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 1-1 Executive Summary 

EXECUTIVE SUMMARY 
 
The 2011 Lower Owens River Project Annual Report contains the results of the fourth year 
monitoring of the Lower Owens River Project (LORP).  Monitoring included hydrologic monitoring, 
seasonal habitat flow including flood extent, fish creel census, rapid assessment survey, avian 
census in the Blackrock Waterfowl Management Area (BWMA), land (range) management, saltcedar 
and weed control and conditions.  
 
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 2010-11 water year, which covers October 2010 to September 2011, 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 2011 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 205 cfs 
flow to move down the Lower Owens River was 15 days 6 hours from the LORP Intake to the 
Pumpback Station.  Flooding was estimated to cover approximately 1,836 acres within the Lower 
Owens River.  There was an increase of 543 acres inundated above base flow conditions that 
provided areas for recruitment of woody riparian species.  During the seasonal habitat flow about 
77% of floodplains and 29% of low terraces in the Lower Owens River were inundated.  Seasonal 
Habitat Flow flooded extent this year was similar to the 200+ cfs flow in 2010.  
 
The 2011 LORP land management monitoring efforts continued with monitoring utilization across all 
leases, rare plant monitoring, and streamside monitoring for woody recruitment.  It was an off-year 
for the range trend monitoring evaluation.  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 and upland areas.  
Use on Blackrock’s White Meadow Riparian Field was estimated at 57%, exceeding the 40% 
riparian utilization standard.  This is the same pasture which was recommended through the 
adaptive management process to receive heavy use the year before in an attempt to trample 
fivehorn smotherweed.  Both the streamside monitoring and rapid assessment survey (RAS) results 
showed no impacts from excessive grazing in the White Meadow Riparian Field in 2011.  Thibaut 
Field in the Thibaut Lease was 2% above the upland standard (67%); however, use was extreme on 
the western side of the field.  The lessee and Los Angeles Department of Water and Power 
(LADWP) will be taking steps to improve livestock distribution in this field during the 2011-12 grazing 
season.  The Delta Lease which previously exceeded riparian standards in the Delta Riparian 
Pasture was below 40%, as well as the Lone Pine Lease’s riparian pasture.  
 
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 2011.  The Thibaut Lease rated 
68% in 2010 and 82% in 2011.  The lessee and LADWP are in the process of improving this score.  
All irrigated pastures in the LORP will be evaluated again in 2012.  
 
Range trend monitoring was not scheduled for 2011; however, three additional range trend transects 
were established and read inside the grazing exclosures built in 2009, on the Blackrock and Islands 
lease.  In 2012, the range trend monitoring schedule will be altered to incorporate reading 
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approximately one-third of the LORP transects each year.  This change will allow monitoring to 
occur across the landscape annually.  Annual monitoring will ensure the documentation of 
environmental or management vagaries such as the above average winter precipitation this year, 
which unfortunately was not captured because the current schedule had 2011 as an off-year.  
 
The 2011 monitoring was the third 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 
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.     
 
Based on the 2011 streamside monitoring effort, woody recruitment is beginning to occur throughout 
the Lower Owens River.  New narrowleaf willow and Goodding’s willow seedlings were documented 
at seven locations in 2011.  Most of the willow recruits are not occurring directly at the 40 cfs base 
flow water’s edge; rather, they are sprouting within 1-2 meters of this wetted edge on banks, point 
bars, or other floodplain areas.  The seedlings of both species largely occurred where there was a 
seed source readily available in the immediate vicinity.  However, there was also evidence of 
seedlings resulting from the 2011 seasonal habitat flow.   
 
Grazing prescriptions and other land management actions are proving beneficial as evidenced by 
bank stability, high vigor of grasses on the floodplain, and desirable riparian species increasing in 
cover along the banks.  Wildlife use was noted at many of the streamside monitoring sites, 
particularly by deer, elk, raccoons, riparian birds, and Owens Valley voles.  Elk browsing and antler 
rubs on mature willows were especially prominent in the fall 2011 streamside monitoring surveys.   
 
The 2011 Rapid Assessment Survey (RAS) of the LORP was conducted by Inyo County and 
LADWP staff between August 1 and August 12, 2011.  Findings indicate woody recruitment is 
occurring on the LORP.  Compared to 2010, four times as many woody recruitment sites were found 
along the river.  This may be partly attributable to the timing of the Seasonal Habitat Flow relative to 
the RAS survey, and the recording of Salix exigua root sprouts as woody recruitment.  New woody 
recruitment is persisting.  At 74% of the sites, supporting new recruitment in 2010, woody 
recruitment persisted without any apparent attrition.  Decreases were evident at 6 sites (8%), and 
previous woody recruitment was absent at 13 sites (17%).  New recreational access points have 
been created by the public, but few impacts have been associated with these areas.  New roads 
were found primarily in areas where recent prescribed fires had taken place. 
 
Surveys conducted in 2011, of the Winterton Unit in the BWMA, indicate that the unit is being used 
by habitat indicator species.  Mean indicator species diversity, richness, and abundance have shown 
statistically significant increases as compared to census data for the unit when in inactive status.  
The vegetation treatment applied before flooding (prescribed burn) was effective at creating 
conditions more appropriate for indicator species, once flooding commenced.   
 
The purpose of the creel survey is to track the development and health of the warm-water fishery in 
the Lower Owens River Project (LORP).  Twenty-three volunteer anglers fished five separate fishing 
areas for a total of 161 hours and caught 214 fish with an overall catch per unit effort of 1.3 fish per 
hour.  Fish caught ranged from young of the year to adults for all warm-water species and were in 
good condition.  The 2011 creel survey results demonstrate that the LOPR contains a healthy, 
self-sustaining warm-water fishery.           
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LORP area weed management efforts during 2011 continue the augmented efforts introduced in 
2010.  Surveys assessed 15,483 acres during 2011.  Inyo/Mono Counties’ Agricultural 
Commissioner’s Office (AgComm) staff conducted three large surveys within the LORP project 
boundaries between October 2010 and October 2011.  These surveys discovered one new large 
Lepidium latifolium site, and confirmed the eradication of another site.  Field staff was still able to 
treat each known site twice during the 2011 growing season.   
 
In 2010-2011, saltcedar crews worked in the water-spreading basins that border the west side of the 
Lower Owens River and in the LORP river-riparian area along the river.  Crews cut and treated 
461 acres in the spreading basins and revisited 89 miles of river bank and floodplain.  Surveying the 
river to locate and remove saltcedar is an annual and ongoing activity.  In 2011, a saltcedar work 
plan was developed to more precisely describe the work to be conducted in 2011-2012.  Plans 
include reducing the amount of slash that have accumulated after years of cutting and clearing the 
Lower Owens River corridor annually of all saltcedar plants to prevent its spread. 
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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 2011.  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; 6.0 Avian Surveys; 
and 7.0 LORP Fishing Creel Survey.   
 
Section 8.0, Weed Control was authored by the Inyo County Agricultural Commission.  ICWD 
completed the 5.0 Rapid Assessment Survey Summary. 
 
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 2011.   
 
1.2 2011 Monitoring 
 
2011 was the third year of monitoring for the LORP.  The monitoring that was conducted included: 

 
 Seasonal Habitat Flow Flooded Extent and Water Quality (June 2011) 

 
 Assessment of River Flow Gains and Losses (September 2011) 

 
 Rapid Assessment Survey (August 2011) 

 
 Hydrologic Monitoring (throughout 2011) 

 
 Land Management (throughout 2011) 

 
 Weed Monitoring and Treatment (growing Season 2011) 

 
 Streamside Monitoring for Woody Species Regeneration and  

other Riparian (September 2011) 
 

 Creel Survey (May 2011) 
 

 Avian Surveys 
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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 2011, 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 2010 through September 2011, for the 4 in-river stations (see Hydrological 
Appendix 1).   
 
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/ladwp/cms/ladwp009121.jsp>. 
 
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/ladwp/cms/ladwp009817.jsp>. 
 
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/ladwp/aqueduct/showAqueductMap.ladwp?contentId=LADWP_AQUERTD_SCID> 
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 the 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 are seasonal changes, such as spring/summer vegetation growth, 
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which 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 meter 
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.  The bubbler system could 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 low 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. 
 
During the 2011 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 cooler temperatures leading up to the seasonal habitat release period, 
thus resulting in less vegetation growth in the main LORP channel and a corresponding lowered 
stage height at the LORP Intake.  
 
To date, calibrating the bubbler for seasonal habitat flows has proven difficult and likely will not 
ever give accurate results.  More data points can be collected to allow for a better flow curve to 
be established, but with the low slope of the upper reaches of the river causing extremely low 
velocities using stage height only to measure flow 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. 
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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 flow is a calculated flow resulting from adding the Pumpback Station’s 
electronic discharge flow meter, 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): 
 

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

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

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

 
The scheduled base and pulse flows for the 2010-11 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 occurred 8 days late and the March-April Delta pulse flow, which was 
canceled.  In the weeks leading up to the planned March-April Delta pulse flow, unintended 
flows exceeding the water volume of the planned release went over the weir at the Pumpback 
Station and met the Delta’s ecological needs. 
 
The final October 2010 to September 2011 average flow to Delta was 10.7 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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Langemann Release to Delta
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Hydrologic Monitoring Figure 1.  Langemann Release to Delta 

 

Release to Delta (Langemann + Weir)
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Hydrologic Monitoring Figure 2.  Langemann and Weir 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 2010 to September 2011, did any of 
the gages indicate below a 1.5 foot stage height. 
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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 table below).  
 
 
 
 
 



LORP Annual Report 2011 

 

 2-6 Hydrologic Monitoring 

Hydrologic Monitoring Table 1.  LORP Flows – Water Year 2010-11 
 

Station Name 
Average Flow 

(cfs) 
Maximum 
Flow (cfs) 

Minimum 
Flow (cfs) 

Below River Intake 52.3 192.0 40.0 
Blackrock Return Ditch 2.3 10.0 1.0 
Goose Lake Return 1.3 2.9 0.9 
Billy Lake Return 1.3 1.7 0.8 
Mazourka Canyon Road 55.4 120.0 40.0 
Locust Ditch Return 0.0 0.7 0.0 
Georges Ditch Return 1.3 11.1 0.0 
Reinhackle Springs 57.0 111.0 44.0 
Alabama Gates Return 0.0 7.1 0.0 
At Pumpback Station 53.1 91.0 38.0 
Pumpback Station 42.3 48.0 15.0 
Langemann Gate to Delta 6.3 30.0 0.0 

Weir to Delta* 4.5 41.0 0.0 

*Without the seasonal flow included, the average flow at the Weir to Delta was 4.1 cfs. 
 
Thibaut Pond 
 
Thibaut Pond is contained completely within the Thibaut Unit of the Waterfowl Area.  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>.  Anytime the Thibaut Unit is showing wetted 
acreage above zero; Thibaut Pond is at 28 acres and is full.   
 
An adaptive management recommendation was implemented on April 1, 2011, and flow to Thibaut 
Pond was turned off to dry out the pond and no further water was released through the end of 
September 2011. 
 
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 
evapo-transpiration (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 

Season Read Date 
Wetted 

Acreage Inflow  
ET 

Season Read Date 
Wetted 

Acreage* Inflow 
   5/4/2010 40 

Spring 
  

  
 

Spring 
6/2/2010 13 

0.9 

     7/7/2010 0 
Summer 

    
  

 
Summer

8/17/2010 20 
1.5 

   9/16/2010 40 
Fall 

  
  

 
Fall 

10/19/2010 64 
2 

     1/11/2011 37 
Winter 

  
0.4 

 
Winter 

    
0.5 

5/10/2011 84***       
Spring 

5/31/2011 142 
4.6 

      
7/6/2011 137***       

Summer 
8/16/2011 178 

5.3 
      

9/14/2011 189***       
Fall 

    
5.5 

      
           

  Drew Unit    Waggoner Unit   
 ET 

Season Read Date 
Wetted 

Acreage Inflow  
ET 

Season Read Date 
Wetted 

Acreage 
Net 

Inflow 
5/3/2010 276**  5/3/2010 229** 

Spring 
6/2/2010 289 

6.1 
 

Spring 
6/1/2010 321 

6.6 

7/7/2010 307**  7/7/2010 352** 
Summer 

8/17/2010 313 
6.8 

 
Summer

8/16/2010 304 
8.1 

9/15/2010 328**  9/15/2010 312** 
Fall 

10/18/2010 331 
6.6 

 
Fall 

10/18/2010 390 
7.2 

1/11/2011 333**  1/10/2011 391** 
Winter 

4/12/2011 288 
2.1 

 
Winter 

4/12/2011 221 
1.6 

5/10/2011 288***  5/12/2011 74 
Spring 

5/31/2011 292 
6.3 

 
Spring 

    
0 

7/6/2011 280***       Summer 
8/16/2011 280 

6.2 
      

9/14/2011 276***       
Fall 

    
5.2 

          
           * This acreage does not include the 28 acres of the Thibaut Pond area. 

  ** These measurements count towards the 2010-2011 runoff year acreage goal. 
*** These measurements count towards the 2011-2012 runoff year acreage goal. 
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2.4.1 Waterfowl Results for Runoff Year 2010-11 (April 2010 to March 2011) 
 
The BWMA acreage goal for Runoff Year 2010-11 was 475 acres.   
 
Taking into account water use, maximum capacities, and wildlife concerns LADWP chose to 
maximize the Drew Unit wetted acreage because it uses relatively less water than the 
Waggoner Unit and because it has displayed more diverse and robust wildlife.  From 
observations during the 2009-10 runoff year, the best guess for the maximum capacity for the 
Drew Unit was between 290 and 300 acres before water levels reach the point where water 
starts spilling back into the Blackrock Return Ditch.  Due to this, the flows to the Drew Unit will 
be set with a goal of 275 wetted acres.  The remaining 200 acres will be achieved through the 
Waggoner Unit and flows there were set with that goal in mind. 
 
The preliminary waterfowl operation protocol calls for the previous ET-season flow vs. acreage 
ratios to be used in order to set new flows.  However, the 2009 spring data is skewed to a very 
high inflow ratio due to the ‘wetting up’ period both Drew and Waggoner Units went through 
from mid-April through mid-August last year.  As such, because the seasonal ET rates of spring 
and fall are usually similar, the ratios from the fall of 2009 were used instead of the artificially 
high ratios from the spring of 2009. 
 
Beginning April 20, the new flows were set and based on the fall 2009 ratios, resulting in a 
6.6 cfs inflow to the Drew Unit and a 7.2 cfs net inflow to the Waggoner Unit.  When the wetted 
perimeter was measured with GPS in the middle of the spring season, the wetted area was 
276 acres for Drew and 229 acres for Waggoner.  At the end of spring the wetted area was 
289 acres for Drew and 321 acres for Waggoner. 
 
For the 2009 summer flows, the Drew and Waggoner Units were also still ‘wetting up’ for much 
of the summer, but not as drastically as during the spring.  In order to set the flows for summer 
2010, the average acreage for middle and end of summer reads were used to set the ratios 
(instead of using the middle only).  Using the average of the two reads resulted in a 6.8 cfs net 
flow to Drew and an 8.1 cfs flow to Wagoner which were set on June 1.  When the acreage was 
GPS’d on July 7, Drew came in at 307 acres while Waggoner came in at 352 acres (for a total of 
659 acres).  For the end of summer reads GPS’d on August 17, Drew came in at 313 acres 
while Waggoner came in at 304 acres (for a total of 617).  Clearly the flow ratios set for the 
summer were too high, but the methods to calculate the flow ratios will automatically adjust to 
compensate for the summer of 2011, inflows.  
 
Beginning August 16 the new flows were set and based on the fall of 2009, ratios, resulting in a 
6.6 cfs inflow to the Drew Unit and a 7.2 cfs net inflow to the Waggoner Unit.  When the wetted 
perimeter was measured with GPS on September 15, in the middle of the fall season, the 
wetted area was 328 acres for Drew and 312 acres for Waggoner.  At the end of the fall season 
(mid-October), the wetted area was 331 acres and 390 acres respectively. 
 
Beginning October 16, winter flows were set based on the winter 2009-10 ratios, resulting in a 
2.1 cfs inflow to the Drew Unit and a 1.6 cfs net inflow to Waggoner Unit.  When the wetted 
perimeter was measured with GPS in the middle of the winter season, the wetted area was 
333 acres for Drew and 391 acres for Waggoner. 
 
The average waterfowl wetted acreage for the 2010-11 was 669 acres, which was well above 
the goal of 475 acres.  The high acreage numbers are likely the result of low wetted acreages 
from the 2009-10 year due to the ‘wetting up’ period for the Drew and Waggoner Unit areas.  



LORP Annual Report 2011 

 

 2-9 Hydrologic Monitoring 

For Drew, which will be used again during 2010-11, the wetted acreage is likely to be closer to 
next year’s goal since the ratios of water used to wetted acreage attained for the 2010-11 year 
are low and will be averaged in to the ratios used to determine waterfowl inflows for the 2011-12 
runoff year. 
 
2.4.2 Waterfowl Results for Runoff Year 2011-12 (April 2011 to September 2011) 
 
The runoff forecast for runoff year 2011-12 is well over 100%, so the waterfowl acreage goal for 
this year is 500 acres.  The Waggoner Unit and Thibaut Pond areas were shut off to burn the 
excessive vegetation growth.  The Winterton Unit was turned on to replace the waterfowl 
acreage lost by turning off Waggoner.  The goals for the year were split at 300 acres for Drew 
and 200 acres for Winterton. 
 
On April 1, 2011, the Winterton Unit inflow was turned on to 4.6 cfs in order to ‘pre-wet’ the area 
for use beginning on April 16.  Also on this date, Thibaut Pond was turned off.  On April 16, 
inflows to Waggoner were shut off.  When the wetted perimeter was measured with GPS in the 
middle of the spring season, the wetted area was 288 acres for Drew and 84 acres for 
Winterton, resulting in a spring total wetted area of 372 acres.  Winterton’s low wetted acreage 
was likely due to the ‘wetting period’ of the newly re-wetted waterfowl area. 
 
On June 1 the inflow to Winterton was increased to 5.3 cfs and the inflow to Drew was 
decreased to 6.2 cfs.  When the wetted perimeter was measured with GPS in the middle of the 
summer season, 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 season flows were set to a net flow of 5.2 cfs for Drew and a flow of 
5.5 cfs to Winterton.  This resulted in 276 acres wetted for Drew and 189 acres for Winterton 
when the GPS measurements were taken on September 14 (the mid-fall reading).  Like the 
summer and spring flows, the flows for fall were set low as the total wetted acreage during the 
fall period came in at 465 acres.  This was due to the new flows being set based on the previous 
year’s ratio, which was clearly too high. 
 
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 2010 to September 2011.  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).  Evaporation-transpiration (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.   
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Hydrologic Monitoring Table 3.  Average Monthly River Flow Losses/Gains 

From the Intake to the Pumpback Station during 2010 and 2011.  
 

 Month Flow (cfs) Acre-Feet-Per-Day 
OCT -1 -1 
NOV +1 +3 

20
10

 

DEC +12 +23 
JAN +19 +37 
FEB +11 +21 
MAR +12 +23 
APR +6 +12 
MAY -2 -4 
JUN -42* -84* 
JUL -26* -51* 
AUG -31 -61 

20
11

 

SEP -24 -47 

  AVG MONTH -5 cfs -11 Acre-Feet 

 * Data influenced by the 2011 seasonal habitat flow 
 
The summer flow losses for June and July 2011 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 from the Intake and augmentation spillgates.  Inflows from the Intake were 
37,849 acre-feet, inflows from augmentation spillgates were 4,519 acre-feet, and outflows from the 
Pumpback Station were 38,418 acre-feet.  This yields a loss of 3,950 acre-feet for the year, a daily 
average of approximately 5.5 cfs between the Intake and the Pumpback Station.  Water loss during 
the 2010-11 water year (October 2010 to September 2011) represents about 9% of the total 
released flow from the Intake and augmentation spillgates into the river channel. 
 
For the year, the river lost an average of 5.5 cfs compared to an average loss of 7.6 cfs last year, 
12 cfs for two years ago, and 18 cfs for the first year and a half of operations.  Also, the amount of 
water lost as a percentage of released flows (Intake and augmentations) dropped from 26% for the 
first year and a half to 20% for two years ago to 13% for last year and down to 9% for the current 
year.  The lower losses could be the result of less water being lost to the shallow groundwater table 
as the shallow aquifer fills.  Another contribution could be the lower than normal precipitation of the 
previous years compared to the most recent year.  It is still unclear whether the lower loss trend will 
continue, stabilize, or fluctuate based on precipitation. 
 
2.5.2 Flow Loss or Gain by River Reach during the Winter Period 
 
From December 2010 to March 2011, an average flow of 42 cfs was released into the Lower 
Owens River from the Intake.  An additional 5 cfs was provided from augmentation ditches, for a 
total accumulated release of 48 cfs.  The average flow that reached the Pumpback Station was 
61 cfs, an increase of 13 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 4 cfs, while 
the reach from Mazourka Canyon Road to the Reinhackle gaging station gained 3 cfs and 
Reinhackle to the Pumpback Station gained 6 cfs (see table below).  A water “gaining” reach, 
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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.   
 
Hydrologic Monitoring Table 4.  Winter Flow Losses/Gains, December 2010 to March 2011 
 

Recording Station Average Flow (cfs) Gain or Loss (cfs) Accumulative (cfs) 
Intake* 42 N/A N/A 

Mazourka** 52 +4 +4 
Reinhackle 55 +3 +7 
Pumpback 61 +6 +13 

Note: All numbers are rounded to the nearest whole value  
* The following augmentation stations are added   
     3 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   
     0 cfs added at the Georges Ditch Return   

 
2.5.3 Flow Loss or Gain by River Reach during the Summer Period 
 
During the summer period of June 2011 to September 2011, all river reaches lost water.  The 
effects of ET are evident from the high total flow loss (-31 cfs) between the Intake to the Pumpback 
Station.  Summer flow losses were 44 cfs higher than conditions during the winter season.  The 
largest flow losses occurred at the Reinhackle to Pumpback Station reach (-15 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* 72 N/A N/A 

Mazourka** 65 -11 -11 
Reinhackle 64 -4 -15 
Pumpback 48 -15 -31 

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   
     3 cfs added at the Georges Ditch Return   
     0 cfs added at the Alabama Gates Return   
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2.6 Hydrologic Monitoring Appendices 
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2.0    Appendix 

 
Appendix 1. Hydrologic Monitoring Graphs 

LORP at Below Intake Flow (Oct 10 to Sep 11)
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LORP at Mazourka Canyon Road Flow (Oct 10 to Sep 11)
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LORP at Reinhackle Springs Flow (Oct 10 to Sep 11)
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LORP at Pumpback Station Flow (Oct 10 to Sep 11)
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Appendix 2. River Flow Tables 
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10/1/2010 49.0 3.0 1.1 1.2 62.0 0.0 0.0 55.0 0.0 49.0 44.0 5.0 0.0 53.8 

10/2/2010 49.0 3.0 1.1 1.2 60.0 0.0 0.0 55.0 0.0 50.0 46.0 4.0 0.0 53.5 

10/3/2010 50.0 3.0 1.1 1.2 59.0 0.0 0.0 55.0 0.0 49.0 45.0 4.0 0.0 53.3 

10/4/2010 49.0 3.0 1.1 1.1 59.0 0.0 0.0 56.0 0.0 49.0 45.0 4.0 0.0 53.3 

10/5/2010 49.0 3.0 1.2 1.3 59.0 0.0 0.0 59.0 0.0 49.0 45.0 4.0 0.0 54.0 

10/6/2010 50.0 3.0 1.2 1.4 60.0 0.0 0.0 58.0 0.0 48.0 44.0 4.0 0.0 54.0 

10/7/2010 50.0 3.0 1.2 1.4 62.0 0.0 0.0 58.0 0.0 50.0 46.0 4.0 0.0 55.0 

10/8/2010 49.0 3.0 1.2 1.3 61.0 0.0 0.0 59.0 0.0 51.0 47.0 4.0 0.0 55.0 

10/9/2010 50.0 3.0 1.3 1.4 61.0 0.0 0.0 58.0 0.0 51.0 47.0 4.0 0.0 55.0 

10/10/2010 49.0 3.0 1.3 1.5 61.0 0.0 0.0 59.0 0.0 51.0 47.0 4.0 0.0 55.0 

10/11/2010 49.0 3.0 1.4 1.4 60.0 0.0 0.0 60.0 0.0 51.0 47.0 4.0 0.0 55.0 

10/12/2010 44.0 2.0 1.4 1.3 60.0 0.0 0.0 59.0 0.0 47.0 42.0 4.0 1.0 52.5 

10/13/2010 43.0 3.0 1.4 1.2 60.0 0.0 0.0 59.0 0.0 51.0 47.0 4.0 0.0 53.3 

10/14/2010 43.0 3.0 1.4 1.2 59.0 0.0 0.0 57.0 0.0 50.0 46.0 4.0 0.0 52.3 

10/15/2010 42.0 3.0 1.5 1.1 58.0 0.0 0.0 58.0 0.0 50.0 46.0 4.0 0.0 52.0 

10/16/2010 42.0 2.0 1.5 1.1 56.0 0.0 0.0 58.0 0.0 50.0 46.0 4.0 0.0 51.5 

10/17/2010 42.0 3.0 1.5 1.2 55.0 0.0 0.0 58.0 0.0 50.0 46.0 4.0 0.0 51.3 

10/18/2010 43.0 3.0 1.6 1.2 54.0 0.0 0.0 57.0 0.0 50.0 46.0 4.0 0.0 51.0 

10/19/2010 42.0 3.0 1.6 1.2 52.0 0.0 0.0 57.0 0.0 50.0 46.0 4.0 0.0 50.3 

10/20/2010 42.0 3.0 1.7 1.1 52.0 0.0 0.0 56.0 0.0 51.0 47.0 4.0 0.0 50.3 

10/21/2010 42.0 3.0 1.7 1.1 52.0 0.0 0.0 50.0 0.0 51.0 47.0 4.0 0.0 48.8 

10/22/2010 42.0 3.0 1.7 1.0 51.0 0.0 0.0 50.0 0.0 51.0 47.0 4.0 0.0 48.5 

10/23/2010 42.0 4.0 1.7 1.0 51.0 0.0 0.0 50.0 0.0 51.0 47.0 4.0 0.0 48.5 

10/24/2010 42.0 3.0 1.7 1.0 51.0 0.0 0.0 51.0 0.0 51.0 47.0 4.0 0.0 48.8 

10/25/2010 44.0 3.0 1.6 1.0 50.0 0.0 0.0 49.0 0.0 51.0 47.0 4.0 0.0 48.5 

10/26/2010 43.0 2.0 1.6 1.0 50.0 0.0 0.0 48.0 0.0 51.0 47.0 4.0 0.0 48.0 

10/27/2010 44.0 2.0 1.6 1.0 50.0 0.0 0.0 48.0 0.0 51.0 47.0 4.0 0.0 48.3 

10/28/2010 45.0 3.0 1.5 0.9 50.0 0.0 0.0 48.0 0.0 50.0 46.0 4.0 0.0 48.3 

10/29/2010 43.0 2.0 1.5 1.0 50.0 0.0 0.0 47.0 0.0 49.0 45.0 4.0 0.0 47.3 

10/30/2010 42.0 2.0 1.4 1.1 51.0 0.0 0.0 48.0 0.0 48.0 44.0 4.0 0.0 47.3 

10/31/2010 43.0 2.0 1.6 1.3 51.0 0.0 0.0 48.0 0.0 47.0 43.0 4.0 0.0 47.3 

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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11/1/2010 42.0 2.0 1.3 0.9 50.0 0.0 0.0 49.0 0.0 48.0 44.0 4.0 0.0 47.3 

11/2/2010 43.0 1.0 1.3 1.0 53.0 0.0 0.0 49.0 0.0 47.0 43.0 4.0 0.0 48.0 

11/3/2010 45.0 2.0 1.3 1.0 52.0 0.0 0.0 49.0 0.0 48.0 44.0 4.0 0.0 48.5 

11/4/2010 43.0 1.0 1.2 1.0 52.0 0.0 0.0 49.0 0.0 48.0 44.0 4.0 0.0 48.0 

11/5/2010 42.0 2.0 1.2 1.1 52.0 0.0 0.0 48.0 0.0 49.0 45.0 4.0 0.0 47.8 

11/6/2010 42.0 2.0 1.2 1.1 50.0 0.0 0.0 50.0 0.0 49.0 45.0 4.0 0.0 47.8 

11/7/2010 44.0 2.0 1.2 1.1 49.0 0.0 0.0 49.0 0.0 49.0 45.0 4.0 0.0 47.8 

11/8/2010 44.0 2.0 1.2 1.2 51.0 0.0 0.0 47.0 0.0 49.0 45.0 4.0 0.0 47.8 

11/9/2010 46.0 2.0 1.2 1.3 53.0 0.0 0.1 47.0 0.0 48.0 44.0 4.0 0.0 48.5 

11/10/2010 44.0 2.0 1.2 1.3 54.0 0.0 0.0 44.0 0.0 49.0 45.0 4.0 0.0 47.8 

11/11/2010 46.0 2.0 1.2 1.3 54.0 0.0 0.0 44.0 0.0 49.0 45.0 4.0 0.0 48.3 

11/12/2010 45.0 1.0 1.2 1.3 55.0 0.0 0.0 45.0 0.0 48.0 44.0 4.0 0.0 48.3 

11/13/2010 44.0 2.0 1.2 1.3 55.0 0.0 0.0 46.0 0.0 48.0 44.0 4.0 0.0 48.3 

11/14/2010 43.0 1.0 1.1 1.3 55.0 0.0 0.0 47.0 0.0 48.0 44.0 4.0 0.0 48.3 

11/15/2010 43.0 1.0 1.1 1.3 56.0 0.0 0.0 48.0 0.0 48.0 44.0 4.0 0.0 48.8 

11/16/2010 44.0 2.0 1.1 1.3 56.0 0.0 0.0 47.0 0.0 48.0 44.0 4.0 0.0 48.8 

11/17/2010 44.0 2.0 1.1 1.3 50.0 0.0 0.0 48.0 0.0 47.0 44.0 3.0 0.0 47.3 

11/18/2010 45.0 2.0 1.1 1.3 46.0 0.0 0.0 51.0 0.0 49.0 46.0 3.0 0.0 47.8 

11/19/2010 42.0 2.0 1.1 1.3 46.0 0.0 0.0 51.0 0.0 49.0 45.0 4.0 0.0 47.0 

11/20/2010 42.0 2.0 1.1 1.3 47.0 0.0 0.0 51.0 0.0 50.0 46.0 4.0 0.0 47.5 

11/21/2010 44.0 3.0 1.1 1.3 48.0 0.0 0.0 51.0 0.0 50.0 46.0 4.0 0.0 48.3 

11/22/2010 45.0 2.0 1.0 1.3 47.0 0.0 0.0 51.0 0.0 51.0 47.0 4.0 0.0 48.5 

11/23/2010 43.0 2.0 1.0 1.3 48.0 0.0 0.0 51.0 0.0 50.0 46.0 4.0 0.0 48.0 

11/24/2010 42.0 2.0 1.0 1.3 48.0 0.0 0.3 51.0 0.0 51.0 47.0 4.0 0.0 48.0 

11/25/2010 44.0 2.0 1.0 1.3 48.0 0.0 0.1 52.0 0.0 51.0 47.0 4.0 0.0 48.8 

11/26/2010 46.0 2.0 1.1 1.3 45.0 0.0 0.1 52.0 0.0 51.0 47.0 4.0 0.0 48.5 

11/27/2010 45.0 3.0 1.1 1.3 46.0 0.0 0.1 52.0 0.0 51.0 47.0 4.0 0.0 48.5 

11/28/2010 45.0 2.0 1.1 1.3 48.0 0.0 0.1 53.0 0.0 52.0 47.0 4.0 1.0 49.5 

11/29/2010 42.0 2.0 1.1 1.3 48.0 0.0 0.1 53.0 0.0 52.0 47.0 4.0 1.0 48.8 

11/30/2010 42.0 2.0 1.2 1.1 45.0 0.0 0.0 52.0 0.0 52.0 47.0 4.0 1.0 47.8 

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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 2-17 Hydrological Monitoring Appendix 

 Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.           
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12/1/2010 42.0 2.0 1.1 1.3 45.0 0.0 0.1 49.0 0.0 52.0 47.0 3.0 2.0 47.0 

12/2/2010 41.0 2.0 1.1 1.3 46.0 0.0 0.1 52.0 0.0 53.0 47.0 3.0 3.0 48.0 

12/3/2010 41.0 2.0 1.1 1.3 47.0 0.0 0.0 52.0 0.0 54.0 46.0 3.0 5.0 48.5 

12/4/2010 42.0 2.0 1.1 1.4 46.0 0.0 0.0 51.0 0.0 55.0 46.0 3.0 6.0 48.5 

12/5/2010 41.0 2.0 1.2 1.4 45.0 0.0 0.0 51.0 0.0 55.0 46.0 3.0 6.0 48.0 

12/6/2010 41.0 2.0 1.2 1.3 45.0 0.0 0.0 53.0 0.0 55.0 46.0 3.0 6.0 48.5 

12/7/2010 41.0 2.0 1.2 1.3 43.0 0.0 0.0 52.0 0.0 56.0 44.0 3.0 9.0 48.0 

12/8/2010 41.0 2.0 1.2 1.3 45.0 0.0 0.0 50.0 0.0 57.0 46.0 3.0 8.0 48.3 

12/9/2010 42.0 2.0 1.1 1.3 48.0 0.0 0.0 48.0 0.0 57.0 47.0 3.0 7.0 48.8 

12/10/2010 41.0 2.0 1.1 1.2 48.0 0.0 0.0 47.0 0.0 57.0 47.0 3.0 7.0 48.3 

12/11/2010 41.0 2.0 1.1 1.2 48.0 0.0 0.0 47.0 0.0 57.0 47.0 3.0 7.0 48.3 

12/12/2010 41.0 2.0 1.2 1.2 48.0 0.0 0.0 49.0 0.0 56.0 46.0 3.0 7.0 48.5 

12/13/2010 41.0 2.0 1.2 1.2 48.0 0.0 0.3 48.0 0.0 57.0 47.0 3.0 7.0 48.5 

12/14/2010 41.0 2.0 1.2 1.2 47.0 0.0 0.3 50.0 0.0 57.0 47.0 3.0 7.0 48.8 

12/15/2010 42.0 2.0 1.2 1.2 46.0 0.0 0.3 50.0 0.0 57.0 47.0 3.0 7.0 48.8 

12/16/2010 42.0 2.0 1.2 1.2 45.0 0.0 0.2 49.0 0.0 55.0 46.0 3.0 6.0 47.8 

12/17/2010 42.0 2.0 1.2 1.2 47.0 0.0 0.1 47.0 0.0 56.0 46.0 3.0 7.0 48.0 

12/18/2010 42.0 2.0 1.3 1.3 49.0 0.0 0.3 52.0 0.0 57.0 46.0 3.0 8.0 50.0 

12/19/2010 51.0 3.0 1.8 1.5 57.0 0.0 2.7 70.0 0.0 60.0 45.0 3.0 12.0 59.5 

12/20/2010 43.0 4.0 2.1 1.6 69.0 0.0 3.7 80.0 0.0 62.0 39.0 19.0 4.0 63.5 

12/21/2010 41.0 7.0 2.2 1.7 84.0 0.0 1.7 78.0 0.0 56.0 26.0 30.0 0.0 64.8 

12/22/2010 42.0 9.0 2.2 1.7 101.0 0.0 1.9 85.0 0.0 59.0 30.0 29.0 0.0 71.8 

12/23/2010 42.0 10.0 2.2 1.6 95.0 0.0 2.0 88.0 0.0 58.0 28.0 30.0 0.0 70.8 

12/24/2010 42.0 9.0 2.2 1.5 78.0 0.0 0.8 90.0 0.0 62.0 32.0 30.0 0.0 68.0 

12/25/2010 41.0 9.0 2.2 1.4 73.0 0.0 0.6 96.0 0.0 60.0 40.0 14.0 6.0 67.5 

12/26/2010 41.0 8.0 2.2 1.4 69.0 0.0 0.4 98.0 0.0 84.0 47.0 3.0 34.0 73.0 

12/27/2010 41.0 9.0 2.2 1.4 66.0 0.0 0.3 82.0 0.0 80.0 47.0 3.0 30.0 67.3 

12/28/2010 41.0 6.0 2.2 1.2 63.0 0.0 0.3 74.0 0.0 73.0 47.0 3.0 23.0 62.8 

12/29/2010 41.0 5.0 2.2 1.4 62.0 0.0 0.3 71.0 0.0 69.0 45.0 3.0 21.0 60.8 

12/30/2010 42.0 5.0 2.2 1.4 60.0 0.0 0.1 64.0 0.0 78.0 47.0 3.0 28.0 61.0 

12/31/2010 40.0 5.0 2.0 1.2 55.0 0.0 0.1 60.0 0.0 84.0 47.0 3.0 34.0 59.8 

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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 2-18 Hydrological Monitoring Appendix 

 Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.           
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1/1/2011 41.0 5.0 2.1 1.3 56.0 0.0 0.0 58.0 0.0 91.0 47.0 3.0 41.0 61.5 

1/2/2011 42.0 4.0 2.1 1.3 55.0 0.0 0.0 57.0 0.0 90.0 47.0 3.0 40.0 61.0 

1/3/2011 41.0 5.0 2.1 1.2 53.0 0.0 0.1 55.0 0.0 85.0 47.0 3.0 35.0 58.5 

1/4/2011 41.0 5.0 2.1 1.1 52.0 0.0 0.2 54.0 0.0 81.0 46.0 3.0 32.0 57.0 

1/5/2011 41.0 4.0 2.0 1.2 50.0 0.0 0.1 53.0 0.0 77.0 46.0 3.0 28.0 55.3 

1/6/2011 41.0 4.0 2.0 1.3 50.0 0.0 0.2 50.0 0.0 72.0 47.0 3.0 22.0 53.3 

1/7/2011 42.0 4.0 2.0 1.3 52.0 0.0 0.2 50.0 0.0 71.0 47.0 3.0 21.0 53.8 

1/8/2011 42.0 4.0 2.0 1.2 52.0 0.0 0.2 50.0 0.0 69.0 47.0 3.0 19.0 53.3 

1/9/2011 41.0 4.0 1.9 1.2 53.0 0.0 0.2 50.0 0.0 70.0 48.0 3.0 19.0 53.5 

1/10/2011 42.0 4.0 1.9 1.2 52.0 0.0 0.2 50.0 0.0 61.0 48.0 3.0 10.0 51.3 

1/11/2011 41.0 4.0 1.8 1.2 52.0 0.0 0.1 50.0 0.0 55.0 47.0 3.0 5.0 49.5 

1/12/2011 41.0 4.0 1.8 1.1 52.0 0.0 0.2 50.0 0.0 54.0 46.0 3.0 5.0 49.3 

1/13/2011 41.0 4.0 1.8 1.1 51.0 0.0 0.3 50.0 0.0 55.0 46.0 3.0 6.0 49.3 

1/14/2011 41.0 4.0 1.7 1.1 51.0 0.0 0.3 50.0 0.0 61.0 46.0 1.0 14.0 50.8 

1/15/2011 41.0 3.0 1.7 1.2 51.0 0.0 0.2 50.0 0.0 64.0 47.0 0.0 17.0 51.5 

1/16/2011 41.0 3.0 1.7 1.2 51.0 0.0 0.2 50.0 0.0 64.0 46.0 0.0 18.0 51.5 

1/17/2011 42.0 3.0 1.6 1.2 51.0 0.0 0.2 50.0 0.0 65.0 44.0 0.0 21.0 52.0 

1/18/2011 41.0 3.0 1.5 1.2 51.0 0.0 0.1 56.0 0.0 65.0 46.0 0.0 19.0 53.3 

1/19/2011 42.0 3.0 1.5 1.4 51.0 0.0 0.1 56.0 0.0 61.0 46.0 0.0 15.0 52.5 

1/20/2011 42.0 3.0 1.3 1.4 51.0 0.0 0.1 55.0 0.0 64.0 46.0 0.0 18.0 53.0 

1/21/2011 41.0 3.0 1.3 1.4 51.0 0.0 0.1 54.0 0.0 65.0 47.0 0.0 18.0 52.8 

1/22/2011 41.0 2.0 1.3 1.4 51.0 0.0 0.1 54.0 0.0 64.0 47.0 0.0 17.0 52.5 

1/23/2011 41.0 2.0 1.3 1.5 51.0 0.0 0.1 54.0 0.0 63.0 47.0 0.0 16.0 52.3 

1/24/2011 41.0 2.0 1.3 1.5 51.0 0.0 0.1 53.0 0.0 63.0 47.0 0.0 16.0 52.0 

1/25/2011 41.0 2.0 1.3 1.5 51.0 0.0 0.0 53.0 0.0 62.0 47.0 0.0 15.0 51.8 

1/26/2011 41.0 3.0 1.3 1.6 50.0 0.0 0.0 53.0 0.0 62.0 47.0 0.0 15.0 51.5 

1/27/2011 42.0 3.0 1.3 1.6 50.0 0.0 0.2 53.0 0.0 61.0 46.0 0.0 15.0 51.5 

1/28/2011 41.0 2.0 1.3 1.6 50.0 0.0 0.2 54.0 0.0 60.0 47.0 0.0 13.0 51.3 

1/29/2011 42.0 2.0 1.3 1.7 50.0 0.0 0.3 53.0 0.0 61.0 47.0 0.0 14.0 51.5 

1/30/2011 42.0 2.0 1.2 1.7 51.0 0.0 0.2 53.0 0.0 60.0 47.0 0.0 13.0 51.5 

1/31/2011 41.0 3.0 1.4 1.5 50.0 0.0 0.2 53.0 0.0 59.0 46.0 0.0 13.0 50.8 

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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 2-19 Hydrological Monitoring Appendix 
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2/1/2011 42.0 3.0 1.2 1.6 50.0 0.0 0.0 52.0 0.0 58.0 46.0 0.0 12.0 50.5 

2/2/2011 41.0 3.0 1.1 1.6 48.0 0.0 0.0 52.0 0.0 58.0 46.0 0.0 12.0 49.8 

2/3/2011 41.0 3.0 1.1 1.6 48.0 0.0 0.1 52.0 0.0 58.0 46.0 0.0 12.0 49.8 

2/4/2011 42.0 3.0 1.0 1.6 48.0 0.0 0.1 52.0 0.0 57.0 46.0 0.0 11.0 49.8 

2/5/2011 42.0 2.0 1.0 1.6 48.0 0.0 0.0 52.0 0.0 58.0 46.0 0.0 12.0 50.0 

2/6/2011 42.0 3.0 1.1 1.6 48.0 0.0 0.1 52.0 0.0 58.0 46.0 0.0 12.0 50.0 

2/7/2011 42.0 3.0 1.0 1.6 48.0 0.0 0.1 52.0 0.0 57.0 46.0 0.0 11.0 49.8 

2/8/2011 42.0 3.0 1.0 1.6 47.0 0.0 0.0 52.0 0.0 55.0 46.0 0.0 9.0 49.0 

2/9/2011 42.0 3.0 1.0 1.6 49.0 0.0 0.0 51.0 0.0 56.0 46.0 0.0 10.0 49.5 

2/10/2011 41.0 3.0 1.1 1.7 48.0 0.0 0.8 52.0 0.0 58.0 45.0 3.0 10.0 49.8 

2/11/2011 41.0 3.0 1.2 1.7 48.0 0.0 0.2 52.0 0.0 58.0 46.0 3.0 9.0 49.8 

2/12/2011 41.0 3.0 1.2 1.7 47.0 0.0 0.2 52.0 0.0 58.0 46.0 3.0 9.0 49.5 

2/13/2011 41.0 3.0 1.2 1.6 46.0 0.0 0.1 52.0 0.0 57.0 45.0 3.0 9.0 49.0 

2/14/2011 42.0 3.0 1.2 1.6 46.0 0.0 0.1 53.0 0.0 58.0 46.0 3.0 9.0 49.8 

2/15/2011 41.0 3.0 1.2 1.5 46.0 0.0 0.1 50.0 0.0 58.0 46.0 3.0 9.0 48.8 

2/16/2011 42.0 3.0 1.0 1.4 47.0 0.0 0.1 49.0 0.0 58.0 46.0 3.0 9.0 49.0 

2/17/2011 41.0 4.0 1.1 1.4 47.0 0.0 0.1 48.0 0.0 57.0 46.0 3.0 8.0 48.3 

2/18/2011 41.0 3.0 1.1 1.4 46.0 0.0 0.1 47.0 0.0 57.0 46.0 3.0 8.0 47.8 

2/19/2011 41.0 3.0 1.1 1.4 47.0 0.0 0.2 50.0 0.0 58.0 46.0 3.0 9.0 49.0 

2/20/2011 41.0 4.0 1.1 1.4 46.0 0.0 0.1 51.0 0.0 55.0 47.0 3.0 5.0 48.3 

2/21/2011 41.0 3.0 1.1 1.4 46.0 0.0 0.2 50.0 0.0 57.0 47.0 3.0 7.0 48.5 

2/22/2011 41.0 4.0 1.1 1.4 46.0 0.0 0.2 51.0 0.0 61.0 47.0 3.0 11.0 49.8 

2/23/2011 41.0 3.0 1.1 1.4 46.0 0.0 0.2 50.0 0.0 61.0 47.0 3.0 11.0 49.5 

2/24/2011 41.0 3.0 1.1 1.4 46.0 0.0 0.2 50.0 0.0 59.0 47.0 3.0 9.0 49.0 

2/25/2011 42.0 3.0 1.1 1.4 46.0 0.0 0.3 49.0 0.0 60.0 47.0 3.0 10.0 49.3 

2/26/2011 42.0 3.0 1.1 1.4 47.0 0.0 0.2 50.0 0.0 58.0 47.0 3.0 8.0 49.3 

2/27/2011 41.0 3.0 1.1 1.4 47.0 0.0 0.3 49.0 0.0 58.0 47.0 3.0 8.0 48.8 

2/28/2011 41.0 2.0 1.0 1.4 47.0 0.0 0.4 49.0 0.0 58.0 47.0 3.0 8.0 48.8 

Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.     
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 2-20 Hydrological Monitoring Appendix 

 Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.           
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3/1/2011 42.0 2.0 1.1 1.4 51.0 0.0 0.3 49.0 0.0 57.0 47.0 3.0 7.0 49.8 

3/2/2011 41.0 2.0 1.1 1.4 50.0 0.0 0.3 50.0 0.0 57.0 47.0 4.0 6.0 49.5 

3/3/2011 42.0 2.0 1.1 1.4 50.0 0.0 0.3 51.0 0.0 58.0 47.0 4.0 7.0 50.3 

3/4/2011 41.0 2.0 1.1 1.4 51.0 0.0 0.2 50.0 0.0 57.0 47.0 4.0 6.0 49.8 

3/5/2011 41.0 2.0 1.1 1.4 51.0 0.0 0.4 50.0 0.0 57.0 47.0 4.0 6.0 49.8 

3/6/2011 42.0 2.0 1.0 1.4 51.0 0.0 0.4 51.0 0.0 58.0 47.0 4.0 7.0 50.5 

3/7/2011 42.0 2.0 1.0 1.3 51.0 0.0 0.4 51.0 0.0 57.0 47.0 4.0 6.0 50.3 

3/8/2011 42.0 2.0 1.0 1.3 52.0 0.0 0.3 49.0 0.0 58.0 47.0 4.0 7.0 50.3 

3/9/2011 41.0 2.0 1.0 1.3 53.0 0.0 0.3 49.0 0.0 58.0 47.0 4.0 7.0 50.3 

3/10/2011 42.0 2.0 1.0 1.3 53.0 0.0 0.3 54.0 0.0 57.0 47.0 4.0 6.0 51.5 

3/11/2011 42.0 2.0 1.0 1.3 53.0 0.0 0.4 54.0 0.0 57.0 47.0 4.0 6.0 51.5 

3/12/2011 42.0 2.0 1.1 1.3 53.0 0.0 0.3 54.0 0.0 57.0 47.0 4.0 6.0 51.5 

3/13/2011 42.0 2.0 1.2 1.3 53.0 0.0 0.2 55.0 0.0 57.0 47.0 4.0 6.0 51.8 

3/14/2011 41.0 3.0 1.2 1.3 52.0 0.0 0.3 55.0 0.0 57.0 47.0 4.0 6.0 51.3 

3/15/2011 41.0 3.0 1.3 1.3 52.0 0.0 0.2 55.0 0.0 57.0 46.0 4.0 7.0 51.3 

3/16/2011 41.0 3.0 1.3 1.3 52.0 0.0 0.2 54.0 0.0 57.0 46.0 4.0 7.0 51.0 

3/17/2011 42.0 3.0 1.3 1.3 51.0 0.0 0.3 53.0 0.0 57.0 46.0 4.0 7.0 50.8 

3/18/2011 42.0 3.0 1.3 1.4 51.0 0.0 0.2 52.0 0.0 56.0 42.0 4.0 10.0 50.3 

3/19/2011 41.0 3.0 1.3 1.3 51.0 0.0 0.1 51.0 0.0 57.0 45.0 4.0 8.0 50.0 

3/20/2011 42.0 3.0 1.2 1.3 51.0 0.0 0.3 51.0 0.0 58.0 45.0 4.0 9.0 50.5 

3/21/2011 42.0 3.0 1.3 1.4 52.0 0.0 0.8 60.0 0.0 59.0 47.0 4.0 8.0 53.3 

3/22/2011 42.0 3.0 1.3 1.5 51.0 0.0 0.3 55.0 0.0 60.0 46.0 4.0 10.0 52.0 

3/23/2011 42.0 2.0 1.3 1.6 52.0 0.0 0.2 54.0 0.0 62.0 47.0 4.0 11.0 52.5 

3/24/2011 42.0 3.0 1.3 1.6 52.0 0.0 0.3 54.0 0.0 66.0 47.0 4.0 15.0 53.5 

3/25/2011 41.0 3.0 1.3 1.5 52.0 0.0 0.2 53.0 0.0 66.0 47.0 4.0 15.0 53.0 

3/26/2011 42.0 3.0 1.3 1.4 52.0 0.0 0.5 53.0 0.0 61.0 47.0 3.0 11.0 52.0 

3/27/2011 42.0 3.0 1.3 1.4 51.0 0.0 0.2 53.0 0.0 61.0 46.0 4.0 11.0 51.8 

3/28/2011 41.0 3.0 1.2 1.4 48.0 0.0 0.1 54.0 0.0 61.0 47.0 4.0 10.0 51.0 

3/29/2011 41.0 3.0 1.2 1.3 47.0 0.0 0.1 53.0 0.0 59.0 47.0 4.0 8.0 50.0 

3/30/2011 41.0 3.0 1.2 1.2 47.0 0.0 0.1 53.0 0.0 58.0 46.0 4.0 8.0 49.8 

3/31/2011 41.0 3.0 0.9 1.3 46.0 0.0 0.1 52.0 0.0 58.0 46.0 4.0 8.0 49.3 

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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4/1/2011 41.0 3.0 1.1 1.4 47.0 0.0 0.2 51.0 0.0 57.0 46.0 4.0 7.0 49.0 

4/2/2011 42.0 3.0 1.1 1.4 47.0 0.0 0.2 52.0 0.0 58.0 47.0 4.0 7.0 49.8 

4/3/2011 41.0 3.0 1.1 1.2 47.0 0.0 0.3 52.0 0.0 56.0 47.0 4.0 5.0 49.0 

4/4/2011 41.0 3.0 1.1 1.2 47.0 0.0 0.8 50.0 0.0 56.0 47.0 4.0 5.0 48.5 

4/5/2011 41.0 3.0 1.0 1.3 46.0 0.0 0.3 51.0 0.0 56.0 47.0 4.0 5.0 48.5 

4/6/2011 43.0 3.0 1.0 1.3 44.0 0.0 0.4 52.0 0.0 54.0 46.0 4.0 4.0 48.3 

4/7/2011 42.0 3.0 1.0 1.3 44.0 0.0 1.2 51.0 0.0 51.0 44.0 4.0 3.0 47.0 

4/8/2011 41.0 3.0 1.0 1.4 45.0 0.0 0.6 52.0 0.0 54.0 47.0 4.0 3.0 48.0 

4/9/2011 42.0 3.0 1.0 1.4 48.0 0.0 0.4 51.0 0.0 54.0 47.0 4.0 3.0 48.8 

4/10/2011 41.0 3.0 1.0 1.4 48.0 0.0 0.3 50.0 0.0 53.0 46.0 4.0 3.0 48.0 

4/11/2011 42.0 2.0 1.0 1.3 48.0 0.0 0.3 49.0 0.0 53.0 46.0 4.0 3.0 48.0 

4/12/2011 42.0 3.0 1.1 1.3 48.0 0.0 0.2 50.0 0.0 54.0 47.0 4.0 3.0 48.5 

4/13/2011 41.0 3.0 1.0 1.3 48.0 0.0 0.2 55.0 0.0 53.0 47.0 4.0 2.0 49.3 

4/14/2011 42.0 3.0 1.0 1.3 49.0 0.0 0.1 54.0 0.0 52.0 46.0 4.0 2.0 49.3 

4/15/2011 41.0 3.0 1.0 1.4 49.0 0.0 0.1 54.0 0.0 53.0 47.0 4.0 2.0 49.3 

4/16/2011 42.0 3.0 1.0 1.4 48.0 0.0 0.1 55.0 0.0 53.0 46.0 4.0 3.0 49.5 

4/17/2011 41.0 3.0 1.0 1.3 48.0 0.0 0.2 55.0 0.0 52.0 45.0 4.0 3.0 49.0 

4/18/2011 41.0 3.0 1.0 1.3 49.0 0.0 0.2 56.0 0.0 52.0 46.0 4.0 2.0 49.5 

4/19/2011 41.0 3.0 1.0 1.2 50.0 0.0 0.1 56.0 0.0 52.0 46.0 4.0 2.0 49.8 

4/20/2011 41.0 3.0 0.9 1.1 49.0 0.0 0.3 56.0 0.0 53.0 46.0 4.0 3.0 49.8 

4/21/2011 42.0 3.0 1.0 1.1 47.0 0.0 0.1 56.0 0.0 53.0 47.0 4.0 2.0 49.5 

4/22/2011 42.0 3.0 1.0 1.3 47.0 0.0 0.3 56.0 0.0 53.0 47.0 4.0 2.0 49.5 

4/23/2011 41.0 3.0 0.9 1.3 48.0 0.0 0.2 57.0 0.0 52.0 47.0 4.0 1.0 49.5 

4/24/2011 41.0 3.0 0.9 1.4 53.0 0.0 0.2 57.0 0.0 53.0 47.0 4.0 2.0 51.0 

4/25/2011 42.0 3.0 1.0 1.4 47.0 0.0 0.1 57.0 0.0 52.0 47.0 4.0 1.0 49.5 

4/26/2011 41.0 3.0 1.1 1.5 48.0 0.0 0.5 57.0 0.0 51.0 47.0 4.0 0.0 49.3 

4/27/2011 41.0 2.0 2.3 1.5 47.0 0.0 0.3 56.0 0.0 52.0 47.0 4.0 1.0 49.0 

4/28/2011 41.0 3.0 2.9 1.4 46.0 0.0 0.1 57.0 0.0 52.0 47.0 4.0 1.0 49.0 

4/29/2011 42.0 3.0 2.3 1.4 45.0 0.0 0.0 57.0 0.0 51.0 47.0 4.0 0.0 48.8 

4/30/2011 42.0 3.0 2.1 1.3 47.0 0.0 0.0 57.0 0.0 51.0 47.0 4.0 0.0 49.3 

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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 2-22 Hydrological Monitoring Appendix 

 Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.           
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5/1/2011 41.0 3.0 1.7 1.4 47.0 0.0 0.3 56.0 0.0 51.0 47.0 4.0 0.0 48.8 

5/2/2011 41.0 3.0 1.6 1.3 47.0 0.0 0.3 56.0 0.0 54.0 47.0 7.0 0.0 49.5 

5/3/2011 42.0 4.0 1.6 1.4 47.0 0.0 0.3 56.0 0.0 54.0 46.0 8.0 0.0 49.8 

5/4/2011 42.0 3.0 1.6 1.4 46.0 0.0 0.0 57.0 0.0 51.0 44.0 7.0 0.0 49.0 

5/5/2011 41.0 3.0 1.6 1.4 48.0 0.0 0.0 56.0 0.0 50.0 42.0 8.0 0.0 48.8 

5/6/2011 41.0 4.0 1.4 1.4 46.0 0.0 0.4 57.0 0.0 52.0 44.0 8.0 0.0 49.0 

5/7/2011 42.0 3.0 1.4 1.5 45.0 0.0 0.2 56.0 0.0 50.0 43.0 7.0 0.0 48.3 

5/8/2011 41.0 3.0 1.5 1.5 44.0 0.0 0.1 56.0 0.0 50.0 43.0 7.0 0.0 47.8 

5/9/2011 42.0 2.0 1.5 1.4 43.0 0.0 0.0 55.0 0.0 49.0 42.0 7.0 0.0 47.3 

5/10/2011 42.0 3.0 1.4 1.4 43.0 0.1 0.0 54.0 0.0 50.0 42.0 8.0 0.0 47.3 

5/11/2011 42.0 3.0 1.3 1.4 43.0 0.1 0.0 52.0 0.0 48.0 41.0 7.0 0.0 46.3 

5/12/2011 42.0 2.0 1.3 1.4 43.0 0.2 0.0 52.0 0.0 49.0 42.0 7.0 0.0 46.5 

5/13/2011 41.0 2.0 1.3 1.4 43.0 0.2 0.0 51.0 0.0 49.0 41.0 8.0 0.0 46.0 

5/14/2011 41.0 2.0 1.3 1.4 43.0 0.3 0.0 50.0 0.0 48.0 40.0 8.0 0.0 45.5 

5/15/2011 41.0 2.0 1.2 1.3 43.0 0.3 0.0 50.0 0.0 46.0 39.0 7.0 0.0 45.0 

5/16/2011 42.0 2.0 1.1 1.3 45.0 0.4 0.0 50.0 0.0 45.0 38.0 7.0 0.0 45.5 

5/17/2011 41.0 2.0 1.2 1.4 45.0 0.6 0.1 50.0 0.0 45.0 38.0 7.0 0.0 45.3 

5/18/2011 42.0 2.0 1.3 1.4 45.0 0.7 2.0 53.0 0.0 44.0 37.0 7.0 0.0 46.0 

5/19/2011 42.0 2.0 1.4 1.4 45.0 0.7 5.1 55.0 0.0 43.0 36.0 7.0 0.0 46.3 

5/20/2011 42.0 2.0 1.4 1.3 45.0 0.6 5.4 58.0 0.0 45.0 37.0 8.0 0.0 47.5 

5/21/2011 41.0 2.0 1.4 1.3 45.0 0.6 4.7 57.0 0.0 44.0 36.0 8.0 0.0 46.8 

5/22/2011 41.0 2.0 1.4 1.3 45.0 0.6 4.4 57.0 0.0 45.0 37.0 8.0 0.0 47.0 

5/23/2011 42.0 2.0 1.3 1.3 44.0 0.5 4.4 56.0 0.0 45.0 37.0 8.0 0.0 46.8 

5/24/2011 43.0 2.0 1.3 1.3 42.0 0.4 4.4 55.0 0.0 47.0 39.0 8.0 0.0 46.8 

5/25/2011 45.0 2.0 1.3 1.2 41.0 0.3 4.4 54.0 0.0 48.0 40.0 8.0 0.0 47.0 

5/26/2011 45.0 1.0 1.2 1.2 41.0 0.2 4.8 53.0 0.0 46.0 39.0 7.0 0.0 46.3 

5/27/2011 44.0 1.0 1.2 1.2 43.0 0.0 5.9 53.0 0.0 46.0 39.0 7.0 0.0 46.5 

5/28/2011 45.0 1.0 1.1 1.2 45.0 0.0 4.6 51.0 0.0 46.0 38.0 8.0 0.0 46.8 

5/29/2011 45.0 1.0 1.1 1.1 46.0 0.0 4.4 48.0 0.0 45.0 37.0 8.0 0.0 46.0 

5/30/2011 46.0 2.0 1.0 1.2 47.0 0.0 4.4 48.0 0.0 44.0 36.0 8.0 0.0 46.3 

5/31/2011 46.0 2.0 0.9 1.2 47.0 0.0 4.3 50.0 0.0 44.0 36.0 8.0 0.0 46.8 

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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6/1/2011 45.0 1.0 1.0 1.4 47.0 0.0 4.0 50.0 0.0 42.0 35.0 7.0 0.0 46.0 

6/2/2011 45.0 1.0 1.1 1.5 48.0 0.0 5.8 52.0 0.0 42.0 34.0 8.0 0.0 46.8 

6/3/2011 45.0 1.0 1.3 1.5 48.0 0.0 8.3 54.0 0.0 42.0 34.0 8.0 0.0 47.3 

6/4/2011 44.0 1.0 1.4 1.5 49.0 0.0 9.7 56.0 0.0 41.0 33.0 8.0 0.0 47.5 

6/5/2011 45.0 2.0 1.5 1.5 49.0 0.0 9.7 57.0 0.0 42.0 34.0 8.0 0.0 48.3 

6/6/2011 45.0 1.0 1.5 1.4 40.0 0.0 9.9 58.0 0.0 42.0 34.0 8.0 0.0 46.3 

6/7/2011 45.0 2.0 1.5 1.4 49.0 0.0 10.1 60.0 0.0 43.0 35.0 8.0 0.0 49.3 

6/8/2011 45.0 1.0 1.6 1.4 49.0 0.0 10.0 57.0 0.0 44.0 36.0 8.0 0.0 48.8 

6/9/2011 45.0 1.0 1.6 1.4 49.0 0.0 9.7 56.0 0.0 46.0 38.0 8.0 0.0 49.0 

6/10/2011 45.0 1.0 1.6 1.4 49.0 0.0 10.0 56.0 0.0 45.0 38.0 7.0 0.0 48.8 

6/11/2011 45.0 1.0 1.6 1.4 49.0 0.0 9.1 55.0 0.0 47.0 39.0 8.0 0.0 49.0 

6/12/2011 44.0 1.0 1.5 1.4 49.0 0.0 11.1 55.0 0.0 47.0 39.0 8.0 0.0 48.8 

6/13/2011 45.0 2.0 1.4 1.3 49.0 0.0 10.7 57.0 0.0 47.0 39.0 8.0 0.0 49.5 

6/14/2011 45.0 2.0 1.4 1.3 52.0 0.0 9.7 56.0 0.0 46.0 38.0 8.0 0.0 49.8 

6/15/2011 45.0 1.0 1.3 1.2 51.0 0.0 9.8 55.0 0.0 46.0 38.0 8.0 0.0 49.3 

6/16/2011 47.0 2.0 1.3 1.2 50.0 0.0 9.8 56.0 0.0 45.0 37.0 8.0 0.0 49.5 

6/17/2011 57.0 1.0 1.2 1.2 50.0 0.0 9.6 54.0 0.0 45.0 37.0 8.0 0.0 51.5 

6/18/2011 72.0 2.0 1.2 1.2 50.0 0.0 10.2 53.0 0.0 44.0 36.0 8.0 0.0 54.8 

6/19/2011 89.0 2.0 1.2 1.2 51.0 0.0 10.1 54.0 0.0 44.0 36.0 8.0 0.0 59.5 

6/20/2011 115.0 1.0 1.2 1.2 55.0 0.0 9.9 53.0 0.0 43.0 35.0 8.0 0.0 66.5 

6/21/2011 143.0 1.0 1.3 1.2 62.0 0.0 10.4 53.0 0.0 42.0 34.0 8.0 0.0 75.0 

6/22/2011 184.0 1.0 1.3 1.3 53.0 0.0 10.3 54.0 0.0 42.0 34.0 8.0 0.0 83.3 

6/23/2011 192.0 1.0 1.3 1.2 71.0 0.0 10.1 55.0 0.0 42.0 34.0 8.0 0.0 90.0 

6/24/2011 143.0 1.0 1.2 1.1 88.0 0.0 10.2 57.0 0.0 41.0 34.0 7.0 0.0 82.3 

6/25/2011 112.0 1.0 1.2 1.1 105.0 0.0 10.3 62.0 0.0 41.0 33.0 8.0 0.0 80.0 

6/26/2011 91.0 2.0 1.1 1.1 119.0 0.0 10.4 68.0 0.0 40.0 32.0 8.0 0.0 79.5 

6/27/2011 73.0 1.0 1.1 1.1 120.0 0.0 10.2 77.0 0.0 41.0 33.0 8.0 0.0 77.8 

6/28/2011 61.0 1.0 1.1 1.2 118.0 0.0 10.1 82.0 0.0 41.0 33.0 8.0 0.0 75.5 

6/29/2011 54.0 2.0 1.0 1.3 107.0 0.0 9.5 93.0 0.0 42.0 34.0 8.0 0.0 74.0 

6/30/2011 51.0 1.0 0.9 1.2 96.0 0.0 9.3 106.0 1.5 44.0 37.0 7.0 0.0 74.3 

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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 2-24 Hydrological Monitoring Appendix 

 Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.           
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7/1/2011 48.0 2.0 1.0 1.3 83.0 0.0 9.9 111.0 0.0 49.0 41.0 8.0 0.0 72.8 

7/2/2011 48.0 1.0 1.0 1.2 71.0 0.0 9.8 110.0 0.0 53.0 45.0 8.0 0.0 70.5 

7/3/2011 48.0 1.0 1.1 1.1 62.0 0.0 9.8 103.0 0.0 56.0 48.0 8.0 0.0 67.3 

7/4/2011 48.0 1.0 1.2 1.1 57.0 0.0 10.0 95.0 0.0 61.0 48.0 8.0 5.0 65.3 

7/5/2011 48.0 1.0 1.2 1.1 54.0 0.0 10.2 89.0 0.0 68.0 47.0 8.0 13.0 64.8 

7/6/2011 48.0 1.0 1.3 1.1 53.0 0.0 9.2 82.0 0.0 73.0 47.0 7.0 19.0 64.0 

7/7/2011 65.0 2.0 1.3 1.1 53.0 0.0 1.3 71.0 0.0 77.0 48.0 7.0 22.0 66.5 

7/8/2011 77.0 1.0 1.2 1.1 52.0 0.0 0.5 60.0 0.0 78.0 48.0 8.0 22.0 66.8 

7/9/2011 75.0 1.0 1.2 1.1 51.0 0.0 0.3 55.0 0.0 76.0 48.0 7.0 21.0 64.3 

7/10/2011 76.0 1.0 1.1 1.1 56.0 0.0 0.2 52.0 0.0 73.0 48.0 8.0 17.0 64.3 

7/11/2011 76.0 1.0 1.1 1.1 64.0 0.0 0.0 50.0 0.0 66.0 48.0 7.0 11.0 64.0 

7/12/2011 75.0 1.0 1.0 1.0 68.0 0.0 0.0 48.0 0.0 60.0 48.0 8.0 4.0 62.8 

7/13/2011 76.0 2.0 1.0 1.1 70.0 0.0 0.0 48.0 0.0 55.0 47.0 8.0 0.0 62.3 

7/14/2011 75.0 2.0 1.0 1.1 72.0 0.0 0.0 51.0 0.0 46.0 38.0 8.0 0.0 61.0 

7/15/2011 75.0 1.0 1.0 1.2 72.0 0.0 0.0 55.0 0.0 41.0 33.0 8.0 0.0 60.8 

7/16/2011 75.0 1.0 1.1 1.2 72.0 0.0 0.2 59.0 0.0 40.0 33.0 7.0 0.0 61.5 

7/17/2011 76.0 1.0 1.1 1.2 73.0 0.0 0.0 61.0 0.0 38.0 31.0 7.0 0.0 62.0 

7/18/2011 76.0 1.0 1.1 1.2 73.0 0.0 0.0 62.0 0.0 38.0 31.0 7.0 0.0 62.3 

7/19/2011 81.0 1.0 1.0 1.2 62.0 0.0 0.0 62.0 0.0 39.0 31.0 8.0 0.0 61.0 

7/20/2011 82.0 1.0 0.9 1.2 74.0 0.0 0.0 64.0 0.0 40.0 32.0 8.0 0.0 65.0 

7/21/2011 81.0 1.0 1.0 1.2 75.0 0.0 0.0 65.0 0.0 41.0 33.0 8.0 0.0 65.5 

7/22/2011 81.0 1.0 1.0 1.2 74.0 0.0 0.0 65.0 0.0 43.0 35.0 8.0 0.0 65.8 

7/23/2011 81.0 1.0 1.0 1.2 74.0 0.0 0.0 66.0 0.0 43.0 36.0 7.0 0.0 66.0 

7/24/2011 81.0 1.0 1.1 1.2 74.0 0.0 0.0 66.0 0.0 46.0 38.0 8.0 0.0 66.8 

7/25/2011 82.0 1.0 1.1 1.2 68.0 0.0 1.3 67.0 0.0 46.0 38.0 8.0 0.0 65.8 

7/26/2011 82.0 1.0 1.2 1.2 68.0 0.0 4.9 67.0 0.0 44.0 36.0 8.0 0.0 65.3 

7/27/2011 82.0 1.0 1.3 1.3 68.0 0.0 0.0 60.0 0.0 50.0 41.0 8.0 1.0 65.0 

7/28/2011 81.0 1.0 1.3 1.3 69.0 0.0 0.0 61.0 0.0 46.0 39.0 7.0 0.0 64.3 

7/29/2011 81.0 1.0 1.4 1.4 69.0 0.0 0.0 62.0 7.1 48.0 32.0 16.0 0.0 65.0 

7/30/2011 81.0 2.0 1.5 1.4 70.0 0.0 0.0 63.0 0.0 46.0 26.0 20.0 0.0 65.0 

7/31/2011 83.0 2.0 1.6 1.4 71.0 0.0 0.0 64.0 0.0 49.0 29.0 20.0 0.0 66.8 

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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8/1/2011 82.0 2.0 1.5 1.4 72.0 0.0 0.0 65.0 0.0 52.0 32.0 20.0 0.0 67.8 

8/2/2011 81.0 1.0 1.4 1.4 72.0 0.0 0.0 66.0 0.0 54.0 34.0 20.0 0.0 68.3 

8/3/2011 82.0 1.0 1.4 1.3 67.0 0.0 0.0 66.0 0.0 57.0 37.0 20.0 0.0 68.0 

8/4/2011 83.0 2.0 1.3 1.3 69.0 0.0 0.0 66.0 0.0 62.0 42.0 20.0 0.0 70.0 

8/5/2011 81.0 2.0 1.2 1.3 69.0 0.0 0.0 66.0 0.0 58.0 38.0 20.0 0.0 68.5 

8/6/2011 81.0 1.0 1.1 1.2 69.0 0.0 0.5 66.0 0.0 60.0 40.0 20.0 0.0 69.0 

8/7/2011 81.0 1.0 1.0 1.1 68.0 0.0 0.1 67.0 0.0 67.0 47.0 20.0 0.0 70.8 

8/8/2011 81.0 1.0 1.0 1.0 68.0 0.0 0.0 66.0 0.0 59.0 47.0 12.0 0.0 68.5 

8/9/2011 82.0 1.0 1.0 0.9 67.0 0.0 0.0 66.0 0.0 55.0 47.0 8.0 0.0 67.5 

8/10/2011 82.0 1.0 1.1 0.8 66.0 0.0 0.0 65.0 0.0 51.0 43.0 8.0 0.0 66.0 

8/11/2011 77.0 1.0 1.1 0.8 66.0 0.0 0.0 65.0 0.0 51.0 43.0 8.0 0.0 64.8 

8/12/2011 70.0 1.0 1.2 0.9 66.0 0.0 0.0 64.0 0.0 50.0 42.0 8.0 0.0 62.5 

8/13/2011 71.0 1.0 1.2 0.9 66.0 0.0 0.0 63.0 0.0 50.0 42.0 8.0 0.0 62.5 

8/14/2011 71.0 1.0 1.3 1.0 66.0 0.0 0.0 62.0 0.0 49.0 41.0 8.0 0.0 62.0 

8/15/2011 71.0 1.0 1.3 1.1 62.0 0.0 0.0 63.0 0.0 50.0 42.0 8.0 0.0 61.5 

8/16/2011 73.0 1.0 1.3 1.1 59.0 0.0 0.0 62.0 0.0 48.0 40.0 8.0 0.0 60.5 

8/17/2011 73.0 2.0 1.3 1.1 58.0 0.0 0.0 62.0 0.0 47.0 39.0 8.0 0.0 60.0 

8/18/2011 73.0 1.0 1.3 1.1 57.0 0.0 0.0 61.0 0.0 46.0 39.0 7.0 0.0 59.3 

8/19/2011 73.0 1.0 1.3 1.1 56.0 0.0 0.0 58.0 0.0 45.0 37.0 8.0 0.0 58.0 

8/20/2011 73.0 2.0 1.2 1.1 56.0 0.0 0.0 55.0 0.0 47.0 39.0 8.0 0.0 57.8 

8/21/2011 73.0 2.0 1.2 1.1 56.0 0.0 0.0 54.0 0.0 45.0 37.0 8.0 0.0 57.0 

8/22/2011 73.0 1.0 1.2 1.2 65.0 0.0 0.0 52.0 0.0 45.0 37.0 8.0 0.0 58.8 

8/23/2011 72.0 1.0 1.2 1.4 65.0 0.0 0.0 52.0 0.0 44.0 36.0 8.0 0.0 58.3 

8/24/2011 72.0 2.0 1.2 1.3 66.0 0.0 0.0 60.0 0.0 43.0 35.0 8.0 0.0 60.3 

8/25/2011 72.0 1.0 1.3 1.3 66.0 0.0 0.0 60.0 0.0 42.0 34.0 8.0 0.0 60.0 

8/26/2011 73.0 1.0 1.3 1.3 66.0 0.0 1.5 62.0 0.0 41.0 33.0 8.0 0.0 60.5 

8/27/2011 72.0 1.0 1.3 1.2 67.0 0.0 0.9 63.0 0.0 42.0 34.0 8.0 0.0 61.0 

8/28/2011 72.0 1.0 1.3 1.2 67.0 0.0 0.0 62.0 0.0 41.0 34.0 7.0 0.0 60.5 

8/29/2011 73.0 1.0 1.3 1.2 67.0 0.0 0.0 62.0 0.0 42.0 34.0 8.0 0.0 61.0 

8/30/2011 81.0 1.0 1.2 1.3 66.0 0.0 0.0 61.0 0.0 42.0 35.0 7.0 0.0 62.5 

8/31/2011 85.0 2.0 1.4 1.4 65.0 0.0 0.0 61.0 0.0 43.0 36.0 7.0 0.0 63.5 

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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9/1/2011 85.0 2.0 1.1 1.3 65.0 0.0 0.0 61.0 0.0 44.0 36.0 8.0 0.0 63.8 

9/2/2011 85.0 1.0 1.1 1.3 59.0 0.0 0.0 61.0 0.0 44.0 36.0 8.0 0.0 62.3 

9/3/2011 84.0 2.0 1.1 1.3 64.0 0.0 0.0 61.0 0.0 44.0 36.0 8.0 0.0 63.3 

9/4/2011 85.0 2.0 1.1 1.3 66.0 0.0 0.0 61.0 0.0 43.0 36.0 7.0 0.0 63.8 

9/5/2011 84.0 2.0 1.1 1.3 67.0 0.0 0.0 62.0 0.0 44.0 36.0 8.0 0.0 64.3 

9/6/2011 83.0 1.0 1.1 1.3 67.0 0.0 0.0 65.0 0.0 44.0 36.0 8.0 0.0 64.8 

9/7/2011 76.0 1.0 1.1 1.3 68.0 0.0 0.0 67.0 0.0 40.0 21.0 19.0 0.0 62.8 

9/8/2011 72.0 1.0 1.2 1.3 68.0 0.0 0.0 70.0 0.0 40.0 15.0 25.0 0.0 62.5 

9/9/2011 73.0 1.0 1.2 1.2 68.0 0.0 0.0 71.0 0.0 41.0 16.0 25.0 0.0 63.3 

9/10/2011 72.0 2.0 1.3 1.1 67.0 0.0 0.0 71.0 0.0 41.0 16.0 25.0 0.0 62.8 

9/11/2011 72.0 1.0 1.5 1.2 63.0 0.0 0.0 73.0 0.0 43.0 18.0 25.0 0.0 62.8 

9/12/2011 73.0 1.0 1.5 1.2 61.0 0.0 0.0 74.0 0.0 46.0 21.0 25.0 0.0 63.5 

9/13/2011 66.0 1.0 1.6 1.2 60.0 0.0 0.0 74.0 0.0 48.0 23.0 25.0 0.0 62.0 

9/14/2011 66.0 1.0 1.6 1.2 60.0 0.0 0.0 73.0 0.0 49.0 24.0 25.0 0.0 62.0 

9/15/2011 66.0 2.0 1.4 1.2 60.0 0.0 0.0 70.0 0.0 56.0 31.0 25.0 0.0 63.0 

9/16/2011 65.0 1.0 1.3 1.3 68.0 0.0 0.0 68.0 0.0 52.0 27.0 25.0 0.0 63.3 

9/17/2011 65.0 2.0 1.2 1.4 66.0 0.0 0.0 67.0 0.0 53.0 37.0 16.0 0.0 62.8 

9/18/2011 65.0 2.0 1.1 1.4 65.0 0.0 0.0 67.0 0.0 54.0 43.0 7.0 4.0 62.8 

9/19/2011 65.0 2.0 1.1 1.4 65.0 0.0 0.0 66.0 0.0 58.0 36.0 7.0 15.0 63.5 

9/20/2011 61.0 1.0 1.2 1.4 65.0 0.0 0.0 65.0 0.0 55.0 48.0 7.0 0.0 61.5 

9/21/2011 57.0 2.0 1.3 1.4 65.0 0.0 0.0 60.0 0.0 55.0 48.0 7.0 0.0 59.3 

9/22/2011 57.0 1.0 1.4 1.3 65.0 0.0 0.0 59.0 0.0 52.0 44.0 8.0 0.0 58.3 

9/23/2011 57.0 1.0 1.4 1.3 65.0 0.0 0.0 58.0 0.0 51.0 43.0 8.0 0.0 57.8 

9/24/2011 57.0 2.0 1.4 1.2 62.0 0.0 0.0 58.0 0.0 52.0 44.0 8.0 0.0 57.3 

9/25/2011 57.0 2.0 1.4 1.2 61.0 0.0 0.0 58.0 0.0 51.0 43.0 8.0 0.0 56.8 

9/26/2011 57.0 2.0 1.4 1.1 61.0 0.0 0.0 59.0 0.0 49.0 41.0 8.0 0.0 56.5 

9/27/2011 57.0 1.0 1.4 1.1 60.0 0.0 0.0 58.0 0.0 48.0 40.0 8.0 0.0 55.8 

9/28/2011 57.0 2.0 1.3 1.1 60.0 0.0 0.0 57.0 0.0 48.0 40.0 8.0 0.0 55.5 

9/29/2011 57.0 1.0 1.2 1.1 60.0 0.0 0.0 56.0 0.0 47.0 40.0 7.0 0.0 55.0 

9/30/2011 57.0 1.0 1.2 0.9 60.0 0.0 0.0 55.0 0.0 48.0 40.0 8.0 0.0 55.0 

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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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 II, 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 II, page 12). 
 
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 



LORP Annual Report 2011 

 

 3-2 Seasonal Habitat Flow 

 

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 
 

STATION NAME 
ALTITUDE 

(M) 
*Below River Intake 1,164 
Above Blackrock Ditch Return 1,159 
Goose Lake Return 1,154 
Billy Lake Return 1,144 
*Mazourka Canyon Road 1,140 
Locust Ditch Return 1,143 
Georges Return Ditch 1,124 
*Reinhackle Springs 1,119 
Alabama Gates 1,117 
*Above Pumpback Station NA 
*Pumpback Station 1,098 
* In-river stations  
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Seasonal Habitat Flow Figure 1.  Flow Monitoring Stations
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