 2012

ISL_4b comparison between fall and spring browsing of willow leaders within three browse
classes (0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders

browsed) for trees less than six feet in height.

0% | <25% | >25%
Fall 100% | 0% 0%
n=37

Spring | 79, 5% 88%
n=59

ISL_4b Species and age class of trees rooted in water at base flow.

Juvenile

Mature

Decadent

Dead

SAGO

1

1

2
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ISL_5b

ISL_5b is tucked away on the east side of the Owens River
in the Depot Riparian Field on the Islands Lease. Juvenile
tree willows on the site are confined to a heavily vegetated
point bar which receives water when flows exceed
baseflows, tree willows were amongst three-square, cattails
and tules. Trees were in the water during the augmentation
flow period this summer. There is a utilization transect,
RIVERFIELD_12, 130m north of ISL_5b, use this spring was
71%. Despite the heavy grazing in the area, livestock did
not seem to dramatically impact the willows present on the
site, browsing was light (87% unbrowsed). The difference
between ISL_5b and ISL_4b which both received identical
grazing intensities but dramatically different browsing effects
on young tree willows may be explained in part because the
tree willows on ISL_5b are in amongst cattails as opposed to
ISL_4b where tree willows are more exposed amongst the K
low growing juncus and rushes. Py

N A N

atl

Photo 20 ISL_5b.

ISL_5b comparison between fall and spring browsing of willow leaders within three browse classes
(0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders browsed) for trees
less than six feet in height.

0% <25% | >25%
9/12/2012 | n=7 100% 0% 0%
5/2/2012 | n=15 | 87% 0% 13%

ISL_5b counts for Goodding’s willow, red willow, arroyo willow, saltcedar, desert olive,
September 12, 2012.

SAGO SALA3 SALAG TARA FOPU Total
Juvenile 11 5 1 2 19
Mature 4 1 1 6
Decadent 1 1
Dead 1 1

ISL_5b Species and age class of trees rooted in water at base flow.

Juvenile

Mature

Decadent

Dead

SAGO

1

1
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495 Lone Pine Lease

LP_la

LP_1ais the western plot of the parallel plot complex
within the fenced exclosure on the River Field on the
Lone Pine Lease. The plot traverses an outer bend of
the river and is heavily vegetated with cattails and tules
on the water’s edge transitioning to beardless wild rye
and alkali sacaton up on the banks. There were no
living willows on the banks.

LP 1b

LP_1b follows the outer edge of a point on the river.
Vegetation cover and litter are high. The only
recruitment observed for the site were juvenile sprouts
from larger coyote willow shrubs. This summer there
was no evidence of browsing while this spring indicated
significant browsing though not at high levels per
individual tree; this browsing was done by Tule elk.

..........

" ~
NS

Photo 21 LP_la and LP_1b
LP_1b coyote willow, Gooding willow, and red willow
counts 9/11/2012.

Data SAEX | SAGO | SALA3 | Total
Seedling 4 4
Juvenile 12 12
Mature 47 3 1 51
Decadent 2 2
Dead 1 1

LP_1b comparison between fall and spring browsing of willow leaders within three browse classes (0%
leaders browsed, less than 25% leaders browsed or greater than 25% leaders browsed) for trees less
than six feet in height.

0% <25% | >25%
9/11/2012 | n=4 100% | 0% 0%
5/03/2012 | n=24 | 8% 92% 0%

LP_l1aand LP_1b Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
LP_1A
SAGO 3 1 5
LP_1B
SAGO 2 2
SALA3 1 1
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LP 3b

LP_3b is located in a wooded section on the east side of
the Owens River in the River Field. The site is densely
vegetated with beardless wild rye, saltgrass, and
sacaton. Nevada saltbush and rubber rabbitbrush are
also on the plot. This area was not affected by increased
flows this summer. There were 8 juvenile tree willows
noted as browsed in May, these same willows were also
inspected by the MOU consultants, these 8 willows were
not present in the fall. The assumption is that these trees
were eliminated by elk use during the summer. Livestock
utilization for the pasture was 42% in 2012.

LP_3b counts for Goodings willow and red willow from
this fall and spring.

SEASON SAGO | SALA3 [ Total Photo 22 LP 3b
9/11/2012 | Mature 4 3 7 -
Decadent 3 3
5/3/2012 | Juvenile 6 2 8
Mature 2 7 9

LP_3b comparison between fall and spring browsing of willow leaders within three browse classes (0%
leaders browsed, less than 25% leaders browsed or greater than 25% leaders browsed) for trees less
than six feet in height.

0% | <25% | >25%
na na na
38% | 38% 26%

9/11/2012
5/3/2012

LP_3b Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
SAGO 1 1 1
SALA3 1 1
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LP 2a

LP_2a is located on a heavily vegetated point, and is
characterized as primarily woody with some marsh.

Browsing occurred on the two coyote willows and Goodding’s
willow trees less than 6 feet in height both in the spring and
into the summer. Livestock utilization was 42% for the
pasture in 2012.

Photo 23 LP_2a

LP_2a counts for coyote willow, Gooddings willow, red willow,
and saltcedar, 9/11/2012

SAEX | SAGO | SALA3 | TARA | Total
Juvenile 2 1 1 4
Mature 2 10 12
Decadent 5 5

LP_2a comparison between fall and spring browsing of willow leaders within three browse classes (0%
leaders browsed, less than 25% leaders browsed or greater than 25% leaders browsed) for trees less
than six feet in height.

0% <25% | >25%
33% | 33% 33%
0% 0% 100%

9/11/2012
5/1/2012

w|w

LP_2a Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
SAGO |1 1
SALA3 1
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49.6 DeltalLease
DELTA 3a

Delta_3a is located on the Delta Lease on the
west side of the river along an inside bend.
The plot traverses a fairly vertical bank with no
active floodplain. Vegetation cover is dense
shrub with some perennial grass. Coyote
seedlings (3) were growing amongst the
cattails in the plot. There was no browsing in KT OIL7
the spring or fall on the site. Utilization for the St
pasture was 43% this winter and spring.

.

Photo 24 DELTA_3a

DELTA_3a count for coyote willow, Goodding’s willow, and saltcedar

SAEX | SAGO | TARA | Total
Seedling 3 3
Juvenile 5 1 6
Mature 12 1 13
Decadent 1 1

LORP Annual Report 2012

DELTA_3a comparison between fall and spring browsing of willow leaders within three browse classes
(0% leaders browsed, less than 25% leaders browsed or greater than 25% leaders browsed) for trees

less than 6 feet in height.

0% <25% | >25%
100 0 0
100 0 0

9/11/2012
5/3/2012

1
w| b

DELTA_3a Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
SAGO 2
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DELTA_laand DELTA_1b

DELTA_1a spans the outside bend of the river in the Delta
Grazing exclosure and Delta_1b traverses the inside bend of the
river. Both plots are marsh with common reed (Phragmites
australis) and tules being the predominant species at the water’s
edge. Saltgrass and saltbush dominate the adjacent wet
meadow. The streambank was characterized mostly as
vegetated or litter. The banks are fairly steep and there is no
active floodplain on the two plots. Both of these plots are within a
livestock grazing exclosure. There was no browsing on either
plot.

Photo 25 DELTA_1a (left) and
DELTA_1b (right).

DELTA_1a count for coyote willow, Goodding’s willow, 9/11/2012.

SAEX SAGO | Total
Mature 115 1 116

DELTA_1b count for coyote willow and Goodding’s willow, 9/11/2012.

SAEX | SAGO | Total
Juvenile 1 1
Mature 49 49

DELTA_laand DELTA_1b Species and age class of trees rooted in water at base flow.

Juvenile | Mature | Decadent | Dead
DELTA_la
SAGO 1] |
DELTA 1b
SAGO | | | 1
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4.10 General Results

There were 30 belt transects sampled this spring and fall. Fall identification of trees appears to be
more accurate than counts completed in the spring, likely because all trees had broken dormancy
and spotting young juveniles with full, mature foliage amongst cattails and tules was easier to both
locate and identify to the species level. Long-term survivorship of trees will be compared between
years from fall counts. Because this was the first year for the majority of transects that contain
juvenile willows, no year to year comparison will be made from 2012 results. Total counts for all
trees rooted inside the belt transect are presented in the following table (Land Management

Table 4). A total of 2005 trees were counted this fall, Goodding’s willow followed by coyote willow
and red willow were the most common juvenile willow species observed in the belt transects. There
was a relatively equal distribution between juvenile (48%) and mature (43%) trees across all
transects, juvenile Gooding willows comprised 30% of all trees sampled (Land Management
Table 5).

Land Management Table 4. Total Fall 2012 Count of Age Classes

Russian olive (Elaeagnus angustifolia ELAN), cottonwood (Populus fremontii POFR), screwbean
mesquite (Prosopis pubescens PRPU), coyote willow (Salix exigua SAEX), Goodding’s willow (Salix
goodingii SAGO), red willow (Sailix laevigata SALA3), arroyo willow (Salix lasiolepis SALAB),
saltcedar (Tamarix ramosissima TARA), and desert olive (Forestiera pubescens FOPU2) across all
belt transects.

ELAN | POFR | PRPU | SAEX | SAGO | SALA3 | SALA6 | TARA | FOPU | Total
Seedling 42 56 28 1 127
Juvenile 1 12 195 618 95 2 42 4 969
Mature 4 7 744 88 20 1 5 1 870
Decadent 1 18 4 23
Dead 15 1 16

Land Management Table 5. Relative Distribution of Age Classes for All Trees Sampled in Belt
Transects for 2012

Seedling 6%
Juvenile 48%
Mature 43%,
Decadent 1%
Dead 1%

Of the thirty plots, there are 21 sites which contain juvenile tree willows. Categorized by landform
and belt transects with juvenile willows (sites with active establishment), point bars contained 43%
(n=9) of the sites followed by meanders 33% (n=7), then abandoned oxbows 19% (n=4) and finally
one depositional floodplain. Two sites, BLK_14b and BLK_13b, both abandoned oxbows, contained
the highest numbers of juvenile tree willows, 174 and 104 juveniles trees, respectively. There were
14 belt transects that contained greater than 10 juvenile trees and the ratio between juvenile trees to
mature trees across those sites was 7:1 which indicates that in order to have recruitment events the
need for a high density of adjacent seed bearing trees may not be necessary. A site in eastern
Oregon exhibited similar circumstances on a 5-kilometer stringer where SALA3 and SAEX seedlings
emerged annually despite the lack of mature seed producing trees along the same 5-kilometer
corridor (Shaw, 1992).
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There were a total of 150 trees rooted in water at base flow (Land Management Table 6). |dentifying
all trees within the projected transect spanning across the river to the opposite bank was difficult
because of visual obstruction by tules and cattails prohibited a clear view. Mature tree willows were
the dominant age class observed in the channel comprising 56% of all trees observed followed by
dead trees at 20%, decadent trees at 18%, and finally, juvenile trees at 5%. The dominant in
channel tree species was Goodding’s willow. With future aerial imagery further analysis of live in
channel trees over time will be implemented.

Land Management Table 6. Total number of trees across all belt transects by species and age class rooted
in water at base flow.

Juvenile | Mature | Decadent | Dead
SAEX 2
SAGO 5 76 25 31
SALA3 2 7 2
Total: 7 85 27 31

Grand Total: 150

In Section 5 of this report the 2012 Rapid Assessment Survey discusses woody tree recruitment.
The biological definition of recruitment refers to seedlings that have germinated this year
(germinants). This growth stage of a plant is usually its most vulnerable and is prone to high
mortality (Leck,M. et. al., 2008). What is more useful for assessing long term condition of the Lower
Owens River with regards to woody riparian trees would be the examination of recruitment sites over
subsequent years and shifting the focus to the survivorship of seedlings identified from the first
recruitment event. Cooper (Cooper et. al, 1999) used the concept of establishment defined as the
survivorship of seedlings after three growing seasons. This study also examines woody riparian
establishment on sites by conducting density counts of trees, categorizing these trees by growth
stage (seedling, juvenile, mature, decadent, and dead) and revisiting these sites under a meaningful
time line to track changes of trees and identify if individuals have progressed into the next growth
stage. Because most belt transects in this study which have significant numbers of seedlings and
juveniles were established this year, results from 2012 are not able to quantify establishment or
general trend of woody riparian communities.

Excessive browsing can inhibit potential heights of trees and shrubs, decrease leader densities, and
in some cases completely alter the species composition of riparian zones (Belsky et al, 1999; Boggs
and Weaver, 1992; Green et al, 1995). Lacking successful willow recruitment, riparian systems can
develop unbalanced age class distributions eventually leading to the die off of willow stands
(Kauffman, 1987). Moderate spring and fall forage utilization (36%-55%) has shown to have little
impact on SALA3 and SAEX survivorship and the tree’s ability to reach full growth potential, while
heavy utilization (56%-75%) and summer long use can retard both growth and seedling densities
(Shaw, 1992). The single finding common to all studies of livestock impacts on riparian areas is that
no two situations are similar (Kauffman and Krueger, 1984; Kovalchik and Elmore, 1992). This
known variability serves to emphasize the need for continued study of livestock impacts on the
Lower Owens River. Successful stand establishment on the Owens River is thought to require
browsing intensities where less than 25% of juvenile leaders are browsed annually (Platts, 2012).
Browsing of willow leaders were estimated both in May and in September of 2012 to gain a better
understanding browsing intensity and what impacts were caused by livestock and elk, or elk alone
on willow sites on the Lower Owens River.

4-33 Land Management



LORP Annual Report 2012

Fall (n=803)

17% Spring (n=582)

8%

75%

B 0% browsed leaders HE<25% browsed leaders >25% browsed leaders

Land Management Figure 1. Comparison between spring sampling and fall sampling of percent
browsed tree willow leaders

(SAGO, SALA3, SALAG) leaders on trees <6’ tall for all sites accessible to livestock and elk
(non-exclosure sites)
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Critical leader use (>25% of browsed leaders) for trees less than 6 feet in height occurred on 17% of
the 582 juvenile trees sampled during the spring estimates which captured the December-May
grazing period. Fall estimates, which examines all browsing occurring between May and September
showed a 14% decrease in critical leader browsing, down to 3% in the >25% browsed leader class
as well as a 4% decrease in the <25% browsed leader class (Land Management Figure 1). The
main assumption drawn from Figure 1 is that with the removal of livestock in May, leader browsing
intensity decreases. Winter precipitation was well below average on the valley floor in 2012. One
result was a poor spring ‘green up’ of ephemeral forbs and grasses on the east side of the Lower
Owens River which lead to increased use along the riparian corridor on several leases. Elk may
have browsed juvenile tree willows in the spring; however, on the sites where heavy tree willow
browsing occurred, the only evidence of large ungulates at the time were livestock. When results
from livestock utilization transects adjacent to belt transects are compared to browsing rates there
appears to be a relationship between increased tree willow browsing concomitant with increased
livestock utilization of nearby herbaceous vegetation (Land Management Figure 2).
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Land Management Figure 2. Spring 2012 Percent Leader Use (y-axis)

Non-exclosure tree willow sites on trees less than 6’ in height from transects with counts greater than
10 tree willows combined with end of season utilization rates taken from nearest transect or pasture
mean in spring 2012.

Four out of the six sites where nearby utilization transects were greater than 40% at the end of the
grazing season, leader use occurred on more than half of the juvenile trees. On one site, ISL_4B,
88% of the juvenile trees were browsed to the >25% leader class, the adjacent utilization transect
was 71% (Land Management Figure 2). This increase in willow browsing coupled with increased
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grazing utilization is a common in grazed riparian systems (Clary and Webster 1989; Mosely, et. al
1998; Green and Kauffman, 1995; Shaw, 1992; Kovalchik and Elmore, 1992).

There are two outliers to the pattern in Land Management Figure 2; belt transect TWN_4A and
ISL_5B were in pastures that received heavy utilization but experienced minimal use on juvenile
trees. TWN_4A is located on a small sand bar separated from the main bank by a side channel of
about 3 inches in depth. All of the trees at this site are growing among cattails in very wet soils with
ponding. Similarly, ISL_5B juvenile trees are growing in a marshy cutoff oxbow amongst dense
rushes and sedges. Ultilization 130m north of ISL_5B was 71%, while juvenile tree browsing was
less than 13%. ISL_4B, the most severely browsed site on the LORP this year experienced an
identical utilization level (71%). The principle difference between the two sites is that the juvenile
trees in ISL_4B are located on a grassy site exposed to livestock and in less saturated soils. Use at
the herbaceous dominant belt transect ISL_4B was likely even higher than the adjacent utilization
transect. Beardless wildrye, the only cool season perennial grass on the floodplain and various
sedges and rushes tend to be located along the lowest portions of the floodplain where the water
table is the shallowest and salt deposits are minimal, this results in early spring green up along the
streambanks and drawing livestock to concentrate in these areas first, particularly if there are no
annuals in the uplands.

The final component of the streamside monitoring effort was to look at the browsing of leaders on
trees greater than 6 feet in height to gain a better understanding of the alteration of tree understory
structure (highlining) of mature riparian trees. Heavy browsing of established, mature trees can alter
tree willow volume and structure in riparian areas and decrease the abundance of nesting passerine
birds (Taylor, 1986). Least Bell’'s Vireo, a federally threatened species sighted in the Owens Valley,
requires a dense willow understory for nesting, as nests typically are located between 1.5 to 4.5 feet
above ground (Franzreb, 1989). Similar willow structure requirements are needed for the
Southwestern Willow Flycatcher (U.S. Fish and Wildlife Service, 2002), another federally listed
species which nests in the Owens Valley. Results in 2012 for the browsing of mature trees showed
an inverse pattern compared to browsing on juvenile trees for the same year. Increased leader
browsing occurred during the summer months while there was minimal use during the spring
estimates (Land Management Figure 3).

Spring 2012 (n=154)
Fall 2012 (n=161)
1%
7%

76%

B 0% leader use BE<25% leader use >25% leader use

Land Management Figure 3. Comparison between fall and spring 2012 percent leader use by class (0%
leader use, <25% leader use, and >25% leader use) for tree willows greater than 6 feet in height across
all belt transects.
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Overall, increased leader use was nonexistent along most of the river in the summer. For this
reason results were not presented at the transect level, rather they were summarized in this section.
The only real highlining which occurred on the entire river were on the three belt transects on the
Lone Pine Lease and one transect on the Islands lease (Land Management Figure 4). This use
corresponds with observations by LADWP Watershed staff, LADWP ranch lessees, Tom Noland and
Gabe Fogarty who run the Lone Pine Lease, and Bill Platts of Ecosystem Sciences. Tule Elk are
present throughout LORP project area however elk further up river seem to have a less obvious
impact on the river.
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Land Management Figure 4. Distribution of browsed leaders on sites with greater than 5 trees/transect
which experienced browsing in the fall of 2012, n=number of trees sampled

Discussion

The adjustment this year to select additional sites containing willow populations where establishment
has occurred in the last several years created an opportunity to document substantial numbers of
juvenile tree willows, browsing during different seasons, and age class distributions. Browsing of
juvenile tree willows by livestock and probably less so by elk, is occurring primarily during the winter
and spring. Spring browsing in most instances was low, however there is strong evidence pointing
to a correlation between increased grazing intensity of perennial grasses in the floodplain and
increased browsing of nearby juvenile willows. There were several sites which were heavily
browsed by livestock, in tandem with heavy grazing in the same areas.

Elk are browsing mature trees and less so juveniles in the summer. These impacts on the river are
concentrated on the Lone Pine and Islands Lease. In these two areas, elk herds remain on the
floodplain throughout the year, and in particular the summer; herds to the north will move back and
forth from the river to saline meadows and irrigated pastures west of the river during the summer.

Additional observations during the fall sampling period were the effects of the elevated base flows
from this summer (Land Management Figure 5). Several transects were inundated and juvenile
trees were flooded and visibly stressed (TWN_4a, THIB_2A) when examined in September. The
increased river leve