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EXECUTIVE SUMMARY 
 
The 2014 Lower Owens River Project (LORP) Annual Report contains the results from the 
eighth year of monitoring for the LORP.  Monitoring results contained in this report include 
hydrologic monitoring, land management (including range management, rare plant monitoring, 
and streamside monitoring for woody recruitment), rapid assessment and creel surveys.  Also 
included in this report is a LORP water quality data review, description and results from a new 
study on tule eradication methods, and summaries on Saltcedar (Tamarix ramosissima) and 
other weed control efforts in the LORP area. 
 
Hydrologic Monitoring 
 
The hydrologic monitoring section describes flow conditions in the LORP regarding attainment 
with the 2007 Stipulation & Order flow and reporting requirements and 1991 Environmental 
Impact Report (EIR) goals.  For the 2013-14 water year, which covers October 2013 to 
September 2014, LADWP was fully compliant with all the 2007 Stipulation & Order flow and 
reporting requirements.  The mean flow to the Delta Habitat Area (DHA) was 11.2 cfs, achieving 
the required 6-9 cfs annual flow.  The agreement to manage wetted acreage in the Blackrock 
Waterfowl Management Area (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. 
 
There was no seasonal habitat flow in 2014 based on hydrologic conditions; thus no seasonal 
habitat flow data to report.   
 
Water Quality Data Review 
 
A review of the LORP water quality data was requested by the Owens Valley Committee at the 
LORP Summit, held July 29-31, 2014.  Section 3 of this report summarizes this data, which 
dates back over 25 years.  The data are divided into two time classifications relative to LORP 
project implementation: 1) data collected starting before the LORP project was implemented, 
including the project EIR, and 2) data collected starting after the LORP project was 
implemented.   
 
Land Management  
2014 LORP land management monitoring efforts continued with monitoring utilization across all 
leases, range trend monitoring on two of the leases inside the LORP management area, 
irrigated pasture evaluations on pastures that scored lower than 80% the previous year, rare 
plant monitoring, and streamside monitoring for woody recruitment.   
 
The LORP area is currently experiencing its third year of extreme drought.  Effects from this are 
a decreased forage production in the uplands and decreased availability of irrigation water.  
Despite the drought, ranch lessees were able to keep their utilization levels within the allowable 
use levels in 2013-14.  Pasture utilization for leases within the LORP was below the allowable 
levels of use established for both riparian (up to 40%) and upland (up to 65%) areas except the 
Islands and Lone Pine Leases.  Use on the Blackrock Lease was lower than most other leases 
in the project area remaining well below all grazing standards.  The Twin Lakes Lease had a 
prescribed burn on the riparian sections of the Lower Blackrock Riparian and Upper Blackrock 
fields in 2013 and the burned area recovered well and use was below allowable utilization.  The 
Islands Lease has started to show signs of stressed meadow vegetation and aquatic vegetation 
spreading due to prolonged inundation from flow augmentations for the LORP project.  Use on 
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the Thibaut Lease in the Thibaut Field was below the allowable upland standard.  The Lone 
Pine Lease has recovered well from the 2013 fire; the only major loss was to mature willow 
trees. 
 
Range trend results in 2014 indicate that in most areas where plant communities are dependent 
on groundwater to some degree, trends have either remained static or only slightly decreased.   
All irrigated pastures were monitored in 2013; pastures that scored 80% or below were checked 
in 2014, including pastures in the Islands, Lone Pine, and Delta Leases.  Many leases rated 
below the 80% minimum irrigated pasture score and reflect a below normal precipitation year.   
 
2014 marks the sixth year of examining the effects of excluding rare plants from livestock 
grazing.  Results over the course of the monitoring period show a statistically significant 
increase in numbers over time in grazed sites and a decrease in numbers over time in ungrazed 
sites.  However, external factors during a given year may be confounding the results of the 
study and monitoring is recommended for one additional year.    
 
Streamside monitoring results again showed light use by livestock and elk, high survivorship, 
and continued growth of young tree willows monitored since 2012.  However, sustained high 
summer flows continue to negatively impact approximately one third of the juvenile trees 
monitored, as they were partially submerged for 2-3 months.  These sustained high summer 
flows stressed trees and enabled the expansion of tule and cattails onto the gravel and sand 
bars and adjacent floodplains, placing the young willows in direct competition with emergent 
wetland plant species and decreasing future opportunities for tree willow germination events on 
those sites. 
 
Rapid Assessment Survey 
 
Annual LORP Rapid Assessment Surveys were conducted in August 2014.  Inyo County staff 
surveyed the wetted edges of the river riparian area, the BWMA, Off-River Lakes and Ponds 
(OLP), and the DHA.  Data recorded in the RAS are used as rough indicators of basic trends in 
the ecological development of the riparian and riverine environments, especially when RAS data 
is compiled with information gathered from other LORP studies.  Observations recorded include 
documentation of woody recruitment sites, Saltcedar, Russian Olive (Elaeagnus angustifolia), 
and noxious weed infestations, recreation impacts (including new roads and trash), and elk and 
beaver activity. 
 
In 2014, observers located 6 tree willow recruits and two cottonwood recruits. All of the willow 
recruitment was located in the river-riparian corridor or in the area of the off-river ponds.  Woody 
recruitment in 2014 was down 80% from 2013, and less than all prior years.   
 
Beaver activity was noted at six locations, and elk sightings and evidence were noted in 115 
locations and browsing on woody vegetation was noted in 77 locations.  Antler rubs were also 
noted.     
 
Saltcedar continues to be found throughout the LORP, and is the most abundant noxious weed 
in the project area.  In 2014, resprouts and seedlings were recorded at 219 locations.  Other 
than Saltcedar, perennial pepperweed (Lepidium latifolia) was the only noxious species reported 
within the LORP this year. Six new significant pepperweed populations were discovered this 
year in Reach 3, and two populations were discovered in the Winterton Unit of the BWMA.   
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Seventy-five discrete impacts associated with recreation, as evidenced by litter, fire rings, etc., 
were recorded in the LORP in all river reaches. This is up from 25 observations in 2013. 
Recreation evidence was most abundant near roads, and in the Lone Pine area.  Miscellaneous 
trash was observed at 26 locations, roughly twice as many locations as in 2013.   
 
Tule Management and Control  
Tule encroachment in the Lower Owens River is a marked issue, as it has greatly reduced open 
water, compromised water conveyance, limited recreational opportunities in the river, and is 
creating a monoculture of instream aquatic vegetation. In the event that more active 
management to control the tules is warranted, several experimental test plots were established 
along the Lower Owens River to evaluate the effectiveness of reducing and controlling tules 
using a variety of methods.  These treatments included herbicide application, repeat cutting of 
stems, planting of competing vegetation, and a control in which no treatments were 
administered.  Monitoring to evaluate the effectiveness of these treatments consisted of monthly 
repeat photo-points and density count of tule stems at the end of the growing season.  Initial 
results indicate that when compared to the control, herbicide and repeat cutting are equally 
effective, while the planting of competing vegetation is less effective.  Despite these initial 
results, the long-term effectiveness of these treatments is unknown and implementing a more 
natural hydrograph with select treatments may prove to be the most beneficial over time.   
 
Creel Survey  
Although not originally slated for 2014, the creel survey was conducted to determine if there 
were residual effects on the LORP’s warmwater fishery from a fish kill that resulted from a July 
2013 flood event.  Methods developed during the 2003 creel survey were utilized in the May 
2014 creel survey and will be used in future monitoring.  Creel survey data will assist with the 
adaptive management decision making process for the LORP warmwater fishery, as it provides 
information about the health, abundance, and distribution of game fish throughout the LORP.   
 
In 2014, volunteer anglers fished five separate fishing areas for a total of 150.5 hours and 
caught 415 fish, 94.7% of which were reported to be in good condition.  Fish caught included 
bass, bluegill, brown bullhead, common carp, channel catfish, and brown trout.  The 2014 creel 
survey results demonstrate that the 2013 LORP fish kill had little to no effect on the warmwater 
fisheries and that the LORP still contains a healthy, diverse warmwater fish community that is 
self-sustaining with multiple age classes.   
 
Weed Management  
LORP invasive plant management during 2014 included both treatment of known sites 
throughout the growing season, as well as ongoing survey activities to identify new infestations.  
Field staff numbers were the same as 2013, supported by both joint contributions from Inyo 
County and LADWP as well as grant funding through the Sierra Nevada Conservancy.   
 
All known perennial pepperweed (Lepidium latifolium) sites within the LORP area were treated 
three times.  Invasive plant populations totaled 1.36 net acres, up significantly over 2013.  
Increases occurred exclusively within two sites near Blackrock, and these areas will receive 
additional scrutiny in 2015.  The Blackrock area also contributed 5 of the 7 newly discovered 
sites, all of which were found along roadways.  Individual sites totaled 46 in 2014, up 7 sites 
discovered by field staff during surveys.  Of the 46 known sites, 22 sites had no plants present 
in 2014.  Of these 22 no growth sites, 11 had no growth for 4 years.  After five continuous years 
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of no growth, sites may be considered eradicated, so if current trends continue, these 11 sites 
will be dropped from the total in 2015.   
 
Saltcedar 
 
From October 2013-March 2014, Inyo County Water Department Saltcedar field crews cut and 
treated with herbicide 180 acres of Saltcedar within the boundaries described in the Wildlife 
Conservation Board (WCB) grant work site, including the water-spreading basins that lie just to 
the west of the Lower Owens River and river-riparian area. These spreading basins harbor 
mature Saltcedar thickets that serve as vast reservoirs of windborne seed.  This past season, 
Saltcedar crews continued to treat resprouts, pull seedlings, and remove mature plants along 
the Lower Owens River, which were identified in the previous year’s RAS data.  This year, 
crews covered approximately 89 miles of riverbank and floodplain. 
 
Approximately 120 piles of dry slash that had accumulated over several years were burned in 
the 2013-2014 field season.  This effort was assisted by the California Department of Forestry 
and Fire Protection and LADWP.



 

 1-5 Introduction 
 

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 pumpback 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 2014 field season (March-October).  The 
development of the LORP Annual Report is a collaborative effort between the ICWD, LADWP, 
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and the MOU consultants.  Personnel from these entities participated in different sections of the 
report writing, data collection, and analysis. 
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: The Executive Summary; 
Sections 1.0 Introduction; 2.0 Hydrologic Monitoring; 4.0 Land Management; 6.0 Tule 
Management and Control; 7.0 LORP Creel Survey; and Section 12.0 Public Comments. 
 
ICWD completed Section 3.0 Lower Owens River Water Quality, Section 5.0 Rapid 
Assessment Survey, and Section 9.0 Saltcedar Report.  Section 8.0 Weed Control was 
authored by the Inyo/Mono Counties Agricultural Commission.   
 
The annual report will be available to download from the LADWP website link: 
http://www.ladwp.com/LORP. 
 
This document represents the reporting requirements for the LORP Annual Report for 2014.   
 
 
 
 
 

http://www.ladwp.com/LORP
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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 2014, 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 2013 through September 2014, 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 Aqueduct 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.   

http://www.ladwp.com/
http://www.ladwp.com/
http://www.ladwp.com/
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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 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 2007 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. To date, calibrating the bubbler 
for seasonal habitat flows has proven difficult and will likely never give accurate results.  
LADWP plans to remove the bubbler and abandon this second measurement at the Intake. 
 
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, 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 1991 Environmental 
Impact Report (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 2013-14 water year targeted an average of 7 cfs to 
the Delta.  Due to unintended flows, the release to the Delta was much higher than the planned 
7 cfs.  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).  The final October 2013 to 
September 2014 average flow to the Delta was 11.2 cfs.   
 
All of the scheduled flows to the Delta were released as planned except for the Period 3, 2014 
September pulse release.  This pulse release was cancelled due to an adaptive management 
recommendation resulting from the large amount of water spilling into the Delta during August.  
Additionally, the Period 4, 2013 November-December Delta pulse flow was released from the 
LORP Intake in late December per an adaptive management recommendation.  
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Hydrologic Figure 1.  Langemann Release to Delta 

 
 
 
 

  
Hydrologic Figure 2.  Langemann and Weir Release to Delta 
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2.2.1 Adaptive Management Results  
For Period 4, 2013 November-December pulse flow, operations followed an adaptive 
management recommendation and the pulse flow was released from the LORP Intake rather 
than the Pumpback Station Langemann Gate.  On December 24, 2013, the LORP Intake was 
increased from 44 cfs to 71 cfs (a 27 cfs increase, which follows the normal 3 cfs to 30 cfs 
increase for the Period 4 pulse flow) where it remained for 5 days until being reduced back to 
normal operational flows.  River flow at the Pumpback Station was 60 cfs at the time of the 
release and increased up to a high of 73 cfs as the increased flows reached the Pumpback 
Station.  As a result, for Period 4, the release to the Delta was as follows: 
 
 

Date Flow (cfs) 
1/6/2014 15 
1/7/2014 19 
1/8/2014 23 
1/9/2014 25 
1/10/2014 25 
1/11/2014 23 
1/12/2014 21 
1/13/2014 18 
1/14/2014 17 
1/15/2014 16 
1/16/2014 15 

  
As can be seen from the data above, although the peak flow was reduced, the spillage 
continued for a longer period of time.  The river was also already spilling into the Delta prior to 
the pulse flow due to river make during the winter period.  Overall, this caused a much larger 
flow to reach the Delta than the amount increased at the Intake. 
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2.2.2 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 
respective staff gauges, and that Billy Lake be maintained full (i.e., at an elevation that 
maintains outflow from the lake).  For all but a very short time in November, the ponds were 
maintained at a level between 1.5 and 3.0 feet.  However, on November 20, the staff gage read 
at Lower Twin Lake was read and found to be 1.39 ft.  The reason why this occurred is 
unknown, but likely occurred due to a clot of vegetation breaking free from the exit of Lower 
Twin Lakes, which in turn caused the pond to drain down to the 1.39 ft level fairly rapidly. 
Immediately upon discovery of the low pond level, the inflow gate was adjusted and by 
November 22, 2013, the staff gage read at Lower Twin Lake was back up to 1.77 ft.  See figure 
below.  

 
Hydrologic 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.  The 
table in Hydrological Appendix 2 presents the annual summary of flows, and shows that at no 
time did the flow at Billy Lake Return Station fall to zero for a day.  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 the following table).  
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Hydrologic Table 1.  LORP Flows – Water Year 2013-14 
 

 
 
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. 
 
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 was released through the middle of 
October 2013.  However, due to a 2012 adaptive management recommendation, flow to Thibaut 
Pond was turned on once again on October 16, 2013 and remained on for the winter season until 
the end of February 2014.  The wetted perimeter was measured in the middle of the winter period in 
January and was 35 acres.  
 
2.3 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 

Station Name
Average Flow 

(cfs)
Maximum 
Flow (cfs)

Minimum Flow 
(cfs)

Below River Intake 56.4 86.0 42.0
Blackrock Return Ditch 1.2 4.0 0.5
Goose Lake Return 1.3 2.2 0.7
Billy Lake Return 1.3 3.4 0.8
Mazourka Canyon Road 51.3 72.0 38.0
Locust Ditch Return 0.0 0.3 0.0
Georges Ditch Return 0.2 11.7 0.0
Reinhackle Springs 51.1 80.0 41.0
Alabama Gates Return 0.0 0.0 0.0
At Pumpback Station 53.8 82.0 37.0
Pump Station 42.6 48.0 22.0
Langemann Gate to Delta 6.3 25.0 3.0
Weir to Delta 4.9 28.0 0.0
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Up until the end of the 2012-13 Runoff Year, wetted acreage measurements were collected 
eight times per year, once in the middle of each season and once at the end of each season.  
Since the beginning of the 2013-14 Runoff Year, only the middle of each season measurements 
have been collected.  The end of season measurements were discontinued because they added 
very little information compared to the middle of season measurements and required extensive 
manpower for taking the each measurement.  The measurements are performed by using GPS 
and walking the perimeter of the wetted edges of the waterfowl area.  When both middle and 
end of season measurements are made the measurement in the middle of the season counts as 
the average for the entire season (see table below). 
 
Hydrologic Table 2.  BWMA Wetted Acreage  
 

  Winterton Unit       Thibaut Unit   
ET 

Season Read Date 
Wetted 

Acreage 
Average 
Inflow  

ET 
Season 

Read 
Date 

Wetted 
Acreage 

Average 
Inflow 

 
Spring        Spring       

   
    

Summer        Summer     
    

   
Fall     Fall       

   
    

Winter        Winter 1/15/2014 7*** 0.72 
    

   
Spring     Spring       

   
    

Summer        Summer     
    

   
Fall        Fall       

    
 

    
  

       
  

  Drew Unit 
   

Waggoner Unit   
ET 

Season Read Date 
Wetted 

Acreage 
Average 
Inflow  

ET 
Season 

Read 
Date 

Wetted 
Acreage 

Average 
Inflow 

 
Spring 5/6/2013 299* 5.15  Spring       

N/A N/A 
 

    

Summer 7/9/2013 278* 5.68  Summer     
N/A N/A 

   
Fall 9/19/2013 287* 4.49  Fall       

10/16/2013 312 
 

    

Winter 1/15/2014 330* 2.15  Winter     
N/A N/A 

   
Spring 5/8/2014 309** 4.71  Spring       

N/A N/A 
 

    

Summer 7/8/2014 278** 4.83  Summer     
N/A N/A 

   
Fall 9/16/2014 270** N/A  Fall       

N/A N/A       
* These measurements count towards the 2013-2014 runoff year acreage goal. 
** These measurements count towards the 2014-2015 runoff year acreage goal. 
*** This acreage does not include the 28 acres of the Thibaut Pond area.  
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2.3.1 Blackrock Waterfowl Management Area Results for April 2013 to March 2014  
The runoff forecast for runoff year 2013-14 was 54%, so the waterfowl acreage goal for this year 
was set at 270 acres.   
 
On April 16 the spring flows were set and the inflows to the Drew Unit were increased to 5.6 cfs.  
When the wetted perimeter was measured with GPS in the middle of the spring season, the 
wetted area in the Drew Unit was 299 acres. 
 
On June 3 the summer flows were set and the inflows to the Drew Unit were increased to 
5.7 cfs.  When the wetted perimeter was measured with GPS in the middle of the summer 
season, the wetted area in the Drew Unit was 278 acres. 
 
On August 19 the fall flows were set and the inflows to the Drew Unit were decreased to 4.7 cfs.  
When the wetted perimeter was measured with GPS in the middle of the fall season, the wetted 
area in the Drew Unit was 287 acres. 
 
On October 16 the Thibaut Unit inflow was turned on to 1.0 cfs and the winter flows were set for 
the Drew Unit decreasing it to 1.8 cfs.  When the wetted perimeter was measured with GPS in 
the middle of the winter season, the wetted area was 330 acres for the Drew Unit and 35 acres 
for the Thibaut Unit. 
 
The average waterfowl wetted acreage for the 2013-14 year was 308 acres, which was above 
the goal of 270 acres. 
 
2.3.2 Blackrock Waterfowl Management Area Results for April 2014 to September 2014  
The runoff forecast for runoff year 2014-15 was 50%, so the waterfowl acreage goal for this year 
was set at 250 acres.   
 
On April 7 the Thibaut Unit inflow was turned off for the summer. 
 
On April 16 the spring flows were set and the inflows to the Drew Unit were increased to 4.9 cfs.  
When the wetted perimeter was measured with GPS in the middle of the spring season, the 
wetted area was 309 acres for Drew. 
 
On May 29 the summer flows were set and the inflows to Drew were decreased to 4.7 cfs.  
When the wetted perimeter was measured with GPS in the middle of the summer season, the 
wetted area was 278 acres for the Drew Unit. 
 
On August 16 the fall flows were set and the inflows to the Drew Unit were decreased to 4.1 cfs.  
When the wetted perimeter was measured with GPS in the middle of the fall season, the wetted 
area was 270 acres for the Drew Unit. 
 
The average waterfowl wetted acreage so far through fall is 283 acres, which is above the goal 
of 250 acres. 
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2.4 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 2013 to September 2014.  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.   
 
2.4.1 River Flow Loss or Gain by Month and Year  
Flow losses or gains can vary over time as presented in the 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 also result in flow increases.  
 
Hydrologic Table 3.  Average Monthly River Flow Losses/Gains 
From the Intake to the Pumpback Station during the 2013 and 2014 Water Year   

 Month Gain(+) or Loss(-) (cfs) Acre-Feet-Per-Day 

20
13

 OCT -3 -5 
NOV +4 +9 
DEC +3 +6 

20
14

 

JAN +13 +26 
FEB +9 +17 
MAR +10 +20 
APR +3 +5 
MAY -14 -28 
JUN -31 -62 
JUL -41 -81 
AUG -11 -21 
SEP -21 -41 

  AVG MONTH -7 cfs -13 AcFt 
  
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 
40,862 acre-feet, inflows from augmentation spillgates were 2,865 acre-feet, and outflows from the 
Pumpback Station were 38,946 acre-feet.  This yields a loss of 4,782 acre-feet for the year, a daily 
average of approximately 6.6 cfs between the Intake and the Pumpback Station.  Water loss during 
the 2013-14 water year (October 2013 to September 2014) represents about 11% of the total 
released flow from the Intake and augmentation spillgates into the river channel. 
 
For the year, the river lost an average of 6.6 cfs (11%).  The previous year yielded a loss of 10.4 cfs 
(17%).  
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2.4.2 Flow Loss or Gain by River Reach during the Winter Period  
From December 2013 to March 2014, an average flow of 47 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 51 cfs.  The average flow reaching the Pumpback Station was 60 cfs, 
an increase of 9 cfs during the 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 lost 6 cfs, while the 
reach from Mazourka Canyon Road to the Reinhackle gaging station gained 2 cfs and Reinhackle 
to the Pumpback Station gained 12 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.   
 
Hydrologic Table 4.  Winter Flow Losses/Gains, December 2013 to March 2014 
 

Recording Station Average Flow (cfs) Gain or Loss (cfs) Accumulative (cfs) 

Intake* 47 N/A N/A 
Mazourka 45 -6 -6 
Reinhackle 48 +2 -4 
Pumpback 60 +12 +9 

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 
   

 
2.4.3 Flow Loss or Gain by River Reach during the Summer Period  
During the summer period of June 2014 to September 2014, all river reaches lost water.  The 
effects of ET are evident from the high total flow loss (-26 cfs) between the Intake to the Pumpback 
Station.  Summer flow losses were 35 cfs higher than conditions during the winter season.  The 
largest flow losses occurred at the Intake to Mazourka reach (-14 cfs) (see following table). 
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Hydrologic Table 5.  Summer Flow Losses/Gains, June 2014 to September 2014 
 

Recording Station Average Flow (cfs) Gain or Loss (cfs) Accumulative (cfs) 

Intake* 72 N/A N/A 
Mazourka 61 -14 -14 
Reinhackle 58 -4 -18 
Pumpback 50 -8 -26  

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 

   
2.5 Seasonal Habitat Flow  
The runoff forecast for runoff year 2014-15 was 50%, so there was no seasonal habitat flow for 
the year.   
 
 



DRAFT LORP Annual Report 2014 
 

 2-13 Hydrological Monitoring Appendix 

2.6 Appendix 
 
2.6.1 Appendix 1. Hydrologic Monitoring Graphs 
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2.6.2 Appendix 2. River Flow Tables 

 

Fl
ow

 
G

ag
in

g 
St

at
io

n

Date
10/1/2013 62.0 1.0 1.5 1.3 48.0 0.0 0.0 53.0 0.0 47.0 42.0 5.0 0.0 52.5
10/2/2013 62.0 1.0 1.5 1.4 51.0 0.0 0.0 54.0 0.0 47.0 43.0 4.0 0.0 53.5
10/3/2013 62.0 2.0 1.5 1.4 53.0 0.0 0.0 55.0 0.0 48.0 44.0 4.0 0.0 54.5
10/4/2013 62.0 1.0 1.4 1.4 53.0 0.0 0.0 55.0 0.0 48.0 44.0 4.0 0.0 54.5
10/5/2013 62.0 1.0 1.4 1.4 52.0 0.0 0.0 54.0 0.0 47.0 43.0 4.0 0.0 53.8
10/6/2013 62.0 1.0 1.4 1.4 48.0 0.0 0.0 55.0 0.0 47.0 43.0 4.0 0.0 53.0
10/7/2013 62.0 2.0 1.4 1.4 53.0 0.0 0.0 56.0 0.0 47.0 43.0 4.0 0.0 54.5
10/8/2013 62.0 1.0 1.4 1.3 50.0 0.0 0.0 56.0 0.0 48.0 44.0 4.0 0.0 54.0
10/9/2013 62.0 1.0 1.5 1.4 55.0 0.0 0.0 58.0 0.0 49.0 45.0 4.0 0.0 56.0

10/10/2013 62.0 2.0 1.7 1.5 58.0 0.0 0.0 60.0 0.0 50.0 46.0 4.0 0.0 57.5
10/11/2013 62.0 2.0 1.8 1.5 60.0 0.0 0.0 60.0 0.0 52.0 48.0 4.0 0.0 58.5
10/12/2013 61.0 2.0 1.9 1.5 60.0 0.0 0.0 62.0 0.0 52.0 48.0 4.0 0.0 58.8
10/13/2013 62.0 2.0 1.9 1.4 59.0 0.0 0.0 63.0 0.0 55.0 48.0 4.0 3.0 59.8
10/14/2013 61.0 2.0 1.9 1.4 57.0 0.0 0.0 64.0 0.0 57.0 48.0 4.0 5.0 59.8
10/15/2013 61.0 1.0 2.0 1.4 52.0 0.0 0.0 62.0 0.0 57.0 48.0 4.0 5.0 58.0
10/16/2013 52.0 1.0 2.0 1.4 50.0 0.0 0.0 62.0 0.0 58.0 48.0 4.0 6.0 55.5
10/17/2013 44.0 2.0 2.0 1.3 50.0 0.0 0.0 61.0 0.0 59.0 48.0 4.0 7.0 53.5
10/18/2013 43.0 1.0 1.9 1.3 50.0 0.0 0.0 59.0 0.0 60.0 48.0 4.0 8.0 53.0
10/19/2013 45.0 2.0 1.9 1.3 49.0 0.0 0.0 57.0 0.0 60.0 48.0 4.0 8.0 52.8
10/20/2013 45.0 1.0 1.9 1.3 44.0 0.0 0.0 56.0 0.0 61.0 48.0 4.0 9.0 51.5
10/21/2013 45.0 2.0 1.9 1.3 42.0 0.0 0.0 56.0 0.0 61.0 48.0 4.0 9.0 51.0
10/22/2013 45.0 2.0 1.8 1.2 41.0 0.0 0.0 56.0 0.0 61.0 48.0 4.0 9.0 50.8
10/23/2013 46.0 1.0 1.7 1.2 41.0 0.0 0.0 55.0 0.0 60.0 48.0 4.0 8.0 50.5
10/24/2013 43.0 1.0 1.4 1.3 40.0 0.0 0.0 53.0 0.0 60.0 48.0 4.0 8.0 49.0
10/25/2013 44.0 1.0 1.4 1.4 41.0 0.0 0.0 50.0 0.0 59.0 48.0 4.0 7.0 48.5
10/26/2013 45.0 1.0 1.4 1.4 41.0 0.0 0.0 49.0 0.0 59.0 48.0 4.0 7.0 48.5
10/27/2013 44.0 2.0 1.4 1.4 40.0 0.0 0.0 48.0 0.0 59.0 48.0 4.0 7.0 47.8
10/28/2013 43.0 2.0 1.3 1.4 38.0 0.0 0.0 46.0 0.0 58.0 48.0 4.0 6.0 46.3
10/29/2013 42.0 1.0 1.3 1.6 39.0 0.0 0.0 46.0 0.0 58.0 48.0 4.0 6.0 46.3
10/30/2013 44.0 1.0 1.3 1.7 46.0 0.0 0.0 47.0 0.0 56.0 47.0 4.0 5.0 48.3
10/31/2013 43.0 1.0 1.3 1.7 45.0 0.0 0.0 47.0 0.0 55.0 48.0 4.0 3.0 47.5

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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Fl
ow

 
G

ag
in

g 
St

at
io

n

Date
11/1/2013 44.0 2.0 1.3 2.5 44.0 0.0 0.0 46.0 0.0 53.0 48.0 4.0 1.0 46.8
11/2/2013 45.0 1.0 1.4 2.0 46.0 0.0 0.0 46.0 0.0 52.0 48.0 4.0 0.0 47.3
11/3/2013 43.0 1.0 1.4 1.6 43.0 0.0 0.0 46.0 0.0 51.0 47.0 4.0 0.0 45.8
11/4/2013 42.0 2.0 1.4 1.6 46.0 0.0 0.0 46.0 0.0 52.0 48.0 4.0 0.0 46.5
11/5/2013 42.0 2.0 1.4 1.5 46.0 0.0 0.0 46.0 0.0 51.0 47.0 4.0 0.0 46.3
11/6/2013 43.0 2.0 1.4 1.5 46.0 0.0 0.0 46.0 0.0 50.0 46.0 4.0 0.0 46.3
11/7/2013 44.0 2.0 1.3 1.5 46.0 0.0 0.0 46.0 0.0 49.0 45.0 4.0 0.0 46.3
11/8/2013 45.0 2.0 1.3 1.5 45.0 0.0 0.0 45.0 0.0 49.0 45.0 4.0 0.0 46.0
11/9/2013 45.0 2.0 1.3 1.5 46.0 0.0 0.0 45.0 0.0 50.0 46.0 4.0 0.0 46.5

11/10/2013 45.0 1.0 1.3 1.4 46.0 0.0 0.0 46.0 0.0 50.0 46.0 4.0 0.0 46.8
11/11/2013 45.0 1.0 1.3 1.4 47.0 0.0 0.0 45.0 0.0 51.0 47.0 4.0 0.0 47.0
11/12/2013 45.0 1.0 1.4 1.4 44.0 0.0 0.0 46.0 0.0 50.0 46.0 4.0 0.0 46.3
11/13/2013 45.0 1.0 1.3 1.4 44.0 0.0 0.0 47.0 0.0 51.0 47.0 4.0 0.0 46.8
11/14/2013 52.0 1.0 1.3 1.4 43.0 0.0 0.0 47.0 0.0 51.0 47.0 4.0 0.0 48.3
11/15/2013 48.0 1.0 1.3 1.4 43.0 0.0 0.0 48.0 0.0 50.0 46.0 4.0 0.0 47.3
11/16/2013 43.0 1.0 1.2 1.4 43.0 0.0 0.0 48.0 0.0 52.0 48.0 4.0 0.0 46.5
11/17/2013 43.0 1.0 1.0 1.4 45.0 0.0 0.0 48.0 0.0 52.0 48.0 4.0 0.0 47.0
11/18/2013 43.0 1.0 0.7 1.4 44.0 0.0 0.0 48.0 0.0 52.0 48.0 4.0 0.0 46.8
11/19/2013 46.0 1.0 0.8 1.3 43.0 0.0 0.0 48.0 0.0 52.0 48.0 4.0 0.0 47.3
11/20/2013 47.0 1.0 1.6 1.3 40.0 0.0 0.0 49.0 0.0 52.0 48.0 4.0 0.0 47.0
11/21/2013 47.0 1.0 1.6 1.3 42.0 0.0 0.0 51.0 0.0 52.0 48.0 4.0 0.0 48.0
11/22/2013 44.0 1.0 1.7 1.3 43.0 0.0 0.0 51.0 0.0 45.0 39.0 4.0 2.0 45.8
11/23/2013 42.0 2.0 1.8 1.4 43.0 0.1 0.0 49.0 0.0 62.0 48.0 4.0 10.0 49.0
11/24/2013 42.0 1.0 1.8 1.5 44.0 0.1 0.0 48.0 0.0 61.0 48.0 4.0 9.0 48.8
11/25/2013 44.0 2.0 1.7 2.9 43.0 0.1 0.1 48.0 0.0 59.0 48.0 4.0 7.0 48.5
11/26/2013 43.0 1.0 1.7 3.4 44.0 0.3 0.1 48.0 0.0 56.0 48.0 3.0 5.0 47.8
11/27/2013 43.0 1.0 1.8 1.4 41.0 0.2 0.1 49.0 0.0 58.0 45.0 3.0 10.0 47.8
11/28/2013 42.0 1.0 1.8 1.4 40.0 0.0 0.1 50.0 0.0 60.0 48.0 3.0 9.0 48.0
11/29/2013 43.0 1.0 1.7 1.4 43.0 0.0 0.1 50.0 0.0 60.0 48.0 3.0 9.0 49.0
11/30/2013 43.0 1.0 1.8 1.4 43.0 0.0 0.1 49.0 0.0 59.0 48.0 3.0 8.0 48.5

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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Fl
ow

 
G

ag
in

g 
St

at
io

n

Date
12/1/2013 43.0 2.0 1.8 1.4 43.0 0.0 0.1 48.0 0.0 59.0 48.0 3.0 8.0 48.3
12/2/2013 43.0 1.0 1.8 1.4 40.0 0.0 0.1 48.0 0.0 60.0 48.0 3.0 9.0 47.8
12/3/2013 43.0 1.0 1.7 1.5 42.0 0.0 0.1 48.0 0.0 59.0 47.0 3.0 9.0 48.0
12/4/2013 43.0 1.0 1.6 1.5 44.0 0.0 0.1 47.0 0.0 58.0 48.0 3.0 7.0 48.0
12/5/2013 44.0 1.0 2.2 1.5 43.0 0.0 0.0 47.0 0.0 58.0 48.0 3.0 7.0 48.0
12/6/2013 43.0 1.0 2.1 1.6 43.0 0.0 0.0 46.0 0.0 57.0 48.0 3.0 6.0 47.3
12/7/2013 43.0 1.0 2.2 1.6 44.0 0.0 0.0 47.0 0.0 57.0 48.0 3.0 6.0 47.8
12/8/2013 42.0 2.0 2.2 1.6 45.0 0.0 0.0 47.0 0.0 56.0 48.0 3.0 5.0 47.5
12/9/2013 42.0 1.0 2.2 1.6 45.0 0.0 0.0 47.0 0.0 54.0 48.0 3.0 3.0 47.0

12/10/2013 43.0 1.0 2.2 1.6 45.0 0.0 0.0 46.0 0.0 54.0 48.0 3.0 3.0 47.0
12/11/2013 46.0 1.0 2.1 1.5 43.0 0.0 0.1 48.0 0.0 54.0 48.0 3.0 3.0 47.8
12/12/2013 45.0 1.0 2.1 1.5 44.0 0.0 0.2 49.0 0.0 54.0 48.0 3.0 3.0 48.0
12/13/2013 46.0 2.0 2.1 1.5 46.0 0.0 0.1 47.0 0.0 53.0 48.0 3.0 2.0 48.0
12/14/2013 46.0 2.0 2.0 1.5 47.0 0.0 0.0 49.0 0.0 53.0 48.0 3.0 2.0 48.8
12/15/2013 46.0 2.0 2.1 1.5 47.0 0.0 0.1 48.0 0.0 53.0 48.0 3.0 2.0 48.5
12/16/2013 46.0 1.0 2.1 1.6 45.0 0.0 0.1 49.0 0.0 54.0 48.0 3.0 3.0 48.5
12/17/2013 45.0 1.0 2.1 1.6 45.0 0.0 0.1 49.0 0.0 55.0 48.0 3.0 4.0 48.5
12/18/2013 48.0 1.0 2.2 1.6 45.0 0.0 0.1 51.0 0.0 56.0 48.0 3.0 5.0 50.0
12/19/2013 47.0 1.0 2.2 1.6 46.0 0.0 0.1 52.0 0.0 57.0 48.0 3.0 6.0 50.5
12/20/2013 45.0 2.0 2.1 1.6 46.0 0.0 0.1 51.0 0.0 57.0 48.0 3.0 6.0 49.8
12/21/2013 46.0 1.0 2.0 1.6 46.0 0.0 0.1 51.0 0.0 57.0 48.0 3.0 6.0 50.0
12/22/2013 45.0 1.0 1.9 1.6 46.0 0.0 0.1 50.0 0.0 58.0 48.0 3.0 7.0 49.8
12/23/2013 46.0 2.0 1.9 1.6 45.0 0.0 0.1 50.0 0.0 58.0 48.0 3.0 7.0 49.8
12/24/2013 65.0 1.0 1.9 1.7 44.0 0.0 0.1 50.0 0.0 60.0 48.0 3.0 9.0 54.8
12/25/2013 75.0 1.0 2.0 1.6 44.0 0.0 0.0 50.0 0.0 60.0 48.0 3.0 9.0 57.3
12/26/2013 74.0 2.0 2.1 1.5 46.0 0.0 0.0 50.0 0.0 60.0 48.0 3.0 9.0 57.5
12/27/2013 73.0 2.0 2.0 1.4 51.0 0.0 0.0 49.0 0.0 60.0 48.0 3.0 9.0 58.3
12/28/2013 73.0 1.0 1.9 1.4 61.0 0.0 0.1 50.0 0.0 60.0 48.0 3.0 9.0 61.0
12/29/2013 54.0 2.0 1.8 1.4 65.0 0.0 0.1 50.0 0.0 60.0 48.0 3.0 9.0 57.3
12/30/2013 44.0 1.0 1.5 1.4 67.0 0.0 0.1 50.0 0.0 59.0 48.0 3.0 8.0 55.0
12/31/2013 45.0 1.0 1.3 1.5 68.0 0.0 0.1 55.0 0.0 59.0 48.0 3.0 8.0 56.8

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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Fl
ow

 
G

ag
in

g 
St

at
io

n

Date
1/1/2014 46.0 1.0 1.3 1.5 64.0 0.0 0.1 62.0 0.0 59.0 48.0 3.0 8.0 57.8
1/2/2014 45.0 1.0 1.3 1.5 53.0 0.0 0.1 68.0 0.0 59.0 48.0 3.0 8.0 56.3
1/3/2014 45.0 1.0 1.4 1.5 49.0 0.0 0.1 71.0 0.0 59.0 48.0 3.0 8.0 56.0
1/4/2014 45.0 2.0 1.4 1.6 48.0 0.0 0.1 71.0 0.0 59.0 48.0 3.0 8.0 55.8
1/5/2014 45.0 2.0 1.4 1.6 47.0 0.0 0.0 66.0 0.0 61.0 48.0 3.0 10.0 54.8
1/6/2014 45.0 1.0 1.3 1.5 46.0 0.0 0.0 60.0 0.0 63.0 48.0 3.0 12.0 53.5
1/7/2014 44.0 1.0 1.3 1.5 45.0 0.0 0.0 53.0 0.0 67.0 48.0 3.0 16.0 52.3
1/8/2014 45.0 1.0 1.3 1.5 45.0 0.0 0.0 51.0 0.0 71.0 48.0 3.0 20.0 53.0
1/9/2014 46.0 1.0 1.3 1.5 45.0 0.0 0.0 49.0 0.0 73.0 48.0 3.0 22.0 53.3
1/10/2014 46.0 1.0 1.4 1.5 45.0 0.0 0.0 49.0 0.0 73.0 48.0 3.0 22.0 53.3
1/11/2014 46.0 1.0 1.4 1.5 45.0 0.0 0.0 49.0 0.0 71.0 48.0 3.0 20.0 52.8
1/12/2014 46.0 1.0 1.3 1.6 46.0 0.0 0.0 49.0 0.0 69.0 48.0 3.0 18.0 52.5
1/13/2014 46.0 1.0 1.3 1.6 45.0 0.0 0.1 49.0 0.0 66.0 48.0 3.0 15.0 51.5
1/14/2014 46.0 1.0 1.3 1.5 45.0 0.0 0.1 49.0 0.0 65.0 48.0 3.0 14.0 51.3
1/15/2014 45.0 1.0 1.3 1.5 44.0 0.0 0.1 49.0 0.0 64.0 48.0 3.0 13.0 50.5
1/16/2014 45.0 1.0 1.3 1.4 45.0 0.0 0.1 48.0 0.0 63.0 48.0 3.0 12.0 50.3
1/17/2014 45.0 1.0 1.5 1.4 44.0 0.0 0.0 48.0 0.0 62.0 48.0 3.0 11.0 49.8
1/18/2014 45.0 2.0 1.5 1.4 44.0 0.0 0.1 47.0 0.0 62.0 48.0 3.0 11.0 49.5
1/19/2014 45.0 2.0 1.5 1.4 44.0 0.0 0.0 47.0 0.0 62.0 48.0 3.0 11.0 49.5
1/20/2014 45.0 2.0 1.4 1.4 44.0 0.0 0.0 47.0 0.0 62.0 48.0 3.0 11.0 49.5
1/21/2014 45.0 1.0 1.4 1.3 44.0 0.0 0.0 47.0 0.0 60.0 48.0 3.0 9.0 49.0
1/22/2014 45.0 1.0 1.3 1.3 44.0 0.0 0.0 47.0 0.0 61.0 48.0 3.0 10.0 49.3
1/23/2014 45.0 2.0 1.3 1.3 44.0 0.0 0.0 47.0 0.0 60.0 48.0 3.0 9.0 49.0
1/24/2014 46.0 2.0 1.4 1.4 43.0 0.0 0.0 47.0 0.0 60.0 48.0 3.0 9.0 49.0
1/25/2014 46.0 1.0 1.5 1.4 43.0 0.0 0.0 47.0 0.0 59.0 48.0 3.0 8.0 48.8
1/26/2014 46.0 2.0 1.5 1.4 43.0 0.0 0.0 47.0 0.0 59.0 48.0 3.0 8.0 48.8
1/27/2014 46.0 2.0 1.5 1.4 44.0 0.0 0.0 47.0 0.0 59.0 48.0 3.0 8.0 49.0
1/28/2014 46.0 2.0 1.5 1.4 45.0 0.0 0.0 47.0 0.0 59.0 48.0 3.0 8.0 49.3
1/29/2014 45.0 1.0 1.5 1.3 46.0 0.0 0.0 47.0 0.0 59.0 48.0 3.0 8.0 49.3
1/30/2014 46.0 1.0 1.5 1.3 46.0 0.0 0.0 47.0 0.0 59.0 48.0 3.0 8.0 49.5
1/31/2014 46.0 2.0 1.5 1.4 47.0 0.0 0.0 47.0 0.0 59.0 48.0 3.0 8.0 49.8

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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Fl
ow

 
G

ag
in

g 
St

at
io

n

Date
2/1/2014 46.0 1.0 1.5 1.4 45.0 0.0 0.0 48.0 0.0 59.0 48.0 3.0 8.0 49.5
2/2/2014 46.0 1.0 1.5 1.4 44.0 0.0 0.0 47.0 0.0 59.0 48.0 3.0 8.0 49.0
2/3/2014 46.0 1.0 1.4 1.4 43.0 0.0 0.0 47.0 0.0 59.0 48.0 3.0 8.0 48.8
2/4/2014 45.0 1.0 1.5 1.4 43.0 0.0 0.0 45.0 0.0 59.0 48.0 3.0 8.0 48.0
2/5/2014 46.0 1.0 1.5 1.4 43.0 0.0 0.0 45.0 0.0 58.0 48.0 3.0 7.0 48.0
2/6/2014 49.0 1.0 1.4 1.4 44.0 0.0 0.0 44.0 0.0 59.0 48.0 3.0 8.0 49.0
2/7/2014 49.0 1.0 1.3 1.3 43.0 0.0 0.0 44.0 0.0 59.0 48.0 3.0 8.0 48.8
2/8/2014 48.0 1.0 1.2 1.3 44.0 0.0 0.0 45.0 0.0 59.0 48.0 3.0 8.0 49.0
2/9/2014 48.0 1.0 1.1 1.3 44.0 0.0 0.0 45.0 0.0 59.0 48.0 3.0 8.0 49.0
2/10/2014 48.0 1.0 1.1 1.3 45.0 0.0 0.0 46.0 0.0 59.0 48.0 3.0 8.0 49.5
2/11/2014 49.0 1.0 1.1 1.3 44.0 0.0 0.2 46.0 0.0 59.0 48.0 3.0 8.0 49.5
2/12/2014 49.0 1.0 1.1 1.2 43.0 0.0 0.2 46.0 0.0 59.0 48.0 3.0 8.0 49.3
2/13/2014 49.0 1.0 1.1 1.1 42.0 0.0 0.2 46.0 0.0 60.0 48.0 3.0 9.0 49.3
2/14/2014 49.0 1.0 1.1 1.1 43.0 0.0 0.2 46.0 0.0 60.0 48.0 3.0 9.0 49.5
2/15/2014 49.0 1.0 1.1 1.0 43.0 0.0 0.2 46.0 0.0 60.0 48.0 3.0 9.0 49.5
2/16/2014 49.0 1.0 1.1 1.0 44.0 0.0 0.1 45.0 0.0 62.0 48.0 3.0 11.0 50.0
2/17/2014 49.0 1.0 1.1 1.0 43.0 0.0 0.1 45.0 0.0 62.0 48.0 3.0 11.0 49.8
2/18/2014 49.0 1.0 1.1 1.0 43.0 0.0 0.1 44.0 0.0 63.0 48.0 3.0 12.0 49.8
2/19/2014 49.0 1.0 1.1 1.1 43.0 0.0 0.1 44.0 0.0 63.0 48.0 3.0 12.0 49.8
2/20/2014 49.0 1.0 1.1 1.0 43.0 0.0 0.1 44.0 0.0 63.0 48.0 3.0 12.0 49.8
2/21/2014 49.0 1.0 1.2 1.1 43.0 0.0 0.1 44.0 0.0 62.0 48.0 3.0 11.0 49.5
2/22/2014 49.0 1.0 1.2 1.1 42.0 0.0 0.1 45.0 0.0 61.0 48.0 3.0 10.0 49.3
2/23/2014 49.0 1.0 1.1 1.0 42.0 0.0 0.2 44.0 0.0 61.0 48.0 3.0 10.0 49.0
2/24/2014 49.0 1.0 1.1 0.9 43.0 0.0 0.2 44.0 0.0 61.0 48.0 3.0 10.0 49.3
2/25/2014 49.0 1.0 1.1 1.0 43.0 0.0 0.2 44.0 0.0 61.0 48.0 3.0 10.0 49.3
2/26/2014 49.0 1.0 1.1 1.0 43.0 0.0 0.1 43.0 0.0 60.0 48.0 3.0 9.0 48.8
2/27/2014 49.0 1.0 1.2 1.0 44.0 0.0 0.1 43.0 0.0 59.0 48.0 3.0 8.0 48.8
2/28/2014 49.0 1.0 1.6 1.0 44.0 0.0 0.1 43.0 0.0 68.0 48.0 4.0 16.0 51.0

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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Fl
ow

 
G

ag
in

g 
St

at
io

n

Date
3/1/2014 48.0 1.0 2.0 1.0 46.0 0.0 0.1 45.0 0.0 59.0 48.0 3.0 8.0 49.5
3/2/2014 48.0 1.0 2.0 1.0 49.0 0.0 0.1 46.0 0.0 67.0 47.0 3.0 17.0 52.5
3/3/2014 48.0 1.0 1.8 1.0 50.0 0.0 0.2 46.0 0.0 62.0 47.0 4.0 11.0 51.5
3/4/2014 49.0 1.0 1.6 1.1 48.0 0.0 0.1 48.0 0.0 63.0 47.0 4.0 12.0 52.0
3/5/2014 45.0 1.0 1.5 1.1 46.0 0.0 0.1 48.0 0.0 63.0 47.0 4.0 12.0 50.5
3/6/2014 47.0 1.0 1.4 1.2 45.0 0.0 0.1 50.0 0.0 63.0 48.0 4.0 11.0 51.3
3/7/2014 47.0 1.0 1.3 1.1 44.0 0.0 0.1 51.0 0.0 63.0 48.0 4.0 11.0 51.3
3/8/2014 46.0 1.0 1.3 1.1 44.0 0.0 0.1 50.0 0.0 62.0 48.0 4.0 10.0 50.5
3/9/2014 46.0 1.0 1.2 1.0 44.0 0.0 0.1 48.0 0.0 63.0 48.0 4.0 11.0 50.3
3/10/2014 46.0 1.0 1.2 1.0 44.0 0.0 0.1 47.0 0.0 63.0 48.0 4.0 11.0 50.0
3/11/2014 46.0 1.0 1.2 1.0 43.0 0.0 0.2 46.0 0.0 64.0 48.0 4.0 12.0 49.8
3/12/2014 46.0 1.0 1.1 1.1 44.0 0.0 0.2 46.0 0.0 64.0 48.0 4.0 12.0 50.0
3/13/2014 46.0 1.0 1.1 1.1 43.0 0.0 0.2 46.0 0.0 64.0 48.0 4.0 12.0 49.8
3/14/2014 46.0 1.0 1.2 1.2 43.0 0.0 0.2 45.0 0.0 63.0 48.0 4.0 11.0 49.3
3/15/2014 47.0 1.0 1.2 1.2 43.0 0.0 0.2 45.0 0.0 62.0 48.0 4.0 10.0 49.3
3/16/2014 46.0 1.0 1.1 1.2 43.0 0.0 0.2 45.0 0.0 61.0 48.0 4.0 9.0 48.8
3/17/2014 46.0 1.0 1.2 1.2 42.0 0.0 0.2 45.0 0.0 60.0 48.0 4.0 8.0 48.3
3/18/2014 47.0 1.0 1.1 1.2 43.0 0.0 0.2 43.0 0.0 60.0 46.0 4.0 10.0 48.3
3/19/2014 46.0 1.0 1.1 1.2 43.0 0.0 0.3 42.0 0.0 61.0 47.0 4.0 10.0 48.0
3/20/2014 47.0 1.0 1.2 1.2 43.0 0.0 0.3 42.0 0.0 62.0 47.0 4.0 11.0 48.5
3/21/2014 47.0 1.0 1.2 1.3 43.0 0.0 0.2 42.0 0.0 61.0 46.0 4.0 11.0 48.3
3/22/2014 47.0 1.0 1.2 1.3 43.0 0.0 0.2 43.0 0.0 59.0 47.0 4.0 8.0 48.0
3/23/2014 46.0 1.0 1.2 1.4 44.0 0.0 0.2 43.0 0.0 57.0 47.0 4.0 6.0 47.5
3/24/2014 47.0 1.0 1.2 1.4 45.0 0.0 0.2 43.0 0.0 57.0 47.0 4.0 6.0 48.0
3/25/2014 47.0 1.0 1.2 1.4 45.0 0.0 0.3 42.0 0.0 57.0 44.0 4.0 9.0 47.8
3/26/2014 47.0 1.0 1.2 1.4 45.0 0.0 0.4 43.0 0.0 57.0 48.0 4.0 5.0 48.0
3/27/2014 47.0 1.0 1.2 1.4 46.0 0.0 0.2 43.0 0.0 57.0 48.0 4.0 5.0 48.3
3/28/2014 47.0 1.0 1.2 1.4 46.0 0.0 0.3 43.0 0.0 56.0 48.0 4.0 4.0 48.0
3/29/2014 47.0 1.0 1.1 1.4 46.0 0.0 0.3 44.0 0.0 55.0 44.0 4.0 7.0 48.0
3/30/2014 46.0 1.0 1.1 1.4 46.0 0.0 0.2 44.0 0.0 56.0 47.0 4.0 5.0 48.0
3/31/2014 47.0 1.0 1.1 1.4 46.0 0.0 0.2 44.0 0.0 55.0 48.0 4.0 3.0 48.0

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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Fl
ow

 
G

ag
in

g 
St

at
io

n

Date
4/1/2014 46.0 1.0 1.0 1.4 46.0 0.0 0.2 44.0 0.0 55.0 48.0 4.0 3.0 47.8
4/2/2014 45.0 1.0 1.0 1.4 48.0 0.0 0.2 44.0 0.0 55.0 48.0 4.0 3.0 48.0
4/3/2014 45.0 1.0 1.0 1.4 48.0 0.0 0.2 44.0 0.0 56.0 48.0 4.0 4.0 48.3
4/4/2014 45.0 2.0 1.1 1.4 48.0 0.0 0.2 44.0 0.0 56.0 48.0 4.0 4.0 48.3
4/5/2014 46.0 1.0 1.1 1.4 47.0 0.0 0.2 45.0 0.0 56.0 48.0 4.0 4.0 48.5
4/6/2014 46.0 1.0 1.1 1.4 47.0 0.0 0.2 45.0 0.0 56.0 48.0 4.0 4.0 48.5
4/7/2014 45.0 1.0 1.0 1.4 47.0 0.0 0.2 44.0 0.0 56.0 48.0 4.0 4.0 48.0
4/8/2014 45.0 1.0 1.0 1.3 47.0 0.0 0.2 44.0 0.0 56.0 48.0 4.0 4.0 48.0
4/9/2014 45.0 1.0 1.0 1.2 47.0 0.0 0.2 44.0 0.0 56.0 48.0 4.0 4.0 48.0
4/10/2014 45.0 1.0 1.0 1.0 47.0 0.0 0.1 44.0 0.0 56.0 48.0 4.0 4.0 48.0
4/11/2014 45.0 1.0 1.0 1.0 47.0 0.0 0.2 44.0 0.0 55.0 48.0 4.0 3.0 47.8
4/12/2014 45.0 2.0 1.0 1.1 47.0 0.0 0.3 45.0 0.0 55.0 48.0 4.0 3.0 48.0
4/13/2014 45.0 1.0 1.0 1.1 47.0 0.0 0.5 44.0 0.0 53.0 48.0 4.0 1.0 47.3
4/14/2014 46.0 1.0 1.0 1.0 47.0 0.0 0.4 43.0 0.0 52.0 48.0 4.0 0.0 47.0
4/15/2014 46.0 1.0 1.0 1.0 47.0 0.0 0.4 43.0 0.0 51.0 48.0 3.0 0.0 46.8
4/16/2014 46.0 2.0 1.0 1.1 48.0 0.0 0.2 43.0 0.0 54.0 48.0 4.0 2.0 47.8
4/17/2014 46.0 2.0 1.1 1.2 47.0 0.0 0.2 42.0 0.0 52.0 48.0 4.0 0.0 46.8
4/18/2014 46.0 1.0 1.1 1.2 48.0 0.0 0.3 42.0 0.0 52.0 48.0 4.0 0.0 47.0
4/19/2014 45.0 0.5 1.1 1.2 48.0 0.0 0.7 43.0 0.0 52.0 48.0 4.0 0.0 47.0
4/20/2014 45.0 1.0 1.1 1.2 49.0 0.0 0.6 44.0 0.0 49.0 29.0 20.0 0.0 46.8
4/21/2014 45.0 2.0 1.1 1.2 48.0 0.0 0.5 44.0 0.0 49.0 24.0 25.0 0.0 46.5
4/22/2014 46.0 2.0 1.1 1.1 47.0 0.0 0.3 44.0 0.0 48.0 23.0 25.0 0.0 46.3
4/23/2014 46.0 2.0 1.0 1.1 47.0 0.0 0.2 45.0 0.0 47.0 22.0 25.0 0.0 46.3
4/24/2014 46.0 1.0 1.0 1.0 47.0 0.0 0.2 44.0 0.0 47.0 22.0 25.0 0.0 46.0
4/25/2014 46.0 1.0 1.0 1.0 47.0 0.0 0.2 44.0 0.0 47.0 22.0 25.0 0.0 46.0
4/26/2014 45.0 1.0 1.0 1.1 48.0 0.0 0.2 44.0 0.0 47.0 22.0 25.0 0.0 46.0
4/27/2014 45.0 1.0 1.0 1.1 48.0 0.0 0.4 43.0 0.0 48.0 23.0 25.0 0.0 46.0
4/28/2014 45.0 1.0 1.1 1.1 48.0 0.0 0.4 42.0 0.0 48.0 23.0 25.0 0.0 45.8
4/29/2014 46.0 1.0 1.2 1.1 46.0 0.0 0.4 41.0 0.0 47.0 22.0 25.0 0.0 45.0
4/30/2014 46.0 1.0 1.2 1.1 46.0 0.0 0.4 41.0 0.0 47.0 34.0 11.0 2.0 45.0

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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Fl
ow

 
G

ag
in

g 
St

at
io

n

Date
5/1/2014 47.0 1.0 1.1 1.1 43.0 0.0 0.4 44.0 0.0 52.0 45.0 7.0 0.0 46.5
5/2/2014 47.0 1.0 1.1 1.1 43.0 0.0 0.4 44.0 0.0 49.0 41.0 8.0 0.0 45.8
5/3/2014 46.0 1.0 1.1 1.0 43.0 0.0 0.4 44.0 0.0 48.0 41.0 7.0 0.0 45.3
5/4/2014 46.0 2.0 1.0 1.0 43.0 0.0 0.4 43.0 0.0 48.0 40.0 8.0 0.0 45.0
5/5/2014 47.0 2.0 1.0 0.9 42.0 0.0 0.4 42.0 0.0 47.0 39.0 8.0 0.0 44.5
5/6/2014 52.0 1.0 1.0 0.9 42.0 0.0 0.4 42.0 0.0 47.0 40.0 7.0 0.0 45.8
5/7/2014 55.0 1.0 1.0 0.9 43.0 0.0 0.4 43.0 0.0 47.0 39.0 8.0 0.0 47.0
5/8/2014 54.0 1.0 1.0 0.9 44.0 0.0 0.4 42.0 0.0 47.0 39.0 8.0 0.0 46.8
5/9/2014 54.0 1.0 1.1 0.9 47.0 0.0 0.3 42.0 0.0 47.0 39.0 8.0 0.0 47.5
5/10/2014 54.0 1.0 1.2 1.0 47.0 0.0 0.2 41.0 0.0 46.0 38.0 8.0 0.0 47.0
5/11/2014 54.0 1.0 1.2 0.9 49.0 0.0 0.1 41.0 0.0 44.0 37.0 7.0 0.0 47.0
5/12/2014 53.0 1.0 1.2 0.9 50.0 0.0 0.1 42.0 0.0 44.0 36.0 8.0 0.0 47.3
5/13/2014 54.0 1.0 1.1 1.0 50.0 0.0 0.1 43.0 0.0 43.0 36.0 7.0 0.0 47.5
5/14/2014 54.0 1.0 1.1 1.1 49.0 0.0 0.1 45.0 0.0 43.0 35.0 8.0 0.0 47.8
5/15/2014 55.0 1.0 1.1 1.1 48.0 0.0 0.1 45.0 0.0 43.0 35.0 8.0 0.0 47.8
5/16/2014 59.0 1.0 1.2 1.1 48.0 0.0 0.0 46.0 0.0 43.0 35.0 8.0 0.0 49.0
5/17/2014 61.0 4.0 1.2 1.2 48.0 0.0 0.0 46.0 0.0 43.0 35.0 8.0 0.0 49.5
5/18/2014 61.0 2.0 1.1 1.1 48.0 0.0 0.0 45.0 0.0 44.0 36.0 8.0 0.0 49.5
5/19/2014 61.0 1.0 1.2 1.1 50.0 0.0 0.0 44.0 0.0 44.0 36.0 8.0 0.0 49.8
5/20/2014 61.0 1.0 1.2 1.1 51.0 0.0 0.0 45.0 0.0 44.0 36.0 8.0 0.0 50.3
5/21/2014 61.0 1.0 1.3 1.1 52.0 0.0 0.0 45.0 0.0 46.0 38.0 8.0 0.0 51.0
5/22/2014 61.0 1.0 1.3 1.0 52.0 0.0 0.3 46.0 0.0 46.0 38.0 8.0 0.0 51.3
5/23/2014 61.0 1.0 1.4 1.0 53.0 0.0 0.3 46.0 0.0 45.0 37.0 8.0 0.0 51.3
5/24/2014 60.0 1.0 1.4 1.0 54.0 0.0 0.6 48.0 0.0 46.0 38.0 8.0 0.0 52.0
5/25/2014 61.0 0.5 1.2 1.0 55.0 0.0 0.2 49.0 0.0 45.0 37.0 8.0 0.0 52.5
5/26/2014 61.0 1.0 1.1 1.0 54.0 0.0 0.1 48.0 0.0 45.0 37.0 8.0 0.0 52.0
5/27/2014 61.0 2.0 1.0 0.9 52.0 0.0 0.1 52.0 0.0 45.0 37.0 8.0 0.0 52.5
5/28/2014 57.0 2.0 1.0 0.9 51.0 0.0 0.1 53.0 0.0 44.0 36.0 8.0 0.0 51.3
5/29/2014 56.0 1.0 0.9 0.9 52.0 0.0 0.3 52.0 0.0 45.0 37.0 8.0 0.0 51.3
5/30/2014 61.0 1.0 0.7 0.9 53.0 0.0 0.3 52.0 0.0 44.0 36.0 8.0 0.0 52.5
5/31/2014 64.0 1.0 0.7 0.9 52.0 0.0 0.3 50.0 0.0 44.0 36.0 8.0 0.0 52.5

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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Fl
ow

 
G

ag
in

g 
St

at
io

n

Date
6/1/2014 61.0 1.0 0.7 0.9 51.0 0.0 0.3 49.0 0.0 44.0 36.0 8.0 0.0 51.3
6/2/2014 60.0 1.0 0.9 0.9 51.0 0.0 0.3 49.0 0.0 42.0 35.0 7.0 0.0 50.5
6/3/2014 60.0 1.0 1.1 0.9 54.0 0.0 0.3 49.0 0.0 42.0 35.0 7.0 0.0 51.3
6/4/2014 60.0 1.0 0.9 0.9 56.0 0.0 0.3 50.0 0.0 43.0 35.0 8.0 0.0 52.3
6/5/2014 63.0 1.0 0.7 0.8 56.0 0.0 0.2 49.0 0.0 42.0 34.0 8.0 0.0 52.5
6/6/2014 66.0 2.0 0.7 0.8 56.0 0.0 0.2 49.0 0.0 42.0 34.0 8.0 0.0 53.3
6/7/2014 66.0 1.0 0.8 0.8 56.0 0.0 0.2 51.0 0.0 40.0 33.0 7.0 0.0 53.3
6/8/2014 66.0 1.0 0.7 0.9 57.0 0.0 0.4 51.0 0.0 41.0 33.0 8.0 0.0 53.8
6/9/2014 66.0 1.0 0.7 0.9 59.0 0.0 0.2 51.0 0.0 40.0 32.0 8.0 0.0 54.0
6/10/2014 66.0 1.0 0.8 1.0 59.0 0.0 0.1 51.0 0.0 40.0 32.0 8.0 0.0 54.0
6/11/2014 66.0 1.0 0.8 1.1 60.0 0.0 0.2 51.0 0.0 40.0 32.0 8.0 0.0 54.3
6/12/2014 69.0 2.0 0.8 1.1 61.0 0.0 0.1 51.0 0.0 39.0 32.0 7.0 0.0 55.0
6/13/2014 71.0 1.0 0.8 1.1 61.0 0.0 0.0 53.0 0.0 39.0 32.0 7.0 0.0 56.0
6/14/2014 71.0 1.0 0.8 1.0 61.0 0.0 0.0 53.0 0.0 39.0 32.0 7.0 0.0 56.0
6/15/2014 71.0 1.0 0.8 1.0 62.0 0.0 0.0 55.0 0.0 40.0 32.0 8.0 0.0 57.0
6/16/2014 71.0 2.0 0.9 1.0 64.0 0.0 0.0 55.0 0.0 39.0 32.0 7.0 0.0 57.3
6/17/2014 70.0 1.0 0.9 1.0 66.0 0.0 0.0 55.0 0.0 39.0 32.0 7.0 0.0 57.5
6/18/2014 70.0 1.0 1.0 0.9 66.0 0.0 0.1 55.0 0.0 40.0 32.0 8.0 0.0 57.8
6/19/2014 71.0 2.0 0.9 0.9 67.0 0.0 0.1 56.0 0.0 40.0 32.0 8.0 0.0 58.5
6/20/2014 72.0 1.0 1.0 0.9 68.0 0.0 0.1 57.0 0.0 41.0 34.0 7.0 0.0 59.5
6/21/2014 72.0 1.0 1.0 1.0 67.0 0.0 0.2 58.0 0.0 38.0 30.0 8.0 0.0 58.8
6/22/2014 71.0 1.0 0.9 1.0 68.0 0.0 0.1 59.0 0.0 45.0 37.0 7.0 1.0 60.8
6/23/2014 70.0 2.0 0.9 1.1 68.0 0.0 0.1 59.0 0.0 37.0 27.0 8.0 2.0 58.5
6/24/2014 70.0 1.0 0.8 1.1 62.0 0.0 0.0 55.0 0.0 43.0 36.0 7.0 0.0 57.5
6/25/2014 73.0 1.0 0.7 1.1 62.0 0.0 0.0 56.0 0.0 45.0 38.0 7.0 0.0 59.0
6/26/2014 73.0 1.0 0.7 1.0 60.0 0.0 0.0 57.0 0.0 42.0 34.0 8.0 0.0 58.0
6/27/2014 77.0 2.0 0.7 1.0 59.0 0.0 0.0 56.0 0.0 42.0 34.0 8.0 0.0 58.5
6/28/2014 79.0 1.0 0.7 1.0 60.0 0.0 0.1 56.0 0.0 43.0 35.0 8.0 0.0 59.5
6/29/2014 78.0 1.0 0.8 1.0 61.0 0.0 0.0 56.0 0.0 43.0 35.0 8.0 0.0 59.5
6/30/2014 78.0 1.0 0.9 1.0 62.0 0.0 0.0 54.0 0.0 43.0 35.0 8.0 0.0 59.3

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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7/1/2014 78.0 1.0 0.9 0.9 63.0 0.0 0.0 55.0 0.0 43.0 35.0 8.0 0.0 59.8
7/2/2014 78.0 2.0 0.9 1.0 64.0 0.0 0.0 54.0 0.0 43.0 35.0 8.0 0.0 59.8
7/3/2014 78.0 1.0 1.0 1.0 65.0 0.0 0.0 54.0 0.0 42.0 34.0 8.0 0.0 59.8
7/4/2014 78.0 1.0 1.0 1.0 66.0 0.0 0.0 55.0 0.0 42.0 34.0 8.0 0.0 60.3
7/5/2014 78.0 1.0 1.0 1.1 65.0 0.0 0.0 56.0 0.0 42.0 34.0 8.0 0.0 60.3
7/6/2014 79.0 1.0 1.0 1.1 66.0 0.0 0.0 59.0 0.0 41.0 33.0 8.0 0.0 61.3
7/7/2014 80.0 2.0 1.1 1.1 66.0 0.0 0.0 61.0 0.0 41.0 33.0 8.0 0.0 62.0
7/8/2014 81.0 1.0 1.2 1.0 66.0 0.0 0.0 62.0 0.0 42.0 34.0 8.0 0.0 62.8
7/9/2014 83.0 1.0 1.2 1.1 67.0 0.0 0.1 63.0 0.0 44.0 36.0 8.0 0.0 64.3
7/10/2014 83.0 1.0 1.1 1.1 67.0 0.0 0.0 63.0 0.0 46.0 38.0 8.0 0.0 64.8
7/11/2014 82.0 2.0 1.0 1.2 67.0 0.0 0.0 62.0 0.0 47.0 39.0 8.0 0.0 64.5
7/12/2014 83.0 1.0 0.9 1.2 68.0 0.0 0.0 63.0 0.0 46.0 38.0 8.0 0.0 65.0
7/13/2014 84.0 1.0 0.8 1.2 68.0 0.0 0.0 64.0 0.0 47.0 39.0 8.0 0.0 65.8
7/14/2014 84.0 1.0 0.9 1.2 69.0 0.0 0.2 63.0 0.0 46.0 38.0 8.0 0.0 65.5
7/15/2014 83.0 1.0 0.9 1.2 69.0 0.0 0.2 63.0 0.0 46.0 39.0 7.0 0.0 65.3
7/16/2014 83.0 2.0 1.0 1.2 69.0 0.0 0.1 65.0 0.0 48.0 40.0 8.0 0.0 66.3
7/17/2014 83.0 2.0 1.0 1.2 69.0 0.0 0.0 64.0 0.0 48.0 40.0 8.0 0.0 66.0
7/18/2014 83.0 1.0 1.0 1.2 68.0 0.0 0.0 65.0 0.0 48.0 40.0 8.0 0.0 66.0
7/19/2014 83.0 1.0 1.0 1.2 68.0 0.0 0.0 64.0 0.0 49.0 41.0 8.0 0.0 66.0
7/20/2014 83.0 1.0 1.0 1.2 69.0 0.0 0.0 64.0 0.0 47.0 40.0 7.0 0.0 65.8
7/21/2014 83.0 1.0 1.0 1.1 69.0 0.0 0.0 63.0 0.0 48.0 32.0 16.0 0.0 65.8
7/22/2014 84.0 1.0 1.1 1.1 69.0 0.0 0.1 65.0 0.0 45.0 25.0 20.0 0.0 65.8
7/23/2014 83.0 1.0 1.0 1.1 70.0 0.0 0.1 66.0 0.0 50.0 30.0 20.0 0.0 67.3
7/24/2014 83.0 1.0 1.0 1.1 70.0 0.0 0.0 65.0 0.0 46.0 26.0 20.0 0.0 66.0
7/25/2014 83.0 1.0 1.0 1.1 69.0 0.0 1.0 65.0 0.0 48.0 28.0 20.0 0.0 66.3
7/26/2014 83.0 1.0 0.9 1.1 69.0 0.0 4.7 68.0 0.0 47.0 27.0 20.0 0.0 66.8
7/27/2014 83.0 1.0 0.9 1.1 68.0 0.0 4.8 70.0 0.0 47.0 27.0 20.0 0.0 67.0
7/28/2014 85.0 1.0 1.0 1.0 69.0 0.0 5.2 69.0 0.0 45.0 25.0 20.0 0.0 67.0
7/29/2014 85.0 1.0 1.1 1.1 69.0 0.0 11.7 76.0 0.0 48.0 28.0 20.0 0.0 69.5
7/30/2014 85.0 1.0 1.1 1.0 67.0 0.0 9.9 80.0 0.0 49.0 29.0 20.0 0.0 70.3
7/31/2014 85.0 2.0 1.2 1.0 67.0 0.0 3.0 76.0 0.0 52.0 40.0 11.0 1.0 70.0

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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8/1/2014 86.0 2.0 1.2 1.0 68.0 0.0 0.9 71.0 0.0 55.0 47.0 8.0 0.0 70.0
8/2/2014 85.0 1.0 1.2 1.0 68.0 0.0 1.0 70.0 0.0 57.0 47.0 8.0 2.0 70.0
8/3/2014 85.0 2.0 1.5 1.1 71.0 0.0 0.9 74.0 0.0 60.0 47.0 8.0 5.0 72.5
8/4/2014 84.0 2.0 1.9 1.2 72.0 0.0 0.2 73.0 0.0 65.0 47.0 8.0 10.0 73.5
8/5/2014 86.0 1.0 1.8 1.2 72.0 0.0 0.1 69.0 0.0 67.0 47.0 8.0 12.0 73.5
8/6/2014 76.0 1.0 1.7 1.3 72.0 0.0 0.1 72.0 0.0 68.0 46.0 8.0 14.0 72.0
8/7/2014 78.0 1.0 1.6 1.3 72.0 0.0 0.1 72.0 0.0 74.0 47.0 8.0 19.0 74.0
8/8/2014 86.0 1.0 1.5 1.3 71.0 0.0 0.0 71.0 0.0 74.0 47.0 8.0 19.0 75.5
8/9/2014 85.0 1.0 1.4 1.3 69.0 0.0 0.0 70.0 0.0 74.0 47.0 8.0 19.0 74.5
8/10/2014 85.0 1.0 1.4 1.3 64.0 0.0 0.0 69.0 0.0 80.0 47.0 8.0 25.0 74.5
8/11/2014 86.0 1.0 1.3 1.3 64.0 0.0 0.1 70.0 0.0 76.0 43.0 8.0 25.0 74.0
8/12/2014 85.0 1.0 1.4 1.4 67.0 0.0 0.1 70.0 0.0 75.0 46.0 8.0 21.0 74.3
8/13/2014 85.0 1.0 1.4 1.4 67.0 0.0 0.0 68.0 0.0 73.0 46.0 8.0 19.0 73.3
8/14/2014 85.0 1.0 1.3 1.4 68.0 0.0 0.0 66.0 0.0 73.0 46.0 8.0 19.0 73.0
8/15/2014 78.0 1.0 1.2 1.4 68.0 0.0 0.1 65.0 0.0 72.0 46.0 8.0 18.0 70.8
8/16/2014 75.0 1.0 1.2 1.4 67.0 0.0 0.0 65.0 0.0 73.0 46.0 8.0 19.0 70.0
8/17/2014 75.0 1.0 1.1 1.4 66.0 0.0 0.0 65.0 0.0 82.0 46.0 8.0 28.0 72.0
8/18/2014 75.0 1.0 1.1 1.4 64.0 0.0 0.0 65.0 0.0 79.0 46.0 8.0 25.0 70.8
8/19/2014 75.0 1.0 1.0 1.4 61.0 0.0 0.1 65.0 0.0 77.0 45.0 8.0 24.0 69.5
8/20/2014 75.0 1.0 1.0 1.4 59.0 0.0 0.0 65.0 0.0 71.0 46.0 8.0 17.0 67.5
8/21/2014 67.0 1.0 1.0 1.4 63.0 0.0 0.0 62.0 0.0 69.0 46.0 8.0 15.0 65.3
8/22/2014 62.0 1.0 1.0 1.4 63.0 0.0 0.0 62.0 0.0 76.0 47.0 8.0 21.0 65.8
8/23/2014 65.0 1.0 1.1 1.4 63.0 0.0 0.1 60.0 0.0 70.0 47.0 8.0 15.0 64.5
8/24/2014 63.0 1.0 1.1 1.3 62.0 0.0 0.1 59.0 0.0 66.0 47.0 8.0 11.0 62.5
8/25/2014 63.0 1.0 1.1 1.2 59.0 0.0 0.0 56.0 0.0 64.0 47.0 7.0 10.0 60.5
8/26/2014 62.0 2.0 1.1 1.2 56.0 0.0 0.1 56.0 0.0 61.0 47.0 7.0 7.0 58.8
8/27/2014 62.0 1.0 1.1 1.1 55.0 0.0 0.0 55.0 0.0 62.0 47.0 8.0 7.0 58.5
8/28/2014 62.0 1.0 1.1 1.1 54.0 0.0 0.0 55.0 0.0 61.0 46.0 8.0 7.0 58.0
8/29/2014 65.0 2.0 1.1 1.1 53.0 0.0 0.0 54.0 0.0 57.0 47.0 8.0 2.0 57.3
8/30/2014 63.0 1.0 1.1 1.3 52.0 0.0 0.0 52.0 0.0 54.0 47.0 7.0 0.0 55.3
8/31/2014 62.0 1.0 1.1 1.3 52.0 0.0 0.0 50.0 0.0 52.0 45.0 7.0 0.0 54.0

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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9/1/2014 65.0 1.0 1.1 1.4 53.0 0.0 0.0 48.0 0.0 52.0 44.0 8.0 0.0 54.5
9/2/2014 63.0 1.0 1.1 1.4 53.0 0.0 0.0 46.0 0.0 50.0 43.0 7.0 0.0 53.0
9/3/2014 65.0 1.0 1.0 1.4 53.0 0.0 0.0 47.0 0.0 49.0 42.0 7.0 0.0 53.5
9/4/2014 63.0 1.0 1.0 1.4 54.0 0.0 0.0 46.0 0.0 45.0 37.0 8.0 0.0 52.0
9/5/2014 62.0 2.0 1.0 1.4 55.0 0.0 0.0 46.0 0.0 49.0 40.0 8.0 1.0 53.0
9/6/2014 62.0 2.0 1.0 1.4 55.0 0.0 0.0 46.0 0.0 45.0 37.0 8.0 0.0 52.0
9/7/2014 62.0 1.0 1.0 1.4 54.0 0.0 0.0 46.0 0.0 43.0 35.0 8.0 0.0 51.3
9/8/2014 63.0 1.0 1.1 1.3 54.0 0.0 0.0 47.0 0.0 43.0 35.0 8.0 0.0 51.8
9/9/2014 64.0 1.0 1.1 1.3 54.0 0.0 0.0 48.0 0.0 43.0 35.0 8.0 0.0 52.3
9/10/2014 62.0 2.0 1.1 1.1 55.0 0.0 0.0 48.0 0.0 43.0 35.0 8.0 0.0 52.0
9/11/2014 65.0 1.0 1.1 1.0 55.0 0.0 0.0 49.0 0.0 43.0 35.0 8.0 0.0 53.0
9/12/2014 64.0 1.0 1.0 1.0 55.0 0.0 0.0 48.0 0.0 42.0 35.0 7.0 0.0 52.3
9/13/2014 62.0 2.0 0.9 1.1 55.0 0.0 0.0 48.0 0.0 44.0 36.0 8.0 0.0 52.3
9/14/2014 63.0 2.0 0.9 1.1 55.0 0.0 0.0 50.0 0.0 40.0 28.0 8.0 4.0 52.0
9/15/2014 63.0 2.0 0.9 1.1 56.0 0.0 0.0 50.0 0.0 47.0 27.0 8.0 12.0 54.0
9/16/2014 63.0 1.0 0.9 1.1 56.0 0.0 0.0 50.0 0.0 43.0 28.0 15.0 0.0 53.0
9/17/2014 63.0 1.0 0.9 1.1 53.0 0.0 0.0 49.0 0.0 43.0 29.0 14.0 0.0 52.0
9/18/2014 63.0 1.0 0.9 1.1 53.0 0.0 0.0 48.0 0.0 43.0 35.0 8.0 0.0 51.8
9/19/2014 63.0 1.0 1.0 1.1 52.0 0.0 0.0 49.0 0.0 42.0 34.0 8.0 0.0 51.5
9/20/2014 63.0 1.0 1.1 1.1 52.0 0.0 0.0 49.0 0.0 42.0 34.0 8.0 0.0 51.5
9/21/2014 63.0 1.0 1.1 1.2 53.0 0.0 0.0 50.0 0.0 41.0 33.0 8.0 0.0 51.8
9/22/2014 65.0 1.0 1.2 1.2 54.0 0.0 0.0 49.0 0.0 43.0 35.0 8.0 0.0 52.8
9/23/2014 62.0 1.0 1.2 1.2 54.0 0.0 0.0 50.0 0.0 45.0 37.0 8.0 0.0 52.8
9/24/2014 60.0 1.0 1.1 1.3 54.0 0.0 0.0 49.0 0.0 46.0 38.0 8.0 0.0 52.3
9/25/2014 59.0 1.0 1.1 1.3 52.0 0.0 0.0 47.0 0.0 47.0 39.0 8.0 0.0 51.3
9/26/2014 56.0 1.0 1.0 1.3 51.0 0.0 0.0 46.0 0.0 44.0 36.0 8.0 0.0 49.3
9/27/2014 54.0 1.0 0.9 1.3 50.0 0.0 0.0 48.0 0.0 43.0 35.0 8.0 0.0 48.8
9/28/2014 53.0 1.0 0.9 1.3 49.0 0.0 0.0 49.0 0.0 41.0 34.0 7.0 0.0 48.0
9/29/2014 53.0 1.0 1.1 1.3 48.0 0.0 0.0 49.0 0.0 42.0 35.0 7.0 0.0 48.0
9/30/2014 52.0 1.0 1.2 1.3 47.0 0.0 0.0 48.0 0.0 44.0 36.0 8.0 0.0 47.8

Notes: These measurements are not on the main channel of the Ow ens River, therefore highlighted columns are not included in average calculations.
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3.0 LOWER OWENS RIVER WATER QUALITY DATA REVIEW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

































































































 

 4-1  Land Management 
 

4.0 LAND MANAGEMENT 
4.1 Land Management Summary  
The 2014 Lower Owens River Project (LORP) land management monitoring efforts 
continued with monitoring utilization across all leases, range trend monitoring on two of 
the leases inside the LORP management area, rare plant monitoring, and streamside 
monitoring for woody establishment.  Irrigated pasture evaluations will be conducted 
again in 2016.  The LORP area is currently experiencing its third year of extreme 
drought.  Effects from this are a decreased forage production in the uplands and 
decreased availability of irrigation water.  Despite the drought, ranch lessees were able 
to keep their utilization levels within the allowable use levels in 2013-14.  Range trend 
results indicate that in most areas where plant communities are dependent on 
groundwater to some degree, trends have either remained static or only slightly 
decreased.  2014 marks the sixth year of examining the effects of excluding rare plants 
from livestock grazing.  Results indicated a decline of plant populations in ungrazed 
sites.  Streamside monitoring results again showed light use by livestock and elk, high 
survivorship, and continued growth of young tree willows monitored since 2012.  
However, sustained high summer flows continue to negatively impact approximately 
one third of the juvenile trees monitored.  
 
Pasture utilization for leases within the LORP was below the allowable levels of use 
established for both riparian (up to 40%) and upland (up to 65%) areas except the 
Islands and Lone Pine leases.  Use on the Blackrock Lease was lower than most other 
leases in the project area remaining well below all grazing standards.  The Twin Lakes 
Lease had a prescribed burn on the riparian sections of the Lower Blackrock Riparian 
and Upper Blackrock fields in 2013 the burned area recovered well and use was below 
allowable utilization.  The Islands Lease has started to show signs of stressed meadow 
vegetation and aquatic vegetation spreading due to prolonged inundation from flow 
augmentations for the LORP project.  Use on the Thibaut Lease in the Thibaut Field 
was below the allowable upland standard.  The Lone Pine Lease has recovered well 
from the 2013 fire, the only major loss was to mature willow trees. 
 
All irrigated pastures were monitored in 2013.  Pastures that scored 80% or below were 
checked in 2014, including pastures in the Islands, Lone Pine, and Delta Leases.  Many 
leases rated below the 80% minimum irrigated pasture score and reflect a below normal 
precipitation year.  All irrigated pastures in the LORP will be evaluated again in 2016.  
 
2014 marks the sixth year collecting rare plant trend plot data for Sidalcea covillei 
(Owens Valley Checkerbloom), and Calochortus excavatus (Inyo County Star Tulip) for 
the LORP.  The objective of the study was to determine the effects of grazing exclusion 
on Owens Valley checkerbloom.  Results show an increase in numbers over time in 
grazed sites and a decrease in numbers over time in ungrazed sites.  However, external 
factors during a given year may be confounding the results of the study.  Because of 
this, it is recommended to continue this study for one more year.  Additional data will be 
useful to further illustrate trends of Owens Valley checkerbloom and Inyo County star 
tulip within the LORP area.   
 



 

 4-2  Land Management 
 

Streamside Monitoring continued this year with sampling of juvenile tree heights, 
survivorship, and browsing by livestock and wildlife.   
 
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 the monitoring and 
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 on the leases.  In 2010, an additional monitoring 
component (Streamside Monitoring) was added to note woody establishment that may 
be occurring in the LORP following project implementation.     
 
Grazing management plans developed for the ranch leases in the LORP modified 
grazing practices in riparian and upland areas on seven LADWP leases in order to 
support the 40 LORP goals as described in the LORP EIR (2007).  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 2014 are presented by lease in Section 4.9, 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 these data to document the 
percent of biomass removed by grazing animals and determine whether or not grazing 
utilization standards are being exceeded.  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.  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. 
 
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 
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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.   
 
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 mid-way through 
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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.   
 
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 in previous LORP Annual Monitoring Reports.  Nested 
frequency and shrub cover data are presented for each lease and are presented as 
range trend transect data tables for each sampling transect and sampling year in 
previous reports. In this year’s report, Range Trend data for leases monitored are found 
in the Appendices as a pdf file.  Major departures from historic ranges of variability will 
be discussed at the lease level in the following sections. 
 
Range trend monitoring for 2014 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.  The 2014 results 
were compared to all sampling events during the baseline period to determine if results 
in 2014 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 Distichlis 
spicata (saltgrass), plant symbol DISP and to a lesser extent Sporobolus airoides (alkali 
sacaton), plant symbol SPAI and Leymus triticoides (creeping wildrye), plant symbol 
LETR5.  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.   
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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 
Atriplex torreyi (Nevada saltbush), plant symbol ATTO, with a minor component of alkali 
sacaton of up to 25% and 5% forbs.   
 
During the pre-project 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 differently to the variable 
precipitation conditions 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 
are used for the Intake, Twin Lakes, and the northern portion of the Blackrock Leases.   
 
Adaptive management recommended that a modified range trend schedule was 
implemented beginning 2012.  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 
Twin Lakes  Blackrock  Thibaut  Intake  Blackrock  Thibaut  
Lone Pine  Delta  Islands  Twin Lakes  Delta  Islands  
 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. 
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All irrigated pastures were monitored in 2013.  Pastures that scored 80% or below were 
checked in 2014.  The results of the monitoring are presented in a table format by lease 
in Section 4.9.  Irrigated pasture condition scoring for all pastures will take place again 
in 2016.   
 
4.5 Fencing  
No new fence construction occurred within the LORP project boundaries in 2014.  Some 
repairs did occur along with general maintenance. 
 
4.6 Rare Plants  
The LORP EIR identified approximately 44 miles of new fencing to be built in the project 
area to improve grazing management and help meet the LORP goals.  The new fencing 
consisted of riparian pastures, upland pastures, riparian exclosures, rare plant 
exclosures, and rare plant management areas.  New rare plant exclosures were 
constructed on Blackrock Lease and Thibaut Lease (see sections 2.8.1.4, 2.8.2.2, and 
2.8.2.3 of the Final LORP EIR June 23, 2004).  Fence construction began in 
September 2006 and was completed in February 2009 with the total fence miles 
constructed being approximately 50 miles.  The Blackrock Lease has two 0.25-acre rare 
plant exclosures built in the Robinson and Little Robinson Pastures and two riparian 
exclosures were constructed in the White Meadow Riparian and Wrinkle Riparian 
Fields.  The rare plant exclosures were designed to evaluate the effect of grazing on 
Sidalcea covillei (Owens Valley checkerbloom, plant symbol SICO2) and Calochortus 
excavatus (Inyo County star-tulip, plant symbol CAEX2).  
 
Within the LORP there are 15 trend plots within four rare plant populations on two 
separate ranch leases, Blackrock and Thibaut.  Target species are Owens Valley 
checkerbloom and Inyo County star-tulip.  Owens Valley checkerbloom is a state 
endangered species, endemic to the Owens Valley that occurs in alkali meadows.  Inyo 
County Star Tulip is not State or federally listed but is considered a California Species of 
Special Concern (CSSC) and rare in its range.  A mesic species, Inyo County star-tulip 
occurs in alkali meadows and seeps, transitioning into chenopode scrubland.   
 
The plots have been monitored for six years to evaluate population trends.  As 
designed, if trends are static or suggest that grazing is beneficial, the exclosure fencing 
will be removed.  In contrast, if trends in data support that exclosures are needed to 
protect these populations of Owens Valley checkerbloom and Inyo County star-tulip, 
then LADWP will construct additional exclosures (or a practical variation thereof) and 
monitoring will continue as needed (see Section 6.6 LORP Annual Monitoring Report 
2009).   
   
4.6.1 Rare Plant Monitoring Methods  
The LORP rare plant trend plots were established inside and outside of exclosures to 
measure change between grazed and ungrazed plots.  Plots are permanently located 
by driving a piece of rebar into the center of the plot and taking a GPS point of the 
location.  Plots can then be relocated using a hand-held GPS unit and a metal detector.  
Two 50-meter measuring tapes are used to delineate the plot into four sections with a 
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diameter of 7.24 meters (3.62 meter radius) for a total plot size that is 1/100 of an acre.  
Target species are flagged with a pin flag to aid in accurately identifying all individuals 
within the plot.  Photos are taken in all cardinal directions depicting the plot area 
containing flagged plants.  One measuring tape is 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 is used to record the bearing of individuals from the center of the plot.  By 
measuring the distance and bearing from the center of the plot, individual plants can 
then be accurately measured overtime.  Data on recruitment, persistence, phenology 
and if the plants are grazed, are collected.  General observational notes on site 
condition and other environmental factors are also recorded.  
 
2014 marks the sixth year collecting trend plot data within the LORP.  Data was 
compiled into a comprehensive database to analyze population trend over time. 
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4.6.2 Rare Plant Summary  
Monitoring Results  
A two-way repeated measures ANOVA was performed to determine if there is a 
measurable difference in population trend overtime between grazed and ungrazed trend 
plots.  Results of the test show that there is no statistically significant difference 
between grazed and ungrazed sites (F=1.07, P=0.32) but that there is an effect of 
different levels of grazing depending on the year (F=3.30, P=0.01).  Visually depicting 
the data showed an increasing trend over time in grazed sites and a decreasing trend 
over time in ungrazed sites (Figures 1-2).  Additionally, external factors during a given 
year may be confounding results for the individual trend plots.  Looking specifically at 
individual plots, we were able to formulate ideas on trend for Owens Valley 
checkerbloom.  Because of generally low numbers of Inyo County star-tulip within the 
plots and size of the trend plot a statistical analysis was not performed on Inyo County 
star-tulip.  

 
*Total plants for all sites 

Land Mgmt Figure 1. All Age Classes Combined         Land Mgmt Figure 2. All Age Classes Combined 
 
Little Robinson Pasture, Blackrock Lease  
 
This pasture contains an Owens Valley checkerbloom population.  Trend plots Little 
Robinson 1EX and Little Robinson 2EX occur within an exclosure; trend plots Little 
Robinson 1C and Little Robinson 2C are adjacent to the exclosure and are grazed.  
Trend in the grazed plots are static while the trend in the ungrazed plots is decreasing 
(Figures 3-4).   
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This site illustrates the effect of different types of grazing for a given year.  Factors that 
have additionally influenced these plots are inundation of trend plots due to stock water 
diversions and a nutrient tub within a trend plot site.  Looking at the figures and raw data 
table, Little Robinson 2C has been inundated 4 of the 5 years of this study.  Additionally, 
a nutrient tub, which provides supplement for livestock, was placed within the plot 
sometime in 2011 and was removed after the 2012 monitoring season.  Based on 
observational data, the inundation of the site is favoring mesic, wetland species, such 
as sedge, Baltic rush, and creeping wildrye, which may be outcompeting Owens Valley 
checkerbloom.  The nutrient tub placement may have had an effect due to the density of 
cattle congregating within the plot, compacting the soil and potentially overgrazing the 
monitoring site.  By removing the nutrient tub in 2012, it appears that the trend may be 
increasing as observed in Figure 3.  Little Robinson 1EX and 2EX may be experiencing 
the same issues from inundation.  
These confounding environmental factors make it difficult to isolate the grazing effect on 
this rare plant population.  However, because both grazed and ungrazed plots have 
been inundated at some time during this study and trend is slightly decreasing in the 
ungrazed plots, we may be able to deduce that some level of grazing is beneficial. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Total plants, all age classes combined 
Land Mgmt Figure 3.  Grazed, Little Robinson Field      Land Mgmt Figure 4. Ungrazed, Little Robinson Field 
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Land Management Table 1.  Rare Plant Raw Data 
 

Plot Number Year Species Seedling Juvenile Mature Total 

Little Robinson 1C 
(Grazed) 2009 

Owens Valley 
checkerbloom 0 12 28 40 

 2010  1 0 45 46 

 2011  16 11 17 44 

 2012  12 0 28 40 

 2013  36 0 13 49 

 2014  19 0 31 50 

Little Robinson 2C 
(Grazed) 2009* 

Owens Valley 
checkerbloom 0 12 19 31 

 2010*  3 0 28 31 

 2011*  4 1 0 5 

 2012^  0 0 7 7 

 2013*  5 0 1 6 

 2014  1 0 6 7 

Little Robinson 1EX 
(Ungrazed) 2009 

Owens Valley 
checkerbloom 0 0 40 40 

 2010  0 0 39 39 

 2011  0 0 29 29 

 2012  3 0 23 26 

 2013*  13 0 9 22 

 2014  3 0 8 11 

Little Robinson 2EX 
(Ungrazed) 2009 

Owens Valley 
checkerbloom 0 6 23 29 

 2010  0 0 15 15 

 2011  8 0 15 23 

 2012  1 0 11 12 

 2013*  6 0 3 9 

 2014  0 0 16 16 

*Plot inundated 
^Nutrient tub in plot 
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Robinson Field, Blackrock Lease   
This pasture contains an Owens Valley checkerbloom population and an Inyo County 
star-tulip population.  Trend plots Robinson 1EX and Robinson 2EX occur within an 
exclosure containing both Owens Valley checkerbloom and Inyo County star-tulip.  Two 
Owens Valley checkerbloom trend plots (Robinson 1C and Robinson 2C) along with 
one Inyo County star-tulip trend plot (Robinson 3C) are outside the exclosure within the 
same pasture.  Trend in the grazed plots are static while trend in the ungrazed site is 
decreasing (Figures 5-6).  
 
This site is possibly another example of the effect of different types of grazing for a 
given year.  The exclosure for the ungrazed plot was left open in 2011 only to be 
discovered during the 2012 monitoring season.  Observational data suggests that the 
exclosed site is becoming overgrown and decadent.  Treating 2009 as baseline, or 
pre-exclosure conditions, the precipitous decline may be attributed to the lack of grazing 
(i.e. disturbance).  This may explain the decrease in trend for the ungrazed plot.   
 
Because trend is static in the grazed plots and decreasing in the ungrazed plot, it 
appears that grazing is maintaining the population.  
 

 
*Total plants, all age classes combined 

Land Mgmt Figure 5.  Grazed, Robinson Field                     Land Mgmt Figure 6. Ungrazed, Robinson Field 
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Land Management Table 2.  Rare Plant Raw Data 
 
Plot Number Year Species Seedling Juvenile Mature Total 
Robinson 1C (Grazed) 2009 Inyo County star-tulip 0 0 12 12 
 2010  0 0 38 38 
 2011  0 0 30 30 
 2012  0 0 2 2 
 2013  1 0 2 3 
 2014  10 0 23 26 

Robinson 1C (Grazed) 2009 
Owens Valley 
checkerbloom 0 0 6 6 

 2010  0 0 2 2 
 2011  4 0 2 6 
 2012  1 0 5 6 
 2013  1 0 2 3 
 2014  0 0 2 2 
Robinson 2C (Grazed) 2009 Inyo County star-tulip 0 0 0 0 
 2010  0 0 2 2 
 2011  0 0 6 6 
 2012  0 0 1 1 
 2013  0 0 0 0 
 2014  0 0 2 2 

Robinson 2C (Grazed) 2009 
Owens Valley 
checkerbloom 0 4 59 63 

 2010  1 0 52 53 
 2011  22 6 34 62 
 2012  12 0 48 60 
 2013  7 0 50 57 
 2014  11 0 91 101 
Robinson 3C (Grazed) 2009 Inyo County star-tulip 0 0 1 1 
 2010  0 0 11 11 
 2011  0 0 18 18 
 2012  0 0 13 13 
 2013  0 0 13 13 
 2014  7 0 11 18 
Robinson 1EX (Ungrazed) 2009 Inyo County star-tulip 0 0 2 2 
 2010  0 0 11 11 
 2011  0 0 2 2 
 2012*  0 0 0 0 
 2013  0 0 0 0 
 2014  0 0 0 0 

Robinson 1EX (Ungrazed) 2009 
Owens Valley 
checkerbloom 0 43 35 78 

 2010  17 0 36 53 
 2011  13 8 22 43 
 2012*  13 0 23 36 
 2013  7 0 9 16 
 2014  2 0 8 10 
Robinson 2EX (Ungrazed) 2009 Inyo County star-tulip 0 0 23 23 
 2010  2 0 23 25 
 2011  0 1 30 31 
 2012*  0 0 1 1 
 2013  5 0 20 25 
 2014  5 0 29 24 
*Gate open – Exclosure grazed 
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Springer Pasture, Blackrock Lease   
This pasture contains an Owens Valley checkerbloom population with four trend plots; 
Springer 1C, Springer 2C, Springer 1EXC, and Springer 2EXC, all of which are grazed.  
Trend across all plots is static (Figure 7).  This pasture is consistently grazed year round 
by both cattle and horses and receives irrigation water from Stevens Ditch.  Because of 
the consistent grazing regime and that trend has remained static to slightly increasing, it 
appears that the level of grazing is not negatively effecting the Owens Valley 
checkerbloom population.  

 
*Total plants, all age classes combined 

Land Management Figure 7.  Grazed, Springer Field 
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Land Management Table  3.  Rare Plant Raw Data 
 
Plot Number Year Species Seedling Juvenile Mature Total 

Springer 1C (Grazed) 2009 
Owens Valley 
checkerbloom 0 74 31 115 

 2010  15 0 131 146 
 2011  9 31 9 108 
 2012  41 0 119 160 
 2013  28 0 128 156 
 2014  17 0 143 160 

Springer 2C (Grazed) 2009 
Owens Valley 
checkerbloom 0 13 24 37 

 2010  3 0 49 52 
 2011  7 17 33 57 
 2012  27 0 44 71 
 2013  7 0 59 66 
 2014  11 0 91 101 

Springer 1EXC (Grazed) 2009 
Owens Valley 
checkerbloom 0 2 5 7 

 2010  0 0 16 16 
 2011  6 44 42 92 
 2012  6 0 10 16 
 2013  1 0 8 9 
 2014  2 0 8 10 

Springer 2EXC (Grazed) 2009 
Owens Valley 
checkerbloom 0 23 13 36 

 2010  0 0 37 37 
 2011  3 13 29 45 
 2012  17 0 24 41 
 2013  15 0 29 44 
 2014  15 0 36 51 
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Thibaut Pasture, Thibaut Lease  
This pasture contains an Owens Valley checkerbloom and Inyo County star tulip 
population. Trend for both Pool Field 1 and Pool Field 4 are increasing (Figure 8).  An 
ANOVA test revealed that the positive trend observed is statistically significant, P = 
.008.  The trend is significantly different between years 2010 and 2013, P = .002, and 
2009 and 2013, P = .003.  
 
The plots are located within the Rare Plant Management Area and are grazed by horses 
and mules, which are excluded from grazing from March 1 to September 30.  This is to 
allow the rare plants to complete their life cycle (see section 2.8.2.3 of Final LORP EIR 
June 23, 2004).  Because plant numbers are increasing over time it appears that Owens 
Valley checkerbloom favors some level of seasonal grazing.  The positive trend may 
also be attributed to the irrigation regime from an irrigation/stock water ditch located 
between the trend plots.  No actual data has been collected on soil moisture at the plots 
but observational data does not indicate that the plots have ever been inundated or 
drying out and that the management regime of the ditch has remained consistent. 
 

 
*Total plants, all age classes combined 

Land Management. Figure 8.  Grazed Pool Field 
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Land Management Table  4.  Raw Data 
 

Plot Number Year Species Seedling Juvenile Mature Total 
Pool Field 1C 
(Grazed) 2009 

Owens Valley 
checkerbloom N/A N/A N/A N/A 

 2010  1 0 24 25 
 2011  15 5 32 52 
 2012  34 0 42 76 
 2013  45 0 52 97 
 2014  35 0 35 70 
Pool Field 1C 
(Grazed) 2009 

Inyo County 
star-tulip N/A N/A N/A N/A 

 2010  0 0 12 12 
 2011  0 0 4 4 
 2012  2 0 7 9 
 2013  4 0 8 12 
 2014  24 0 25 49 
Pool Field 4C 
(Grazed) 2009 

Owens Valley 
checkerbloom N/A N/A N/A N/A 

 2010  3 0 38 41 
 2011  9 12 40 61 
 2012  31 0 44 75 
 2013  28 0 45 73 
 2014  22 0 52 74 
Pool Field 4C 
(Grazed) 2009 

Inyo County 
star-tulip N/A N/A N/A N/A 

 2010  0 0 4 4 
 2011  0 0 2 2 
 2012  0 0 1 1 
 2013  0 0 3 3 
 2014  1 0 4 5 
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4.6.3 Rare Plant Conclusions/Recommendations  
The objective of the project was to monitor impacts of grazing exclusion on Owens 
Valley checkerbloom.  Based on 6 years of data, the trend in excluded plots appears to 
be decreasing across all sites.  Using the Pool Field and Springer pastures as an 
example, some level of disturbance, grazing (per the LORP EIR grazing prescriptions) 
and improved irrigation water management, may contribute to maintaining stable 
populations of Owens Valley checkerbloom and Inyo County star tulip.   
 
It is recommended to continue this study for one more year, particularly because the 
Robinson exclosure was left open in 2011.  Additional data will be useful to further 
illustrate trends of Owens Valley checkerbloom and Inyo County star tulip within the 
LORP area.   
 
4.7 Discussion Range Trends in 2014  
Range Trend transects on the Thibaut and Islands lease were read in August along with 
transects located in the former ‘dry reach’ from Two Culverts upstream to the southern 
section of the Twin Lakes lease.  These included floodplain transects on the Thibaut 
Lease.   
 

 
Land Management Figure 9. January 2012 thru August 2014 monthly precipitation data 
from the Intake with long-term monthly average (1991-2014). 
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2014 is the third year where precipitation remains well below average, particularly 
during the mid- and late winter periods (Figure 9).  Mean monthly temperatures have 
typically remained at or above average for the same period (Figure 10).  The winter and 
spring in 2014 was unseasonably warm which facilitated early growth of both cool and 
warm season grasses.  This early break in plant dormancy helped to offset some of the 
impacts associated with the drought by extending the growing season of key forage 
plants.  Effects from the drought vary depending upon location.  With regards to the two 
leases sampled inside the LORP project area, trends remain stable on the moist 
floodplain sites where water tables remain high due to steady baseflows on the Lower 
Owens River throughout the year.  Off-river Saline Meadow locations are beginning to 
show impacts from the drought with declining densities of perennial grasses.  The post 
burn areas (moist floodplains) on the Islands Lease have resulted in an increase in 
perennial grasses and continued suppression of woody species.  Continued significant 
declines of Nevada saltbush along multiple locations on the former dry reach of the 
Lower Owens are a result of the rising water table as the river continues to aggrade. 
 

 
Land Management Figure 10. January 2012 thru August 2014 mean monthly temperature 
data from Independence compared to long term mean monthly temperatures (1991-2014). 
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4.7.1 Impacts of Early Season Grazing on a Moist Floodplain  
In order to better understand the impacts of livestock grazing during the onset of the 
growing season upon subsequent regrowth of key forage grasses, a small experiment 
was conducted on a moist floodplain ecological site on the Lone Pine Lease between 

May 2014 and September 2014.  Four plots, 
10 ft x 5 ft were selected on a moist floodplain 
meadow exhibiting fairly homogenous conditions 
concerning vigor, micro-topography, moisture 
availability, and species composition.  Three 
plots were selected on the west side of the 
Lower Owens River and one plot was selected 
on the east side of the river.  On May 20, 2014 
all four plots were clipped to a 5-inch stubble 
height which is equivalent to approximately 35-
40% use if the area was grazed by livestock.  
The plots were then staked at each corner and 
their locations were recorded using a GPS unit.  
Plots were clipped and weighed 115 days later 
in September.  Three 0.25m2 quadrats were 
randomly placed inside each of the four plots 
clipped in May and three quadrats were placed 
in conjunction at random locations adjacent to 
each plot, totaling 12 clipped quadrats for the 
treatment and 12 clipped quadrats for the 

control.  Current years above ground biomass were then dried and weighed.  LADWP 
tested whether biomass removal in May would result in an overall decrease in biomass 
production at the end of the growing season when compared to the control which did 
not experience biomass removal in May.  A one-sided Student’s t-test was used to 
evaluate and results showed there was no difference in production between the control 
and clipped plots at the end of the growing season for salt grass( t=0.0, p=0.5) and for 
alkali sacaton (t=-0.61, p=0.28).  It is concluded that early season moderate use 
followed by three months of rest will have very little or no influence on overall annual 
production on moist floodplain meadows.  
 
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.  This streamside monitoring effort was to be 
conducted twice a year for the first 3 years (if needed) to establish baseline conditions, 
and then once annually at 3-year intervals until the completion of all project monitoring 
in 2022.  Scheduling has since changed where monitoring continues annually instead of 
every three years and additional sites demonstrating high numbers of juvenile tree 
willows are included while sites with low numbers of willows are dropped.  Monitoring  
  

Plot Treatment Control 
LP_DISP_1  (CLIPPED) OUT 
  35.3g 23g 
  33.2g 36.1g 
  44.3g 38.3g 
LP_DISP_2  34.8g 35.0g 
  31.8g 53.9g 
  42.3g 36.5g 
LP_DISP_3 40.8g 44.3g 

  23.1g 40.4g 
  49.0g 27.1g 
Mean 37.17g 37.12g 
LP_SPAI_1 50.9g 68.9g 
  44.0g 49.5g 

  65.5g 57.6g 
 Mean 53.5g 58.7g 
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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.   
 
From 2010 to 2012, a count and classification (juvenile, mature, decadent, dead) of 
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 was 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.  In 2013, counting of 
the in channel trees was discontinued because of the low degree of repeatability caused 
by poor cross channel visibility. With the availability of new aerial imagery collected in 
the summer of 2014, trends for in-channel trees will be compared by examining 
changes between 2009 imagery and the 2014 imagery.  This imagery is currently being 
processed and results will be reported in 2015.  

 
A refined classification of browsing was integrated into the protocol in 2012.  Previously, 
a tree was recorded as browsed or not.  Research has demonstrated that juvenile 
riparian trees can typically withstand light leader browsing (<30%) before overall growth 
of the tree becomes suppressed (Guillet and Bergstrom, 2006; Lucas et. al., 2004; 
Conroy and Svejcar, 1991; Shaw, 1992; Platts, personal communication, 2012).  
Changes to the protocol evaluated browsing intensity as either no leaders browsed 
(0%), less than 25% leaders browsed, or greater than 25% of leaders browsed for trees 
less than 6 feet in stature.  Browsing levels were further divided into trees less than 
6 feet and trees greater than 6 feet based on the idea that trees that exceed 6 feet will 
be able to grow to their natural heights because they will have grown above the browse 
line.  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 elimination of belt transects for assessing woody riparian 
establishment and survivability on the LORP.  The criteria used to eliminate plots were 
those which had no seedling or juvenile willow or cottonwood trees.  The only plots that 
remained were plots with more than one seedling or juvenile tree and all plots inside of 
the livestock grazing/browsing exclosures.  This resulted in 12 original plots remaining 
and 20 were eliminated.  Using results from previous RAS surveys that identified 
locations with woody recruitment, additional locations were surveyed for their potential 
as long-term study plots for the project.  All plots located within grazing exclosures were 
sampled in 2013 but were not revisited in 2014 because of time constraints and the 
knowledge that there were no juvenile trees present in the exclosures.  In the fall of 
2013, the Streamside Monitoring project incorporated an additional metric of sampling: 
the height of all woody riparian species which are less than 6 feet tall and then making 
note of tree taller than 6 feet.  Heights will be sampled in the fall.  
 
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 >1 year and a 
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<3-inch DBH (Diameter at Breast Height), with the exception of coyote willow which in 
this project is considered to be a shrub willow.  The distinction between trees used 
solely by elk versus elk and cattle combined 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.  Livestock exclosures are also used, to a lesser extent, to make similar spatial 
comparisons on the few exclosure sites which support tree willows.  The exclosures 
also serve to examine what, if any, impacts the removal of livestock may have on willow 
and cottonwood recruitment.  Thus far there is no evidence indicating that the removal 
of livestock will increase the frequency of recruitment events.  The study also examines 
intensity of highlining or browsing accessible leaders by 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 over time 
as it relates to the survivability of tree willows both in the belt transect along the stream 
bank and inside the channel. 
 
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 regard 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 used the 
concept of establishment defined as the survivorship of seedlings after three growing 
seasons (Cooper et. al, 1999).   
 
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 provide a greater understanding:  1) of willow survivability over time, 2) riparian tree 
susceptibility to different levels of browsing/highlining, and 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.   
 
In 2014, thirteen plots were sampled, both in the spring and in the fall.  Because of time 
constraints, monitoring focused only on those sites which would provide the most 
information which translated to sites with at least 10 juvenile trees.  Thirteen plots were 
sampled, beginning in the north on the Twin Lakes Lease (TWN_5A, TWN_4A), 
Blackrock Lease (BLK_10B, BLK_13B, BLK_14B, BLK_15A, BLK_17B, BLK_8A, 
BLK_9B, BLK18A) Thibaut Lease (THIB_2A), and the Island Lease (ISL_4B, ISL_5B). 
Two plots were subsequently dropped in the fall because the large majority of the 
juvenile trees had grown above six feet and were expected to survive over the long-
term.  These sights may be revisited in the future.  The two plots were ISL_5b and 
BLK_13b.  The following section in the 2014 LORP Annual Report presents 
summarized results of eleven combined transects.  Detailed descriptions of individual 
plots and associated maps can be found in the 2013 LORP Annual Monitoring Report.   
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Land Management Table 5. Density counts for plots with greater than 10 juvenile tree 
willows 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The total juvenile tree willow density for the eleven plots declined from 1,293 individuals 
in 2013 to 1,108 in 2014, a difference of 185 trees (Table 5).  This decline was offset by 
an increase in juvenile tree height across all transects, with a mean increase of 13 cm 
across all eleven transects and a mean increase in total height from 61 cm to 74 cm 
(Table 6).  Under natural conditions there is an expected reduction in juvenile tree 
densities in exchange for an increase in tree height and volumes.   
  

Density counts for plots with greater than 10 juvenile tree 
willows, 2012-2014 
PLOT Age Class 2012 2013 2014 
BLK_10B Juvenile 29 27 22 
  Seedling 1   
BLK_14B Juvenile 174 249 156 
  Seedling 1   
BLK_15A Juvenile 59 76 65 
  Seedling 2   
BLK_17B Juvenile 74 44 32 
BLK_8A Juvenile 13 13 3 
BLK_9B Juvenile 21 39 21 
  Seedling 2   
ISL_4B Juvenile 35 30 24 
THIB_2A Juvenile 34 29 19 
TWN_4A Juvenile 43 38 40 
BLK_18A Juvenile  518 550 
TWN_5A Juvenile  230 176 
   1,293 1,108 
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Land Management Table 6.  2013-14 Mean Juvenile Tree Willow Heights 
 
 
 
 
 
 
 
 
 

Browsing of leaders averaged across all eleven transects exhibited similar patterns to 
the two prior years, with the exception of an increase in fall use for this year.  This jump 
in heavy browsing in the fall is attributed to BLK_18A where elk had browsed 
approximately 42% of the 550 juvenile trees observed on the site in the fall of 2014.  
 

 
Land Management Figure 11. Percent tree willow use browsed leader class across all 
eleven transects for spring and fall from 2012 to 2014.  
 
When use is examined at the transect level, browsing intensity varied considerably 
across the eleven sites.  No use or use at a minimal level for both Spring and Summer 
occurred on seven sites (BLK_15A, BLK_8A, BLK_17B, BLK_9B, BLK_10B, THIB_2A, 
and BLK_15A).  Browsing during the summer (elk) in 2014 was nominal across ten of 
the eleven sites.  BLK_18A was browsed at fairly high levels by tule elk approximately a 
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 2013 Mean 

Juvenile Ht 
(cm) 

2014 Mean 
Juvenile Ht 

(cm) 

Difference in 
mean ht. b/w 

2013-14 
BLK_10B 109 150 41 
BLK_14B 74 86 12 
BLK_15A 66 89 23 
BLK_17B 77 93 16 
BLK_18A 38 45 7 
BLK_8A 84 188 104 
BLK_9B 64 121 57 
ISL_4B 57 71 14 
THIB_2A 99 220 121 
TWN_4A 88 112 24 
TWN_5A 81 98 17 
Average 61 74 13 
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week prior to sampling in September, 2014 in the figure below.  The same site was 
grazed heavily by livestock in February 2014 prior to the break of tree dormancy; 
however, cattle were exclusively targeting herbaceous material.  Livestock were 
removed from the pasture in early March and sampling on the transect in May recorded 
no browsing of tree willows.   
 

 
Percentage of leader class browsed, BLK_18A 
 
Browsing of tree willows by livestock (spring use) occurred on four of the eleven 
transects (ISL_4B, BLK_14B, TWN_4A, and TWN_5A) with the heaviest use (74% of 
juvenile trees experiencing >25% browsing of leaders) occurring on the Islands lease at 
ISL_4B in the figure below.  This site has continuously been browsed by both elk and 
livestock since 2012.  Mean growth in juvenile tree height was 14 cm for the site.  The 
site is open and in close proximity to the only shaded areas in a large meadow on the 
east side of the river. 
 

 
Percentage of leader class browsed, ISL_4B 
 
BLK_14B experienced moderate browsing (22% juvenile with >25% leader browsed) 
during winter, but no browsing was recorded during summer in the figure below.  Two 
plots on the Twin Lakes lease also experienced heavy browsing, in particular site 
TWN_5A in the figure below. Cattle on this site and on the Islands site were in the 
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pasture until mid-May.  Both sites were examined in February and there was no use at 
either location.  
 

 
 
Percentage of leader class browsed, BLK_14B 
 

 
 
 
Percentage of leader class browsed, TWN_4A 
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Percentage of leader class browsed, TWN_5A 
 
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 red willow and 
coyote willow 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, pers comm).  Repeated 
browsing could slow the growth of juvenile trees to the point where further growth could 
be severely retarded or cease altogether.  Maintaining steady growth is crucial for long 
term survival and the establishment of a natural woody riparian structure which will in 
turn support riparian wildlife.  
 
Utilizing the juvenile tree height data collected in 2013 and 2014 combined with data 
quantifying browsing intensities from six sampling periods (spring & fall 2012, 2013, and 
2014) on those same trees we tested whether recent heavy browsing events could 
negatively influence juvenile tree willow growth.  A Student’s t-test was used to test 
whether there was a significant difference in juvenile tree willow growth between two 
types of sites, one which was browsed heavily during past three seasons (spring and 
fall 2014, 2013, and 2012), and the other which was not browsed heavily during past 
three seasons.  If a site had been browsed heavily at least once during this same 
period, we assigned “yes” to heavy browsing.  If no heavy browsing was recorded 
during past three seasons, “no” was assigned to the site.  The result of the t-test shows 
there is a significant difference in growth of juvenile tree willows between two sets of 
sites (t = -2.89, P = 0.021); the juvenile tree willow at the sites which have experienced 
heavy browsing have grown less (Figure 12).  Recent heavy browsing adversely 
influences the juvenile tree willow growth. 
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Land Management Figure 12. Difference in juvenile tree willow growth between two types 
of sites; one which has experienced heavy browsing at least once during past three 
seasons (Yes – red color) and the other which has not experienced heavy browsing 
during past three seasons (No – blue color). 
 
Second, we examined the same relationship in the context of tree height.  The precise 
age of each juvenile tree willow is unknown, but must reach approximately six feet or 
182 cm in height in order to be relieved from heavy browsing according to observation.  
At the site that has experienced heavy browsing, growth of tree willows was similar for 
trees with different starting height (Figure 12).  At the site which has not experienced 
heavy browsing, on the other hand, taller trees are growing faster.  Three sites (BLK8A, 
BLK9B, and BLK10B) had been browsed heavily during the first half of the study, but 
during the second half of the study no browsing has been observed.  Two sites (BLK8A 
and BLK9B) have responded very positively to absence of recent heavy browsing.  The 
average tree height at BLK_8A reached six feet (182 cm) during the 2014 growing 
seasons.  BLK10B, on the other hand, has not shown a growth rate similar to the other 
two sites.  This indicates that it may take longer than a year and a half to recover from 
heavy browsing.   
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Land Management Figure 13. Difference in juvenile tree willow growth between two types 
of sites; one which has experienced heavy browsing at least once during past three 
seasons (Yes – red color) and the other which has not experienced heavy browsing 
during past three seasons (No – blue color). 
 
Juvenile trees at heavily browsed sites were shorter and not growing as much as they 
should.  At the current rate, it may take as much as eight years to reach six feet (182 
cm) in height at heavily browsed sites, if they continue to be browsed each season and 
are not rested.  It is not clear whether trees at these sites will continue growing in the 
future or will stop growing; more data are needed to answer this question. 
 
Existing data indicate juvenile tree willows are growing at heavily browsed sites but at a 
much slower rate than juvenile tree willows at sites with no recent browsing.  Once 
heavy browsing stops, juvenile tree willows can start growing again at much higher rate.  
Young trees can maintain upward growth trajectories following a single severe browsing 
event if provided with at least two years of subsequent rest.  Young trees experiencing 
repeated heavy browsing events will gain vertical heights at very slow rates, if at all, 
when compared to trees which have been rested from browsing for at least two years.   
 
Continued data collection on these 11 sites will improve understanding of juvenile 
woody riparian growth rates and their tolerances to browsing by large ungulates.  
Tracking both the timing of use and grazing intensity by livestock is contributing to a 
deeper understanding of when young trees are targeted by elk and cattle and when they 
are avoided during a given season.  
 
The following four large scale overview maps illustrate the locations of the individual 
streamside monitoring transects within the broader context of the LORP Project Area.  
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Land Management Figure 14.  Twin Lakes Transects and Upper Blackrock Transects 

 
Twin Lakes Transects (TWN_3b, TWN_4a, and TWN_5a) and Upper Blackrock 
Transects (BLK_1a, BLK_1b, BLK_10b, BLK_9b, and BLK_8a). 
 



 

 4-30  Land Management 
 

 
Land Management Figure 15.  Thibaut Transects 

 
Thibaut Transects (Thib_2a, Thib_3b, Thib_4a, Thib_5a). 
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Land Management Figure 16.  Lower Blackrock Transects and Upper Island 
Transect 
 
Lower Blackrock Transects (BLK_18a, BLK_17b, BLK_12b, BLK_13b, BLK_14b, 
BLK_5b, BLK_7a, BLK_7b) and (BLK_16a). 
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Land Management Figure 17.  Island Transects, Lone Pine Transects, and Delta Transects 
 
Island Transects (Isla_1a, Isl_1b, Isl_4b, and Isl_5b); Lone Pine Transects (LP_1a, 
LP_1b, LP_3b, and LP_2a); and Delta Transects (Delta_3a, Delta_1a, and Delta_1b)
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4.8.1  Discussion  
Recommended flow changes on the LORP have not yet been implemented.  Flows in the 
summer of 2014 were slightly lower than 2012 and 2013 (Figure 18), yet still reflected the 
same phenomena of a rising hydrograph as the summer dry out increased, despite the fact 
that the area is experiencing severe drought conditions for the third consecutive year.  
Under natural conditions, certain reaches of the Lower Owens River Project could have 
been dry under a more natural hydrograph.  Refer to the 2013 LORP Annual Monitoring 
report for greater discussion concerning flow impacts on woody recruitment.  
 

 
Land Management Figure 18. Daily flows from the Intake for 2012-14 

 
In addition to the drought, the consistent 2014 summer base flows may have contributed to 
the lowest recruitment recorded during the LORP RAS surveys thus far.  The RAS survey 
found 14 tree willow recruitment sites, with all containing between 1-5 seedlings.  Figure 19, 
which does not include the 2014 RAS recruitment events, displays the cumulative 
proportion of prior recruitment events relative to both sides of the Lower Owens River.  In 
this illustration, each recruitment site was assigned an area of 25 linear meters.  The 
number of events were then summed and divided into the total linear length of the river 
(199,558 m).  Although not depicted in the pie graph, the relative percent to the entire area 
for 2014 recruitment events spans 0.17% of the total area, slightly lower than the 2010 year 
which was the previously record low number.  While both recruitment area and total 
sampled area are largely generalizations in this instance, this example illustrates that woody 
recruitment does occur on the Lower Owens River, but given the current conditions (and 
perhaps historic conditions) the Lower Owens is not, and most likely will not, develop into a 
woody dominated river system.  
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Land Management Figure 19. Relative proportion of cumulative recruitment areas to entire 
cumulative linear area sampled on the Lower Owens River.  
 
As the Lower Owens River aggrades and emergent vegetation extends up onto point bars, 
opportunities for riparian woody recruitment will decrease.  The eventual disappearance of 
recruitment sites is further assured because existing flow management that includes the 
present seasonal habitat flow regime will not generate enough energy to expose mineral 
soils for contact with willow and cottonwood seeds.  
 
LADWP Watershed Staff proposes an experimental treatment on a small section in the 
White Meadow Riparian pasture using mechanical impacts from livestock to facilitate tree 
recruitment by increasing opportunities for seed contact with wetted mineral soils.  Hoof 
action combined with high intensity grazing would be used to remove herbaceous biomass 
and expose mineral soil to facilitate willow and cottonwood seed contact on point bars.  A 
series of three grazing cells using temporary fencing running perpendicular to the riparian 
boundary fence east to the river would be constructed and stocked using a short duration 
high intensity grazing prescription.  The proposed timeframe would begin a month prior to 
seed fly.  All cells would be stocked for the month prior.  Livestock would be removed from 
one cell immediately before seed fly to examine the indirect effects of hoof action and 
herbivory for site preparation.  In the other grazing cell, livestock would remain for several 
days after seed fly in order to see if hoof action would have any direct effect on seed 
germination. The third cell would be hand seeded with Goodding’s willow (Salix gooddingii); 
red willow (Salix laevigata); and common Three-square (Schoenoplectus americanus) along 
the wetted edge. 
 
Monitoring of pre and post conditions would be included in the project.  The proposal for this 
experiment is the summer of 2015. 
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Browsing of willows by elk and livestock in discrete locations is influencing tree vigor and 
survivability to varying levels, yet these locations in relation to the larger area are less than 
0.1%.  The current flow regime has a much larger impact on willow vigor and survivability 
across the majority of the project area than browsing.  Consequently, flow management 
within the LORP must be addressed if increasing woody riparian habitat is to remain a 
LORP goal.   
 
4.9 LORP Ranch Leases  
The following sections are presented by ranch lease.  The discussion includes an 
introduction describing the lease operations, pasture types, a map of the lease, and 
utilization results from 2013-14, a summary of range trend results at the lease level, and a 
presentation of range trend results by transect when significant changes occurred. All range 
trend data for the Thibaut and Island range trend transects are presented in Appendix 2.  
Reference to plant species by plant symbol are found in Appendix 1, which contains a list of 
the plant species, scientific names, common names, plant symbol, and functional group 
assignment for species encountered on the range trend transects. 
 
4.9.1 Intake Lease (RLI-475)  
The Intake Lease is used to graze horses and mules employed in a commercial packer 
operation.  The lease, which is approximately 102 acres, is comprised of three fields:  
Intake, Big Meadow Field, and East Field.  The Intake Field contains riparian vegetation and 
an associate range trend transect.  The Big Meadow Field contains upland and riparian 
vegetation; however, it is not within the LORP project boundaries.  There are no utilization 
or range trend transects in the Big Meadow Field due to a lack of adequate areas to place a 
transect that would meet the proper range trend/utilization criteria.  Much of the meadow in 
the Big Meadow Field has been covered with dredged material from the LORP Intake.  The 
East Field consists of upland and riparian vegetation.  The Big Meadow and Intake Fields 
were not used by livestock during the construction of the Intake structure, which lasted until 
the 2008-09 grazing season.  There are no irrigated pastures on the Intake Lease.  There 
are no identified water sites needed for this pasture and no riparian exclosures planned due 
to the limited amount of riparian area within the both pastures.   
 
The following table presents the summarized utilization data for each field for the current 
year.   
 
Land Management Table  7.  End of Grazing Season Utilization on the Intake Lease, RLI-475 

 
Field Utilization Transect Utilization 
Intake Field*      10% *STEWART_01       10% 
*Riparian Utilization, 40%    

Summary of Utilization  
Utilization for the Intake Lease in 2014 was 10%, well below the allowable 40% utilization 
standard. 
 
Summary of Range Trend Data and Conditions  
Range Trend data was not collected in 2014 on the Intake Lease.  
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Land Management Figure 20.  Intake Lease RLI-475, Range Trend Transects 
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4.9.2 Twin Lakes Lease (RLI-491)  
The Twin Lakes Lease is a 4,912-acre cow/calf operation situated just south of the 
Los Angeles Aqueduct Intake.  It includes a reach of the Owens River that lies mainly north 
of Twin Lakes, which is located at the southern end of the Twin Lakes Lease.  Of the 
4,912 acres, approximately 4,200 acres are used as pastures for grazing; the other 
712 acres are comprised of riparian/wetland habitats and open water.  In all but dry years, 
cattle usually graze the lease from late October or early November to mid-May.   
 
There are four pastures on the Twin Lakes Lease within the LORP boundary:  Lower 
Blackrock Riparian Field, Upper Blackrock Field, Lower Blackrock Field, and the Holding 
Field.  The Lower Blackrock Riparian, Upper Blackrock Riparian, and Lower Blackrock 
Fields contain both upland and riparian vegetation.  The Holding Field contains only upland 
vegetation.  There are no irrigated pastures on the Twin Lakes Lease.  Range trend and 
utilization transects exist in all fields except the Holding Field.   
 
The following table presents the summarized utilization data for each field for the current 
year.   
 

Land Management Table 8. End of Grazing Season Utilization on the Twin Lakes Lease, 
RLI-491, 2014 

 
Field Utilization 
Lower Blackrock Field 7% 
Lower Blackrock Riparian 
Field* 6% 
Upper Blackrock Field* 20% 
Riparian Utilization 40%*   

Riparian Management Areas  
Utilization in the Lower Blackrock Riparian (6%) and Upper Blackrock Field (20%) was well 
below the allowable utilization for the grazing season.  Much of the grazing occurred around 
Drew Slough early in the season and then on the uplands for the remainder of the grazing 
season.  The burned area on the river was in good condition and is still responding well.  
There are no recommended management changes.  
 
Upland Management Area  
Upland utilization was well below the allowable standard of 65% in all fields. 
 
Irrigated Pastures  
There are no irrigated pastures on the Twin Lakes Lease. 
 
Fencing  
There was no new fencing constructed on the lease in 2014. 
 
Salt and Supplement Sites  
Supplement is composed of a liquid mix that is put in large tubs with rollers that the cattle 
consume.  These tubs are placed in established supplement sites and are used every year. 
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Burning  
A range burn was conducted in March resulting in 190 acres of riparian pasture being 
burned.  The purpose of the burn was to remove existing saltcedar slash piles and shrubs 
that had encroached in to existing perennial grass meadows.  Prior to the burn, California 
Department of Forestry (CDF) and LADWP prepared fire breaks and created buffers around 
existing riparian vegetation, resulting in complete fire containment, with very little loss to 
riparian vegetation.  Overall the burn resulted in the improvement of the meadow habitat on 
the Twin Lakes lease.  
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Land Management Figure 21.  Twin Lake Lease RLI-491, Range Trend Transects 
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4.9.3 Blackrock Lease (RLI-428)  
The Blackrock Lease is a cow/calf operation consisting of 32,674 acres divided into 
24 management units or pastures.  Blackrock is the largest LADWP grazing lease 
within the LORP area.  The pastures/leases on the Blackrock Lease provide eight 
months of fall through spring grazing, which can begin any time after 60 continuous 
days of rest.  A normal grazing season begins in early to mid-October and ends in 
mid-May or June.   
 
There are twenty pastures on the Blackrock Lakes lease within the LORP boundary:  
South Blackrock Holding, White Meadow Field, White Meadow Riparian Field, 
Reservation Field, Reservation Riparian Field, Little Robinson Field, Robinson Field, 
East Robinson Field, North Riparian Field, Russell Field, Locust Field, East Russell 
Field, South Riparian Field, West Field, Wrinkle Field, Wrinkle Riparian Field, Spring 
Field, Wrinkle Holding, Horse Holding, and North Blackrock Holding.  Twelve of these 
pastures are monitored using range trend and utilization.  The other eight pastures 
are holding pastures for cattle processing or parts of the actual operating facilities.     
 
Summary of Utilization   
The following tables present the summarized utilization data for each field for the 
current year.   
 
Land Management Table  9.  End of Grazing Season Utilization on the 
Blackrock Lease, RLI-428, 2014 
 

Fields Utilization 
North Riparian Field* 39% 
Horse Holding 0% 
Wrinkle Riparian Field* 28% 
Locust Field 53% 
Reservation Field 11% 
Robinson Field 17% 
Russell Field 1% 
White Meadow Field 7% 
White Meadow Riparian Field* 15% 
Wrinkle Field 21% 
South Riparian Field* 8% 
West Field 18% 

 *Riparian utilization 40% * 
 
Riparian Management Area  
Riparian grazing on the Blackrock lease was below the allowable 40% utilization 
standard. The North Riparian Field was at the allowable limit but did not go over.  
While conducting utilization monitoring, Watershed Resources Staff noticed an 
increase in flooded and inundated meadows in the North Riparian Field  
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Upland Management Areas  
Fields in the upland portions of the Blackrock Lease remained well below upland 
utilization standard of 65%.   
 
Summary of Range Trend Data and Condition Blackrock Lease  
Range Trend data was not collected in 2014 on the Blackrock Lease. 
 
Irrigated Pastures  
There are no irrigated pastures on the Blackrock Lease. 
 
Stockwater Sites  
One new stockwater well will be drilled south of Mazurka Canyon road. It will be fitted 
with a solar pump and necessary plumbing for the trough.  The lessee will be 
responsible for water troughs and installation.  There are also three other stockwater 
sites that have been developed as part of the 1997 Memorandum of Understanding 
Between the City of Los Angeles Department of Water and Power, the County of 
Inyo, the California Department of Fish and Game, the California State Lands 
Commission, the Sierra Club, the Owens Valley Committee, and Carla Scheidlinger, 
(MOU), which required additional mitigation (1600 Acre-Foot Mitigation Projects).  
The “North of Mazourka Project” will provide stockwater in the Reservation Field and 
the “Well 368/Homestead Project” will provide stockwater in the Little Robinson Field 
and East Robinson Field.   
 
Fencing  
There was no new fencing constructed on the lease in 2014. 
 
Burning  
There was one range improvement burn conducted by the lessee that was 
approximately 100 acres in 2013.  This was only a portion of the total 204 acres 
prepared by the lessee.  The lessee plans on completing the burn in the winter of 
2015.  A range burn is planned by LADWP of approximately 210 acres in the White 
Meadow Field.  
 
Slash pile burning along the river is planned for the Blackrock Lease in 2015, and will 
be done by Inyo County.   
 
Salt and Supplement Sites  
Many of the supplement sites located on the Blackrock Lease have been in place for 
many years and are located in upland management areas.  Some of these sites have 
been moved in order to adapt to the installation of new fencing.  These new locations 
were selected to better distribute cattle within and near the newly created riparian 
pastures. 
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Land Management Figure 22.  Blackrock Lease RLI-428, Range Trend Transects  
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4.9.4 Thibaut Lease (RLI-430)  
The 5,259-acre Thibaut Lease is utilized by three lessees for wintering pack stock.  
Historically, the lease was grazed as one large pasture by mules and horses.  Since 
the implementation of the LORP and installation of new fencing, four different 
management areas have been created on the lease.  These areas are the Blackrock 
Waterfowl Management Area, Rare Plant Management Area, Thibaut Field, and the 
Thibaut Riparian Exclosure.  Management differs among these areas.  The Blackrock 
Waterfowl Management Area can be grazed every other year.  During the wetted 
cycle of the Blackrock Waterfowl Management Area management has a utilization 
standard of 40%.  While in dry cycles the utilization standard is 65%.  The irrigated 
pasture portion located in Thibaut Field was assessed using irrigated pasture 
condition scoring and the upland portions of the field were evaluated using range 
trend and utilization transects.  The Rare Plant Management Area is evaluated using 
range trend and utilization transects.  The Riparian Exclosure has been excluded 
from grazing for 11 years.   
 
Summary of Utilization  
The following table presents the summarized utilization data for each field for the 
current year.   
 
Land Management Table  10. End of Grazing Season Utilization for Fields on 
the Thibaut Lease, RLI-430, 2014 
 

Fields Utilization 
Rare Plant Management 
Area 27% 

Thibaut Field 10% 
 Waterfowl Management 
Area 46% 

 
Upland Management Areas   
The end-of-season use in the Thibaut Field was 10%, well below the allowable 50% 
utilization. Use was 22% on the southwestern section of the Thibaut Field while on 
the eastern section of the field there was no use.  Use in the Rare Plant Management 
Area was 27%, which is well below the allowable utilization grazing standard.  The 
Waterfowl Management Area was grazed to 46% and livestock were removed in 
December.  Watershed Resources allowed the livestock to return in the spring to the 
Waterfowl Management Area to reduce the graze tules in order to keep the Thibaut 
Pond area clear.  Livestock grazed until they were moved to the mountains for the 
summer.  Post grazing in the Waterfowl Management Area showed good results.  
 
Summary of Range Trend Data and Conditions  
Five of the seven transects on the lease remained static when compared to the prior 
sampling periods. Two transects (Thibaut_02 and Thibaut_03) located on a Saline 
Meadow which spans across a large portion of the Rare Plant Field and the Thibaut 
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Field showed significant decreases in perennial grasses in 2014 when compared to 
all prior years, with the last sampling period being 2010.  Since sampling began in 
2002 both sites had been relatively stable.  Inland saltgrass decreased by 14% and 
alkali sacaton decreased by 9% on Thibaut_02 in the Rare Plant Field. Licorice plant 
(GLLE3) decreased by 7%, inland saltgrass dropped by 8%, and alkali sacaton 
decreased by 13% on Thibaut_03. The drop in Licorice plant which is not a palatable 
forage species, with a decrease in the two key forage grasses indicates these 
changes are a result of drought rather than grazing pressure.  
 
Irrigated Pastures  
Irrigated Pasture Condition Scores 2011-13  
Pasture 2011 2012 2013 
Thibaut Field 82% 81% 78% 
 
The northern portion of the Thibaut Pasture (85 acres) comprises the area managed 
as irrigated pasture for the Thibaut Lease. A result of the completion of the waterfowl 
management area to the north and the rare plant field to the south is a grazing 
corridor, which puts heavy pressure on the irrigated pasture. The Thibaut Field was 
checked in 2014, but not rated. Conditions were similar to 2013 and the field will be 
rated again in 2016.   
 
LADWP Watershed Resources staff recommends that livestock be moved out of the 
area periodically during the grazing season to allow the area to rest.  This may be 
achieved by supplemental feeding further south in the Thibaut Field, electric fencing, 
or turning the livestock out in the southern end of Thibaut Field instead of the corral 
area.  
 
Stockwater Sites  
There is one developed water site in the Thibaut Field, which consists of a flowing 
well that has a stockwater well drilled next to it, located in the uplands east of the 
irrigated pastures in the Thibaut Field.  Currently, the flowing well is still creating a 
small wet area for livestock and wildlife.  The lessee has also installed a trough near 
the well.  
 
Fencing  
There was no new fence constructed on the lease in 2014. 
 
Salt and Supplement Sites  
Hay is spread in locations of the lessees choosing using a truck or a trailer pulled by 
a truck.  Feeding areas had been changed during the 2013-14 grazing season 
resulting in decreased utilization in the Thibaut Field.   
 
Burning  
There are no burns planned for the Thibaut lease in 2014. 
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Land Management Figure 23.  Thibaut Lease RLI-430, Range Trend Transects
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4.9.5 Islands Lease (RLI-489)  
The Islands Lease is an 18,970-acre cow/calf operation divided into 11 pastures.  In some 
portions of the lease, grazing occurs year round with livestock rotated between pastures 
based on forage conditions.  Other portions of the lease are grazed October through May.  
The Islands Lease is managed in conjunction with the Delta Lease.  Cattle from both leases 
are moved from one lease to the other as needed throughout the grazing season.   
 
There are eight pastures located within the LORP boundary of the Islands Lease:    

• Bull Field  
• Reinhackle Field  
• Bull Pasture  
• Carasco North Field  
• Carasco South Field  
• Carasco Riparian Field   
• Depot Riparian Field  
• River Field 

 
Summary of Utilization  
The following tables present the summarized utilization data for each pasture for the current 
year.   
 

Land Management Table 11. End of Grazing Season Utilization for Fields on the 
Islands Lease, RLI-489 2014   

 
Fields Utilization 
Carasco Riparian 
Field* 9% 
Depot Riparian Field* 45% 
Lubkin Field 3% 
River Field * 27% 
South Field 0% 

 *Riparian utilization 40% 
 
Riparian Management Areas  
On the Islands Lease all transects were evaluated, use in the Depot Riparian Field was 45% 
and the River Field was 27%.  Two out of the last three years utilization has exceeded 40% 
on the Depot Riparian Field.  The Depot Riparian Field showed concentration of livestock 
around transects due to supplemental feeding, which accelerated utilization in the field.  
This can be seen at the transect level especially ISLAND_09, which had a utilization of 
90%.  Supplement tubs were also placed on the flood plain which served to amplify grazing 
impacts on the floodplain.  Mid-season utilization was 42% in the Depot Riparian Field and 
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livestock were moved.  However, the lack of upland forage and the necessity for the cattle to 
water at the Owens River caused cattle to walk around the existing drift fence and return to 
the Depot Riparian Field.  Watershed Resources staff recommended extending the drift 
fence to help eliminate over grazing in the future.  The River Field was below allowable use 
but flooding in the area concentrated cattle in dry areas as seen on the transect data.  The 
Carasco Riparian Field and South Field were below the utilization standards.  
 
Upland Management Areas  
All upland pastures are well below the allowable 65% utilization rate. 
 
Summary of Range Trend Data in Islands Exclosure  
Range trend monitoring was conducted in 2014 on the Islands Lease.  Five transects were 
read and four remained static when compared to previous sampling in 2010.  Following the 
prescribed burn in 2011, shrub cover decreased to 0% on Island_08 and Island_10.  Inland 
saltgrass significantly increased by 16% in the burn area on the Islands_08 transect.  
 
Irrigated Pastures  
The B and D Pastures located near Reinhackle Spring were rated in 2013 and received an 
irrigated pasture condition score of 90%.  These pastures will be rated again in 2016. 
 
Irrigated Pasture Condition Scores 2011-13  

Pasture 2011 2012 2013 
B Pasture X 90% 90% 
D Pasture X 90% 90% 

 X indicates no evaluation made.  
Stockwater Sites  
There are two stockwater sites located 1-1.5 miles east of the river in the River Field 
uplands near the old highway.  These wells were drilled in 2010 and are now operational.  
The lessee has not yet installed the water troughs at the wells. 
 
Fencing  
There was no new fence constructed on the lease in 2014.   
 
Salt and Supplement Site:  
Cake blocks and molasses tubs that contain trace minerals and protein are distributed for 
supplement on the lease.  The blocks and tubs are dispersed randomly each time and if 
uneaten they are collected to be used in other areas.  
 
Burning  
There are currently no range burns planned for the lease for 2015. 
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Land Management Figure 24.  Islands Ranch RLI-489 Range Trend Transects 
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4.9.6 Lone Pine Lease (RLI-456)  
The Lone Pine Lease is an 8,274-acre cow/calf operation divided into 11 pastures and 
adjacent private ranch land.  Grazing on the lease occurs from January 1 to March 30 and 
then again in late May to early June.  In early June the cattle are moved south to Olancha 
and then driven to Forest Service Permits in Monache. 
 
There are 11 pastures on the Lone Pine Lease located within the LORP project boundary:    

• East Side Pasture  
• Edwards Pasture 
• Richards Pasture 
• Richards Field 
• Johnson Pasture  
• Smith Pasture 
• Airport Field  
• Miller Pasture 
• Van Norman Pasture  
• Dump Pasture 
• River Pasture 

 
Summary of Utilization  
The following tables present the summarized utilization data for each pasture for the current 
year.   
 
Land Management Table 12. End of Grazing Season Utilization for Pastures on the Lone Pine 

Lease, RLI-456, 2014. 
 

Pastures Utilization 
Johnson Pasture 79% 
River Pasture - Lone 
Pine* 37% 
Riparian utilization 40%* 

 
Riparian Management Area   
The Johnson Pasture had a utilization of 79% this is over the allowable upland standard of 
65%. This was due to the effects of the current drought which decreased the carrying 
capacity in the Johnson Pasture. A reduced stocking rate or moving cattle sooner is 
recommended in order to avoid overgrazing in 2015. The River Field utilization was 37%, 
grazing was high on LONEPINE_3 and 8. Utilization of these locations was discussed while 
measuring mid-season utilization with the lessee. It will be an ongoing process to reduce 
utilization on these transects. Recovery from the burn in 2014 was continuing well. 
 
Summary of Range Trend Data  
Range Trend transects were not read this year on the  
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Irrigated Pastures  
The irrigated pastures within the LORP project area for the Lone Pine Lease are the 
Edwards, Richards, Smith, Old Place and Van Norman Pastures.  All of the pastures were 
rated in 2013 and were above the required minimum irrigated pasture condition score of 
80%, despite a dry year and lack of irrigation water. These pastures will be rated again in 
2016. 
 
Land Management Table 13. Irrigated Pasture Condition Scores 2011-13 
  

Pasture 2011 2012 2013 
Edwards X X 84 
Richards X X 84 
Van 
Norman X X 84 
Smith X X 84 
Old Place  X X 84 

 X indicates no evaluation made 
 
Stockwater Sites  
One stockwater well was drilled on the Lone Pine Lease located in the River Pasture 
uplands approximately two miles east of the river on an existing playa.  The lessee had 
made an effort to install a trough but, the well had a silting problem that plugged the pipes 
and floats.  Watershed Resources staff and pump mechanics have assessed the condition 
of the well and have determined that the well was not drilled deep enough and is not 
operable.  A new well location has been selected a quarter of a mile south of the current 
location and will be drilled in 2015.  
 
Fencing  
There was no new fencing constructed on the lease during 2014.  Repairs have been made 
to the existing exclosure due to the fire in February. 
 
Salt and Supplement Site:  
All supplement tubs were situated outside of the flood plain. 
 
Burning  
There may be a burn conducted on the north end of Lone Pine in the Mt. Whitney Field to 
create a fire break to protect the town of Lone Pine.  The burn will be conducted by 
California Department of Forestry.  Some of the area is salt grass meadow and will benefit 
forage production. 
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Land Management Figure 25.  Lone Pine Lease RLI-456, Range Trend Transects 
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4.9.7 Delta Lease (RLI-490)  
The Delta Lease is a cow/calf operation and consists of 7,110 acres divided into four 
pastures.  There are four fields located with the LORP project boundary:  Lake Field, Bolin 
Field, Main Delta Field, and the East Field.  Grazing typically occurs for 6 months, from 
mid-November to April.  Grazing in the Bolin Field may occur during the growing season.  
The Delta and Islands Leases are managed as one with state lands leases.  
 
Grazing utilization is currently only conducted in the Bolin Field and Main Delta Field which 
contains the Owens River.  The Lake Field is evaluated using irrigated pasture condition 
scoring.  The East Field, located on the upland of Owens Lake, supports little in the way of 
forage and has no stockwater.   
 
Summary of Utilization  
The following tables present the summarized utilization data for each field for the current 
year.   
 
Land Management Table 14. End of Grazing Season Utilization for Fields on the Delta Lease, 
RLI-490, 2014  
 

Fields Utilization 
Main Delta Field* 37% 
Bolin Field 16% 
Riparian utilization 40%* 

 
Riparian Management Areas  
RLI-490 end-of-season utilization in the Main Delta was below the allowable 40%.  The 
transect data shows that use was fairly even throughout due to an improvement in the 
livestock distribution in this field.  Use was high on the southern portion of the field during 
the past three years. 
 
Upland Management Areas  
The Bolin Field was 16%, well below the upland grazing utilization prescription of 65%.  Due 
to drought conditions forage production in this field has dropped, as a consequence grazing 
was light in the field. 
 
Summary of Range Trend Data and Conditions  
Range Trend data was not collected in 2014 on the Delta Lease.  Data was collected on the 
lease in 2013 and will be revisited again in 2016.  
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Irrigated Pastures   
The Lake Field is located west of U.S. Highway 395 north of Diaz Lake.  This irrigated 
pasture was evaluated in 2013 and received a score of 74%.  This is below the allowable 
score of 80%.  The main reason of the decreased condition of this pasture is decreased 
coverage of water spreading over the field water due to drought conditions.  Watershed 
Resources staff does not believe that change is necessary at this time the Lake Field will be 
re-evaluated in 2016. 
 
Irrigated Pasture Condition Scores 2011-13  

Pasture 2011 2012 2013 
Lake Field X X 74 

X indicates no evaluation made 
 
Stockwater Sites  
The Bolin Field was supposed to receive a stockwater site supplied by the Lone Pine 
Visitors Centers well in 2010.  After a more in-depth analysis of water availability was 
undertaken, it was ascertained that there was not an adequate amount of water to sustain 
both uses.  The resulting analysis has stockwater being supplied from a diversion that runs 
from the LAA.  The status of this stockwater situation has not changed in 2014.  A new 
stockwater well will be drilled east of the Owens River to replace the previously drilled well 
that did not produce water.  The well should be drilled in the fall of 2014 or spring of 2015. 
 
Fencing  
There was no new fencing on the lease for 2014. 
 
Salt and Supplement Sites  
Supplement tubs containing protein and trace minerals are used in established supplement 
sites. Empty tubs are collected by the lessee. 
 
Burning  
There are no planned burns for this lease during 2014. 
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Land Management Figure 26.  Delta Lease RLI-490, Range Trend Transects 
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4.12 Land Management Appendix 1.  Species Encountered Along 40 cfs Base Flow 
During Spring 2012 Streamside Monitoring. 
 
Plant Code Species Name   Common Name 
ANCA10 Anemopsis californica  yerba mansa 
ATTO  Atriplex torreyi   saltbush 
BAHY  Bassia hysopifolia   bassia/smotherweed 
DISPS2 Distichlis spicata   saltgrass 
EQAR  Equisetum arvense   field horsetail 
FOPU  Forestiera pubescens  stretchberry 
GLLE3 Glycyrrhiza lepidota   licorice 
HECU3 Heliotropis curvassum  salt heliotrope 
JUBA  Juncus balticus   Baltic rush 
LELA  Lepidium latifolium   broadleaf pepperweed 
LETR5 Leymus triticoides   creeping wildrye 
SAEX  Salix exigua    narrowleaf willow 
SAGO  Salix gooddingii   Goodding’s willow 
SALA3 Salix laevigata   red willow 
SAVE4 Sarcobatus vermiculatus  greasewood 
SCAC  Schoenoplectus acutus  tule 
SCAM  Schoenoplectus americanus common threesquare  
SCMA  Schoenoplectus maritimus  cosmopolitan bulrush 
SPAI  Sporobolus airoides   alkali sacaton 
TARA  Tamarix ramossissima  saltcedar 
TYDO  Typha domingensis   southern cattail 
TYLA  Typha latifolia   broadleaf cattail 
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4.13 Land Management Appendix 2. Range Trend for Islands and Thibaut Ranch Leases 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 



Transect ISLAND_06

Frequency
Life Forms Species 2002 2003 2004 2007 2008 2009 2010 2014
Perennial Forb GLLE3 0 4 0 1 0 0 0 4

NIOC2 0 0 0 0 2 8 6 7
Perennial Graminoid DISP 90 62 92 103 117 132 116 124

JUBA 5 5 5 3 5 7 7 6
LETR5 0 0 0 1 2 0 0 0
SPAI 105 103 105 98 104 117 76 81

Shrubs ATTO 19 9 19 7 11 7 4 3
ERNA10 9 0 3 1 3 7 1 2

indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Shrub Cover (m) Year

Species 2003 2004 2007 2008 2009 2010 2014

ATTO 7.57 7.3 9.5 7.85 8.9 5.4 9.84

ERNA10 1.26 2.95 1.35 2.15 2.14 0.6 1.3

Total 8.83 10.25 10.85 10 11.04 6 11.14

Transect ISLAND_08

Frequency
Life Forms Species 2002 2003 2004 2007 2008 2009 2010 2014
Annual Forb 2FORB 0 0 6 0 0 0 0 0

ATTR 0 0 0 0 19 0 0 0
LACO13 0 0 0 0 5 0 0 0

Perennial Forb FRSA 0 0 0 0 0 0 0 5
GLLE3 7 0 7 8 5 0 2 13
HECU3 3 0 0 0 3 4 2 6
MALE3 0 0 0 1 0 4 2 7

Perennial Graminoid DISP 112 77 106 90 94 86 81 129

JUBA 32 35 37 27 34 38 31 23
LETR5 9 18 21 8 14 19 13 13
SPAI 29 13 15 19 7 13 23 17

Shrubs ATTO 19 4 7 10 28 47 24 0
ERNA10 20 15 34 24 21 25 31 0

Nonnative Species POMO5 0 0 0 0 2 0 0 0
indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Shrub Cover (m) Year

Species 2003 2004 2007 2008 2009 2010

ATTO 8.45 5.85 5.65 8.75 6 6.72

ERNA10 37.51 16 25.9 18.1 29.75 25.14

Total 45.96 21.85 31.55 26.85 35.75 31.86



Transect ISLAND_09

Frequency
Life Forms Species 2006 2007 2008 2009 2010 2014
Annual Forb ATPH 0 0 0 0 4 0
Perennial Forb SUMO 9 1 4 1 5 1
Perennial Graminoid DISP 144 140 152 140 143 140
Shrubs ATTO 7 9 6 11 2 1
Nonnative Species BAHY 2 0 3 0 5 0

indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Shrub Cover (m) Year

Species 2006 2007 2008 2009 2010 2014

ATTO 8.6 7.0 6.6 9.8 5.4 5.5

SUMO 0.0 0.5 0.0 1.8 2.0 2.2

Total 8.7 7.5 6.6 11.7 7.3 7.7

Transect ISLAND_10

Frequency
Life Forms Species 2006 2007 2008 2009 2010 2014
Perennial Forb CRTR5 23 18 31 30 31 25

FRSA 22 11 5 17 25 31
Perennial Graminoid DISP 132 124 139 149 152 149

SPAI 4 2 2 2 1 1
Shrubs ATTO 6 3 7 1 1 0

indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Shrub Cover (m) Year Burned

Species 2006 2007 2008 2009 2010 2014
ATTO 7.1 7.5 10.8 10.1 8.8 0
SUMO 0.0 0.2 0.0 0.1 0.8 0
Total 7.1 7.7 10.8 10.2 9.6 0

Transect ISLAND_11

Frequency
Life Forms Species 2006 2007 2008 2009 2010 2014
Annual Forb ATPH 0 0 7 4 11 0

COMAC 0 0 9 5 41 10

Perennial Forb ANCA10 22 23 23 18 8 21
NIOC2 72 47 62 59 56 62

Perennial Graminoid DISP 148 154 154 157 137 145
JUBA 0 0 0 4 2 4

Nonnative Species SATR12 0 0 0 3 0 0
indicates a significant difference, α≤0.1 between 2014 and prior sampling event



Transect THIBAUT_01B
Frequency

Life Forms Species 2014

Annual Forb ATSES 2

ATTR 11

Perennial Forb MALE3 2

Perennial Graminoid DISP 3

SCAM6 47

TYLA 3

Nonnative Species BAHY 11

Shrub Cover (m) Year

Plant Species 2014

ATTO 0.4

ERNA10 0.1

Total 0.5

Transect THIBAUT_02
Frequency

Life Forms Species 2002 2003 2004 2007 2009 2010 2014

Annual Forb ATPH 0 0 0 0 0 5 0

ATSES 0 47 5 0 0 0 0

CHENO 0 33 0 0 0 0 0

CHHI 0 23 3 0 0 0 0

COMAC 0 23 0 0 0 4 0

CORA5 0 9 0 0 0 7 0

Perennial Forb ASTRA 0 0 4 1 0 0 0

GLLE3 0 7 9 3 2 2 0

PYRA 5 10 3 12 8 5 0

SUMO 0 1 0 0 0 0 0

Perennial Graminoid DISP 155 153 154 159 151 161 117

JUBA 14 15 9 16 1 9 2

SPAI 139 132 137 140 139 136 110

Shrubs ALOC2 0 0 0 0 0 5 0

ATTO 0 2 10 2 3 26 2

ERNA10 7 8 13 18 8 9 7

Nonnative Species BAHY 0 16 39 0 3 8 2

indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Shrub Cover (m) Year

Plant Species 2003 2004 2007 2009 2010 2014

ALOC2 0.0 0.0 0.0 0.0 0.4 0.0

ATTO 0.0 0.4 0.0 0.6 0.2 0.0

ERNA10 4.9 0.3 1.1 0.0 1.1 3.3

Total 4.9 0.7 1.1 0.6 1.7 3.3



Transect THIBAUT_03
Frequency

Life Forms Species 2002 2003 2004 2007 2009 2010 2014

Annual Forb ATSES 0 17 0 0 0 0 0

CHHI 0 2 0 0 0 0 0

CORA5 0 15 2 0 0 8 0

Perennial Forb GLLE3 51 26 37 34 26 28 8

MACA2 0 0 0 0 0 8 0

PYRA 0 0 0 0 2 0 0

STEPH 3 7 13 0 0 0 0

Perennial Graminoid DISP 128 147 139 121 149 146 122

JUBA 15 14 5 11 9 16 1

SPAI 136 141 149 133 140 137 97

Shrubs ATTO 2 5 11 0 3 6 0

ERNA10 12 16 36 10 5 6 0

MACA17 0 0 0 7 5 0 0

SAEX 0 0 0 5 0 0 0

Nonnative Species BAHY 0 0 0 0 2 0 0

SATR12 0 0 0 0 3 0 0

indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Shrub Cover (m) Year

Plant Species 2003 2004 2007 2009 2010 2014

ERNA10 6.5 3.1 2.7 2.2 1.3 1.6

Transect THIBAUT_04
Frequency

Life Forms Species 2002 2003 2004 2007 2009 2010 2012 2013 2014

Annual Forb ATTR 0 0 15 0 0 0 0 0 0

CHHI 0 7 5 0 0 0 0 0 0

Perennial Forb HECU3 0 0 0 0 0 0 0 0 4

MALE3 0 0 5 0 0 0 0 0 0

Perennial Graminoid DISP 0 0 0 0 0 0 0 1 0

Shrubs ATTO 9 13 19 37 43 48 16 38 13

Nonnative Species BAHY 0 2 30 0 0 58 0 0 10

SATR12 0 10 15 0 0 0 0 0 0

indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Shrub Cover (m) Year

Plant Species 2003 2004 2007 2009 2010 2012 2013 2014

ATTO 10.2 6.7 34.6 46.8 48.1 25.4 22.9 26.9

Total 10.2 6.7 34.6 46.8 48.1 25.4 22.9 26.9



Transect THIBAUT_05
Frequency

Life Forms Species 2002 2003 2004 2005 2007 2009 2010 2012 2013 2014

Annual Forb CHHI 0 0 0 1 0 0 0 0 0 0

CHIN2 0 6 3 0 0 0 0 0 0 0

LACO13 0 0 0 0 0 0 0 0 0 4

COCA5 0 0 0 0 0 0 0 0 0 4

Perennial Forb HECU3 0 0 0 2 2 24 37 89 103 68

MALE3 0 0 0 0 0 10 28 38 38 52

Perennial Graminoid DISP 0 0 0 0 4 3 0 0 0 0

Shrubs ATTO 0 7 3 4 2 1 0 0 0 0

Nonnative Species AMAL 0 0 0 2 0 0 0 0 0 0

BAHY 0 19 9 42 0 2 29 6 0 16

DESO2 0 0 16 6 0 0 0 0 0 0

TARA 0 0 3 0 0 0 0 0 0 0

SATR12 0 16 24 19 0 0 0 0 0 4

indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Shrub Cover (m) Year

Plant Species 2003 2004 2005 2007
ATTO 0.5 0.5 0.3 1.4

TARA 0.0 0.0 0.4 0.0

Total 0.5 0.5 0.7 1.4

Transect THIBAUT_06
Frequency

Life Forms Species 2003 2004 2005 2007 2009 2010 2012 2013 2014

Annual Forb ATRIP 0 0 1 0 0 0 0 0 0

ATSES 0 3 9 0 0 0 0 0 7

ATTR 5 1 3 0 0 0 0 0 0

CHENO 2 0 0 0 0 0 0 0 0

CHHI 0 0 4 0 0 0 0 0 0

CHIN2 0 0 3 0 0 0 0 0 0

GITR 0 0 5 0 0 0 0 0 0

LACO13 0 0 0 0 0 0 0 0 9

MEAL6 0 14 72 0 0 0 0 0 0

Perennial Forb HECU3 1 0 0 0 51 46 69 47 38

Perennial Graminoid DISP 2 2 2 3 15 14 28 39 38

SPAI 2 3 3 5 4 2 1 6 5

Shrubs ATTO 11 8 9 3 0 1 2 0 2

Nonnative Species BAHY 0 2 1 0 10 88 16 0 65

DESO2 0 19 3 0 0 0 0 0 0

SATR12 17 60 52 0 6 0 5 0 34

indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Shrub Cover (m) Year

Plant Species 2003 2004 2005 2007 2009 2010 2012 2013 2014

ATTO 0.7 1.1 1.8 11.1 1.7 2.4 4.3 4.5 2.5



Transect THIBAUT_07
Frequency

Life Forms Species 2003 2004 2005 2007 2009 2010 2012 2013 2014

Annual Forb 2FORB 0 1 0 0 0 0 0 0 0

ATSES 2 24 81 0 0 0 0 0 3

ATTR 26 15 49 0 0 0 0 0 0

GITR 0 0 3 0 0 0 0 0 0

Perennial Forb HECU3 1 0 1 0 0 0 0 0 0

MALE3 7 2 0 9 2 0 6 12 46

Perennial Graminoid DISP 3 3 0 4 0 0 0 0 0

Shrubs ATTO 7 16 20 8 18 17 7 1 1

Nonnative Species BAHY 12 34 37 0 0 92 3 0 23

DESO2 0 15 34 0 0 0 0 0 0

SATR12 16 47 45 0 0 0 3 0 6

indicates a significant difference, α≤0.1 between 2014 and prior sampling event

Thibaut_08 shelved

Thibaut_09 shelved



  DRAFT LORP Annual Report 2014 
 

 5-1 Rapid Assessment Survey 

5.0 2014 Rapid Assessment Survey 
 
 
 
 



  DRAFT LORP Annual Report 2014 
 

 5-2 Rapid Assessment Survey 

 

 
  

Lower Owens River Project 
2014 Rapid Assessment Survey  

 
Observations 

 
 

 
  



DRAFT LORP Annual Report 2014 

 5-3 Rapid Assessment Survey 

 
Lower Owens River Project  
Summary of Rapid Assessment Survey Observations 
 
A survey of the Lower Owens River Project (LORP) area, referred to as the Rapid Assessment 
Survey or RAS, is conducted annually beginning in August. This year, between August 4 and 
August 25, Inyo County staff surveyed along the wetted edges of the water features in the LORP. 
These areas include the Lower Owens River, Blackrock Waterfowl Management Area (BWMA), 
Off-River Lakes and Ponds (OLP), and the Delta Habitat Area (DHA). The observations recorded 
during this exercise are presented in this report. 
 
The primary purpose of the RAS is to detect and record the locations of problems that can 
negatively affect the LORP.  These are impacts that require physical maintenance such as 
repairing a damaged or cut fences, trash pickup, tamarisk slash pile removal, and herbicide 
treatment of noxious weeds. 
 
Project managers and scientists also use RAS data as rough indicators of basic trends in the 
ecological development of the riparian and riverine environments, especially when RAS data is 
compiled with information gathered from other LORP studies. For example, RAS observations of 
woody recruitment can be considered along with river-edge belt transects, designed to look in 
greater detail at woody recruitment. The combined observations can help project scientists 
understand how woody recruitment is taking place, and if it is persisting.  
 
The observations made during the RAS effort are categorized by type and Observation Code in Table 1, 
and the number of observations by impact type and LORP area are presented in Table 2. 
 
Table 1. Catalog of impacts recorded by the RAS 

Observ
ation 
Code 

Observation Type Description 

   
WDY Woody Recruitment This year’s cohort of willow and cottonwood seedlings 

TARA Saltcedar  Tamarisk spp. seedlings, or resprouts from previously treated plants.  

ELAN Russian Olive Elaeagnus angustifolia, seedlings and juveniles (height <1m). 

NOX Noxious Weeds Any of twenty-one species of locally invasive plants, mainly perennial pepperweed 

BEA Beaver Sightings or evidence of beaver in the LORP 

ELK Elk Cervus canadensis ssp. nannodes, sightings or evidence of  tule elk   

FEN Fence Reports of damaged riparian or exclosure fencing 

GRZ Grazing Evidence of (off-season) grazing in the floodplain.  

REC Recreational Impacts Evidence of recreational activity and any adverse associated impacts 

ROAD Road Previously unidentified roads, road building activities, or roads causing impacts 

TRASH Trash Large refuse or dumping 

SLASH Slash New piles of recently cut saltcedar slash 

OBSTR Obstructions Obstructions to river flow 

Other Other Other impacts 
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Table 2. Summary of observations collected by category and area; including Blackrock Waterfowl 
Management Area (BWMA); Off-River Lakes and Ponds (OLP); and the Delta Habitat Area (DHA). 

Observ
ation 
Code 

Observation 
Type 

Reach 
1 

Reach 
2 

Reach 
3 

Reach 
4 

Reach 
5 

Reach 
6 BWMA OLP DHA 

Total 
Obs. 

                   

WDY Woody 
Recruitment 0 1 3 0 1 2 0 1 0 8* 

TARA Saltcedar Plants 
(Tamarisk) 4 54 39 22 33 30 5 3 31 219 

ELAN Russian Olive 
Recruitment 0 0 1 1 0 0 9 41 0 52 

NOX Noxious Weeds 
(Lepidium) 11 3 6 0 0 0 4 1 0 25 

BEA Beaver 0 0 4 0 1 1 0 0 0 6 

ELK Elk 0 1 22 14 21 47 8 0 2 115 

FEN Fence 0 0 4 1 0 1 0 0 0 6 

GRZ Grazing 0 0 4 2 1 0 0 1 0 8 

REC Recreation 
Impacts & Use 2 1 20 1 5 30 3 5 6 73 

ROAD Road 0 0 3 1 0 2 0 0 2 8 

TRASH Trash 2 4 8 2 0 5 4 0 1 26 

SLASH* Slash 0 0 0 0 0 0 0 1 0 1 

OBST Obstructions 0 0 0 0 0 0 0 0 0 0 

OTHER Other 0 1 3 1 6 8 2 1 0 22 

* Does not include 65 instances of clonal recruitment of Salix Exigua (SAEX) 
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River-reaches and LORP units  
Table 3 
 
The Lower Owens River is divided up in to six river-reaches. These river segments are defined by 
valley form, channel/floodplain morphology, and hydrologic variables (Table 3, and “River-
reaches and river-miles map”). For the RAS summary, these reaches offer a convenient way to 
describe a position on the river, and they serve as a common reference for RAS observations 
taken year to year.  Further, individual observations in the river-riparian corridor are often 
referenced to the nearest tenth of a river-mile (RM).  The Lower Owens River Intake is river-mile 
0.0, the pumpback station is at river-mile 53.1, the Delta Habitat Area begins at river-mile 53.7, 
and the river fades into the Owens Lake playa near river-mile 62.0.  
 
When comparing the number of observations found per river-reach, or when looking at the 
distribution of observations along the length of the river, it is important to note that the lengths 
of the reaches are unequal.  For example, about 90% of woody recruitment observations made 
in 2013 were recorded in river-reaches 2 and 3, which together encompass about half of river-
miles in the entire river-riparian corridor.  
 
Table 3. River reaches: comparisons of reach length, and river type.  
 

 

Percent of river 
length 

Total River-miles 
(RM) Mile Markers Description  

Reach 1 7% 4.2 0 to 4.2 RM Wet Incised Floodplain 

Reach 2 25% 15.6 4.2 to 19.8 RM Dry Incised Floodplain 

Reach 3 24% 15.1 19.8 to 34.9 RM Wet Incised Floodplain 

Reach 4 6% 3.9 35.0-38.8 RM Aggraded Wet 
Floodplain 

Reach 5 7% 4.2 38.8 to 43.0 RM Wet Incised Floodplain 

Reach 6 17% 10.7 43.0 to 53.7 RM Graded Wet Floodplain 

Delta Habitat Area (DHA) 13% 8.3 53.7 to 62.0 RM Delta 
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Revisited Sites 
Maps 2 & 7 
 
Observers returned to specific sites where woody recruitment and evidence of beaver were 
recorded in 2013, and noted the presence or absence of the subject. A total of 56 sites were 
revisited.  The results from these revisits are found in this report in corresponding category 
sections. 
 

Summary of Observations by Category  
 

Woody Recruitment (Observation Code: WDY) 
Figure 1; Tables 4-8; Map 1 
 
Willow and Cottonwood provide the structural diversity and varied natural habitats that are 
essential to attracting many of the riverine/riparian avian habitat indicator species, which are 
indicators of the project’s success. A central focus of the RAS has been to identify areas where 
new trees and shrubs were developing in the newly wetted areas of the LORP. Much attention is 
given to training field staff on how to locate, identify, and record willow and cottonwood 
seedlings and juvenile plants that is part of this year’s cohort.  
 
Observers located 6 tree willow recruits and two cottonwood recruits. All of the willow 
recruitment was located in the river-riparian corridor or in the area of the off river ponds.  
Woody recruitment in 2014 was down 80% from 2013, and less than all prior years (Figure 1).   
 
Figure 1. Seasonal habitat flow and non-clonal woody recruitment observed 2007-2013 

 
 

The 2008 seasonal habitat flow was released in the winter (February 13, 2008) 
 
The RAS is conducted in August to be able to detect seedlings that may have germinated as the 
result of the annual LORP seasonal habitat flow (SHF), which is timed to accompanying willow 
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Tree willow recruitment

Clonal SAEX

Peak high flow from intake (cfs)

Year 2007 2008 2009 2010 2011 2012 2013 2014 
Recruitment sites (does not include SAEX clonal 
recruitment) 49 130 58 19 92 46 41 8 

Recruitment sites (all recruitment including clonal 
SAEX) 49 135 71 31 144 69 97 73 

Peak seasonal flow, released from intake (cfs) 40 
base 200 109 209 210 88 91 87 
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seedfly. Although there was not a SHF in 2014, flows up to 87 cfs were released from the intake 
in mid-summer to compensate for downstream losses due to evapotranspiration (Table 4). This 
is necessary in order to maintain a minimum 40 cfs flow throughout the river. These persistent 
higher flows and resulting increase in stage especially in the upper two reaches may, by 
flooding, influence plant recruitment and persistence.  
 
Table 4. Seasonal variation in intake releases required to maintain 40 cfs base flow 

 
Notes: 
• Tree willow recruitment (SAGO, SALA3, SALIX) was found at 11 sites, and shrub willow 

seedlings (SAEX) at one site.  

• One of the POFR2 juveniles may have been previously identified and the other was found 
growing in standing water. One of the 8 tree willows was also growing in standing water. 

 
Table 5. No. of recruitment sites, by species and location &number of recruitment sites 

Species 
Code 

Common Name/ 
Scientific Name 

Reach 
1 

Reach 
2 

Reach 
3 

Reach 
4 

Reach 
5 

Reach 
6 DHA BWMA OLP Total 

              
SAEX  Narrow leaf willow/ 

Salix exigua 0 0 0 0 0 0 0 0 0 0 

SAGO Black willow/ 
Salix goodingii 0 0 1 0 0 0 0 0 0 1 

SALA3 Red willow/ 
Salix laevigata 0 1 2 0 1 0 0 0 0 4 

SALIX 
Tree species, 
hybrid, or unknown 
willow 

0 0 0 0 0 1 0 0 0 1 

POFR2 
Fremont 
Cottonwood/ 
Populus fremontii 

0 0 0 0 0 1 0 0 1 2 

Total number of Observations 0 1 3 0 1 2 0 0 1 8 

 
 

 
 
 
Table 6. Numbers of plants present at an individual recruitment site 

  Species Code Common Name 1 to 5 6 to 25 26 to 100 >100 Total 

SAEX Narrow leaf willow 0 0 0 0 0 
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 5-9 Rapid Assessment Survey 

SAGO Black willow 1 0 0 0 1 

SALA3 Red willow 4 0 0 0 4 

SALIX Hybrid, or unknown willow 1 0 0 0 1 

POFR2 Fremont Cottonwood 2 0 0 0 2 

Total number of recruits by population   8 0 0 0 8 

 
 
Table 7. Distribution of woody recruitment relative to landforms 

 

 
Woody Recruitment Revisits 
Table 8; Map 2 
 
Woody recruitment sites found in 2013 were revisited in 2014. Of the 43 sites revisited 66% of 
last year’s cohort was relocated.  Persistence was less than last year (2013-85%).  
 
Table 8. Revisit sites: persistence of woody recruitment identified in 2013 

 
Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Total Persistence 

Present 1 21 8 − 1 1 32 66% 

Absent 0 9 1 − 1 − 11  
 
Saltcedar (Observation Code: TARA) 
Tables 9&10; Map 3 
 
Saltcedar (Tamarix spp.) is found throughout the LORP, and is the most abundant noxious weed in the 
project area.  In 2014, resprouts and seedlings were recorded at 219 locations (Table 9). This figure is 
not comparable to 2013, when mature plants were included in the survey. Mature plants were not 
recorded because their locations were known. TARA locations are provided to the saltcedar program 
coordinator. 
 
Notes: 
• Although five records of TARA were made in the BWMA area, the area is so heavily 

infested with saltcedar of all ages that it is not feasible to record all sightings. 
• Compared to 2013, TARA is increasing in reaches 4, 5, and the Delta, and decreasing in all 

other reaches.  
• When possible, field staff pulled out seedlings once they were recorded. About half the 

seedlings found were removed (n=21). 
 

 
 

Species Code Common Name Channel Channel to Bank Bank Channel to 
Floodplain 

Floodplain Upland 

SAEX Narrow leaf willow − − − − − − 
SAGO Black willow − − 100% − − − 
SALA3 Red willow 25% − 50% − 25% − 

POFR2 Cottonwood 50% − − − 50% − 
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Table 9. Total number of observation sites and age class of TARA by location and RM 

Age Class Reach 
1 

Reach 
2 

Reach 
3 

Reach 
4 

Reach 
5 

Reach 
6 DHA BWMA OLP Total 

            Seedlings 3 25 8 0 0 0 0 5 1 42 

Resprouts  1 29 31 22 33 30 31 0 0 177 

Number of Observation/RM 1.0 3.4 2.6 5.6 7.9 2.9 3.7    

 
Table 10. TARA seedling and resprout abundance by LORP unit, or river-reach 

 Location 

Abundance (number of plants per site) 

1 to 5 6 to 25 26 to 100 >100 Total no. of sites 
      BWMA-Drew 0 1 0 0 1 
BWMA-Thibaut 0 0 0 0 0 
BWMA- Waggoner 0 0 0 1 1 
BWMA-Winterton 0 1 0 2 3 
Delta Habitat Area 23 8 0 0 31 
Off River - Billy 0 0 0 0 0 
Off River - Goose 0 1 0 0 1 
Reach 1 3 1 0 0 4 
Reach 2 45 5 2 2 54 
Reach 3 33 5 1 0 39 
Reach 4 21 1 0 0 22 
Reach 5 33 0 0 0 33 
Reach 6 30 0 0 0 30 
Total number of plants, by abundance 188 23 3 5 219 

 

Russian olive (Observation Code: ELAN) 
Table 11; Map 4 
 
Although Russian olive (Elaeagnus angustifolia) is not listed as a noxious weed in California, the 
California Invasive Plant Council considers this species highly invasive in riparian systems. All 
mature ELAN plants in water adjacent areas have been recorded in prior years. Documenting 
seedling or juvenile ELAN is the current focus. For surveillance purposes all ELAN recruitment 
(plants <1m) is recorded.  
 
Note: 

• The observation of 30 sites at Twin Lake and seven sites at Goose Lake indicates active 
recruitment in these areas. Many acres of mature ELAN crowd out willows at the southern 
and western edges of Twin Lakes; likely serving as a seed source for the recruitment 
noted. 
 

 
Table 11. Abundance at observation sites, by LORP unit, or river reach 

 Location 

Abundance (number of plants/location) 

1 to 5 6 to 25 26 to 100 >100 Total no. of sites 
      BWMA-Drew 6 1 0 0 7 

BWMA-Thibaut 2 0 0 0 2 
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BWMA- Waggoner 0 0 0 0 0 

BWMA-Winterton 0 0 0 0 0 

Delta Habitat Area 0 0 0 0 0 

Off River - Billy 4 0 0 0 4 

Off River—Goose/Twin 26 7 2 2 37 

Reach 1 0 0 0 0 0 

Reach 2 0 0 0 0 0 

Reach 3 1 0 0 0 1 

Reach 4 1 0 0 0 1 

Reach 5 0 0 0 0 0 

Reach 6 0 0 0 0 0 

ELAN, total number of sites 52 
 
 

Noxious Weeds (Observation Code: NOX) 
Table 12; Map 5 
 
Other than tamarisk, perennial pepperweed (Lepidium latifolia, LELA2) was the only noxious 
species reported within the LORP this year. Overall, the number of LELA sites is declining in all 
frequency categories in all areas, with the exception of reach 3, where six new and significant 
populations were discovered, and the Winterton unit of the BWMA where two significant 
populations were discovered. 
 
Notes: 
• Twenty-five populations of LELA2 were recorded in 2013, this compares to 33 in 2013.  
• Reach 1 still has the greatest number of LELA sites (n=11). 
• Reach 3 had only one recorded site in 2013, but now has 6 sites, two of these with >100 

individuals. 
• All observations of Lepidium were recorded as requested by the Inyo County Agricultural 

Commissioner’s office.  The Inyo County Agricultural Commissioner’s office was provided 
coordinates for all pepperweed sites detected during the 2013 RAS, and spray crews were 
dispatched. 

• Only five of the 25 sites appeared to the observer to have been previously treated with 
herbicide.  
 

 
 
 
 
 
Table 12. Abundance categories of LELA2 by location

  
Location 

Abundance categories (number of plants/location) 

1 to 5 6 to 25 26 to 100 > 100 Total 
      Off River - Goose 1 0 0 0 0 

BWMA – Winterton 0 1 1 2 4 

BWMA – Waggoner 0 0 0 0 0 
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Reach 1 1 6 3 1 11 

Reach 2 3 0 0 0 3 

Reach 3 0 3 1 2 6 

Reach 4 0 0 0 0 0 

Reach 5 0 0 0 0 0 

Reach 6 0 0 0 0 0 

Total number of populations 5 10 5 5 25 

 

Beaver Activity (Observation Code: BEA) 
Map 7 
 
Beaver activity and evidence was noted at six locations. Beaver where found at five locations in 2013. 
 
Note: 
• Four of the six sighting were in Reach 3. 
• Field staff revisited eight sites where beaver were found in previous years; seven of the 

sites were inactive, only one location in reach 3 continued to show evidence of activity. 
 
Dead Fish (Observation Code: DFISH) 
 
Note: 
• No dead fish were recorded.  

 

Elk (Observation Code: ELK) 
Map 6 
 
Notes: 
• Evidence of elk, or direct sightings, were noted at 115 locations; up from 17 in 2013. More 

than half were seen in reach 5 and 6.  
• Browsing on woody vegetation was recorded at 77 locations. Antler rub and sighting were 

also noted.  
 
LORP Riparian Fence (Observation Code: FEN) 
Map 9 
 
Staff surveyed exclosure fencing as well as riparian fence.  
 
Notes: 
• Six records were made of damage to riparian fence. Five of the same were reported in 

2013.  
• Exclosure fence was damaged and in need of repair at five locations. 

 

Grazing Management (Observation Code: GRZ) 
Map 8 
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Notes: 
• No cattle feed stations were found in the floodplain. 
• Half the sightings were in reach 3. One observer reported 7 cows in one area, in reach 3. 

 

Recreation (Observation Code: REC) 
Map 8 
 
Seventy-five discrete impacts associated with recreation, as evidenced by litter, fire rings and such, were 
recorded in the LORP in all river reaches. This is up from 25 observations in 2013. Recreation evidence 
was most abundant near roads, and in the Lone Pine area. 
 
Notes: 
• Litter (beverage containers, shotgun shells, fishing gear) was the most frequently 

observed evidence of river recreation use. 
• More than half of the recreation impacts noted were in Lone Pine area; reaches 5-DHA 

(n=41). 
• Five fire rings were noted. 
• Evidence of continued incompatible ORV use was found in the Delta.  

 

Roads (Observation Code: ROAD) 
Map 9 
 
All roads, or vehicle trails that were not present in 2005, or changes in roads were recorded. There were 
eight observations, double the number form the previous year.   
 
Notes: 
• One road in the Delta seems to be recovering, but without signage or barrier, continues to 

be used. 
• The other observations noted a road that provides access to the floodplain in the Lone 

Pine area, north of Lone Pine Depot Road.  This road is believed to have been present 
prior to 2005; however in 2013-2014 the road has been extended down to access the river 
bank. 
 

Trash (Observation Code: TRASH) 
Map 9 
 
Observers were asked to record large trash items. Barrels, buckets, ladders, pallets, rolls of barb wire, 
piping, furniture and other items were recorded at 26 locations. This about twice as many observations 
as in 2013. 

Tamarisk Slash (Observation Code: SLASH) 
 
Notes: 
• One pile of new slash was recorded at Billy Lake in the upland. 

 
 
River Obstructions (Observation Code: OBST) 
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Note: 
• No river obstructions were noted. 

 
Other (Observation Code: OTHER) 
Map 10 
 
Note: 
• Sixteen of the 22 observations were of diseased trees, including a die off of all 

cottonwoods in one area. Evidence of disease include: leaves yellowing or brown, and 
fungus and rust. Insect holes in wood were noted. 
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 6-1 Tule Management and Control 

6.0 TULE MANAGEMENT AND CONTROL 
6.1 Introduction  
The Lower Owens River Project (LORP) is successful on many accounts.  The project provides 
perennial stream flow for nearly 60 miles of river that was essentially dry since the early 1900s.  
Re-establishing flows has restored, to some extent, riverine and riparian habitats which now 
support both a greater abundance and diversity of aquatic, terrestrial and avian species as 
compared to pre-project conditions.  Despite these successes, the LORP is perceived by some 
stakeholders and members of the public as falling short of its assumed goal of restoring the river 
to its “natural condition.”  Although it is an open question on what constitutes the natural 
conditions of the Lower Owens River, it is undeniable that much of the Lower Owens River is 
choked with a dense mixture of both bulrushes (Scripus acutus) and cattails (Typha spp.) 
(collectively referred hereafter as tules).  As the river and its supporting biota adjust to the 
reintroduction of flows, it’s unknown if these tule conditions are short-term or a permanent 
fixture.  If the latter conditions hold true, the assumption and goals of the LORP may need to be 
changed or more active management of tules may need to occur.   
 
In the event that more active management is warranted, several experimental test plots were 
established along the Lower Owens River to evaluate the effectiveness of reducing and 
controlling tules using a variety of methods.  These treatments included:  herbicide, repeat 
cutting of stems, planting of competing vegetation and a control, in which no treatments were 
administered.  Monitoring to evaluate the effectiveness of these treatments consisted of monthly 
repeat photo-points and density count of tule stems at the end of the growing season.  Initial 
results indicate that when compared to the control, herbicide and repeat cutting are equally 
effective, while the planting of competing vegetation is less effective.  Despite these initial 
results, the long-term effectiveness of these treatments is unknown and implementing a more 
natural hydrograph with select treatments may prove to be the most beneficial over time.   
 
6.1.1 Setting and Background  
The reasons for the colonization and expansion of tules in the Lower Owens River are related to 
the complex interactions between its physical setting along with past and current management 
practices.  Although much of the following information has appeared in previous documents and 
reports, it merits repeating as it provides important context to the current conditions in the 
LORP.   
 
The Lower Owens River meanders across a relatively narrow and low gradient valley that is 
flanked by the White and Sierra mountain ranges.  Snowmelt from this latter range provides the 
majority of the 470,000 ac-ft per year annual-average runoff (Danskin 1998 p. 38).  When 
accounting for water losses associated with evapotranspiration, groundwater losses, and 
discharges from springs and seeps, the volume of water available to the Lower Owens River, 
prior to European settlement, ranged from 123,100 to 235,000 ac-ft per year 
(Hollett et al. 1991 p.39).    
 
Following the completion of the Los Angeles Aqueduct in 1913, all upstream flows to the LORP 
were diverted into the Aqueduct (Figure 1).  Subsequently, the five miles of river immediately 
below the Intake for the Aqueduct were essentially dry until 2006 when flows were restored.  
However, water has been periodically spilled into the river when the Aqueduct was over 
capacity.  Also, the river intercepts groundwater along its lowest reaches, which provided small 
perennial-flows.  Following 1986, in an effort to re-water the river and jump-start restoration, an 
average daily flow of 25 cfs was annually maintained in the LORP below the Blackrock Return 
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Diitch.  These flows were maintained until 2006 and are believed to be the initial cause of tule 
colonization and expansion along the LORP (pers. comm. LADWP staff, 2014).  

 

 
Tule Management Figure 1. Test Plots on LORP 
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In 2007, base flows of 40 cfs were met at all measuring stations along the river and are 
maintained for the entirety of the year, with the exception of seasonal habitat flows.  These 
seasonal habitat flows were introduced to provide periodic disturbances within the river and 
riparian corridor.  These habitat flows range from 0-200 cfs and scale proportionally with the 
amount of predicted snow-melt runoff.  These flow conditions, however, are problematic.     
 
The peak 200 cfs seasonal habitat flow, while readily capable of eroding and transporting 
sediment that composes the bed and the banks of the LORP, are not strong enough to dislodge 
tules (LADWP 2013).  Also, base flows greatly contribute to the maintenance and expansion of 
tules as stable flow conditions exist for much the year, which is ideal for tule growth.  The 
criteria of maintaining 40 cfs throughout the entirety of the river means that, on average, more 
than double that amount of flow has to be released from the Intake Structure in order to reach 
the Pumpback Station during the growing season because of the losses associated with 
evapotranspiration and conveyance.  These sustained higher flows allow tules to expand up the 
banks and onto the floodplain because of the increase in wetted extent.  This is unlike a natural 
hydrograph for a snow-melt dominant river, where both flows and the wetted extent contract 
during the latter portion of the growing season. 
 
Further, the Lower Owens River is a smaller vestige of its former self.  Because the river 
presently conveys less than 75 percent of its former flow, the river now occupies only a portion 
of its former channel.  Consequently, tules have expanded onto the past riverbed, which would 
have carried water prior to the completion of the Los Angeles Aqueduct.  This expansion with 
sustained and elevated flows during the growing season has had two profound impacts on the 
LORP:  1) the loss of open water in the river below Mazourka Canyon Road to the town of 
Lone Pine, and 2) a near homogenization of in-channel and riparian vegetation.    
 
6.2 Tule Control Techniques and Feasibility  
Because tules are ubiquitous across much of the Northern Hemisphere and have impacts not 
only on natural systems, but irrigation, drainage, and transportation waterways, a variety of 
methods have been used to control them.  The most prevalent is the use of herbicides and a 
combination of cutting and mowing.  Less common and largely undocumented is the use of 
aquatic/riparian plant species that can outcompete tules.  As with any treatment, each method 
has its set of limitations. 
 
6.2.1 Cutting/Mowing and Drowning 
 
When drowning, tules are cut below the water surface, effectively submerging the remaining 
plant, which cuts off the supply of oxygen to their roots and suffocates it.  Water depth needs to 
be sufficient to prevent the cut plants from reaching above the water surface as well as covering 
standing dead tules to prevent them from supplying oxygen to living root mats. In the LORP, 
drowning intact tules is not feasible given the wide and shallow dimensions of the stream 
channel and the fact that tules on average stand 6-8 feet above the floodplain, which would 
make it nearly impossible to submerge them.   

 
6.2.2 Herbicide  
Herbicides, such as glyphosate, kill tules by interrupting their metabolic pathways and are most 
effective when transported to the rhizomes.  Herbicides, while effective and relatively easy to 
apply, have disadvantages related to the increasing environmental regulatory requirements.  
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The reasoning for increased regulatory oversight stems from short and potential long-term 
toxicity associated with using herbicides in/near water.   
  
6.2.3 Competing Vegetation 
 
Using the ecological concept of species competitiveness, removing and reducing tules to allow 
competing native vegetation to establish and grow might exclude or minimize tule cover.  
Although there is little in terms of published reports or studies, anecdotal accounts, however, 
support that this method can be successful.  Locally, in portions of Fish Slough removing tules 
in areas with Three-square (Schoenoplectus americanus) has been observed to be successful.  
Also, unlike tules, Three-square cannot tolerate water-depths greater than a foot, thereby 
maintaining more open water.  What is not known is the amount of continued maintenance 
needed to control tules until Three-square becomes firmly established.     
 
6.2.4 Experimental Plots 
 
To evaluate the effectiveness of these treatments, several test plots were established along the 
LORP approximately 2 miles below the Aqueduct Intake (Figure 1).  The plots are in a portion of 
the river that supports an open channel and are approximately 20 ft by 30 ft and are separated 
from another by a 10 ft buffer to minimize the effects of the treatments on neighboring plots.  In 
all plots, dead tules were removed in early February to negate the effects of existing tules 
providing oxygen to the root masses.  Additionally, approximately 1 lb of Three-square seeds 
were sown in the competing vegetation plot.  In early May 2014, with new tule growth, the 
herbicide Polaris, which is labeled aquatic safe, was applied liberally to the above water portions 
of tules and those on the banks.  Also at this time, the three-square seed had not germinated, 
so mature plants were transplanted into the plot.  Following this, no other treatment occurred in 
both the Three-square and herbicide plots for the duration of the study.  In the recut plot, tules 
were cut as close as possible to its root mass every month.    
 
Monitoring of the plots consisted of monthly photos.  To provide quantitative results, the number 
of plant stems within a 1 m diameter plot were counted at the end of the growing season.  Two 
circular plots were read in each of the experimental plots – 1) at the water’s edge and 2) in the 
river channel, at an approximately depth of 3.5 ft.  Lastly, a staff gage was installed to monitor 
water depth in the plots throughout the growing season. 
 
6.3 Monitoring Results 
 
6.3.1 Photo Points  
Following the initial cut of tules in February 2014, the plots did not show an abundance of new 
growth until mid to late May (see Appendix 1).  Also in May, there was no germination of the 
three-square seed and 12 mature three-square plants were transplanted.  In early July, near the 
peak of the growing season, there was ample tule growth on the banks and in the shallow water 
in the re-cut plot, but at depths greater than 3 ft, tules were nearly absent.  In the Three-square 
plot, 8 of the initial 12 plants were alive and actively growing, although tule regrowth was 
incredibly dense throughout the plot.  Also at this time, the effects of the herbicide were readily 
apparent, as there was little new growth throughout the entirety of the plot.  In the control plot, 
there was no observable effect of the initial February cutting.  By late August, there was little 
new growth in the recut and the herbicide plots, while in the Three-square and control plots the 
tules regained their original density both on the banks and in the water.  The 1 m circular plots 
support these observations.   
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6.3.2 Circular Plots  
At the end of the growing season, within a one square-meter at the water’s edge, the recut plot 
had 1 cattail and the herbicide plot had 7, while the Three-square plot had 42 cattails and two 
Three-square verses 6 cattails and 65 bulrushes in the control plot (Figure 2).  At a water depth 
of 3.5 ft there were no plants in the recut plot and 1 cattail in the herbicide plot (Figure 3).  In the 
Three-square plot there were 20 cattails and in the control there were 6 cattails and 65 
bulrushes.   

  
Tule Management Figure 2. Density of Plants at the Water’s Edge for Each Treatment Plot 
at the End of the Growing Season 
 

 
 
Tule Management Figure 3. Density of Plants at a Water Depth of 3.5 ft for Each 
Treatment Plot at the End of the Growing Season 
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6.3.3 Water Depths and Flows 
 
The initial depth of water across the plots was 2.87 ft in mid-March with 46 cfs being released 
from the Intake.  By late May, both depth and flow increased to 3.45 ft and 61 cfs, respectively.  
In early July, flow from the Intake was 79 cfs and the plots had an increase in water depth to 
4.35 ft.  It is estimated that the wetted width in the plots increased by 6 to 8 ft during this period 
of high flow.  By late August, flows had receded to 65 cfs and the depth dropped to 3.50 ft and 
the wetted marginal retracted from its summer high point.     
 
6.4 Implications  
At first glance there appears to be no difference in the effectiveness in reducing tule growth and 
density by either repeatedly cutting or using herbicide as treatment.  However, there was a 
marked difference in the effort and time between the two treatments.  Recutting occurred a 
minimum of five times while the herbicide was applied once.  There is also a question of 
longevity of the treatments.  By late August there was little to no new growth in both plots.  This 
could be attributed to the growth cycles of the tules; during late summer they are actively storing 
energy in their root masses for the upcoming winter and are not expending energy into new 
growth.   Also there are questions regarding the long-term persistence of the herbicide in the 
local environment, which would prevent new and competing vegetation from growing.  
Continued monitoring next growing season should provide additional information to answer 
these questions. 
 
Regarding the Three-square plot, the failure of the seeds to germinate could be related to a host 
of reasons, such as poor quality, viability, and that Three-square seeds are reportedly difficult to 
germinate (Biber 2008).  Despite this, it should be noted that the transplanted Three-square was 
highly successful in terms of establishment and growth.  Competition from the tules, because of 
their initial density, will most likely limit its expansion, but nonetheless this test plot 
demonstrates that Three-square is relatively easy and successful to plant. 
 
The control plot exemplifies that timing of cutting is also an essential part of reducing tules.  By 
just removing standing dead before the growing season, there is evidently enough energy 
stored in the root mass that the plants can withstand the initial oxygen deprivation and still 
promote new growth.  Once reaching the surface, the tules resume respiration and grow.  
Cutting tules late in the growing season thus may be more effective.  A new and separate test 
plot was established in late August 2014 to evaluate this timing effect.  Although bulrushes were 
only found in the control parcel and at high numbers, this should not be taken that they possess 
a higher degree of vigor or incorporate different life-history strategies.  The higher density of 
bulrushes may be explained simply by the plants’ shape.  Relative to cattails, they are much 
more symmetrical in shape, thus their ability to be more tightly packed.  
 
The outstanding question of this work is the longevity of these treatments, particularly cutting 
and the use of herbicide.  The cutting and drowning approach may be short-lived because of the 
tule expansion onto the banks and floodplain during the higher-flow summer months.  These 
tules, with time, may be able to recolonize the open channel where they were extirpated as the 
river recedes.  Conversely, the use of herbicide may not allow anything to regrow because of its 
persistence in the environment. 
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6.5 Summary  
Three tule reduction methods were compared to evaluate which treatment was the most 
effective.  The methods compared were herbicide, competition from transplanted Three-square, 
and repeat cutting of tule stems below the water surface to drown them.  These methods were 
compared in three adjacent test plots along with a control that consisted of no treatment.  The 
initial results support that both herbicide and repetitive cutting are equally effective in reducing 
tules, with the main distinction being that the former treatment is less labor and time intensive 
compared to the latter.  Using Three-square to outcompete tules was ineffective.  However, 
propagating Three-square from root stock was highly successful.  The control, in which no 
treatment occurred, showed no reduction in tule growth and density despite removing the 
standing dead.   
 
These results as well as other studies support that there is no stand-alone treatment to reduce 
tules (Apfelbaum 1985, Sojda & Solberg 1993).  Instead, using a combination of the three 
treatments may be the most effective.  However, for these treatments to be successful over the 
long-term, implementing a hydrograph that mimics cyclic flood and drought events is crucial.  
These disturbance events largely drive population and species diversity in river and riparian 
ecosystems.  In fact, many riverine species have developed unique traits and strategies to 
survive, exploit, and even depend on these disturbance events (e.g. willows).  Presently, 
however, the Lower Owens River lacks such events (with the exception of periodic high flows, 
which are limiting) and has led to the monoculture of tules.  If active management is sought to 
control tules, implementing a more varied flow regime in combination with select treatments will 
most likely create a suite of habitats necessary to support a greater diversity of species along 
the LORP.  
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6.7 Appendix 1 
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Herbicide Plots 
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Recut Plots 
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Three-Square Plots 
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7.0 LOWER OWENS RIVER PROJECT CREEL SURVEY 
Introduction  
The 2014 Lower Owens River Project (LORP) creel survey was conducted to determine if there was 
a residual effect on the LORP’s warmwater fishery from a fish kill that resulted from a July 2013 
flood event.  Creel survey data will assist with the adaptive management decision making process 
for the LORP warmwater fishery, as it provides information about the health, abundance, and 
distribution of game fish throughout the LORP.  Fish habitat within the LORP includes the river 
channel, oxbows, side channels, off-river lakes and ponds, springs, and artesian well ponds.  Data 
from the 2014 creel survey will be compared to the past three surveys to determine if the fish kill had 
an effect on the LORP’s warmwater fishery.  The same methods developed during the 2003 pre-flow 
creel survey were used in the 2014 survey and are described below. 
 
7.1 Methods  
7.1.1 Sites  
The LORP was divided into five separate fishing areas for the creel survey (Figure 1).  Four of the 
fishing areas are located on the Lower Owens River while the fifth covers designated off-river lakes: 
 

Area 1 - (Owens River from the Pumpback Station Forebay at Owens 
Lake upstream to the Lone Pine Narrow Gauge Road) 

 
Area 2 - (Owens River from the Lone Pine Narrow Gauge Road upstream 
to the Manzanar Reward Road) 

 
Area 3 - (Owens River form Manzanar Reward Road upstream to the 
Mazourka Canyon Road) 

 
Area 4 - (Owens River from Mazourka Canyon Road upstream to the 
Los Angeles Aqueduct [LAA] Intake) 

 
Area 5 - (Upper and Lower Twin, Billy and Goose Lakes) 
 

7.1.2 Volunteers  
Anglers from the local area were recruited to help conduct the 2014 creel survey.  A total of 24 
anglers volunteered and were assigned identification numbers 1 to 24.  Each identification number 
was assigned to one of the above fishing areas (Table 1).  Identification numbers 1 to 5 were 
assigned to Area 1, numbers 6 to 10 were assigned to Area 2, numbers 11 to 15 were assigned to 
Area 3, numbers 16 to 20 were assigned to Area 4, and numbers 21 to 24 were assigned to Area 5 
Volunteers in Areas 1 through 4 were allowed to fish anywhere within their assigned area.  In 
Area 5, each identification number was assigned to an individual lake.  Angler 21 must fish Upper 
Twin Lake, angler 22 must fish Lower Twin Lake, angler 23 must fish Goose Lake, and angler 24 
must fish Billy Lake.
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Creel Survey Figure 1.  Creel Survey Fishing Areas



 

 7-3 LORP Creel Survey 

Creel Survey Table 1.  Angler Identification Numbers and Assigned Areas 
 

ANGLER ID NUMBERS ASSIGNED FISHING AREAS 

Numbers 1 to 5 
Area 1, Pumpback Station Forebay at Owens Lake upstream to the Lone Pine 
Narrow Gauge Road 

Numbers 6 to 10 
Area 2, Owens River from the Lone Pine Narrow Gauge Road upstream to the 
Manzanar Reward Road 

Numbers 11 to 15 
Area 3, Owens River form Manzanar Reward Road upstream to the Mazourka 
Canyon Road 

Numbers 16 to 20 Area 4, Owens River from Mazourka Canyon Road upstream to the LAA Intake 

Number 21 Area 5, Upper Twin Lake 

Number 22 Area 5, Lower Twin Lake 

Number 23 Area 5, Goose Lake 

Number 24 Area 5, Billy Lake 
 
7.1.3 Season Timing and Methods of Creel Survey   
The first creel survey (post implementation) was conducted in the fall of 2010.  The second and third 
creel surveys (post implementation) were conducted in the spring of 2011 and 2013.  Adaptive 
management recommendations in the 2010 LORP Annual Report, recommended elimination of the 
fall creel survey and only fishing in the spring when indicated by the Monitoring and Adaptive 
Management Plan (MAMP). 
 
Based on the schedule in the MAMP, 2014 was not scheduled to be a creel survey year, but due to 
the 2013 flood event and subsequent fish kill, the census was conducted to determine if there was a 
residual impact on the LORP fishery.   
 
To complete the survey, volunteers fished two periods during the month of May.  The first fishing 
period was from May 1 through May 15, 2014, with each volunteer fishing 3.5 hours during this 
period.  The second fishing period was from May 16 to May 31, 2014, with each volunteer fishing 
3.5 hours during this period.  No survey fishing can occur during any period outside of May.   
 
Volunteers were limited to 3.5 hours of fishing per day during the survey.  The 3.5 hour period does 
not have to be fished continuously, but it must be done in the same day.  The 3.5 hour time limit is 
the average time an angler in the west fishes on an average fishing day (Dr. William Platts, 
Ecosystem Sciences, personal communication, August 18, 2010).  During the survey, volunteers 
can fish only within his or her assigned area; however, they may fish anywhere within that assigned 
area.  Volunteers may use any type of fishing gear available, as long as they abide by all applicable 
State of California fishing rules and regulations. 
 
7.1.4 Creel Records  
LADWP has been responsible for the coordination of the creel surveys in the LORP to date.  
However, this year LADWP supplied Inyo County with the LORP Fishing Creel Survey Guide with 
datasheets (Figure 2), contact information for past anglers and a description of how it has been 
conducted in the past.  Inyo County then took the lead on organizing the anglers, supplying them 
with the LORP Fishing Creel Survey Guide and following the survey, collected the datasheets.     
 
Many of the anglers who participated in the 2014 creel survey had taken part in the 2013 survey. 
Additional anglers were recruited by referrals provided by creel survey veterans.   
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Two weeks before the survey, anglers were contacted individually to confirm their commitment to 
complete the survey.  At that time they were assigned their fisherman ID number and the provided 
background on what was expected of them.  Each angler was sent a copy of the Lower Owens 
River, Anglers Creel Census Guide, produced by Inyo County and LADWP.  Three data sheets and 
a postage paid envelope in which to return the forms were also included in the mailed packet. 
 
One week before the survey, all anglers were contacted by phone again and reviewed the Lower 
Owens River, Anglers Creel Census Guide.  Anglers were contacted again around early to mid-May 
to assure that the individual was able to complete their fishing during the designated session.  Some 
fishermen were not able to fish during one or both sessions, and substitutes were found to complete 
their assignment.  
 
Most anglers returned their forms by the May 18 deadline; those that did not received reminder calls. 
Eventually all survey forms were returned. On June 4, 2014, the LORP MOU Consultants were 
provided an invoice for creel survey honorariums and instructed to send payments to anglers 
immediately.  
 
One additional contact was made with the anglers to confirm receipt of their honorarium payment, 
and to thank them for their service. 
 
 



 

 7-5 LORP Creel Survey 

 
Creel Survey Figure 2.  LORP Creel Survey Form 

  

LORP Creel Survey 
Return to: Jason Morgan 

300 Mandich Street 
Bishop, CA 93514 

Office (760) 873-0429 
Cell (760) 878-8954 

Reach Number: Date: Name: Fisherperson’s 
Number: 

Total Number of Fish Observed 
Largemouth Bass: Brown Trout: Bluegill: Smallmouth Bass: 

Common Carp: 
 

Channel Catfish: Brown Bullhead: Other Species (Name/Number): 

Fish Caught (Fishing Time 3.5 hours) 
Number Species Length (Inches) Condition (Good or Poor) 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

13    
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7.2 Results  
All 24 anglers returned completed data sheets for the first fishing period.  In the second fishing 
period, only 19 of the anglers returned their data sheets.  The missing data was from three 
anglers fishing Area 2 and two anglers fishing Area 5.  Compared with previous years, 2013 had 
6 anglers (25%) and 2011 had one angler (4%) that failed to return datasheets.  By calculating 
catch per unit effort (fish/hour) years can still be compared with missing data in some years.    
 
In the 2011 annual report, the LORP consultants felt that some anglers were misidentifying 
smallmouth bass (Micropterus dolomieu) as largemouth bass (Micropterus salmoides).  Based 
on their own fishing experience they felt that smallmouth bass were making up about 5% of their 
catch.  To remedy this problem, they suggested that smallmouth and largemouth bass be 
combined and referred to as bass.  This report will again refer to both smallmouth and 
largemouth just as bass. 
 
Overall, the anglers fished 3.5 hours each for a total of 150.5 hours during the two fishing 
periods in May of 2014.  A total of 415 fish were caught, including 249 bass, 120 bluegill 
(Lepomis macrochirus), 12 brown bullhead (Ameiurus nebulosus), 6 brown trout (Salmo trutta), 
25 common carp (Cyprinus carpio), and 3 channel catfish (Ictalurus punctatus) (Table 2).   
 
Overall, catch per unit effort was 2.8 fish per hour.  Bass accounted for approximately 60% of 
the total catch and were caught at 1.7 fish per hour with an average length of 11 inches 
(maximum 19 inches and minimum 6 inches).  Bluegill accounted for approximately 29% of the 
total catch and were caught at a rate of 0.8 fish per hour with an average size of 5 inches 
(maximum 8 inches and minimum length 1-inch).  Brown bullhead accounted for approximately 
3% of the total catch and were caught at a rate of 0.1 fish per hour with an average length of 
5 inches.  Maximum total length for brown bullhead was 9 inches and minimum length was 
2 inches.  Brown trout accounted for approximately 1% of the total catch and were caught at a 
rate of 0.04 and had an average length of 13 inches (maximum 15 inches and minimum 
12 inches).  Common carp had an average length of 13 inches with a maximum length of 17 
inches and minimum length of 6 inches.  Common carp accounted for approximately 6% of the 
total catch and were caught at a rate of 0.2 fish per hour.  Channel catfish had averaged 
7 inches in length (maximum 10 inches and minimum 5 inches), made up 1% of the total catch 
and was caught at a rate of 0.02 fish per hour.      
 
Of the 415 fish caught by the anglers, 14 were listed as being in poor condition.  Seven of the 
fish listed as being in poor condition were bass, three were bluegill, one was a brown trout, and 
three were common carp.   
 
The anglers observed 1,637 fish during the creel survey.  The most observed species was 
common carp with 844 fish observed.  Bass was the next most observed species with 444 
individuals seen followed by bluegill with 330 individuals seen, then by channel catfish with 18 
individuals and one brown bullhead (Table 3).   
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Creel Survey Table 2.  Results of Overall Fish Caught for the LORP Creel Survey, 
May 2014. 

 

Overall Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Common 
Carp 

Channel 
Catfish 

Total, Average, 
Max & Min 

Number of Fish 
Caught 249 120 12 6 25 3 415 

Percent of Total 
Catch  60% 29% 3% 1% 6% 1% 100% 

Average size 
(inches) 11 5 5 13 13 7 10.0 

Catch/Hour 1.7 0.8 0.1 0.0 0.2 0.0 2.8 
Max Length 

(inches) 19 8 9 15 17 10 19 
Min Length 

(inches) 6 1 2 12 6 5 1 
 
 
Creel Survey Table 3.  Number of Fish Observed During the LORP Creel Survey, May 2014. 
 

  Period 1 Period 2 Total 
Bass 239 205 444 

Bluegill 122 208 330 
Brown Bullhead 1 0 1 
Common Carp 504 340 844 

Channel Catfish 16 2 18 
Total 882 755 1,637 

 
During the first period, from May 1-15, 2014 the 24 anglers fished 3.5 hours each for a total of 
84 hours.  During this period a total of 253 fish were caught; 146 bass, 69 bluegill, 10 brown 
bullhead, six brown trout, three channel catfish and 19 common carp (Table 4).  Catch per hour 
was 1.7 for bass, 0.8 for bluegill, 0.1 for brown bullhead, 0.1 for brown trout, 0.2 for common 
carp and 0.04 for channel catfish for a total of 3.0 fish per hour.  The 24 anglers observed 882 
fish during the first period of the creel survey with common carp, bass and bluegill making up 
the majority of the fish observed (Table 3).   
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Creel Survey Table 4.  Results for the First Period LORP Creel Survey May 1-15, 2014   

 

Period 1 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Channel 
Catfish 

Common 
Carp 

Total, 
Average, 

Max & Min 
Count 146 69 10 6 3 19 253 

Average size (inches) 11 4 5 13 7 13 8.9 
Catch/Hour 1.7 0.8 0.1 0.1 0.04 0.2 3.0 

Max Length (inches) 18 8 7 15 10 17 18 
Min Length (inches) 6 1 2 12 5 6 1 

 
During the second period, from May 16-31, 2014 the 18 anglers again fished for a total of 
63 hours.  During this period a total of 162 fish were caught; 103 bass, 51 bluegill, two brown 
bullhead and six common carp (Table 5).  Fish were caught at a rate of 2.4 fish per hour during 
the second period; bass were caught at a rate of 1.6 fish per hour, bluegill at 0.8 fish per hour, 
brown bullhead at 0.03 fish per hour and common carp 0.1 fish per hour.  The anglers observed 
755 fish during this period; 205 bass, 208 bluegill, 340 common carp and two channel catfish 
(Table 3).   
 

Creel Survey Table 5.  Results for the Second Period LORP Creel Survey 
May 16-31, 2014  

 

Period 2 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Channel 
Catfish 

Common 
Carp 

Total, 
Average, 

Max & Min 
Count 103 51 2 0 0 6 162 

Average size 
(inches) 11 5 9 0 0 14 6.3 

Catch/Hour 1.6 0.8 0.03 0.0 0.0 0.1 2.4 
Max Length (inches) 19 7 9 0 0 16 19 
Min Length (inches) 6 3 8 0 0 12 3 

  
During the first fishing period, Area 3 had the highest catch per unit effort at 3.1 fish per hour, 
followed by Area 4 at 2.1 fish per hour fish, Area 2 at 2.0 fish per hour, Area 1 at 1.5 fish per 
hour, and area 5 at 1.4 fish per hour (Table 6).  During the second fishing period Area 1 had the 
highest catch per unit effort at 3.0 fish per hour, fish were caught at a rate of 2.7 fish per hour in 
Area 3, 2.3 fish per hour in Area 5, and 1.8 fish per hour in Areas 2 & 4 (Table 7).   
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Creel Survey Table 6.   Results by Fishing Area for First Period May 1-15, 2014   
 

Reach 1 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Channel 
Catfish 

Common 
Carp 

Total, 
Average, 

Max & Min 
Count 38 0 0 0 1 0 39 

Average size 9 0 0 0 5 0 2 
Catch/Hour 2.2 0.0 0.0 0.0 0.1 0.0 2.2 
Max Length 15 0 0 0 5 0 15 
Min Length 6 0 0 0 5 0 5 

                

Reach 2 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Channel 
Catfish 

Common 
Carp 

Total, 
Average, 

Max & Min 
Count 38 32 10 6 1 17 104 

Average size 12 4 5 13 6 13 7 
Catch/Hour 2.2 1.8 0.6 0.3 0.1 1.0 5.9 
Max Length 18 6 7 15 6 17 18 
Min Length 6 1 2 12 6 6 3 

                

Reach 3 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Channel 
Catfish 

Common 
Carp 

Total, 
Average, 

Max & Min 
Count 54 3 0 0 1 2 60 

Average size 11 7 0 0 10 15 12 
Catch/Hour 3.1 0.2 0.0 0.0 0.1 0.1 3.4 
Max Length 15 8 0 0 10 16 16 
Min Length 8 6 0 0 10 14 6 

                

Reach 4 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Channel 
Catfish 

Common 
Carp 

Total, 
Average, 

Max & Min 
Count 5 8 0 0 0 0 36 

Average size 10 5 0 0 0 0 11 
Catch/Hour 0.3 0.5 0.0 0.0 0.0 0.0 2.1 
Max Length 14 6 0 0 0 0 16 
Min Length 7 4 0 0 0 0 8 

                

Reach 5 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Channel 
Catfish 

Common 
Carp 

Total, 
Average, 

Max & Min 
Count 11 26 0 0 0 0 37 

Average size 11 4 0 0 0 0 13 
Catch/Hour 0.8 1.9 0.0 0.0 0.0 0.0 1.4 
Max Length 17 8 0 0 0 0 16 
Min Length 8 2 0 0 0 0 8 
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Creel Survey Table 7.  Results by Fishing Area for Second Period May 16-31, 2014  

Area 1 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Common 
Carp 

Channel 
Catfish 

Total, 
Average, 

Max & Min 
Count 23 19 0 0 0 0 42 

Average size 12 5 0 0 0 0 16 
Catch/Hour 1.6 1.4 0.0 0.0 0.0 0.0 3.0 
Max Length 17 6 0 0 0 0 17 
Min Length 8 3 0 0 0 0 3 

                

Area 2 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Common 
Carp 

Channel 
Catfish 

Total, 
Average, 

Max & Min 
Count 6 12 0 0 0 1 19 

Average size 7 5 0 0 0 10 23 
Catch/Hour 0.6 1.1 0.0 0.0 0.0 0.1 1.8 
Max Length 10 8 0 0 0 10 8 
Min Length 5 3 0 0 0 10 3 

                

Area 3 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Common 
Carp 

Channel 
Catfish 

Total, 
Average, 

Max & Min 
Count 20 9 4 0 5 0 38 

Average size 13 4 4 0 16 0 37 
Catch/Hour 1.4 0.6 0.3 0.0 0.4 0.0 2.7 
Max Length 18 6 5 0 20 0 20 
Min Length 10 2 3 0 12 0 2 

                

Area 4 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Common 
Carp 

Channel 
Catfish 

Total, 
Average, 

Max & Min 
Count 31 0 0 0 0 0 31 

Average size 11 0 0 0 0 0 11 
Catch/Hour 1.8 0.0 0.0 0.0 0.0 0.0 1.8 
Max Length 16 0 0 0 0 0 16 
Min Length 7 0 0 0 0 0 7 

                

Area 5 Bass Bluegill 
Brown 

Bullhead 
Brown 
Trout 

Common 
Carp 

Channel 
Catfish 

Total, 
Average, 

Max & Min 
Count 16 0 0 0 0 0 16 

Average size 12 0 0 0 0 0 12 
Catch/Hour 2.3 0.0 0.0 0.0 0.0 0.0 2.3 
Max Length 16 0 0 0 0 0 16 
Min Length 8 0 0 0 0 0 8 
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Based on personal observations during the 2013 fish kill, the majority of the fish that died were 
found in Area 1 which is from Lone Pine Narrow Gauge Road to the Pumpback Station Forebay 
at Owens Lake.  There were approximately 400 to 500 largemouth bass, 5 to 10 common carp 
and a few bluegill observed dead in the Pumpback Station forebay.  The 2014 creel survey was 
conducted to determine what affect the fish kill had on the LORP’s warm water fishery. 
 
When examining the overall numbers of total fish caught in the five fishing areas, the numbers 
have been steadily increasing since the 2011 survey and were the highest ever in 2014 
(Figure 3).  Reasons for the decrease in total number of fish caught from 2003 to 2011 have 
been discussed in past annual reports (2010, 2011 and 2013 LORP Annual Report).  When 
looking at just Area #1, where the majority of the fish died during the fish kill, total number of fish 
caught continued to increase from a low of 41 in 2011, to 63 in 2013, to 71 in 2014 (Figure 4).  
In 2013, just one month prior to the fish kill the anglers were able to catch a total 38 bass, yet in 
2014 after the fish kill that anglers were able to catch a total of 70 bass a 32 fish increase from 
2013.  Of note is that no bluegill were caught in 2014 in Area #1, but in 2013 the anglers caught 
25.                     
 

 
Creel Survey Figure 3.  Overall Number of Fish Caught for all Fishing Areas 

 

Bass Bluegill Bullhead
Catfish

Brown
Trout

Channel
Catfish

Common
Carp

Rainbow
Trout Total

2003 297 40 5 0 0 2 0 344
2011 138 43 29 1 0 3 0 214
2013 181 61 10 6 1 12 3 274
2014 249 120 12 6 3 25 0 415
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Creel Survey Figure 4.  Number of Fish Caught in Area #1 
 
Overall catch per unit effort for the five fishing areas has also been steadily increasing since the 
2011 survey and reached a high in 2014 of 2.8 fish/hour (Figure 5).  Catch per unit effort for 
Area #1 showed a slight decrease of 0.3 fish/hour from 2013 to 2014 due to the lack of bluegill 
(Figure 6).  When examining just bass there was an increase of 0.6 fish/hour when comparing 
the 2013 and 2014 survey years. 
 
In 2013, the anglers fish in Area #1 reported that of the 38 bass caught 31 were in good 
condition and seven were in poor condition.  All the bluegill caught in 2013 were reported to be 
in good condition.  In 2014, the anglers reported that all 70 bass caught were in good condition.       

Bass Bluegill Bullhead
Catfish

Brown
Trout

Channel
Catfish

Common
Carp

Rainbow
Trout Total

2003 94 3 1 0 0 0 0 98
2011 10 7 21 0 0 3 0 41
2013 38 25 0 0 0 0 0 63
2014 70 0 0 0 1 0 0 71
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Creel Survey Figure 5.  Overall Catch per Unit Effort for all Fishing Areas. 

Bass Bluegill Bullhead
Catfish

Brown
Trout

Channel
Catfish

Common
Carp

Rainbow
Trout Total

2003 2.4 0.3 0.04 0.0 0.0 0.02 0.0 2.7
2011 1.0 0.3 0.21 0.01 0 0.02 0 1.3
2013 1.4 0.5 0.1 0.05 0.008 0.1 0.02 2.2
2014 1.7 0.8 0.1 0.04 0.02 0.2 0.0 2.8
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Creel Survey Figure 6.  Catch per Unit Effort for Fishing Area #1. 
 
 
Tabular results from the 2003 creel survey are included (Table 8) for reference (unpublished 
data). 
  

Bass Bluegill Bullhead
Catfish

Brown
Trout

Channel
Catfish

Common
Carp

Rainbow
Trout Total

2003 2.98 0.10 0.03 0 0 0 0 3.11
2011 0.3 0.2 0.6 0 0 0.1 0 1.2
2013 1.4 0.9 0 0 0 0 0 2.3
2014 2 0 0 0 0.03 0 0 2.0

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

Fi
sh

/H
ou

r 
Area #1 

Pumpback Station to Lone Pine Depot Road 
Catch Per Unit Effort 



 

 7-15 LORP Creel Survey 

 
Creel Survey Table 8. Creel Survey Data for Lower Owens River Project, May 2003 

 
Area 1.  Owens River From Pumpback Forebay to the Lone Pine Station Road 

Angler ID# Date Fish Caught 
Number 
Caught 

Combined 
Lengths 
(inches) 

Maximum 
Length 
(inches) 

Minimum 
Length 
(inches) Condition 

1 5/8/2003 Bass 14 188 16 10 good 
1 5/26/03 Bass 14 135 13 6 good 
2 5/9/2003 Bass 13 129 13 7 good 
2 5/16/2003 Bass 18 176 14 6 good 
3 5/13/2003 Bass 3 25 9 7 good 
3 5/30/2003 Bass 6 57 14 8 good 
4 5/22/2003 Bass 16 78 10 3 good 
5 5/13/2003 Bass 7 54 11 5 good 
5   Bullhead Catfish 1 9 9   good 
5 5/30/2003 Bass 3 27 12 7 good 
5   Bluegill 3 19 7 6 good 

Hours Fished: 31.5      
Catch Rate: 3.1 fish per hour      
Average Fish Length: 9.2 inches      
Maximum Size: 16 inches, Minimum Size: 3 inches      
Max Average Size: 11.6 inches, Minimum Average Size: 5.9 inches      
                
Area 2.  Owens River From the Lone Pine Station Road to the Manzanar-Reward Road 

Angler ID# Date Fish Caught 
Number 
Caught 

Combined 
Lengths 
(inches) 

Maximum 
Length 
(inches) 

Minimum 
Length 
(inches) Condition 

9 5/4/2003 Bass 4 48 14 10 good 
9   Bluegill 5 14 3 2 good 
9   Bullhead Catfish 3 35 13 10 good 
9   Carp 1 15 15   good 
9 5/18/2003 Bass 10 84 14 6 good 
10 5/12/2003 Bass 6 73 15 10 good 
10   Bluegill 2 12 6 6 good 
10 5/26/2003 Bass 5 57 12 10 good 
10   Bluegill 6 43 8 6 good 
6 5/4/2003 Bass 14 151 16 5 good 
6 5/19/2003 Bass 14 154 15 6 good 
7 5/7/2003 Bass 6 72 14 10 good 

Hours Fished: 24.5      
Catch Rate: 3.1 fish per hour      
Average Fish Length: 9.9 inches      
Maximum Size: 16 inches, Minimum Size: 2 inches      
Maximum Average Size: 12.1 inches, Minimum Average Size: 6.8 inches       
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Table 8 (continued) Creel Survey Data for Lower Owens River Project May 2003    
Area 3.  Owens River From the Manzanar-Reward Road Upstream to Mazourka Canyon Road 

Angler ID# Date Fish Caught 
Number 
Caught 

Combined 
Lengths 
(inches) 

Maximum 
Length 
(inches) 

Minimum 
Length 
(inches) Condition 

12 5/5/2003 Bass 4 30 9 5 good 
12   Bluegill 9 47 6 4 good 
12 5/31/2003 Bass 3 29 12 8 good 
11 5/31/2003 Bass 7 59 12 5 good/poor 
11   Bluegill 7 34 5 4 good 
11   Carp 1 15 15 15 good 
14 5/15/2003 Bass 3 31 13 8 good 
14 5/18/2003 Bass 3 33 12 10 good 
14   Bullhead Catfish 1 8 8 8 good 
15 5/15/2003 Bass 3 35 15 7 good 
15   Bluegill 3 13 5 4 good 
15 5/20/2003 Bass 4 30 10 6 good 
15   Bluegill 2 9 5 3 good 

Hours Fished: 24.5      
Catch Rate: 2.0 fish per hour      
Average Fish Length: 7.5 inches      
Maximum Size: 15 inches, Minimum Size: 3 inches      
Maximum Average Size: 9.8 inches, Minimum Average Size: 6.7 inches    

                
Area 4.  Owens River From the Mazourka Canyon Road Upstream to the Intake 

Angler ID# Date Fish Caught 
Number 
Caught 

Combined 
Lengths 
(inches) 

Maximum 
Length 
(inches) 

Minimum 
Length 
(inches) Condition 

No fishable water until flow introduction occurs 
                

Area 5.  Upper and Lower Twin, Billy, Coyote, and Goose Lakes 

Angler ID# Date 
Fish 

Caught 
Number 
Caught 

Combined 
Lengths 
(inches) 

Maximum 
Length 
(inches) 

Minimum 
Length 
(inches) Condition 

21 5/3/2003 Bass 9 128 18 12 good 
23 5/15/2003 Bass 1 8 8 8 good 
23 5/31/2003 Bass 1 8 8 8 good 
23   Bluegill 2 13 7 6 good 
22 5/12/2003 Bass 6 68 12 9 good 
22 5/20/2003 Bass 18 206 16 6 good 
22   Bluegill 1 6 6 6 good 
2 5/12/2003 Bass 11 132 14 9 good 
2 5/20/2003 Bass 14 156 14 9 good 
3 5/15/2003 Bass 1 9 9 9 good 
3 5/31/2003 Bass 10 109 13 8 good 

24/4 5/11/2003 Bass 10 129 18 10 good 
24/4 5/24/2003 Bass 10 119 16 6 good 

1 5/3/2003 Bass 12 156 18 10 good 
1 5/17/2003 Bass 14 197 18 6 good 

Hours Fished: 45.5      
Catch Rate: 2.6 fish per hour      
Average Fish Length: 12.0 inches      
Maximum Size: 18 inches, Minimum Size: 6 inches      
Maximum Average Size: 13.0 inches, Minimum Average Size: 8.1 inches      
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The May 2014 creel survey results continue to demonstrate that even with the 2013 fish kill the 
LORP contains a healthy diverse warmwater fish community that is self-sustaining with multiple 
age classes from young of the year to adults. 
 
Six different species of fish were caught during the May 2014 creel survey.  Five of these 
species were warmwater species and have been caught in the past and include bass, bluegill, 
brown bullhead, common carp, and channel catfish.  Brown trout was the one cold-water 
species caught in 2014.   
 
The overall catch per unit effort in May of 2003 was 2.7 fish per hour.  In May of 2011 after the 
LORP was re-watered, the overall catch per unit effort dropped to 1.3 fish per hour then 
increased to 2.2 fish per hour in 2013.   In 2014, the overall catch per unit effort increased to 2.8 
fish/hour a 0.1 fish/hour increase over the 2003 value of 2.7 fish/hour.  There are many factors 
that contribute to the overall catch per unit effort between sampling years.  Such factors include: 
water temperature, weather, flows, angler access, experience of the anglers, etc.  There was 
significant wind on all of the May weekends, with wind gusts from 25-50 mph at times. Those 
that went out on the weekends noted that it was sometimes difficult to fish under these 
conditions. 
    
By examining total fish lengths collected during the September 2010 survey (2010 LORP 
Annual Report), the May 2011 (2011 LORP Annual Report), the May 2013 (2013 LORP Annual 
Report)  and the 2014 surveys results, it appears the LORP is still producing multiple age 
classes from young of the year to adults for all warmwater species caught.   
 
Of the 415 fish caught, 94.7% were reported to be in good condition.  The other 5.3% (8 bass, 
6 bluegill, 3 brown trout and 4 common carp) were reported to be in poor condition.  Anglers 
were not instructed to and gave no reason why they thought their fish were in poor condition.  
Their instructions were to list fish in good condition if the fish appeared healthy and showed no 
signs of sickness or damage, and had no lesions.  If the fish appeared unhealthy or showed 
signs of damage or had lesions, it was listed as poor condition.  Based on 95% of the fish 
caught were reported to being in good condition even after the fish kill, it appears that managed 
river flows and available habitat are capable of maintaining the warmwater fishery in good 
condition.   
 
With approximately 400 to 500 dead bass observed in the forebay and probably more upstream 
in the cattails/tules during the 2013 fish kill, one would expect to see a decrease in the overall 
numbers of bass caught as well as a decrease in the catch per unit effort in Area #1 when 
compared to past surveys.  However, examining the data, anglers in Area #1 overall caught 
eight more fish than in 2013 and 30 more than in 2011.  The anglers caught 32 more bass in 
2014 when compared to 2013 and 60 more bass when compared to 2011.  One thing to note is 
that no bluegill were caught in 2014, yet the anglers caught 25 in 2013, seven in 2011 and one 
in 2003.  One possible reason why no bluegill were caught is that the anglers fishing Area #1 in 
2014 strictly fish for bass.  Based on observations during the fish kill, less than five bluegill were 
observed dead in the forebay, thus, the fish kill did not have a detrimental effect on the bluegill 
population in this area. 
 
Catch per unit effort in Area #1 showed an overall decrease of 0.3 fish/hour from 2013 to 2014.  
The probable reason for the decrease in 2014 is that no bluegill were caught in 2014.  Because 
bluegill are a schooling species, if anglers are able to catch one, they are likely able to catch 
many in the same school of fish.  Examining catch per unit effort for bass in Area #1 there was a 
0.6 fish/hour increase from 2013 to 2014. 



 

 7-18 LORP Creel Survey 

 
The next creel survey is designated by the MAMP for May 2015 and should be conducted in the 
same manner as the past creel surveys.   
 
The purpose of the creel survey is to determine if there was a residual effect on the LORP’s 
warmwater fishery from a fish kill that resulted from a July 2013 flood event.  Methods 
developed during the 2003 creel survey were utilized in the May 2014 creel survey and will be 
used in future monitoring.  Volunteer anglers fished five separate fishing areas for a total of 
150.5 hours and caught 415 fish with an overall catch per unit effort of 2.8 fish per hour.  Fish 
caught ranged from young of the year to adults for all warmwater species and were in good 
condition.  The 2014 creel survey results demonstrate that the 2013 LOPR fish kill had little to 
no effect on the warmwater fisheries and that the LORP still contains a healthy, self-sustaining 
warmwater fishery. 
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8.0  2014 LORP WEED REPORT 
Inyo/Mono Counties Agricultural Commissioner’s Office  

Introduction: 
 
The Inyo and Mono Counties Agricultural Commissioner’s Office (AgComm) manages 
certain invasive weed infestations within the LORP project area in conjunction with The 
City of Los Angeles Department of Water and Power (LADWP).  Target weeds for 
AgComm management and control include California Department of Food and 
Agriculture (CDFA) designated weeds.  Management of these species is accomplished 
both by efforts to eradicate known weed populations within the LORP area, as well as 
through monitoring the LORP area for pioneer populations.  The detection component is 
critical to the protection of the LORP as this region is a recovering habitat with many 
disturbed areas, and also because eliminating these threats early is far less costly than 
attempting to do so once established.  Disturbed conditions make this area more 
conducive to weed establishment, as does increasing recreation use.  
 
While protecting native habitat is the paramount goal of this project, there are many 
other positive consequences resulting from this work.  A healthy native plant habitat will 
support wildlife (including some threatened and endangered species), help to reduce 
stream bank erosion and dust, maintain healthy fire regimes, preserve the viability of 
open-space agriculture, and conserve recreational opportunities.   

Summary of LORP Weed Management Activities in 2013 
   
LORP invasive plant management during 2014 included both treatment of known sites 
throughout the growing season, as well as ongoing survey activities to identify new 
infestations.  Field staff numbers were the same as 2013, supported by both joint 
contributions from Inyo County and LADWP as well as grant funding through the Sierra 
Nevada Conservancy.  All known Lepidium latifolium sites within the LORP area were 
treated three times.  Invasive plant populations totaled 1.36 net acres, up significantly 
over 2013.  Increases occurred exclusively within two sites near Blackrock, and these 
areas will receive additional scrutiny in 2015.  The Blackrock area also contributed 5 of 
the 7 newly discovered sites, all of which were found along roadways.  Individual sites 
totaled 46 in 2014, up 7 sites discovered by field staff during surveys.  Of the 46 known 
sites, 22 sites had no plants present in 2014.  Of these 22 no growth sites, 11 had no 
growth for 4 years.  After five continuous years of no growth, sites may be considered 
eradicated, so if current trends continue, these 11 sites will be dropped from the total in 
2015.   
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Table 1 – Count of LORP Invasive Weed Sites 
 

 
Survey efforts continued in 2014, with over 40,000 acres surveyed within the LORP area.  
This includes areas of known infestations, several surveys into other areas to ensure no 
new populations are allowed to establish undetected, and surveys of areas indicated as 
containing weed populations during 2013 rapid assessment surveys (RAS).   
 
Treatment methods followed successful strategies used in 2013, including low-volume, 
directed spot treatments using selective herbicides.  These applications were made on 
foot using backpack sprayers to mitigate damage to native plant communities within the 
LORP.  AgComm will continue to employ these methods as long as these results 
continue and staffing levels permit. 
 

Chart 1 – Net Acreage of Weed Populations on LORP 
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Management Difficulties 
 
The most significant management difficulty continues to be maintaining adequate 
resources for effective management.  Although previously discovered populations 
continue to decline as a result of control efforts, new populations continue to appear.  
Detecting small invasive plant populations in the vast LORP project area early in the 
colonization cycle while treatment activities are most effective, has become a difficult 
task to maintain.  Resources provided through a grant agreement from the Sierra 
Nevada Conservancy have helped greatly in facilitating proper management activities 
during the 2014 growing season, and this contract will continue until next year.   
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9.0 SALTCEDAR CONTROL PROGRAM 
The goal of Saltcedar Control Program is to eliminate existing saltcedar stands, to prevent the spread of 
saltcedar throughout the Lower Owens River and associated wetland environments, and to sustain the 
ecological restoration that is now occurring in the LORP. 
 
PROGRAM BACKGROUND 
 
Saltcedar (Tamarix ramosissima) is an invasive non‐native shrub or tree that can grow to 25 feet and live 
up to 100 years. Given favorable conditions, a tree can grow 10 to 12 feet in one season. Saltcedar can 
compete with native vegetation and degrade wildlife habitat. Its presence in the southern Owens Valley 
has the potential to interfere with the LORP goals of establishing a healthy, functioning Lower Owens 
River riverine‐riparian ecosystem. 
 
References to the importance of managing saltcedar can be found in documents that guide the saltcedar 
program and govern the LORP: 
 
• The LORP Monitoring, Adaptive Management, and Reporting Plan (MAMP), notes that saltcedar may 

increase in some areas of the river because of seed distribution with stream flows. The MAMP states 
that the potential risk of infecting new areas with saltcedar is considered a significant threat in all 
management areas  
•  

• The 1997 Memorandum of Understanding (MOU), between Inyo County, City of Los Angeles, Sierra 
Club, Owens Valley Committee, CA Dept. of Fish and Game and California State Lands Commission, 
expresses that saltcedar reinfestation in the LORP area would compromise the goal of controlling 
deleterious species whose “presence within the Planning Area interferes with the achievement of 
the goals of the LORP” (1997 MOU B. 4) 
•  

• Parties to the Long‐Term Water Agreement (LTWA) recognized that even with annual control efforts 
saltcedar might never be fully eradicated, but that ongoing and aggressive efforts to remove 
saltcedar will be required. (Sec. XIV. A) 
•  

PROJECT MANAGEMENT AND STAFF 
 
The Saltcedar Control Program is administered by the Inyo County Water Department, and managed by 
a Saltcedar Project Manager. Work crews are hired seasonally and consist of eight employees and one 
shared county employee. In addition, the California Department of Forestry and Fire Protection can 
provide work crews to assist in efforts to cut, pile, and burn saltcedar. In 2013‐2014, the field season 
began in mid‐October and concluded in mid‐March. 
 
METHODS 
The Saltcedar Control Program personnel use chainsaws, brushcutters, herbicides, and controlled 
burning to treat and control saltcedar, and remove saltcedar slash in the Owens Valley.  
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WORK ACCOMPLISHED (Figure 1) 
From October 2013-March 2014 Inyo County Water Department saltcedar field crews cut and treated 
with herbicide 180 acres of saltcedar, within the boundaries described in the Wildlife Conservation 
Board (WCB) grant work site.  
 
In 2012, work began under the scope of a new WCB grant. Efforts focused on eradicating saltcedar in 
the water-spreading basins that lie just to the west of the Lower Owens River and river-riparian area. 
These spreading basins are a concern because they harbor mature saltcedar thickets that serve as vast 
reservoirs of windborne seed.     
 
Each year the saltcedar crews sweep the Lower Owens River and treat resprouts, pull seedlings, and 
remove mature plants. Crews are guided to the new growth and regrowth by information obtained in 
the previous year’s Rapid Assessment Survey. This year crews covered about 89 miles of riverbank and 
floodplain. 
 
About 120 piles of dry slash, which had accumulated over the years, were burned in the 2013-2014 field 
season.  This effort was assisted by the California Department of Forestry and Fire Protection and the 
Los Angeles Department of Water and Power, 
 
FUNDING 
An ongoing responsibility of the Saltcedar Program, with assistance from the LADWP, is to secure grant 
funding to maintain an active Saltcedar Control Program. 
 
In December 2011, the Water Department was awarded a new three-year, $350,000 grant from the 
WCB. LADWP will match this new grant dollar for dollar. The $350,000 matching funds from LADWP will 
complete their obligation of providing $1,500,000 in matching funds, which is required under the 2004 
Stipulation and Order. 
 
The County’s three-year Wildlife Conservation Board (WCB) saltcedar eradication grant expires in 
December 2014. This generous funding had enabled a level of effort that would not have been possible 
with Inyo County and LADWP contributions alone.  
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Figure 1. Saltcedar cut areas 2013-2014 
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10.0 ADAPTIVE MANAGEMENT RECOMMENDATIONS 
 







































































































































































































































































































 

 11-1  LADWP and ICWD Response to 
   Adaptive Management Recommendations 

11.0 LADWP AND ICWD RESPONSE TO ADAPTIVE MANAGEMENT 
RECOMMENDATIONS 
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12.0 PUBLIC MEETING AND RESPONSE TO COMMENTS 
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	Observations
	A survey of the Lower Owens River Project (LORP) area, referred to as the Rapid Assessment Survey or RAS, is conducted annually beginning in August. This year, between August 4 and August 25, Inyo County staff surveyed along the wetted edges of the wa...
	The primary purpose of the RAS is to detect and record the locations of problems that can negatively affect the LORP.  These are impacts that require physical maintenance such as repairing a damaged or cut fences, trash pickup, tamarisk slash pile rem...
	Project managers and scientists also use RAS data as rough indicators of basic trends in the ecological development of the riparian and riverine environments, especially when RAS data is compiled with information gathered from other LORP studies. For ...
	The observations made during the RAS effort are categorized by type and Observation Code in Table 1, and the number of observations by impact type and LORP area are presented in Table 2.
	Table 1. Catalog of impacts recorded by the RAS

	* Does not include 65 instances of clonal recruitment of Salix Exigua (SAEX)
	River-reaches and LORP units
	Table 3
	The Lower Owens River is divided up in to six river-reaches. These river segments are defined by valley form, channel/floodplain morphology, and hydrologic variables (Table 3, and “River-reaches and river-miles map”). For the RAS summary, these reache...
	When comparing the number of observations found per river-reach, or when looking at the distribution of observations along the length of the river, it is important to note that the lengths of the reaches are unequal.  For example, about 90% of woody r...

	Revisited Sites
	Maps 2 & 7
	Observers returned to specific sites where woody recruitment and evidence of beaver were recorded in 2013, and noted the presence or absence of the subject. A total of 56 sites were revisited.  The results from these revisits are found in this report ...

	Summary of Observations by Category
	Woody Recruitment (Observation Code: WDY)
	Figure 1; Tables 4-8; Map 1
	Willow and Cottonwood provide the structural diversity and varied natural habitats that are essential to attracting many of the riverine/riparian avian habitat indicator species, which are indicators of the project’s success. A central focus of the RA...
	Observers located 6 tree willow recruits and two cottonwood recruits. All of the willow recruitment was located in the river-riparian corridor or in the area of the off river ponds.  Woody recruitment in 2014 was down 80% from 2013, and less than all ...
	Figure 1. Seasonal habitat flow and non-clonal woody recruitment observed 2007-2013
	The 2008 seasonal habitat flow was released in the winter (February 13, 2008)
	The RAS is conducted in August to be able to detect seedlings that may have germinated as the result of the annual LORP seasonal habitat flow (SHF), which is timed to accompanying willow seedfly. Although there was not a SHF in 2014, flows up to 87 cf...
	Notes:
	 Tree willow recruitment (SAGO, SALA3, SALIX) was found at 11 sites, and shrub willow seedlings (SAEX) at one site.
	 One of the POFR2 juveniles may have been previously identified and the other was found growing in standing water. One of the 8 tree willows was also growing in standing water.

	Woody Recruitment Revisits
	Table 8; Map 2
	Woody recruitment sites found in 2013 were revisited in 2014. Of the 43 sites revisited 66% of last year’s cohort was relocated.  Persistence was less than last year (2013-85%).

	Saltcedar (Observation Code: TARA)
	Tables 9&10; Map 3
	 Although five records of TARA were made in the BWMA area, the area is so heavily infested with saltcedar of all ages that it is not feasible to record all sightings.
	 Compared to 2013, TARA is increasing in reaches 4, 5, and the Delta, and decreasing in all other reaches.
	 When possible, field staff pulled out seedlings once they were recorded. About half the seedlings found were removed (n=21).

	Russian olive (Observation Code: ELAN)
	Table 11; Map 4
	Although Russian olive (Elaeagnus angustifolia) is not listed as a noxious weed in California, the California Invasive Plant Council considers this species highly invasive in riparian systems. All mature ELAN plants in water adjacent areas have been r...
	 The observation of 30 sites at Twin Lake and seven sites at Goose Lake indicates active recruitment in these areas. Many acres of mature ELAN crowd out willows at the southern and western edges of Twin Lakes; likely serving as a seed source for the ...

	Noxious Weeds (Observation Code: NOX)
	Table 12; Map 5
	Other than tamarisk, perennial pepperweed (Lepidium latifolia, LELA2) was the only noxious species reported within the LORP this year. Overall, the number of LELA sites is declining in all frequency categories in all areas, with the exception of reach...

	Notes:
	 Twenty-five populations of LELA2 were recorded in 2013, this compares to 33 in 2013.
	 Reach 1 still has the greatest number of LELA sites (n=11).
	 Reach 3 had only one recorded site in 2013, but now has 6 sites, two of these with >100 individuals.
	 All observations of Lepidium were recorded as requested by the Inyo County Agricultural Commissioner’s office.  The Inyo County Agricultural Commissioner’s office was provided coordinates for all pepperweed sites detected during the 2013 RAS, and sp...
	 Only five of the 25 sites appeared to the observer to have been previously treated with herbicide.

	Beaver Activity (Observation Code: BEA)
	Map 7
	Note:
	 Four of the six sighting were in Reach 3.
	 Field staff revisited eight sites where beaver were found in previous years; seven of the sites were inactive, only one location in reach 3 continued to show evidence of activity.

	Dead Fish (Observation Code: DFISH)
	Note:
	 No dead fish were recorded.

	Elk (Observation Code: ELK)
	Map 6
	Notes:
	 Evidence of elk, or direct sightings, were noted at 115 locations; up from 17 in 2013. More than half were seen in reach 5 and 6.
	 Browsing on woody vegetation was recorded at 77 locations. Antler rub and sighting were also noted.

	LORP Riparian Fence (Observation Code: FEN)
	Map 9
	Staff surveyed exclosure fencing as well as riparian fence.
	Notes:
	 Six records were made of damage to riparian fence. Five of the same were reported in 2013.
	 Exclosure fence was damaged and in need of repair at five locations.

	Grazing Management (Observation Code: GRZ)
	Map 8
	Notes:
	 No cattle feed stations were found in the floodplain.
	 Half the sightings were in reach 3. One observer reported 7 cows in one area, in reach 3.

	Recreation (Observation Code: REC)
	Map 8
	Seventy-five discrete impacts associated with recreation, as evidenced by litter, fire rings and such, were recorded in the LORP in all river reaches. This is up from 25 observations in 2013. Recreation evidence was most abundant near roads, and in th...
	Notes:
	 Litter (beverage containers, shotgun shells, fishing gear) was the most frequently observed evidence of river recreation use.
	 More than half of the recreation impacts noted were in Lone Pine area; reaches 5-DHA (n=41).
	 Five fire rings were noted.
	 Evidence of continued incompatible ORV use was found in the Delta.

	Roads (Observation Code: ROAD)
	Map 9
	All roads, or vehicle trails that were not present in 2005, or changes in roads were recorded. There were eight observations, double the number form the previous year.
	Notes:
	 One road in the Delta seems to be recovering, but without signage or barrier, continues to be used.
	 The other observations noted a road that provides access to the floodplain in the Lone Pine area, north of Lone Pine Depot Road.  This road is believed to have been present prior to 2005; however in 2013-2014 the road has been extended down to acces...

	Trash (Observation Code: TRASH)
	Map 9
	Observers were asked to record large trash items. Barrels, buckets, ladders, pallets, rolls of barb wire, piping, furniture and other items were recorded at 26 locations. This about twice as many observations as in 2013.
	Tamarisk Slash (Observation Code: SLASH)
	Notes:
	 One pile of new slash was recorded at Billy Lake in the upland.

	River Obstructions (Observation Code: OBST)
	Note:
	 No river obstructions were noted.

	Other (Observation Code: OTHER)
	Map 10
	Note:
	 Sixteen of the 22 observations were of diseased trees, including a die off of all cottonwoods in one area. Evidence of disease include: leaves yellowing or brown, and fungus and rust. Insect holes in wood were noted.
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