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1.0Lower Owens River Project Monitoring Report 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, 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 approximately 500 acres in the Blackrock Waterfowl
Management Area (BWMA), maintenance of several Off-River Lakes and Ponds, maodifications
to land management practices, and construction of new facilities including a pump station to
capture a portion of the water released to the river.

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

1.1. Monitoring and Reporting Responsibility

Section 2.10.4 of the Final LORP EIR states that the County and LADWP will prepare an
annual report that includes data, analysis, and recommendations. Monitoring of the LORP will
be conducted annually by the Inyo County Water Department (ICWD), LADWP and the MOU
consultant, 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 consultant, ES.
This LORP Annual Monitoring Report describes monitoring data, analysis, and
recommendations for the LORP based on data collected during 2009. The development of the
LORP Annual Monitoring Report is a collaborative effort between the ICWD, LADWP and the
MOU Consultant. Personnel from these entities participated in different sections of the report
writing, data collection and analysis.
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The 2007 Stipulation & Order also requires the release to the public and representatives of the
Parties identified in the MOU a draft of the annual report. The 2007 Stipulation & Order states
in Section L:

“LADWP and the County will release to the public and to the representatives of the
Parties identified in the MOU a draft of the annual report described in Section 2.10.4 of
the Final LORP EIR. The County and LADWP shall conduct a public meeting on the
information contained in the draft report. The draft report will be released at least

15 calendar days in advance of the meeting. The public and the Parties will have the
opportunity to offer comments on the draft report at the meeting and to submit written
comments within a 15 calendar day period following the meeting. Following
consideration of the comments submitted the Technical Group will conduct the meeting
described in Section 2.10.4 of the Final LORP EIR.”

Generally, LADWP is the lead author for a majority of the document and is responsible for
overall layout, and content management. Specifically, LADWP wrote: Sections 1.0
Introduction; 2.0 Seasonal Habitat Flow; 3.0 Assessment of River Flow Gains and Losses,

4.0 Rapid Assessment Report; 5.0 Hydrologic Monitoring; and 6.0 Land Management.

Section 7.0, Weed Control was jointly authored by ICWD, Inyo County Agricultural
Commission, and LADWP. Section 8.0 Delta Habitat Area Assessment was jointly authored by
LADWP and ES. ES is the lead author for Section 9.0, Adaptive Management
Recommendations. ICWD was the lead author for the water quality portion of the Seasonal
Habitat Flow Section.

As described in the Lower Owens River Monitoring Adaptive Management and Reporting Plan
(Ecosystem Sciences, 2008) copies of the annual monitoring report will be distributed to the
other MOU parties (CDFG, SLC, Sierra Club, and the Owens Valley Committee) and made
available to the public.

This document represents the reporting requirements for the LORP Annual Monitoring Report
for 2009.
1.2. 2009 Monitoring

2009 was the second year of monitoring for the LORP. The monitoring that was conducted
included:

e Seasonal Habitat Flow Flooded Extent and Water Quality (May and June 2009)
o Assessment of River Flow Gains and Losses (September 2009)

o Rapid Assessment Survey (August 2009)

e Hydrologic Monitoring (throughout 2009)

e Land Management (throughout 2009)

e Weed Monitoring and Treatment (growing Season 2009)

¢ Delta Habitat Assessment

2 Introduction
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2.0 Seasonal Habitat Flow Report

2.1. Purpose of the Seasonal Habitat Flow
The goal of the LORP, as stated in the MOU:

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

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

LRl

species’ ”.

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

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

(7) enhance the river channel (Hill and Platts 1995).”

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

2.2. 2009 Seasonal Habitat Flow Objectives

In addition to addressing the goals and obligations of the MOU and water quality permits, the
primary objectives for the 2009 seasonal habitat flow includes:

e Release and convey a seasonal habitat flow from the LAA Intake to the Owens
River Delta during springtime willow and cottonwood seed development

e Estimate flooded extent
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e Compare inundated landforms to assist in predicting riparian/wetland vegetation
areas

o Measure water quality parameters
e Continue to test effectiveness of river flow measuring stations

e Improve knowledge of travel time and channel losses or gains

2.3. Seasonal Habitat Flow Timing

Beginning May 1, 2009, LADWP Watershed Resources staff began weekly evaluations of catkins on
willow and cottonwood trees within the LOPR area. Beginning May 14 daily observations were
made on catkin maturation. On May 18 some catkins had begun to release seed. On May 21, staff
walked 1-mile upstream of the river intake as well as the river between Mazourka Canyon and
Manzanar Reward Roads. At this time approximately 15% of the catkins were ripe and releasing
seed. Average daily temperatures at Big Pine and Independence were 94 and 95 degrees
respectively during that week with the long range forecast predicting a continuation of temperatures
in the mid-90’s for the next two weeks. Flow releases began ramping at the Intake on May 24
reaching 110 cfs on May 27 with the pulse taking nearly 13 days to travel throughout the river,
passing the Pump Station on June 9. During this period, average daily temperatures dropped an
average of 13 degrees throughout the LORP area (Seasonal Habitat Flow Table 1). This large and
unexpected decrease in daily temperature retarded the maturation of the willow and cottonwood
catkins to the point that the seasonal habitat flow did not occur during the peak of seed production.

Seasonal Habitat Flow Table 1. Temperature (°F) During Flow Time Period

TIME PERIOD Big Pine Independence Lone Pine
May 10 - 16 92 92 90
May 17 - 23 94 95 90
May 24 - 30 87 91 88

May 31 - June 6 80 82 81
June 7 -13 81 81 78

2.4. Seasonal Habitat Flows

Flows in the Lower Owens River and its tributaries, including return ditches, are monitored by
LADWP’s automatic and manual metering equipment. Flows are reported by the LADWP website
2-3 days after the date. Flow data are presented in Appendix 2D. Water releases were increased
2-29 cfs per day beginning on May 24. The entire flow event lasted approximately 24 days at any
given point on the river. The maximum flow released from the LAA Intake, 110 cfs, was reached on
May 27. The leading edge of the increased flows reached the Keeler weir on June 8. Maximum
flows, other than those recorded at the LAA Intake, recorded in the Owens River during the 2009
seasonal habitat flow were recorded May 29 and May 30 at 104 and 106 cfs at the East of Goose
and Two Culverts measuring stations respectively. The maximum flow recorded above the
Pumpback Station was 74 cfs on June 9, 2009. Flows returned to normal base flow conditions at all
stations by June 16, 2009.

2.5. Hydrologic Infrastructure

Automated flow monitoring in the Lower Owens River occurred at ten locations from the gated
release at the LAA Intake to the Pumpback Station upstream of the Delta. Flow is also monitored in
six spillgate ditch tributaries. Seasonal Habitat Flow Table 2 lists the flow monitoring stations.
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Seasonal Habitat Flow Figure 1 displays the locations of the flow monitoring stations. Additional
detailed information, including descriptions of baseflow monitoring and flow measuring stations can
be found in Section 4.3.1 of the LORP Monitoring, Reporting, and Adaptive Management Plan
(Ecosystems Sciences 2008).

Seasonal Habitat Flow Table 2. Measuring Stations with Altitude Values

STATION NAME ALTITUDE (m)
*LAA Intake 1164
Above Blackrock Ditch Return 1159
*Blackrock Ditch Return 1159
*East of Goose Lake 1153
Goose Lake Return 1154
*Two Culverts 1147
Billy Lake Return 1144
*Mazourka Canyon Road 1140
Locust Ditch Return 1143
*Manzanar Reward Road 1128
Georges Return Ditch 1124
*Reinhackle Springs 1119
Alabama Gates 1117
*Lone Pine Narrow Gage Road 1106
*Keeler Weir 1099
*Above Pumpback Station NA
*Pumpback Station 1098

* In-river stations
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LORP Annual Monitoring Report 2009

LORP
Flow and Water Quality
Monitoring Stations

Seasonal Habitat Flow Figure 1. Flow Gaging and Water Quality Monitoring Stations
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The following illustrations, Seasonal Habitat Flow Figure 2, display the river flow (daily averages not
peak measurements) by measuring station and river mile for each day that the flow release
occurred. Values reported at the Pumpback Station represent the amount of flow being pumped
back to the LAA. The difference between the Above Pumpback Station and Pumpback Station is
the amount of water released to the Owens Lake Delta. The illustrations display 24 days of river
flow data from May 24 through June 16, 2009 (baseflow to high-flow and return to baseflow). The
flow illustrations show baseflow as a light grey line with light grey diamond markers and the
seasonal habitat flow as a black line with black circle markers. River flow data for these illustrations
is based on the summarized data in Appendix 2D.
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Seasonal Habitat Flow Figure 2. River Flow Days 1-3
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Seasonal Habitat Flow 5/27/09

120
= 105
e 5100 L
E | BE:
| gy ] 78
i ‘l ] 66
H SN 55
I 5 601 \.L 49
47 44
| § > o b ﬂ‘!ﬁﬁ\\‘\{“ _:&45\ 2
| ] ‘ oW b— —e
i =
> 204
o
0 T T T T T
11 16 20.7 218 437 485 53 53.5
Intake Blackrock E. Goose Two Mazourka Manzanar Rheinackle Lone Pine Sta Keeler Above Pumpback
‘ Retum ke Cuberts Measuring Stations by River Mile Pumback Sta sa
<9— Baseflow —8—05/27/09
- Seasonal Habitat Flow 5/28/09
= 120 A 10
i e e
2] 79
— _ 80 T
i i ‘ a 60 — o3 55
P —— ¢33 a7 — 15 2 P
E 40 4 ¢ - ®
| o Y
EE o = 2
i —_— e ‘ 0
R 0 5 11 16 20.7 21.8 437 485 53 535
s Intake Blackrock E. Goose Two Mazourka Manzanar Rheinackle Lone Pine Sta Keeler Above Pumpback
ak I . . ; ’ back St
1 _— . ‘ Retum Lake Cutetts Measuring Stations by River Mile Pumback Sta sta
= — ©—Baseflow  —8—05/28/09
[ |
‘ Seasonal Habitat Flow 5/29/09
120
E ‘ 5100 93 9
' o 83 9
—— n gy o] —
i i e, ‘ =3 \61 N
= = — 60 79 5
e GJ 46 43 45
] 2 01 < s o 3 . — 39
E [ += —
2
= 20 A
‘ o
0 T T T T
0 5 11 16 207 278 . 485 53 535
! i ‘ Intake Blackrock E. Goose Two Mazourka Manzanar Rheinackle Lone Pine Sta Keeler Above Pumpback
Return Lake Culverts Pumback Sta Sta

Measuring Stations by River Mile

<©— Baseflow

—8—05/29/09

Seasonal Habitat Flow Figure 2, continued. River Flow Days 4-6

Seasonal Habitat Flow




Days 7-9 of 24

i ——— |

= — |

LORP Annual Monitoring Report 2009

Seasonal Habitat Flow 5/30/09
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Days 10-12 of 24
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Seasonal Habitat Flow 6/05/09
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Seasonal Habitat Flow 6/08/09
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2.6. Hydrographic Analysis
2.6.1. LORP Inflows

Just before the high flow release, the LORP inflows were 48 cfs at the Intake with an additional

12 cfs added down river at various augmentation points. The seasonal habitat flows were scheduled
to be released at the Intake as described below. Note that the flow change is not exactly as
scheduled as the langemann gate was set high in order to meet or exceed the prescribed seasonal
habitat flow, the peak flow that occurred can be found in Seasonal Habitat Flow Table 3.

DATE TIME FLOW CHANGE
Sunday May 24 11 am. 48-50 cfs
Monday May 25 11 a.m. 50-62 cfs
Tuesday May 26 11 am. 62-78 cfs
Wednesday May 27 11 a.m. 78-107 cfs
Thursday May 28 1p.m. 107-86 cfs
Friday May 29 11 a.m. 86-69 cfs
Saturday May 30 11 am. 69-55 cfs
Sunday May 31 11am. 55-48 cfs

2.6.2. Methods of Measurement

The Lower Owens River presents a difficult situation when measuring water flows. The river
channel has a flat slope and slow velocities, making it difficult to use standard measuring devices
with any accuracy. Flumes and weirs do not have enough channel slope fall to prevent backwater,
so LADWP utilizes a meter with ultrasonic technology. The meters installed along the Lower Owens
River are located on the channel bottom and project a beam up through the water, measuring both
depth and velocity. When combined with the surveyed cross-section of the channel, the meter
calculates the measured flow.

2.6.3. Flow Measurement Issues

The ultrasonic meters, combined with manual current metering, provided accurate flow
measurements at all stations for the 2009 seasonal habitat flow. In anticipation of silt/sand build-up
on the ultrasonic measuring equipment, which would hinder flow measurements, sediment was
cleaned and removed from each station prior to the habitat flow. In addition, sediment traps were
dug upstream of some of the more problematic (sandier reaches) measuring stations. Just as in the
2008 seasonal habitat flow, there were some instances where vegetation debris had collected and
needed to be removed from stations, however, no measurement issues arose from this. Lastly, due
to lower flows (as compared to 2008) there were no instances of stations being over-topped
ensuring accurate measurements throughout the entire flow event.

2.6.4. Flow Peaks and Travel Times

The time for the peak 110 cfs flow to move down the LORP was approximately 13 days from the
Intake to the Pumpback Station. Based on previous studies, the velocities averaged well under
1 ft/sec during the flushing flows. A schedule of the peaks and travel times taken at the Lower
Owens River measuring stations is presented in the following table.
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Seasonal Habitat Flow Table 3. Flow Peaks and Time Schedule

PEAK FLOW TRAVEL TIME TRAVEL TIME DISTANCE
STATION BEGIN PEAK (cfs) (hrs) FROM INTAKE (miles)
Intake May 27, 11 a.m. 110 -- -- --
Blackrock May 28, 10 p.m. 102 35 1 day, 11 hours 5
East of Goose Lake May 29, 4 p.m. 104 18 2 days, 5 hours 6
Two Culverts May 30, 1 p.m. 106 21 3 days, 2 hours 8
Mazourka May 31, 7 a.m. 82 18 3 days, 20 hours 5
Manzanar June 2, 11 a.m. 85 52 6 days 7
Reinhackle June 3, 11 p.m. 89 36 7 days, 12 hours 6
Lone Pine June 7, 1 p.m. 72 91 11 days, 2 hours 11
Keeler Bridge June 8, 3 p.m. 69 26 12 days, 4 hours 5
Pumpback Station June 9, 6 a.m. 74 15 12 days, 19 hours 5

The peak flow at Reinhackle Spring during the 2009 seasonal flow was very similar to the peak flows
at Reinhackle Springs during the 2008 winter habitat in that in both cases the peak flows were
approximately 80% of the flows released from the Intake. However, conditions during the 2008
winter habitat flows and the 2009 seasonal habitat flows were very different. In 2008, the flows
occurred in the winter months when ET was low, vegetation was dormant, and the flows were
double of those in 2009. In 2009, the flows occurred during much warmer weather when vegetation
was actively growing and at half the peak flow values of 2008. Due to these differences, it is unlikely
much inference can be made using flow data collected from the 2008 winter habitat flows when
trying to predict what will happen in future seasonal habitat flows.

The travel time for the 2009 seasonal habitat flows to move from Intake to Pumpback Station
increased greatly from the 2008 winter habitat flows. In 2008, the total travel time was 8 days, while
in 2009 the travel time was 13 days. However, this is not surprising since the flows were much
lower in 2009 than in 2008 and since the flows occurred during the different times of year. Both the
lower flows and the fact flows occurred during the growing season contributed to the slower travel
times.

2.6.5. Photo Monitoring

Photo point monitoring qualitatively records the changing nature of the Lower Owens River
throughout the duration of the seasonal habitat flow. Photo points were established at each flow
monitoring station within the LORP area (Seasonal Habitat Flow Figure 3). Generally, photos were
taken from a fixed position facing upstream, downstream, and across the river channel. Multiple
pictures from each location quantitatively records water surface elevation changes per day
associated with the seasonal habitat flow. Photo points also record the effect of the seasonal habitat
flow on LADWP/Inyo County infrastructure (LAA Intake, Culverts, Pumpback Station). Additionally,
pictures of interest were taken of areas near each flow monitoring station. For example, several flow
monitoring stations have staff gages and pictures of these gages were taken at various water flows.

Photos were taken using a digital camera. Photo location, date of photo, time of photo, direction
facing, and a description of the photo recorded on photo record. Each monitoring day, upon
returning from the field, photos were downloaded to a computer and named. Photo point monitoring
of the seasonal habitat flow occurred from May 24, 2009 to June 16, 2009.
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2.7. Water Quality
2.7.1. Background

Water quality monitoring was performed by ICWD personnel. Methods and summary of results are
presented here, and the data and tables are provided in Appendix 3A.

2.7.2. Environmental & Regulatory Setting

The LORP Monitoring, Adaptive Management, and Reporting Plan describes water quality
monitoring protocols and pertinent issues in detail (pages 3-47 to 3-49, and 4-11 to 4-14).

2.7.3. Water Quality Methods

Water quality for the 2009 seasonal habitat flow was monitored at the following locations: Mazourka
Canyon Road, Manzanar Reward Road, Reinhackle Springs Station, and Keeler Bridge. In the
course of monitoring water quality during the 2009 habitat flow the Quanta water quality instrument
failed. The turbidity sensor failed at the start of the program, and all sensors had failed by early
June. One of the continuous recorders was moved from Manzanar Reward Road to the Reinhackle
Spring location after the peak of the habitat flow had passed the Manzanar Reward Road station to
compensate for the failed Quanta manual multi-probe. The move was approved by LADWP and
ICWD staff involved in the habitat flow release. Despite the failure of the Quanta, data of adequate
guantity and quality were acquired by the continuous recorders and test kits to satisfy the purpose of
the water quality monitoring described in the EIR (LADWP 2004).

2.7.4. Results

Three of the monitoring stations (Manzanar Reward Road, Reinhackle Spring Station and Keeler
Bridge) experienced moderate drops in dissolved oxygen levels as the habitat flows passed these
stations. Some of the stations experienced slight elevations of other water quality parameters.
None of the water quality thresholds were reached (Seasonal Habitat Flow Table 4). Fish stress
was not observed at any of the four water quality stations at any time during habitat flows. Low air
and water temperatures and relatively low peak flows may have combined during this habitat flow
release to minimize dissolved oxygen declines.

It is possible, based on what was observed during the 2009 spring habitat flow release, that when
larger habitat flows are released in warmer weather with higher ambient water temperatures after
early April Owens Valley runoff forecasts, dissolved oxygen levels could decline to levels of concern
(at or below 1.0 mg/L) as the peak of habitat flows pass the lower three monitoring stations
(Manzanar Reward Road, Reinhackle Station and Keeler Bridge) in the Lower Owens River. This
condition may improve with time as fines are entrained in the lower river reaches.

Seasonal Habitat Flow Table 4. Water Quality and Fish Condition Thresholds

CONSTITUENT OR

OBSERVATION UIREEIOED

Dissolved Oxygen 1.0 mg/L and downward trend in data (Changed to 1.0 mg/L and a downward trend in data)

Hydrogen Sulfide 0.030 mg/L

Ammonia Acute Criterion (one-hour average concentration) for Non-Salmonids (pH dependent)

Fish Conditions The condition of fish visible at each station will be observed for evidence of stress such as
excessive jumping, lying motionless near the surface, rapid gill movement, and poor coloring
or body appearance. The threshold will be observance of one or more of these behaviors in
several fish.
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2.8. Base Flow and Flooded Extent Mapping

Aerial digital imagery taken from multiple helicopter flyovers of the LORP study area were used to
map the base flow and the flooded extent before and during the seasonal habitat flows. Digital still
images and ground surveys were used to ground-truth the flooded extent data derived from the
aerial digital imagery. These data were used to derive the amount of area flooded (expressed in
acres), the types of landforms flooded, and the cover types flooded at different intervals during the
seasonal habitat flow event. These methods are described below. Note that flow measurements
discussed through the rest of Section 2 are daily averages not peak measurements.

2.8.1. Site Scale - Plot Mapping Analysis Methods

Aerial digital video was taken at base flow (year-round flow of equal to or greater than 40 cfs) prior to
initiation of the seasonal habitat flow, and during the ramping of the flows. LADWP staff used a
geo-referenced FLIR Systems stabilized digital video camera mounted on the LADWP helicopter
(Seasonal Habitat Flow Figure 3), which allowed for easy location of video frames in geographic
space. The helicopter flights generally progressed from south to north beginning with Owens Lake
and followed the Lower Owens River channel north to the LAA Intake. LADWP staff narrated the
aerial video as they flew over landmarks such as roads and stream confluences. The helicopter’s
altitude, bearing, and angle of view were recorded on the video and was viewable onscreen
(Seasonal Habitat Flow Figure 4) and varied depending on weather conditions and width of the
floodplain.

Seasonal Habitat Flow Figure 3. LADWP Helicopter with Mounted FLIR Unit

Six helicopter flights were conducted over 18 days from May 21 to June 8 (Seasonal Habitat Flow
Table 5). On May 21, prior to initiation of habitat flows, a helicopter flight recorded the base flow
conditions. Video from days that represent the highest flows (see highlighted flows on Seasonal
Habitat Flow Table 5) were used to map the seasonal habitat flow event. The aerial video imagery
was used to digitize flooded extent in ArcView 9.3. Base flow and seasonal habitat flow flooded
extent were digitized on screen, side-by-side with the digital video imagery. ArcView shapefiles
created during the digitizing process were named by plot, date of imagery acquisition and flow at the
closest monitoring station. Mapping was conducted at five (2 km in length) plots representative of
the various Lower Owens River reaches. Section 4.2.7.2 of the LORP Monitoring, Adaptive
Management and Reporting Plan (Ecosystems Sciences, 2008) describes the five plots used in the
overall monitoring of the LORP in greater detail. Plots are located in three of the four reach types
(dry incised floodplain, wet incised floodplain, graded wet floodplain, and aggraded wet floodplain) of
the Lower Owens River (WHA 2004).
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Seasonal Habitat Flow Table 5. Average Daily Flow (cfs) and Date of Helicopter Flights

River Flow Measuring Station x | ‘% S = % o _5 =
S|l 2|35 |5|¢|x|2828 S
[ X |'p 9 3 o N c o |9TB(0 vl a
£ 888 S|8|5|S|8|e52g ¢
m = > = o a =1
Date i “
May 21* 48 | 51 | 57 | 47 | 46 | 44 | 50 | 43 | 39 | 41 | 35
May 22 48 | 52 | 58 | 48 | 47 | 44 | 49 | 44 | 42 | 43 | 37
May 23 46 | 48 | 58 | 49 | 47 | 46 | 50 | 45 | 43 | 46 | 40
May 24 48 | 50 | 53 | 48 | 48 | 46 | 52 | 45 | 43 | 43 | 38
May 25 59 | 53 | 52 | 48 | 47 | 47 | 53 | 44 | 44 | 46 | 41
May 26 73 | 63 | 57 | 49 | 47 | 48 | 53 | 43 | 44 | 44 | 39
May 27 105 | 78 | 66 | 55 | 49 | 47 | 55 | 44 | 41 | 45 | 39
May 28* 105 | 96 | 79 | 63 | 53 | 47 | 55 | 45 | 42 | 44 | 38
May 29 83 | 93 |93 |85 |61 |49 |53 |46 |43 |45 39
May 30* 68 | 80 | 89 | 99 | 76 | 60 | 55 | 47 | 43 | 46 | 40
May 31 59 | 66 | 76 | 91 | 83 | 67 | 58 | 47 | 44 | 44 | 38
June 1* 53 | 58 | 71 | 80 | 79 | 77 | 65 | 47 | 41 | 48 | 42
June 2 53 | 52 | 65 | 68 | 70 | 85 | 72 | 48 | 44 | 49 | 44
June 3 53 | 49 | 58 | 59 | 62 | 84 | 81 | 50 | 47 | 47 | 42
June 4* 53 |49 | 51 | 55 | 56 | 78 | 86 | 56 | 47 | 50 | 45
June 5 52 | 49 | 50 | 52 | 52 | 70 | 86 | 65 | 51 | 51 | 45
June 6 53 | 53 | 50 | 51 | 51 | 64 | 82 | 71 | 57 | 55 | 46
June 7 52 | 51 | 52 | 52 | 50 | 59 | 73 | 72 | 65 | 66 | 46
June 8* 53 | 50 | 50 | 51 | 50 | 57 | 64 | 71 | 66 | 69 | 46
June 9 53 | 51 | 49 | 50 | 49 | 55 | 59 | 66 | 63 | 70 | 47
June 10 55 | 53 | 51 | 50 | 49 | 55 | 56 | 61 | 62 | 67 | 47
June 11 53 | 55 | 55 | 52 | 49 | 56 | 56 | 56 | 58 | 64 | 46
June 12 53 | 52 | 55 | 53 | 50 | 53 | 56 | 49 | 52 | 56 | 45
June 13 53 | 52 | 52 | 52 | 50 | 53 | 55 | 45 | 46 | 53 | 46
June 14 55 | 52 | 561 | 52 | 49 | 53 | 53 | 44 | 43 | 49 | 43
June 15 53 | 50 | 51 | 52 | 49 | 55 | 53 | 43 | 42 | 43 | 37
June 16 55 | 49 | 51 | 51 | 49 | 55 | 50 | 42 | 41 | 42 | 36
* Date of Helicopter Flight with Aerial Video

During the helicopter flights, staff captured high quality digital still frames that aided in the mapping
process. Still frame digital images of plots were taken using a Canon Powershot digital camera.
These photos were used during the digitizing process as they often had better resolution than the
digital video.

As part of the ground surveys, GPS points of the wetted extent were taken on both sides of the river
channel at three of the five plots (Plots 2, 4, and 5) along transects placed 100 meters apart
(Section 4.2.7.2 of the LORP Monitoring, Adaptive Management and Reporting Plan). An effort was
made to survey sites when they were close to the peak flows. It was often difficult to determine the
precise day that peak flows would move through a site. Field maps depicting the study site with
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study plot transects and fence posts were generated and brought to the field along with a GPS
(loaded with plot information, including river shape, transects and fencepost). LADWP personnel
walked along the rivers flooded edge, mapping the flooded extent on their field maps. GPS points
were taken where transects intersected the flooded extent. In some cases there were multiple
wetted edges along each transect due to oxbows and other landform features. These GPS points
were used in the digitizing process to ensure that wetted extent margins were mapped correctly.
On-the-ground GPS data allowed accurate identification of off-channel inundated areas that were
most likely filling with water via groundwater.

Additionally, a series of aerial photos were taken of the Owens valley during early August 2009 as
part of a separate monitoring effort. These images were stiched together and used as a background
for digitizing.

Data from the video imagery, digital photos, and ground surveys were compiled to create a total of
10 shapefiles during the digitizing process; one shapefile per plot for base flow and one shapefile
per plot for the high flow. Seasonal Habitat Flow Table 5 highlights the date and measuring stations
used to identify the flow per helicopter flight and map the flooded extent along the Lower Owens
River channel.

2.8.2. Flooded Area by Plot

Flooded area is used to determine the amount of area (expressed in acres) flooded during the
seasonal habitat flows. Flooded area per plot for the base flow and the high flows (Seasonal Habitat
Flow Table 6) was determined using each GIS shapefile mapped from the wetted extent data. Every
feature (polygon) within a shapefile has its area derived. Each feature’s area per shapefile was
summed to derive the overall flooded area per flow.

Seasonal Habitat Flow Table 6. Flooded Area by Plot at Base Flow and High Flow

Flow Measuring Plot Size Flooded Percent

Plot  Flight Date (cfs) Station (Acres) (Acres) Flooded
1 5/21/2009 57 East of Goose 159.9 6.0 3.8%
1 5/30/2009 89 East of Goose 159.9 14.3 8.9%
2 5/21/2009 47 Two Culverts 164.7 23.4 14.2%
2 5/30/2009 99 Two Culverts 164.7 33.6 20.4%
3 5/21/2009 50 Reinhackle 153.1 39.6 25.9%
3 6/4/2009 86 Reinhackle 153.1 51.5 33.6%
4 5/21/2009 43 Narrow Gage 168.8 58.8 34.8%
4 6/8/2009 71 Narrow Gage 168.8 80.4 47.6%
5 5/21/2009 39 Keeler Bridge 215.9 25.7 11.9%
5 6/8/2009 66 Keeler Bridge 215.9 44.3 20.5%

2.8.3. Landform Types Flooded by Plot

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

(WHA 2004). This mapping effort was performed before LORP flows were initiated which leads to
abnormally high percentage of inundation on these landforms, since these areas are now inundated
at baseflow. Key landforms that were identified in the plots include floodplain, low terrace, and high
terrace. The ArcGIS Analysis Tool Intersect was used to clip the landform type shapefile to each
flooded extent shapefile (base flow and high flow associated with seasonal habitat flow). The

21 Seasonal Habitat Flow



LORP Annual Monitoring Report 2009

landform and the wetted extent shapefiles were used to determine the landform types that were
inundated during the seasonal habitat flows. Inundated landform type acreages were summed to
determine the total acreage per landform type flooded during different flows (Seasonal Habitat Flow
Table 6). The percent landform type flooded per plot was derived by dividing inundated landform
type by the total acres of that landform type per plot (Seasonal Habitat Flow Table 7).

2.8.4. Cover Types Flooded by Plot

The cover types of each plot were mapped in 2002 (Risso 2007). A description of the cover types is
provided in Appendix 2C. Similar to the landform types flooded per plot, the ArcGIS Analysis Tool
Intersect was used to clip each plot’s cover type shapefile to each flooded extent shapefile (base
flow and high flow associated with seasonal habitat flow). This resulted in new shapefiles that
integrate cover type and flooded extent attribute data for each plot. Total acreages for each
vegetation cover type inundated per flow (base flow and high flow) are summarized in Seasonal
Habitat Flow Table 8.

2.9. Reach and River-Wide Analysis Methods

Results derived from the site scale analysis, described above, were used to extrapolate inundated
conditions by reach type, and then to the entire Lower Owens River. The extrapolation of flooded
area per landform for each reach type (dry incised floodplain, wet incised floodplain, graded wet
floodplain, and aggraded wet floodplain) was conducted for base flow and seasonal habitat flows.
Lower Owens River reaches were designated and described by White Horse and Associates
(WHA 2004). The six Lower Owens River reaches were assigned reach types; one reach type can
be used to describe multiple reaches.

Extrapolation of flooded area per landform occurred in 3 of the 4 Lower Owens River reach types
(dry incised floodplain, wet incised floodplain, and graded wet floodplain) (WHA 2004). Reach 4,
which is the forth reach type (aggraded wet floodplain) has no site scale plots established in this
reach. Therefore inundation was evaluated using just the aerial photography and comparisons with
flood extent changes in surrounding reaches. The aerial photography showed that 85% of the reach
4 floodplain landform was inundated during the high flows, while only 50% of the floodplain was
inundated at base flows (Seasonal Habitat Flow Figure 4). More discussion of reach 4 floodplain
inundation can be found in Section 2.10.3.

Extrapolation of high flow inundation at each plot to peak flow or 200 cfs as performed in the 2008
Seasonal Habitat Flow Report (Ecosystem Sciences 2008) was not performed because the peak
flow or very close was captured by either the helicopter video, on the ground mapping or both. The
plots were not captured at peak flow during the 2008 seasonal habitat flow.
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Seasonal Habitat Flow Figure 4. Aerial FLIR Image of the Islands Area (Reach 4) at Base Flow
(left) and High Flow (right).

Flooded area, for both baseflow and high flow, per reach type for Lower Owens River was
extrapolated by using a plot’'s (or multiple plots’) percent landform type inundated as a multiplier
(Seasonal Habitat Flow Table 7). Thus, to determine a reach types’ acres inundated for each
landform, the percent inundated per landform at the plot level was used as a multiplier (see percent
inundated column in Seasonal Habitat Flow Tables 9 and 10); this number was multiplied by the
acres per landform for each reach type to calculate total acres inundated per landform per reach
type. In reach types where multiple plots occurred, such as dry incised floodplain and graded wet
floodplain, the average of those plots percent inundated of each landform type were used as
multipliers to extrapolate to the reach type.
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2.10. Results and Discussion
2.10.1. Base Flow and Flooded Extent Mapping

Results of the analyses described in Sections 2.8.1 and 2.9 are presented at two different scales:
the site or plot scale and the river reach/river-wide scale. The site scale section describes the
results of the site scale mapping, which included digital aerial imagery mapping collected by
LADWP’s helicopter, digital aerial still images, and ground surveys. The variable such as percent
landform type flooded per plot was derived from analysis of the site scale mapping and was used to
extrapolate to the entire Lower Owens River.

Generally, results are presented by plot and flow. Flow results per plot were recorded at base flow
and high flows. Base flow results depict a point-in-time measurement. This year the flooding extent
at base flow was mapped as recorded on May 21, 2009. The flooded extent results at base flow
conditions are not extrapolated to the court ordered minimum 40 cfs, but rather represent the
flooded extent based on the flow measured at the applicable monitoring station on May 21, 2009.
Base flows are not consistent throughout the entire river, as the Lower Owens has losing and
gaining reaches.

Measured flow on May 21, 2009 (Base flow mapping) ranged from 39 cfs to 57 cfs for all measuring
stations. The variables derived from the base flow analysis (e.g. percent landform inundated/plot)
were used to extrapolate to the reach and then to the entire river.

The high flow results depict the flooding extent per plot per flow on the days of the helicopter flights.
These results also demonstrate a point-in-time measurement; the highest daily average flow
measured per helicopter flight day. High flows ranged from 66 cfs to 99 cfs for the plot analysis.
(Refer to Seasonal Habitat Flow Table 5.)

2.10.2. Site Scale - Plot Analysis Results

Flooded area per plot varied considerably for base flows and high flows associated with the
seasonal habitat flow. Seasonal Habitat Flow Table 6 shows the percent flooded area per plot at
base flow and high flow levels. Plot 1 had the lowest percent of its area flooded under both flows
(3.8% at 57 cfs and 8.9% at 89 cfs), while Plot 4 experienced the highest percent of its area flooded
under both flow scenarios (34.8% at 43 cfs, and 47.6% at 71 cfs). Generally, flooded area increased
incrementally with flow, but not at the same rate over all plots (Seasonal Habitat Flow Figures 6-10).
For example, Plot 1 experienced a flooded area increase of only 5.1% with a flow change of 32 cfs,
while a flow increase of 28 cfs resulted in a 12.8% increase in flooded area in Plot 4. (Refer to
Seasonal Habitat Flow Table 6).
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Seasonal Habitat Flow Table 7. Landform Acreage Inundated and Percent of Total Landform
Inundated by Plot at Base Flow and High Flow

Total

Flooded Low Low High High

Flow Area Floodplain Floodplain Terrace Terrace Terrace Terrace
Plot  (cfs) (Acres) (Acres) (%) (Acres) (%) (Acres) (%)
1 57 6.0 5.2 14.3% 0.0 0.0% 0.8 0.6%
89 14.3 11.5 31.3% 0.0 0.0% 2.8 2.3%
2 47 23.4 21.6 48.0% 0.0 0.0% 1.7 1.5%
99 33.6 29.2 64.8% 0.0 0.0% 4.3 3.6%
3 50 39.6 30.2 83.2% 10.8 12.5% 0.2 0.5%
86 51.5 33.1 91.3% 18.5 23.5% 0.9 2.1%
4 43 58.8 54.2 60.1% 4.8 6.4% 0.0 0.0%
71 80.4 68.2 75.6% 11.7 17.3% 0.0 0.0%
5 39 25.7 20.3 32.0% 5.5 3.8% 0.0 0.0%
66 44.3 34.6 54.7% 9.1 6.8% 0.0 0.0%

The percent landform type flooded per plot also varied considerably, demonstrating the range of
landform types and conditions found within the Lower Owens River. For example, Plot 1, located in
the dry incised floodplain reach type, contains narrow floodplains flanked by high terraces,
experienced flooding on only 14.3% of its floodplains during base flows and 31.3% during high flows.
In contrast, Plot 4, located in the graded wet floodplain reach type, which contains a mix of
floodplains and low terraces flanked by high terraces (WHA 2004), experienced flooding on 60.1% of
its floodplains at base flow and 75.6% at high flows with a similar increase in low terrace inundation
and no high terrace inundation. (Refer to Seasonal Habitat Flow Table 7.)

The number of acres inundated for each cover type per plot at base flows and during high flows is
presented in the Seasonal Habitat Flow Table 8. All cover types except for Seepweed-Saltbush
experienced some flooding during the high flows. Most flooding occurred in cover types that are
located on floodplains and near the river channel. Under base flow conditions, Willow/Cattail-Rush
Wetland, Gooding’s Willow Woodland, and Tamarisk/Saltbush Woodland experienced the greatest
flooded area. At high flows, the same cover types were most often inundated. The difference in
flooded area between base flow and high flow was greatest for the Saltgrass Meadow,
Tamarisk/Saltbush Woodland, and Gooding’s Willow Woodland cover types. These vegetation
types and landforms represent appropriate areas for willow and cottonwood recruitment and
establishment, an objective of the seasonal habitat flows. (Refer to Seasonal Habitat Flow Table 8.)
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Seasonal Habitat Flow Table 8. Acres of Cover Types Inundated by Plot

See Ap

pendix 2C for description of vegetation types.
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Cover Types Inundated
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Pot |s |32 & & 3 6 8 8 8 & & &5 & 8 & § & & & & & 5 5 %
Base Flow
Plot1 | 57 |0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.3 00 03 01 01 00 00O 00O 0O 0O 43 00 00 0.0
Plot2 | 47 |{0.0 00 09 00 00 00 00 41 03 00 0.3 00 00 16 03 00 00 00 00 00 157 0.6 0.0 0.0
Plot3 | 50 |1.0 16 0.1 12 24 06 0.1 77 0.0 0.1 0.0 1.7 16 00 06 16 00 00 0.1 0.2 1.2 0.0 05 174
Plot4 | 43 |03 06 0.1 73 18 23 05 6.0 0.0 0.0 0.0 97 04 00 12 35 00 00 0.1 0.7 0.1 0.0 0.6 23.8
Plot5 | 39 |01 0.2 00 34 08 03 1.2 58 00 01 00 44 03 00 03 11 00 0.0 0.0 05 0.1 0.0 0.2 7.0
Baseflow
Total (Acres) | 1.3 23]19]119|49|32|18|237|05|02|05|158|26|16|24| 63]00|00|01]|14| 214] 06| 1.3 | 48.2
High Flow
Plot1 | 89 |0.0 00 15 00 0.0 0.0 0.0 04 10 0.0 04 00 04 03 03 00 00O 0O 0O 00 101 0.0 00 0.0
Plot2 | 99 |0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.8 0.0 1.2 00 00 29 05 00 00O 0O OO 00O 211 06 0.0 0.0
Pot3 | 86 (25 19 02 13 28 0.7 0.2 103 0.0 0.3 0.0 1.8 42 00 14 23 00 00 01 0.3 1.9 00 1.0 183
Plot4 | 71 |09 18 02 83 28 32 0.6 95 00 00 00O 104 13 00O 18 75 00 01 01 112 0.3 00 09 294
Plot5 | 66 |0.3 06 00 55 10 29 28 122 00 01 00 46 07 00 05 21 00 00 00 23 0.1 0.0 0.7 8.0
High Flow
Total (Acres) | 3.7 | 44| 30| 150 | 66 | 68| 36| 324 | 18| 05| 17| 168 | 67| 3.2 | 45119 00| 01| 02| 37| 335 | 0.7 | 25| 55.6
Increase 24 21 11 31 17 36 1.8 87 14 03 1.1 1.0 41 15 20 56 00 01 01 23 121 00 1.2 7.5

"Vegetation type is emergent and thus most likely inundated prior to seasonal habitat flow.
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2.10.3. Reach-River Wide Results

The results derived from the site scale analysis were used to extrapolate the amount of inundated
acres by reach type, reach, landforms per reach type, and to the entire Lower Owens River. River
reaches responded in dynamic ways to flows, illustrating the usefulness of reach designation.
Understanding the nature of these responses will aid managers in creating realistic goals and
expectations for individual reaches. Acres inundated for both base flow and seasonal habitat flow
were extrapolated from observed conditions. Flooding area per reach varied throughout the Lower
Owens River as did the amount of landform flooded per reach type. Generally, flooded area per
reach and landform increased with the onset of the seasonal habitat flow, but was not consistent
among reaches.

Under base flow conditions, the wet incised floodplain reach type (Reaches 1, 3 and 5) experienced
the greatest flooded area, with 432.3 acres of floodplain and 145.1 acres of low terrace inundated.
The wet incised floodplain reach type encompasses the greatest overall area of the Lower Owens
River, with approximately 2,927 acres. Conversely, the dry incised floodplain reach type (Reach 2)
experienced the least flooded area of all reaches, with a total of 79.3 acres inundated under base
flow conditions. Under base flow conditions, 1,028.3 acres of Lower Owens River landforms were
inundated (Table 9).

Seasonal Habitat Flow Table 9. Extrapolation of Flooding Extent by Landform at Base Flow

Reach Plot Total Percent Acres
Reach Type Numbers | Numbers Landform Acres Inunidated | Inundated
Sy e Floodplain 223.7 31.1% 69.6
Floodplain 2 land 2 | High terrace 925.6 1.0% 9.7
Low terrace 99.0 0.0% 0.0
i 0,
Wet Incised 1,3and 3 El.ocl’)]dtplaln 1521379 803'520 /A) 422i3
Low terrace 1165.3 12.5% 145.1
Floodplain 303.3 46.1% 139.7
Graded Wet .
Floodplain 6 4and5 | High terrace 60.2 0.0% 0.0
Low terrace 454.8 5.1% 23.3
Floodplain 404.9 50.0% 202.5
Agraded Wet .
Floodplain 4 none High terrace 169.6 0.0% 0.0
Low terrace 590.7 0.0% 0.0
Total 1028.3

During high flows, the flooded area per reach and landform increased considerably over base flow
conditions. For example, in the graded wet floodplain reach type, over 65.1% (197.6 acres) of
floodplain was inundated. Conversely, in the dry incised floodplain reach type only 48.1%

(107.5 acres) of floodplain was flooded at high flow. Similar to base flow conditions, the dry incised
floodplain reach type experienced the least flooded area, with only 134.8 acres inundated in the
entire reach (Refer to Seasonal Habitat Flow Table 10.) The increase in high terrace inundation with
no low terrace inundation is likely due to landform mapping errors, which would usually be
encompassed in the low terrace but in this reach the floodplain is generally flanked by high terrace
compared to low terrace in other reaches (WHA 2004).

The aggraded wet floodplain estimated percent inundation of 85% was based on analysis of video
captured during the high flows as previously discussed. The total amount of landforms in this reach
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can be found overlaid on an aerial image of the area taken in August 2009 (Seasonal Habitat Flow
Figure 11). This percentage inundation of the floodplain was further validated by comparisons with
surrounding plots’ change in inundation between 2008 and 2009. The floodplain in Plot 3 was found
to increase from 83% to 92% in 2008 and had a similar increase (83.2 to 91.3%) in 2009. Plot 4
floodplain inundated extent increased by 12.1% during the high flow in 2008, from 76.9% to 89%.
Plot 4 and had an even larger similar increase in 2009 of 15.5% (60.1% to 75.6%). Given this data it
is likely that Reach 4 experienced a floodplain inundation of 85% or possibly higher considering the
2008 inundation was observed at 100%. The lack of quantitative data to evaluate flooded extent
makes the inundation acreage estimated in this reach highly subjective.

For the entire Lower Owens River, approximately 478 additional acres were inundated as a result of
the seasonal habitat flows. During the seasonal habitat flows, the floodplains and low terraces are
the landforms that experienced the majority of inundation. About 77.4% of floodplains and 14.2% of
low terraces in the Lower Owens River were inundated (Seasonal Habitat Flow Table 11). Most of
the high terrace inundated occurred in the dry incised floodplain but some also occurred in the wet

incised floodplain.

Seasonal Habitat Flow Table 10. Extrapolation of Flooded Extent by Landform at High Flow

Reach Plot Total Percent Acres
Reach Type Numbers | Numbers Landform Acres Inunidated | Inundated
Oy e Floodplain 223.7 48.1% 107.5
Floodplain 2 land 2 | High terrace 925.6 3.0% 27.3
Low terrace 99.0 0.0% 0.0
. Floodplain 519.7 91.3% 474.6
Wet Incised 1,3 and .
Floodplain 5 3 High terrace 1241.9 2.1% 25.9
Low terrace 1165.3 23.5% 274.0
Floodplain 303.3 65.1% 197.6
Graded Wet -
Floodplain 6 4and5 | High terrace 60.2 0.0% 0.0
Low terrace 454.8 12.1% 54.9
Floodplain 404.9 85.0% 344.2
Agraded Wet .
Floodplain 4 none High terrace 169.6 0.0% 0.0
Low terrace 590.7 0.0% 0.0
Total 1506.1

Seasonal Habitat Flow Table 11. Landform Inundation Change and Percent Landform
Flooding During High Flow

% Landform
Base Flow High Flow Inundated inundated during
Total Inundated Inundated Acreage seasonal habitat
Landform Acres Acres Acres Increase flow
Floodplain 1452 844.1 1123.9 279.8 77.42%
High Terrace 2397 15.8 53.2 37.4 2.22%
Low Terrace 2310 168.4 329.0 160.6 14.24%
Total 6159 1028.3 1506.1 477.8
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Woody Recruitment

Areas marked with woody recruitment using Garmin etrex GPS units during the 2009 RAS survey
(Section 4) were found in three of the five plots. These plots were located in the dry incised
floodplain and wet incised floodplain. All areas noted for recruitment were within the seasonal flow
flooded extent given the precision of the GPS units used to mark them. There were 66 areas within
the LORP designated reaches with observed woody recruitment in 2009 that are summarized by
reach type and landform in Seasonal Habitat Flow Table 12. These areas of recruitment were
observed in August of 2009 therefore should represent germination due to the seasonal habitat flow
of 2009. Over 51% of observed recruitment occurred in dry incised floodplain and 42 % occurred in
the wet incised floodplain. These patterns are similar to what was observed in 2008 (Seasonal
Habitat Flow Table 13). These gps locations, with abundance data, can be found in Section 4
Appendix A Map 12

Seasonal Habitat Flow Table 12. Woody Recruitment Observed in RAS by Reach Type in 2009

Number of
Reach Type Landform locations Percentage

Aggraded Wet Floodplain Floodplain 1 1.5%
Graded Wet Floodplain Floodplain 3 4.5%
Dry Incised Floodplain Floodplain 17
Dry Incised Floodplain High Terrace 16 51.5%
Dry Incised Floodplain Low Terrace 1
Wet Incised Floodplain Floodplain 16
Wet Incised Floodplain High Terrace 3 42.4%
Wet Incised Floodplain Low Terrace 9

Total 66
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2.11. Comparisons with 2008 Seasonal Habitat Flow

The 2008 seasonal habitat flow occurred early in the winter (flows were initiated February 13, 2008)
and were ramped to 200 cfs compared to the 110 cfs peak flow of 2009. In 2008, 88% of the LORP
floodplain was inundated compared to 77% in 2009. The largest difference in inundated extent
between 2008 and 2009 was from the low terrace landform at 25% and 14%, respectively.

Even with the much lower flow of 2009, the dry incised floodplain reach experienced a similar
flooded extent during high flows compared to 2008 (Seasonal Habitat Flow Table 12). Due to LORP
flows, barren or sparse upland vegetation has been replaced by dense emergent vegetation along
streambanks (Seasonal Habitat Flow Figure 12). This reach was virtually dry with little wetland
vegetation before LORP flow initiation. This increase in riparian vegetation and plant cover causes
an increase in water surface elevation so less flow will inundate more acreage. This is further
evident as a similar baseflow produced a 22 acre increase in flooded extent in 2009 compared to
2008. This is particularly interesting given the higher temperatures and associated higher
evapotranspiration rates during the spring season flow in 2009 compared to the winter release in
2008.

RS

Seasonal Habitat Flow Figure 12. Example of Reach 2 (Dry Incised Floodpl
Baseflow in 2007 (Left) and in 2009 (Right).

ain) During

There was an increase of seven acres of inundated high terrace and a seven-acre decrease in
floodplain inundated during seasonal habitat flows in the dry incised floodplain during 2009 seasonal
habitat flows (Seasonal Habitat Flow Table 13). This is due to the same cause of vegetation
colonizing the streambanks and growing, thereby changing the water surface elevation in dynamic
ways. The dry incised floodplain reach has exhibited the most change in vegetation communities
and will continue to be the most dynamic reach in the Lower Owens River as vegetation colonizes
and matures.

The wet incised floodplain reach experienced similar inundation of the floodplain in both 2008 and

2009. Most of the decrease in flooded extent occurred in the low terrace landform with a total
difference of 138.5 acres.
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191.6 fewer acres inundated compared to 2008. This reach also experienced the lowest high flow,

with a peak flow of 70 cfs and 65 cfs in Plot 4 and Plot 5, respectively. This reach is on the

downstream side of Reach 4 where there is no defined channel which causes the peak flow to
attenuate and spread throughout the large floodplain. This geography has caused the peak flow to
lessen without the augmentation from Alabama Gates that occurred in 2008. This augmentation
was required under the waste discharge permit for the LORP with the intention to flush organic
material from the lower river and alleviate water quality concerns in 2008.

Baseflow inundated extent also decreased from 2008 to 2009 in the graded wet floodplain reach.

Other reaches maintained or even increased inundated extent at baseflow even with slight

decreases in baseflow. There are many possible factors contributing to this decrease. The most
important is that baseflow during the mapping period in this reach decreased from 60 cfs in 2008 to
39 cfs in 2009. This reach also has the lowest amount of emergent vegetation to slow flow and
increase water surface elevation. This reach also has the most elevation change in the lower
Owens River (LORP FEIR) which may have allowed enough velocity to deepen the channel.

The augmentation from Alabama gates in 2008 inundated a large amount of low terrace of the
agraded wet floodplain (Reach 4). This caused a large amount of standing water to persist and
produced a large hatch of mosquitoes in proximity to the town of Lone Pine. This augmentation was
not required in the Regional Water Quality Control Board waste dischage permit for 2009 and
therefore did not occur. This operation did not produce the mosquito hatch that was seen in 2008.

Seasonal Habitat Flow Table 13. Comparison of Inundated Extent of the Seasonal Habitat
Flow of 2008 and 2009

Difference
2009 2009 2008 2008 Difference Acres
Percent Acres Percent Acres Acres Inundated
Reach Type Landform | Inunidated Inundated | Inunidated Inundated | Inundated (combined)
A FI_oodeain 48.1% 107.5 51.2% 114.5 -7.0
Floodplain High terrace 3.0% 27.3 2.2% 20.4 6.9 -0.1
Low terrace 0.0% 0.0 0.0% 0.0 0.0
Wet Incised Fl.oodplain 91.3% 474.6 92.1% 478.6 -4.0
Floodplain High terrace 2.1% 25.9 5.0% 62.1 -36.2 -178.7
Low terrace 23.5% 274.0 35.4% 4125 -138.5
Floodplain 65.1% 197.6 92.2% 279.6 -82.1
Cﬂlig‘ail\;\i’ﬁt High terrace 0.0% 0.0 1.3% 0.8 0.8 11916
Low terrace 12.1% 54.9 36.0% 163.7 -108.8
Floodplain 85.0% 344.2 100.0% 404.9 -60.7
Aglrgggdwet High terrace 0.0% 0.0 0.0% 0.0 0.0 -60.7
plain
Low terrace 0.0% 0.0 0.0% 0.0 0.0
Totals 1506.1 1937.2 -431.1

Acreage Increase above Baseflow

In terms of available area for the recruitment of woody riparian vegetation, a more appropriate way
to look at the seasonal habitat flow inundation is the difference between the baseflow acreage
inundated and the highflow acreage inundated each year. The difference is the acreage where
woody riparian species are most likely to germinate and grow due to the seasonal habitat flow in that
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year. This is important given the decrease in baseflow flooded extent in the graded wet floodplain
and the increase in the dry incised floodplain reach.

There was an increase of approximately 703.6 flooded acres over baseflow in 2008 compared to an
increase of 478 acres in 2009 (Seasonal Habitat Flow Table 14).

The dry incised floodplain reach experienced about 22 acres less of flooded acres in 2009 compared
to 2008, which is the smallest difference between the two years of seasonal habitat flow.

The wet incised floodplain experinced the greatest difference in floodplain inundation between the
two years, with 111.5 more acres inundated in 2008 by the seasonal habitat flow.

In the graded wet floodplain, there was a small increase in increased floodplain acres inundated and
a decrease in the low terrace acreage inundated (Seasonal Habitat Flow Table 14) over baseflow in
2009 when compared to 2008. This resulted in only 31.5 less acres inundated in 2009 even when
the difference in total acres inundated extent was 191.6 acres (Seasonal Habitat Flow Table 13).

Seasonal Habitat Flow Table 14. Comparison of Increase in Area Inundated in 2008 and 2009

2009 Highflow- 2008 Highflow-
Baseflow Baseflow Difference in
Inundated Inundated Acreage
Acreage Acreage Inundated
Reach Type Landform Increase Increase 2008 - 2009
Floodplain 37.9 65.5 -27.6
Dry Incised Floodplain High terrace 17.6 12.0 5.6
Low terrace 0.0 0.0 0.0
Total 55.5 77.6 -22.1
Floodplain 42.3 45.2 -2.9
Wet Incised High terrace 19.8 53.4 -33.6
Floodplain Low terrace 128.9 203.9 -75.0
Total 191.0 302.5 -111.5
Floodplain 57.9 57.0 0.8
Graded Wet High terrace 0.0 0.8 -0.8
Floodplain Low terrace 31.7 63.2 -31.5
Total 89.5 121.0 -31.5
Floodplain 141.7 202.5 -60.7
Agraded Wet High terrace 0.0 0.0 0.0
Floodplain Low terrace 0.0 0.0 0.0
Total 141.7 202.5 -60.7
All Reaches Total 477.8 703.6 -225.8
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Woody Riparian Recruitment Comparison

The dry incised floodplain and wet incised floodplain are the two reaches that have seen significant
recruitment of woody riparian species such as willow (Salix spp.) and Fremont cottonwood in both
years (Seasonal Habitat Flow Table 15). The aggraded wet floodplain and graded wet floodplain
had a small proportion of the total recruitment observed in both years. The aggraded wet floodplain
and graded wet floodplain reaches already have a large proportion of riparian vegetation (see
Seasonal Habitat Flow Table 8) and will not likely be able to recruit more early successional woody
species without disturbance causing bare ground, regardless of the seasonal habitat flow. These
reaches also experienced an average 4-5 cfs flow before the Lower Owens River project which has
provided for wetland and riparian vegetation growth before the project was implemented, which
again leaves little area for new recruitment.

Seasonal Habitat Flow Table 15. Comparison of Woody Recruitment Percentage Observed in
RAS by Reach Type in 2009 and 2008

2009 Percentage of Woody 2008 Percentage of Woody
Reach Type Recruitment Locations Recruitment Locations
Aggraded Wet Floodplain 1.5% 8.9%
Graded Wet Floodplain 4.5% 3.9%
Dry Incised Floodplain 51.5% 35.2%
Wet Incised Floodplain 42.4% 52.0%

2.12. Overall Findings and Conclusions

The 2009 seasonal habitat flow was timed to occur with seasonal runoff and seed release of woody
riparian vegetation; the latter of which is an objective of the flow release pertinent to the MOU. Due
to variable environmental conditions timing of flow release can be difficult. This year unexpectedly
cool weather caused the timing of peak flows to miss peak willow and cottonwood seed production.
Future seasonal habitat flows will continue to be initiated to correspond with the projected peak seed
fly of woody riparian vegetation. The following is a summary of the overall findings and conclusions
from the 2009 seasonal habitat flow:

° Flooding was estimated to cover approximately 1,506 acres within the
Lower Owens River.

. There was an increase of 477.8 acres inundated above base flow
conditions that provided areas for recruitment woody riparian species.

° During the seasonal habitat flows about 77.4% of floodplains and 14.2% of
low terraces in the Lower Owens River were inundated.

. Even with the low seasonal habitat flow of 2009 woody riparian species are
germinating in inundated areas.

° Three of the four monitoring stations (Manzanar Reward Road, Reinhackle
Spring Station, and Keeler Bridge) experienced moderate drops in
dissolved oxygen levels. No water quality thresholds were reached and no
fish kills were observed.

. The time for the peak 110 cfs flow to move down the Lower Owens River
was 12 days 19 hours from the LAA Intake to the Pumpback Station.
Based on previous studies, that indicates the velocities averaged well
below one-foot per-second during the flushing flows.
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° In general, hydro measuring stations performed well and actions were
taken to compensate for anticipated sediment problems at some stations.

. Aerial videos combined with ground level surveys provided effective tools to
measure flooded extent.

. Channel losses and flow changes are accurately displayed in Seasonal
Habitat Flow Figures 6-10. The illustrations display 24 days of river flow
data from May 24 through June 16, 2009 (base flow to high-flow and return
to base flow).

2.12.1. Recommendations for Future Helicopter Monitoring

The geo-referenced digital video acquired using LADWP’s helicopter is an excellent method for
monitoring the seasonal habitat flow. The resolution of the video was sufficient to identify inundated
areas and detect change based on increasing flow. It is recommended that future seasonal habitat
flows be monitored in a similar fashion. The helicopter should try to maintain similar fight paths to
facilitate comparisons between monitoring events. Digital still photos should also be taken from as
vertical an orientation as possible to facilitate alignment with existing imagery. These photos should
be taken flying from south to north as this allows orientation of the still photos in geographic space
easier and offers the best lighting for reduced glare.

Below is a suggested flight schedule based on the peak flow of 110 cfs release in 2009. Peak flow
arrival will vary depending on the peak flow released. A higher flow will result in high velocity and
therefore a decrease in the arrival time at each measuring station.

1. Entire River. Two weeks prior to seasonal habitat flow release. This flight will serve to
document base flow conditions.

2. Reaches 1 and 2. Two days after peak high flow release from intake. In 2009 high flows
occurred in Reach 2 roughly 53 hours after the peak high flow release.

3. Reaches 3 and 4. Seven days after peak high flow release from intake. In 2009 high flows
reached the Reinhackle monitoring station seven days and 12 hours after the peak high flow
release.

4. Reaches 5 and 6. Eleven days after peak high flow release from intake. In 2009 high flows
reached Lone Pine at Narrow Gage Road measuring station approximately 11 days after the
peak high flow release.

5. Entire River. Two weeks after base flows return to normal. This flight will document
immediate changes to the river due to the seasonal habitat flow.
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2.14. Seasonal Habitat Flow Appendices
2.14.1. Appendix 2A: Inyo County Water Quality Data
Manual Water Quality Data

Gaps in data are due to the following causes: (1.) No data taken. (2.) Data eliminated due to quality assurance-quality control issues.

LOWER OWENS RIVER WATER QUALITY DATA-TAKEN MANUALLY BY QUANTA OR TEST KIT

SPRING, 2009 HABITAT FLOW

Equipment Programmed, Calibrated and Operated by
R. Jackson, Senior County Hydrologist Initial Quality Control Check by Randy Jackson, Senior County Hydrologist.

DATA LEGEND

nd- no data taken

tr-trace

0.0-measurement made, none detected

*QC-Quality Control Note with and explantion of why the data has a problem in comments
D.O.-Dissolved Oxygen, mg/l - Hyrolab Quanta

Turbidity-NTU units-Hydrolab Quanta

pH-pH units-Hydrolab Quanta

E.C. - Electrical Conductivity in milliseimens per cm-Hyrolab Quanta.
Temperature- In Degrees C-Hydrolab Quanta

Ammonia-mg/l as Ammonia Nitrogen-Hach Test Kit

Hydrogen Sulfide-mg/l as Hydrogen Sulfide-Hach Test Kit

Tannins and Lignins-mg/I tannic acid-Hach Test Kit

Measurements taken by Randy Jackson, Senior County Hydrologist.
Jeff Nordin of LADWP was the available backup sampler.

All manual turbidity data taken by Quanta is no good. Quanta failed to calibrate in turbidity and read extremely high.
See continuous recorder data where available for Turbidity.

Quanta failed on several occassions, with
water in the transmitter.
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Mazourka Canyon Road-River Mile 22.91 from Intake (Approximate elevation 3732) Slope 2.49 feet per mile
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Tubidity data is no good, Quanta Turbidity will not
5/22/2009 | 12:46 444 | 39.1 | 7.66 | 0.336 | 19.13 | 0.0 | 0.0 0.2 | calibrate and reads high.
Clear warm weather. Turbidity data is no good,
5/26/2009 8:33 4.33 10.2 | 7.73 | 0.319 | 19.25| 0.0 | 0.0 0.0 | Quanta Turbidity will not calibrate and reads high.

Turbidity data is no good, Quanta Turbidity will not
5/27/2009 | 11:50 456 | 59.4 | 7.86 | 0.309 | 19.72 | 0.0 | 0.0 0.0 | calibrate and reads high.

Clear water, warm cloudy weather. Tubidity data is
no good, Quanta Turbidity will not calibrate and

5/28/2009 | 12:14 426 | 40.0 | 7.79 | 0.339 | 19.69 | 0.0 | 0.0 0.4 | reads high.

5/29/2009 | 13:56 4.05 nd 7.62 | 0.357 | 19.49 | nd nd nd | Clear water.

6/1/2009 8:24 3.64 nd 7.64 | 0321 | 1857 | 0.0 | 0.0 0.4 | High clouds, warm, clear water.
6/2/2009 8:35 4.13 nd 7.69 | 0.324 | 18.06 | 0.0 | 0.0 0.5 | Clear cool weather, clear water.
6/3/2009 8:18 4.30 nd 7.64 | 0.328 | 18.10 | nd nd nd Cloudy and cool, clear water.
6/4/2009 8:22 4.54 nd 7.40 | 0.335 | 156,56 | 0.0 | 0.0 0.2 | Sunny, cool, clear water.

6/5/2009 8:27 5.30 nd 7.90 | 0.338 | 15.85 | nd nd nd | Cloudy cool, windy, clear water.
6/8/2009 10:46 nd nd nd nd nd nd nd nd | Clear water, quanta quit working.
6/12/2009 8:56 5.20 nd 7.77 1 0.354 118.35| nd nd nd | Clear water.

6/17/2009 9:38 5.30 nd nd nd nd nd nd nd Clear water, quanta failed except d.o.
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Manzanar Reward Road Mile 32.27 from Intake (Approximately 3700) Slope 7.21 feet per mile

2 g GC) [} <27)] *g
g £ c | 2|z || E|g|82|Es £
a = a = w 2 £ 33| 82 S
F < | T = S
Turbidity data is no good, Quanta Turbidity will not
5/22/2009 | 12:06 3.91 394 | 755 [ 0.394 | 19.01 | 0.0 | 0.0 0.8 | claibrate and reads high.
Turbidity data is no good, Quanta Turbidity will not
5/26/2009 8:56 464 | 374 | 760 | 0.340 | 18.33 | 0.0 | 0.0 2.4 | claibrate and reads high.
Turbidity data is no good, Quanta Turbidity will not
5/27/2009 | 11:22 4.15 | 53.2 | 7.79 | 0.328 | 19.25| 0.0 | 0.0 1.0 | claibrate and reads high.
Turbidity data is no good, Quanta Turbidity will not
5/28/2009 | 13:08 3.98 | 323 | 765 | 0.325 [ 19.28 | 0.0 | 0.0 0.2 | claibrate and reads high.
5/29/2009 | 13:43 4.11 nd 7.61 | 0.329 | 19.90 | nd nd nd | Clear water.
6/1/2009 8:46 3.12 nd 7.73 | 0489 | 18.82 | 0.0 | 0.0 2.8 | Water slight tea color.
6/2/2009 9:24 2.85 nd 7.74 | 0.500 | 18.79 ]| 0.0 | 0.0 4.6 | Water slight tea color.
6/3/2009 8:31 2.60 nd 7.61 | 0426 | 18.10 | 0.0 | 0.0 2.4 | Water slight tea color.
6/4/2009 8:41 2.60 nd 7.41 | 0403 | 1598 | 0.0 | 0.0 1.2 | Water slight tea color.
6 large mouth bass and one carp were caught when
6/5/2009 8:45 3.52 nd 7.84 | 0.387 | 16.06 | 0.0 | 0.0 2.8 | I was there on night crawlers, water slight tea color.
6/8/2009 10:27 nd nd nd nd nd nd nd nd Clear water, see hydrolab sonde data.
Removed data sonde and installed at Reinhackle,
6/9/2009 8:51 nd nd nd nd nd nd nd nd | see hydrolab sonde data.
6/12/2009 9:09 4.43 nd 7.52 | 0.374 | 18.07 | nd nd nd Frogs, clear water.
6/17/2009 9:58 4.32 nd nd nd nd nd nd nd | Quanta failed except d.o, Bass.
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Reinhackle Springs - Mile 38.26 from Intake (Approximately 3667) Slope 3.89 feet per mile

2 g CIC.) [} <27)] *2
g £ c | 2|z |9J | E|g|82|Es £
a = a = w 2 £ 33| 82 S
= < | I = S
Gambosia. Turbidity data is no good, Quanta
5/22/2009 | 11:46 384 | 31.1 | 7.54 | 0407|1859 | 0.0 | 0.0 1.4 | Turbidity will not calibrate and reads high.
Turbidity data is no good, Quanta Turbidity will not
5/26/2009 9:27 412 | 309 | 7.67 | 0.35918.08| 0.0 | 0.0 1.8 | calibrate and reads high.
Turbidity data is no good, Quanta Turbidity will not
5/27/2009 | 10:55 4.00 41,7 | 7.80 | 0.353 | 18.96 | 0.0 0.0 1.5 | claibrate and reads high. Great Blue Herron.
Turbidity data is no good, Quanta Turbidity will not
5/28/2009 | 13:42 447 | 848 | 7.69 | 0.340]19.22 | 0.0 ] 0.0 1.6 | calibrate and reads high.
5/29/2009 | 13:22 4.11 nd 7.71 10.328 | 19.06 | nd nd nd | Clear water.
6/1/2009 9:17 3.64 nd 7.65 [ 0.349]18.17 | 0.0 ] 0.0 1.4 | Clear water.
6/2/2009 9:50 3.16 nd 7.76 10409 |18.22 | 0.0 | 0.0 2.2 | Clear water, gambosia.
6/3/2009 8:57 3.4 nd 7.31 | 0526 |17.76 | nd nd nd | Water slight tea color, raining.
6/4/2009 9:09 2.47 nd 7.48 | 0508 | 15.89 | 0.0 | 0.0 2.0 | Teacolored water.
6/5/2009 9:18 2.95 nd 7.83 [ 0441 ]16.18| 0.0 | 0.0 2.4 | Slight tea colored water.
6/8/2009 9:59 4.15 nd 7.35 | 0.37316.99 | 0.0 | 0.0 1.4 | Clear water, gambosia.
6/9/2009 9:09 3.94 4.8 7.76 1 0.362 | 17.22 | nd nd nd Gambosia.
6/12/2009 9:26 4.49 nd 769 | 0.36 | 17.39 | nd nd nd Clear water, gambosia.
Clear water, quanta failed except d.o., Great blue
6/17/2009 | 10:26 4.73 nd nd nd nd nd nd nd herron.
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Keeler Bridge-Mile 55.72 from Intake (Approximately 3594) Slope 2.28 feet per mile

2 g GC) () (27} g
2 g o | 2| | o | E|g|B2|EE 2
[a [= a) = = i 2 E| 22| &2 £
= < | I = S
Sunny, warm, 2% clouds, gambosia, Turbidity data
5/22/2009 | 10:32 4.40 19.2 | 757 | 0502 |18.35| 0.0 | 0.0 2.8 | no good, as above.
5/26/2009 | 10:08 518 | 36.1 | 8.04 | 0478|1791 | 0.0 | 0.0 2.8 | Turbidity data no good, as above.
5/27/2009 | 10:18 481 | 56.8 | 7.87 | 0462 ]18.31| 0.0 | 0.0 2.2 | Cloudy, warm, Turbidity data no good, as above.
5/28/2009 | 12:14 511 | 62.3 | 8.06 | 0.448 | 19.98 | 0.0 | 0.0 1.2 | Turbidity data no good, as above.
5/29/2009 | 12:41 4.82 nd 7.89 | 0.438 | 19.04 | nd nd nd Cloudy, warm, clear water.
6/1/2009 9:50 4.94 nd 7.84 | 041 | 1779 | 00| 0.0 1.2 | Clear water.
6/2/2009 10:18 5.05 nd 7.92 [ 0.402 | 1799 | 00| 0.0 2.2 | Clear water.
6/3/2009 9:30 5.2 nd 7.97 10.393|16.98 | nd nd nd | Slight tea colored water, crayfish.
6/4/2009 9:43 4.42 nd 7.65 [ 0404|1528 | O 0 1.8 | Slight tea colored water, crayfish.
6/5/2009 9:58 4.95 nd 8.04 | 0.407 | 1554 | nd nd nd | Slight tea colored water, crayfish and gambosia.
6/8/2009 9:20 4.34 nd 7.79 105851716 | O 0 3.8 | Cloudy warm, slight tea colored water, gambosia.
6/9/2009 10:00 nd 0.0 7.65 | 0.548 | 15.05 | nd nd nd | Gambosia.
6/12/2009 9:49 5.45 nd 8.33 [ 0.472 | 17.97 | nd nd nd Clear water, gambosia.
6/17/2009 | 11:04 nd nd nd nd nd nd nd nd | Quanta completely failed.
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2.14.2. Appendix 2B Continuous Water Quality Data

Gaps in data are due to the following causes: (1.) No data taken. (2.) Data eliminated due to
guality assurance-quality control issues.

Manzanar Reward Road

DEGREES F

MANZANAR-REWARD ROAD TEMPERATURE

72

67

62 -

57

52

a7

42 4

37

32
5/17/2009 0:00

5/22/2009 0:00 5/27/2009 0:00 6/1/2009 0:00 6/6/2009 0:00
DATE AND TIME

6/11/2009 0:00
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DISSOLVED OXYGEN IN MG/L

MANZANAR-REWARD ROAD DISSOLVED OXYGEN

4.5 4

3.5 1

i

25
5/17/2009 0:00

5/22/2009 0:00 5/27/2009 0:00 6/1/2009 0:00 6/6/2009 0:00
DATE AND TIME

6/11/2009 0:00

TURBIDITY IN NTU

80

MANZANAR REWARD ROAD TURBIDITY

70

60

50

40

30 4

20 A

10

* N

0
5/17/2009 0:00

5/22/2009 0:00

5/27/2009 0:00
DATE

6/1/2009 0:00
AND TIME

6/6/2009 0:00

6/11/2009 0:00
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ELECTRICAL CONDUCTIVITY IN MICROSEIMENS PER

600

MANZANAR-REWARD ROAD ELECTRICAL CONDUCTIVITY

500

400 +

CM

300 +

200 ~

100 A

0

5/17/2009 0:00 5/22/2009 0:00 5/27/2009 0:00 6/1/2009 0:00 6/6/2009 0:00

DATE AND TIME

6/11/2009 0:00

pH VALUE

MANZANAR-REWARD ROAD pH

8.8

8.6

8.4

8.2

7.8 A

7.6

7.4

7.2

wwfw

7
5/17/2009 0:00

T
5/22/2009 0:00 5/27/2009 0:00 6/1/2009 0:00 6/6/2009 0:00
DATE AND TIME

6/11/2009 0:00
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Reinhackle Spring Station
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TEMPERATURE DEGREES F

REINHACKLE SPRING TEMPERATURE

67

S AVAVAWAGAWAYAS

62

57

52

a7

42

37

32

0:00

0:00 0:00 0:00 0:00 0:00 0:00 0:00
DATE AND TIME

0:00

0:00

6/9/2009 6/10/2009 6/11/2009 6/12/2009 6/13/2009 6/14/2009 6/15/2009 6/16/2009 6/17/2009 6/18/2009 6/19/2009

0:00

D.O. IN MG/L

REINHACKLE SPRING D.O.

4.5

4

Pon S oo S N 2§

35

N I

3

25

2

15

1

0.5

0

0:00

0:00 0:00 0:00 0:00 0:00 0:00 0:00
DATE AND TIME

0:00

6/9/2009 6/10/2009 6/11/2009 6/12/2009 6/13/2009 6/14/2009 6/15/2009 6/16/2009 6/17/2009 6/18/2009 6/19/2009

0:00

0:00
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Reinhackle Spring NTU
140
L 4
120
100
D
'_
zZ 80
£
>
=
o 60
=}
|_
40
20 - g
<
0 ‘ ‘ ; ‘ ‘ ‘ ‘ ‘ ‘
6/9/2009 6/10/2009 6/11/2009 6/12/2009 6/13/2009 6/14/2009 6/15/2009 6/16/2009 6/17/2009 6/18/2009 6/19/2009
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
Date and Time
REINHACKLE SPRING ELECTRICAL CONDUCTIVITY
600
500
=
Q
2 400
un]
= ooon
2] eoe
Ll V 'A
]
& 300
[0
O
=
Z 200
o)
w
100
0 T T T T T T T T T
6/9/2009 6/10/2009 6/11/2009 6/12/2009 6/13/2009 6/14/2009 6/15/2009 6/16/2009 6/17/2009 6/18/2009 6/19/2009
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
DATE AND TIME
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REINHACKLE SPRINGS pH

13
11
9
<
o 4006 o
7
5
3
1 T T T T T T T T T
6/9/2009 6/10/2009 6/11/2009 6/12/2009 6/13/2009 6/14/2009 6/15/2009 6/16/2009 6/17/2009 6/18/2009 6/19/2009
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
DATE AND TIME
Keeler Bridge
Keeler Bridge Temperature
72
70 <
s e Faindlis oy LY
g; 4} *
[0}
2 } ﬁ <
g 66
c 1 <& \d &
: Fiy ‘ |
5 64 2 4 p
1 LR B AP\ ﬁ&"'” f}
o
§
- 62
yblbﬂ g
58 T T T T T T
5/17/2009  5/22/2009  5/27/2009  6/1/2009 0:00 6/6/2009 0:00 6/11/2009  6/16/2009  6/21/2009
0:00 0:00 0:00 0:00 0:00 0:00
Date
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D.O. IN mg/l

KEELER BRIDGE D.O.

0 T T T T T

5/17/2009 5/22/2009 5/27/2009  6/1/2009 0:00 6/6/2009 0:00  6/11/2009
0:00 0:00 0:00 0:00

DATE AND TIME

6/16/2009
0:00

6/21/2009
0:00

TURBIDITY IN NTU

KEELER BRIDGE TURBIDITY

0.9 4

0.8
NOTE THAT CASING IS INSTALLED ON DOWNSTREAM SIDE OF

ABUTMENT OUT OF CURRENT WITH LOUVERED SCREEN
0.7

0.6 A

0.5

0.4

0.3 A

0.2

0.1 A

(I e Sy

5/17/2009 5/22/2009 5/27/2009  6/1/2009 0:00 6/6/2009 0:00 6/11/2009
0:00 0:00 0:00 0:00

DATE AND TIME

6/16/2009
0:00

6/21/2009
0:00
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ELECTRICAL CONDUCTIVITY IN us/CM

KEELER BRIDGE ELECTRICAL CONDUCTIVITY

700

600 -

500 -

400 -

300 +

200

100

0 T T T T T T

5/17/2009 5/22/2009 5/27/2009  6/1/2009 0:00 6/6/2009 0:00  6/11/2009 6/16/2009 6/21/2009
0:00 0:00 0:00 0:00 0:00 0:00

DATE AND TIME

pH VALUE

KEELER BRIDGE pH

8.8 A

8.6

8.4

8.2

8,

B NNNVVAAR]

7.6 4

7.4

7.2 4

7 T T T T T

5/17/2009 5/22/2009 5/27/2009  6/1/2009 0:00 6/6/2009 0:00  6/11/2009 6/16/2009 6/21/2009
0:00 0:00 0:00 0:00 0:00 0:00

DATE AND TIME
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2.14.3. Appendix 2C: Vegetation Cover Type Descriptions

A summary sheet for each of the 22 vegetation cover types referred to by this report is found
below. The information pertaining to each vegetation type, along with a representative picture,
is presented here for easy reference.

Vegetation Type: Greasewood — Saltbush Scrub

Community Characteristics:

Plot 1 2 3 4 5 Total

Cover% 103 75 35 0 0 33

Mean plot pos.: 1.8

Ave. patch length (m): 26

WWI score: (FACU-)3.5

Dominant sp. origin: native

Community complex: saline scrub

Species abundance:

# of dominant species in transects: 6

Total species in subplots 10

n=56 Groundcover n=17
Dom.

Most Common Dominant Species score % Freq IV Cover type %
Sarcobatus vermiculanis 2.7 100 31 bareground 58
Atriplex lentiformis 2.0 84 9 litter 33
Chrysothamnus nauseosus 0.2 21 1 wegetation 5
Tamarix ramosissima 0.1 4 0  downed wood 4
unknown forb 0.1 2 1 cow manure <1
Ephedra nevadensis 0 2 0 dead shrub =1

Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structure S E H

199 25 33 4.4 shrub 15 0.7 1.9
Canopy Cover:
n lel mean ucl
17 9 17 39
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Woll (1995)
Desert greasewood

Desert greasewood scrub

: scrub or Desert sink Greasewood series
or Desert sink scrub

scrub

Alkali scrub
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Vegetation Type: Tamarisk Cuttings/-Salthush Scrub

Community Characteristics:

LORP Annual Monitoring Report 2009

Plot 1 2 3 4 5 Total

Cover% 218 180 23 05 0 30

Mean plot pos.: 1.5

Ave. patch length (m): 22

WWT score: (FACU)39

Dominant sp. Origin: exotic

Community complex: tamarisk

Species abundance:

# of dominant species in transects: 14

Total species in subplots 12

=44 Groundcover N=164
Dom.
Most Common Dominant Species score %Freq IV Cover type %
tamarisk cuttings 3.0 100 97 litter 40
Atriplex lentiformis 0.8 27 1 downed wood 30
Salsola tragus 0.3 11 1 bare ground 24
vegetation 7

Cover percentage and diversity measures:

Max LCL Mean UCL

(%) (%) (%) (%) Structure S E H'
492 1.5 3.0 59 shrub 3 0.7 0.8
Canopy Cover:
n Ic mean ucl
16 0 7 91
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
Allgali scrub Dresert salthush scrub Hevada salthush scrub* Mized salthush series
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Vegetation Type: Greasewood/ Russian Thistle Scrub

Community Characteristics:

Plot 1 2 3 v} 5 Total
Cover% 218 180 23 05 O 8.8
Mean plot pos.: 1.5
Ave. patch length (m): 22
WWT score: (FACU) 39
Dominant sp. Origin: exotic
Community complex: tamarisk
Species abundance:
# of dominant species in transects: 14
Total species in subplots 12

n=138 Groundcover N=31
Most Common Dominant Species ]:c(::;l‘; % Freq v Cover type %
Salsola tragus 3.0 100 44 bare ground 74
Sarcobatus vermiculahis 0.4 13 1 litter 19
Bassia hysssopifolia 0.1 6 0 vegetation 4
Atriplex lentiformis 0.1 5 0 cow manure
Atriplex confertifolia 0.1 4 0 downed wood 1
Chrysothammis ROUSeosus 0 2 0
Malva neglecta 0 2 0

Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structure S E H

453 6.6 8.8 11.5 shrub 14 0.4 1.0
Canopy Cover:
n Icl mean ucl
31 4 6 10
Crosswalk:
Whitehorse Sawyer and Keeler-

Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
Al it Desett greasewoad scrub or Desert Desert greasewood scrub or Desert ol 5
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Vegetation Type: Saltbush/ Russian Thistle Scrub

Community Characteristics:

Plot | 2 3 4 5 Total
Cover % 288 181 22 03 0 9.7
Mean plot pos.: 1.5
Ave. patch length (m): 23
WWI score: (FAC)32
Dominant sp. Origin: exotic
Community complex: tamarisk
Species abundance:
# of dominant species in transects: 15
Total species in subplots 10
n=146 Groundcover N=43
Dom.
Most Common Dominant Species score  %Freq IV Cover type %o
Salsola ragus 3.0 99 43 litter 47
bare ground 33
Atriplex lentiformis 24 82 10
; o vegetation 11
Tamar ix ramosissima 0.8 26 4
downed wood 4
Chrysothammis RAUSeosus 0.3 14 1
Distichlis spicata 0.3 11 0 rock 1
Atriplex pusilla 02 8 5  cow manure 1
dead shrub 1
water <1

Cover percentage and diversity measures:

Max LCL Mean UCL
(%) (%) (%) (%) Structwre S E H

622 6.9 97 13.1 shrub 15 0.6 15
Canopy Cover:
n Icl mean ucl
43 18 25 35
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
Allgali scrub Dresert salthush scrub Hevada salthush scrub* Mized salthush senes
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Vegetation Type: Saltbush/ Saltgrass Scrub Meadow

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 37 175 115 20 79 83
Mean plot pos.: 32
Ave. patch length (m): 23
WWI score: (FACH)2.6
Dominant sp. Origin: native

Community complex:  Saltbush/ saltgrass scrub
Species abundance:

LORP Annual Monitoring Report 2009

# of dominant species in transects: 11
Total species in subplots 12

n=146 Groundcover n=42

Dom.

Most Commeon Dominant Species score % Freq IV Cover type %
Atriplex lentiformis 3.0 99 15 litter 49
Distichiis spicata 2.0 66 6 Vvegetation 27
Chrysothammis RASeosus 0.4 21 1 bare ground 18
Phragmites austrealis 0.1 3 0 downed wood 4
Sarcobatus vermiculahis 0.1 3 0 CcOow manure 1
tamarisk cuttings 0.0 1 0 dead shrub <1
Suaeda moguinii 0.0 1 0
Sporobolis airoides 0.0 1 0

Cover percentage and diversity measures:

Max LCL Mean UCL

(%) (%) (%0) (%0) Structure S E H'
559 6.3 8.3 11.2 shrub 11 0.5 1.2
Canopy Cover:
n lel mean ucl
42 39 50 64
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook {1990) Wolf (1995)
Allali scrubfmeadow Dresert salthush scrub Mevada salthush meadow* Ilixed salthush seres
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Vegetation Type: Alkalai Sacatone/ Saltgrass Meadow

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 28 0.8 183 196 155 11.1
Mean plot pos.: 4
Ave. patch length (m): 23
WWI score: (FAC+H)2.5
Dominant sp. Origin: native
Community complex:  Saltbush/ saltgrass scrub
Species abundance:
# of dominant species in transects: 28
Total species in subplots 23

n=212 Groundcover n=57

Dom.

Most Commeon Dominant Species score  %oFreq IV Cover type %
Sporobolus airoides 2.9 100 67 vegetation 38
Distichlis spicata 2:5 84 o litter 29
Chrysothammis RASeosus 1.4 51 10 bare ground 29
Atriplex lentiformis 1.3 53 3 downed wood 2
Suaeda moguinii 0.3 13 1 c©ow manure 1
Juncus balticus 0.2 10 1 dead grass 1
Ghveyrrhiza lepidota 0.2 10 1 dead shrub 1

Cover percentage and diversity measures:

Max LCL Mean UCL
(%) (%) (%) (%) Strucure S E H

623 8.7 11.1 13.9 grass 28 0.6 1.9
Canopy Cover:
n Ic mean ucl
57 49 61 71
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)

Dry alkali meadow WValley sacaton grasslands Alleali meadow Alleali sacaton series
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Vegetation Type: Greasewood-Seepweed-Shadscale Scrub

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 20 35 96 83 77 6.4
Mean plot pos.: 38
Ave. patch length (m): 22
WWI score: (FAC) 32
Dominant sp. Origin: native
Community complex: Saline scrub
Species abundance:
# of dominant species in transects: 15
Total species in subplots 13
n=111 Groundcover =24

Dom.
Most Commeon Dominant Species score % Freq IV Cover type %
Sarcobatus vermiculatus 2.8 96 30 bare ground 67
Suaeda mogquinii 2.2 81 27 litter 18
Atviplex confertifolia 1.3 49 14 vegetation 13
Distichlis spicata 1.2 39 2 downed wood 1
Sporobolus airoides 0.8 26 5 dead shrub 1
Atriplex lentiformiis 0.8 34 1 cow pie 1
Chrysothammis RaUSeosus 0.3 14 1

Cover percentage and diversity measures:

Max LCL Mean UCL

(%) (%) (%) (%) Structure S E H'
256 i | 6.4 7.8 shrub 15 0.7 19
Canopy Cover:
n lel mean ucl
24 21 30 50
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
Alkeali scrub Deesett greasewnod scrub or Desert Diesett greasewood scrub or Desett R S
sink scrub ank scrub
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Vegetation Type: Rabbitbrush- Saltbush/ Saltgrass Scrub Meadow

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 58 47 164 12 49 6.1
Mean plot pos.: 33
Ave. patch length (m): 20
WWI score: (FAC+H) 2.6
Dominant sp. Origin: native
Community complex:  Saltbush/ saltgrass scrub
Species abundance:
# of dominant species in transects: 24
Total species in subplots 17

n=123 Groundcover n=35

Dom.

Most Commeon Dominant Species score % Freq IV Cover type %
Chrysothamimis Rauseosus 2.7 98 36 litter 44
Atriplex lentiformis 1.6 75 ¢ vegetation 32
Distichlis spicata 1.4 47 3 bare ground 19
Suaeda mogquinii 0.4 13 1 downed wood 4
Glyeyrrhiza lepidota 0.4 12 1 cow pie 1
Juncus balticus 0.3 12 1 dead shrub 1
Anemopsis californica 0.3 11 1

Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Strucwre S E H

38.1 4.5 6.1 79 shrub 24 0.7 21
Canopy Cover:
n Ic mean ucl
35 57 71 85
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
Alleali sorub/meadow Deesert salthush scrub Rabbitbrush meadow* Rubber rabbithrush series
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Vegetation Type: Tamarisk / Saltbush Woodland

Community Characteristics:

LORP Annual Monitoring Report 2009

Plot 1 2 3 4 5 Total
Cover% 6.1 165 0.1 12 03 4.7
Mean plot pos.: 1.9
Ave. patch length (m): 22
WWI score: (FACH)2.4
Dominant sp. Origin: exotic
Community complex: tamarisk
Species abundance:
# of dominant species in transects: 14
Total species in subplots 10
n=123 Groundcover n=35
Dom.
Most common Dominant Species score  %lTeq IV Cover type %
Tamarix ramosissima 3.0 99 51 litter 61
Atriplex lentiformis 2.0 69 7 vegetation 25
Distichlis spicata 0.8 26 1 bare ground 7
Chrysothammiis Rauseosus 0.1 5 0 downed wood 6
Elneagnus angustifolia 0.1 2 1  cow manure 1
Malva neglecta 0 2 0
Anemopsis californica 0 2 0
Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) {%o0) (%) Structure S E H'
41.9 34 4.7 6.6 tree 14 0.5 13
Canopy Cover:
n lel mean
35 53 67
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook {1990) Woll (1995)

Tatnarisk Tatnan sk scrub Tarmarisk scrub

Tamarisk series
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Vegetation Type: Smotherweed-Mixed Shrubland

Community Characteristics:

LORP Annual Monitoring Report 2009

Plot 1 2 3 4 5 Total
Cover% 32 06 07 07 01 1.2
Mean plot pos.: 22
Ave. patch length (m): 19
WWI score: (FACH3.1
Dominant sp. Origin: exotic
Community complex: Saline scrub
Species abundance:
# of dominant species in transects: 12
Total species in subplots: 9

n=20 Groundcover n=>5

Dom.

Most Commeon Dominant Species score %Freq IV Cover type %
Bassia hvssopifolia 3.0 100 88 bare ground 50
Sarcobatus vermiculahis 1.1 35 4 litter 31
Distichlis spicata 1.1 is 2 vegetation 18
Atriplex lentiformis 1.0 40 2 downed wood <1
Leymus triticoides 0.4 15 1 cow manure <1
Salsola iragus 0.2 10 0
Salix gooddingii 0.2 5 0

Cover percentage and diversity measures:

Max LCL Mean UCL
(%) (%) (%) (%) Structwe S E H

18.7 0.6 1.2 22 herbaceous 12 0.7 1.8

Canopy Cover;
n lel mean ucl
5 0 37 421
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook {1990) Woll (1995)
Alkeali scrub Desert salttush serub Nansaslve:yegelaion:and mise. Mized selthush serics

lands*
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Vegetation Type: Saltgrass Meadow

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 02 02 15 57 192 53
Mean plot pos.: 4.6
Ave. patch length (m): 20
WWI score: (FACW)2.0
Dominant sp. Origin: native
Community complex:  Saltbush/ saltgrass scrub
Species abundance:
# of dominant species in transects: 6
Total species in subplots 14

n=137 Groundcover n=24

Dom.
Most common Dominant Species score % Freq IV Cover type %
Distichlis spicata 3.0 100 13 litter 41
Anemopsis californica 0.1 4 0 vegetation 41
Lolivm sp. 0 1 0 bare ground 10
Ambrosia acanthicarpa 0 1 0 road 4
Atriplex pusilla 0 1 0 cow manure 2
Juncus balticus 0 1 0  downed wood 2
ant hill <1

Cover percentage and diversity measures:

Max LCL Mean UCL
(%) (%) (%) (%) Structure S E H'
36.8 3.3 53 7.5 grass 6 0.1 03
Canopy Cover:
n Ic mean ucl
24 55 70 82
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
Dry alkali meadow Allzali meadow Alleali meadow Saltgrass sereies
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Vegetation Type: Goodding’ s Willow Woodland

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 04 49 100 56 78 5.7
Mean plot pos.: 38
Ave. patch length (m): 15
WWI score: (FACW+) 1.8
Dominant sp. Origin: native
Community complex: Willow wet meadow
Species abundance:
# of dominant species in transects: 39
Total species in subplots 32
n=162 Groundcover
Dom.

Most common Dominant Species score % Freq IV Cover type %
Salix gooddingii 2.9 96 51 wvegetation 42
Distichlis spicata 1.7 58 4 litter 40
Atriplex lentiforniis 0.9 31 1 bare ground 9
Levmus triticoides 0.8 29 4 downed wood 6
Scirpus americamis 0.5 20 2 dead shrub 1
Tamar i ramosissima 0.5 24 2 water 1
Anemopsis californica 0.5 17 2 cow manure 1

rock <1

dead tree <1

Cover percentage and diversity measures:

Max LCL Mean UCL
(%) (%) (%) (%) Struccwre S E H

342 4.4 5.7 7.5 tree 39 0.7 24
Canopy Cover:
n lel mean ud
43 T8 93 110
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
IModoe-Great Basin Modoc-Great Basin
Riparian Forest (wallow) cottonwoodfwallow niparian forest cottonwood/willow npanan forest Black willow series
and Mojave ripatian forest and Mojave iparian forest
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Vegetation Type: Sunflower-Licorice Wet Meadow

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 0 02 03 07 23 0.7
Mean plot pos.: 4.6
Ave. patch length (m): 10
WWI score: (FACW) 2.1
Dominant sp. Origin: native

Community complex: Willow wet meadow

LORP Annual Monitoring Report 2009

Species abundance:
# of dominant species in transects: 30
Total species in subplots 19
=33 Groundcover n=7
Dom.
Most Commeon dominant Species score % Freq IV Cover type %
Helianthus annuus 1.2 46 24 litter 50
Glveyrrhiza lepidota 0.7 30 7 vegetation 34
Distichlis spicata 0.7 27 1 bare ground 7
Rosa woodsii 0.5 15 7 downed wood 4
Xanthivm strumarium 0.5 21 10 water 4
Anemopsis californica 0.4 15 1 cow manure 1
Malva neglecta 0.4 15 10
Leymus triticoides 0.4 18 1
Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structure S E H'
9.3 0.4 0.7 1.1 herbaceous 30 0.9 2.9
Canopy Cover:
Icl mean ucl
25 95 172
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
et Alkdi meadow Transmontane alkali marsh Rush-sedge meadow* Sedge series

{rush/sedge)
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Vegetation Type: Baltic Rush — Saltgrass Wet Meadow

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 0 0.6 35 48 35 2.5
Mean plot pos.: 42
Ave. patch length (m): 15
WWI score: (FACW+) 1.6
Dominant sp. Origin: native
Community complex: Willow wet meadow
Species abundance:
# of dominant species in transects: 30
Total species in subplots 41
=74 Groundcover

Dom.
Most Commeon Dominant Species score % Freq IV Cover type %
Juncus balticus 2.7 97 60 vegetation 46
Distichlis spicata 1.3 80 3 litter 36
Anemopsis californica 0.7 a5 5 waler 9
Saitx gooddingii 04 15 1 bare ground 6
Tamarix ramosissima 0.4 14 1  downed wood 2
Atriplex lentiformis 0.4 14 0 Cowmanure 1
Glveyrrhiza lepidota 0.3 15 2
Helignthus anmus 0.3 14 2

Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structure S E H

235 1.7 25 36 grass 30 0.7 25
Canopy Cover:
n Icl mean ucl
21 59 84 109
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)

Wet(rilsliafl;;;gesdnw Transmontane alkali marsh Rush-sedge meadow* Sedge series
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Vegetation Type: Seepweed-Saltbush/ Saltgrass Scrub Meadow

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover % 0 21 39 18 35 2.1
Mean plot pos.: 37
Ave. patch length (m): 19
WWI score: (FAC+H)2.6
Dominant sp. Origin: native
Community complex:  Saltbush/ saltgrass scrub
Species abundance:
# of dominant species in transects: 12
Total species in subplots: 15
n=51 Groundcover

Dom.
Most Commeon Dominant Species score % Freq IV Cover type %
Suaeda moguinii 3 100 47  bare ground 57
Atriplex lentifornmiis 1.9 65 6 litter 23
Distichiis spicata 1.8 6l 53 vegetation 19
Atriplex confertifolia 0.3 10 1  downed wood 1
Sarcobatus vermiculahis 0.2 10 0 cow manure 1
Chrysothammis RaUSeosus 0.1 6 0 human trash <1
Stephanomeria pauciflora 0.1 4 2

Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structwe S E H

184 1.4 21 31 shrub 12 0.6 1.6
Canopy Cover:
n Ic mean ucl
16 30 44 65
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
Alleali sorub/meadow Degert salthush scrub Mevada saltbush meadow* Mized salthush series
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Vegetation Type: Willow/ Cattail — Rush Wetland

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 00 00 79 166 49 6.2
Mean plot pos.: 42
Ave. patch length (m): 24
WWI score: (OBL)Y 1.1
Dominant sp. Origin: native
Community complex: Emergent wetland
Species abundance:
# of dominant species in transects: 20
Total species in subplots 15

=102  Groundcover n=20

Dom.

Most Commeon Dominant Species score % Freq IV Cover type %
Typha latifolia 3.0 100 58 wvegetation 44
Salix gooddingii 0.9 30 5 litter 31
Scirpus americanis 0.6 26 3 water 18
Lemna sp. 0.1 4 3 bare ground 5
Juncus balticus 0.1 4 0 downed wood 2
Tamarix ramosissima 0.1 4 0 dead tree <1
Scirpus acutus 0.1 3 0

Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structure 8 E H

46.0 4.5 6.2 8.5 emergent 20 0.5 .35
Canopy Cover:
n Icl mean ucl
20 39 63 89
Crosswall:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook {1990) Wolf (1995)
Marsh Transmontane alkali marsh Transmontane alkali marsh Cattail series
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Vegetation Type: Shadscale Scrub

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 00 00 26 82 60 33 iy
Mean plot pos.: 42 &
Ave. patch length (m): 24 >
WWI score: (UPL)3.8
Dominant sp. Origin: native
Community complex: Saline scrub
Species abundance:
# of dominant species in transects: 15
Total species in subplots: 11

=64 Groundcover n=13

Dom.

Most Commeon Dominant Species score % Freq IV Cover type %
Atriplex confertifolia 2.8 95 60 bare ground 91
Sarcobatus vermiculatus 1.2 45 6 litter 3
Psorothamnus polydenius 1.0 41 37 vegetation 4
Chrysothammis Rauseosus 0.6 25 2 dead shrub <1
Atriplex canescens 0.4 17 13  downed wood <1
Salsola iragus 0.2 8 0 cow manure <1
Suaeda moguinii 0.2 9 0

Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structre S E H

199 25 I3 4.4 shrub 18 0.7 1.9
Canopy Cover:
n lel mean ucl
13 6 12 28
Crosswalk:
Whitehorse Sawyer and Keeler-

Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Woll (1995)
Alkedl scrub Shadscale scrub Shadscd e scrub Shadscale senes
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Vegetation Type: Bull Rush- Cattail-Willow Wetland

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 0.0 00 20 123 26 41
Mean plot pos.: 43
Ave. patch length (m): 22
WWI score: (OBL) 1.0
Dominant sp. Origin: native
Community complex: Emergent wetland
Species abundance:
# of dominant species in transects: 10
Total species in subplots 7

n=51 Groundcover n=10

Dom.

Most Commeon Dominant Species score % Freq IV Cover type %
Scirpus acutus 2.7 100 83 water 38
Tupha latifolia 14 55 15 litter 31
Saliv gooddingii 0.7 24 3 vegetation 25
Salix lnevigata 0.1 4 1 downed wood 3
Atriplex lentiforniis 0.1 2 0 bare ground 1
Polvgonum hvdropiperoides 0.1 4 2 Cowmanure =l
Lemna sp. 0.1 2 1

Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structure 8 E H

48.5 2.5 4.1 6.7 emergent 10 0.6 1.3
Canopy Cover:
n Icl mean ucl
10 15 SF 92
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook {1990) Wolf (1995)
Marsh Transmontane alkali marsh Transmontane alkali marsh Bullrush senes
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Vegetation Type: Chairmaker’s Bullrush/Saltgrass Wet Meadow

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 00 00 11 29 13 1.2
Mean plot pos.: 4.1
Ave. patch length (m): 8
WWI score: (OBL-) 1.4
Dominant sp. Origin: native

Community complex:

Willow wet meadow

Species abundance:
# of dominant species in transects: 21
Total species in subplots 19
=54 Groundcover n==8
Dom.
Most Common Dominant Species score %Freq IV Cover type %o
Scirpus americanis 2.9 100 63 vegetation 45
Distichlis spicata 1.2 48 3 litter 45
Anemopsis californica 0.9 33 g bare ground 10
Juncus balticus 0.4 15 1 cow manure 1
Tamarix ramosissima 0.2 7 0
Polypogon monspeliensis 0.1 6 2
Xanthium strumarium 0.1 6 1
Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structure S E H'
14.8 0.7 1.2 1.9 emergent 21 0.6 1.9
Canopy Cover:
n lel mean ucl
8 57 87 128
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenhook (1990) Woll (1995)
St plicel meadow Transmontane alkali marsh Rush-sedze meadow™ Sedge series

{tushizedge)
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Vegetation Type: Common Reed/ Yerba Mansa

Community Characteristics:

Plot 1 P 3 4 5 Total
Cover% 00 00 01 24 19 0.9
Mean plot pos.: 4.5
Ave. patch length (m): 16
WWI score: (FACW+) 1.7
Dominant sp. Origin: native
Community complex: Common Reed
Species abundance:
# of dominant species in transects: 15
Total species in subplots 12

=27 Groundcover n=6

Dom.

Most Common Dominant Species score % Freq IV Cover type %
Phragmites austrails 3.0 100 87 litter 63
Anemopsis californica 1.4 48 13 vegetation 32
Saliv exigtia 1.0 33 8 water 2
Apocynum cannabinim 0.3 15 15 bare ground 1
Chrysothammis RAUSeosus 0.3 15 1 cow manure <1
Tvpha latifolia 0.3 11 1
Helianthus annuus 0.2 11 1

Cover percentage and diversity measures:

Max LCL Mean UCL
(%) (%) (%) (%) Structure S E W

103 0.5 09 1.5 shrub 15 0.7 1.9
Canopy Cover:
n Icl mean ucl
6 55 99 241
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)
Reedgrass Transmontane alkali marsh Transmontane allkali marsh Common reed series

75 Seasonal Habitat Flow



LORP Annual Monitoring Report 2009

Vegetation Type: Wildrye/ Saltgrass Meadow

Community Characteristics:

Plot 1 2 3 4 5 Total
Cover% 00 00 06 28 64 2.0
Mean plot pos.: 1.5
Ave. patch length (m): 11
WWI score: (FAW-)2.2
Dominant sp. Origin: native
Community complex: Willow wet meadow
Species abundance:
# of dominant species in transects: 21
Total species in subplots: 23
n=89 Groundcover
Dom.
Most Common Dominant Species score %Freq IV Cover type %
Leymus triticoides 28 99 46  vegetation 60
Distichlis spicala 23 78 8 litter 28
Glyeyrrhiza lepidota 06 26 5 bare ground 5]
Alrinlex lentiformis 05 18 0 downedwood 4
Juncus bafticus 03 12 1 dead shrub 1
Scirpus ameicanus 0.2 9 0 cow manure 1
Anemopsis californica 0.2 9 0
Cover percentage and diversity measures:
Max LCL Mean UCL
(%) (%) (%) (%) Structure S E H'
237 13 2.0 3.1 grass 21 0.6 1.8
Canopy Cover:
n Icl mean ucl
7 78 113 184
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook {1990) Wolf (1995)
Dry alkali meadow Valley wildrye grasslands Alkali meadow Creeping ryegrass series
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Vegetation Type: Coyote Willow/ Saltgrass Riparian Shrubland

Community Characteristics:

Plot 1 2 3 4
Cover% 00 0.0 02 07
Mean plot pos.:

Ave. patch length (m):

WWI score:

Dominant sp. Origin:
Community complex:
Species abundance:

Willow wet meadow

5 Total
3.0 0.8
1.5

11
(FAC+)1.8
native

# of dominant species in transects: 19
Total species in subplots: 18

n=36 Groundcover n=7

Dom.

Most Common Dominant Species score % Freq IV Cover type %
Salix exigun 3 100 71 litter 45
Distichlis spicata 1.2 42 2 vegetation 33
Levmus triticoides 1.1 36 6 bare ground 13
Glveyrrhiza lepidota 0.6 22 4 downed wood 9
Atriplex lentiformis 0.5 31 1 cow manure <1
Anemopsis californica 0.5 19 2
Chrysothammis ROUSe oSS 0.3 17 1

Cover percentage and diversity measures:

Max LCL Mean UCL

(%) (%) (%) (%) Structure S E H'
155 0.4 0.8 1.6 shrub 19 0.8 15.5
Canopy Cover:
n Icl mean ucl
7 78 113 184
Crosswalk:
Whitehorse Sawyer and Keeler-
Associates (2004) NDDB/ Holland (1986) Greenbook (1990) Wolf (1995)

Riparian Shrub (wllow)

Modoc-Creat Basin riparian scrub

Modoc-Creat Basin riparian scrub Narrowleaf willow senes
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2.14.4. Appendix 2D: River Flow Data for LORP May 24 to June 16, 2009
Flow Data (cfs) in the Lower Owens River for May 24, 2009 to June 16, 2009. River flow data is maintained by LADWP and

presented at the following website: http://www.ladwp.com/ladwp/cms/ladwp009121.jsp
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Date = -
05/24/09  48.4 50.4 534 48.4 48.4 46.4 52.4 45.4 43.4 43.34 38.3 5.04 0
05/25/09  58.5 53.4 52.4 48.4 47.4 47.4 53.4 44.4 44.4 46.34 41.3 5.04 0
05/26/09  72.6 62.5 56.5 494 47.4 48.4 53.4 43.4 44.4 44.34 39.3 5.04 0
05/27/09 105 77.6 65.5 54.5 49.4 47.4 54.5 44.4 41.3 45.35 39.3 6.05 0
05/28/09 105 95.8 78.7 62.5 53.4 47.4 54.5 454 42.4 44.35 38.3 6.05 0
05/29/09  82.7 92.8 92.8 84.7 60.5 49.4 53.4 46.4 43.4 45.35 39.3 6.05 0
05/30/09  67.6 79.7 88.7 98.8 75.6 59.5 54,5 47.4 43.4 46.35 40.3 6.05 0
05/31/09  58.5 65.5 75.6 90.8 82.7 66.6 57.5 47.4 44.4 44.35 38.3 6.05 0
06/01/09 53.4 57.5 70.6 79.7 78.7 76.6 64.5 47.4 41.3 48.45 42.4 6.05 0
06/02/09 53.4 52.4 64.5 67.6 69.6 84.7 71.6 48.4 44.4 49.44 44.4 5.04 0
06/03/09 53.4 49.4 57.5 58.5 61.5 83.7 80.7 50.4 47.4 47.44 42.4 5.04 0
06/04/09  53.4 49.4 514 54.5 55.5 77.6 85.7 55.5 47.4 50.44 45.4 5.04 0
06/05/09 52.4 49.4 50.4 52.4 52.4 69.6 85.7 64.5 51.4 51.45 45.4 6.05 0
06/06/09  53.4 53.4 50.4 514 51.4 63.5 81.7 70.6 56.5 55.47 46.4 6.05 3.02
06/07/09 52.4 51.4 52.4 52.4 50.4 58.5 72.6 71.6 64.5 65.55 46.4 6.05 13.1
06/08/09  53.4 50.4 50.4 514 50.4 56.5 63.5 70.6 65.5 68.55 46.4 6.05 16.1
06/09/09 53.4 51.4 49.4 50.4 49.4 54.5 58.5 65.5 62.5 69.55 47.4 6.05 16.1
06/10/09 54.5 53.4 51.4 50.4 49.4 54.5 55.5 60.5 61.5 66.54 47.4 5.04 14.1
06/11/09 53.4 54.5 54.5 52.4 49.4 55.5 55.5 55.5 57.5 63.55 46.4 6.05 11.1
06/12/09 53.4 52.4 54,5 53.4 50.4 53.4 55.5 49.4 52.4 56.49 454 5.04 6.05
06/13/09 53.4 52.4 52.4 52.4 50.4 53.4 54.5 45.4 46.4 53.46 46.4 6.05 1.01
06/14/09 54.5 52.4 51.4 52.4 49.4 53.4 53.4 44.4 43.4 49.45 43.4 6.05 0
06/15/09  53.4 50.4 514 52.4 49.4 54.5 53.4 43.4 42.4 43.35 37.3 6.05 0
06/16/09 54.5 49.4 51.4 51.4 49.4 54.5 50.4 42.4 41.3 42.35 36.3 6.05 0
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3.0 ASSESSMENT OF RIVER FLOW GAINS AND LOSSES

3.1. Executive Summary

This section describes river flow gains and losses for all reaches in the Lower Owens River from the

Los Angeles Aqueduct (LAA) Intake to the Pumpback Station during the period of October 2008 to
September 2009 (River Flows Figure 1). The Lower Owens River, over the time period evaluated, lost
an average daily flow of approximately 12 cfs (cubic feet per second). This loss equaled 20% of the flow
released at the Intake.

Gains and losses vary seasonally. During the winter period (December 2008 to March 2009) the Lower
Owens River increased its flow from the Intake downstream to the Pumpback Station by 3 cfs. During
the summer period (June 2009 through September 2009) the river lost 27 cfs by the time it reached the
Pumpback Station. This demonstrates the effect that seasonal evapotranspiration and hydraulic loss or
gain to the shallow groundwater table have on gains and losses in the system at any given time.

The recent year being reviewed in this chapter shows decreased losses in the river compared to the
December 2006 to September 2008. The river lost 12 cfs on average for the year, compared to a loss
of 18 cfs on average for the first year and a half of operations. Also, the amount of water lost as a
percentage of released flows (Intake and augmentations) dropped from 26% to 20%. The lower losses
are likely the result of less water being hydraulically lost to the shallow groundwater table as the shallow
aquifer fills, although it is unclear whether the lower loss trend will continue or has stabilized since the
seasonal evapotranspiration rate may increase with an increase in riparian vegetation.

3.2. Introduction

Flows in the Lower Owens River and its tributaries, including return ditches, are monitored by LADWP'’s
automatic and manual metering sites. At the beginning of the time period covered in this report there
were ten different gaging stations on the Lower Owens River. The ten gaging stations include: the
Intake, Blackrock, Goose, Two Culverts, Mazourka, Manzanar, Reinhackle, Lone Pine, Keeler, and the
Pumpback Station. In July 2009, Standing Committee designated the Intake, Mazourka, Reinhackle,
and Pumpback Station as permanent flow monitoring sites, and the stations at Blackrock, Goose, Two
Culverts, Manzanar, Lone Pine, and Keeler were removed from service so much of the analysis in this
chapter focuses on the remaining four designated permanent stations. The reaches referred to in this
report indicate areas of river between specified permanent gaging stations. LADWP maintains the
metering equipment, manages the measured flow data and verifies the accuracy of flow measurements
that are used in this assessment.

An average base flow of 56 cfs in the Lower Owens River (to gain approximately 40 cfs total flow from
the Intake to the Pumpback Station, as required by stipulation), was released during the water year
2009 of October 2008 to September 2009. A seasonal habitat flow was initiated in the Lower Owens
River from the Intake to the Pumpback Station in late May and early June 2009. The habitat flows were
released and gradually ramped up, over a period of days, starting on May 24, 2009. Flow releases
ramped up from 48 cfs to 110 cfs at the Intake. The data documenting these releases and resulting
flows are recorded by date, flow, and gaging station (River Flows Appendix 3A).

This section describes and displays the temporal patterns of water losses and gains in the Lower Owens
River as it flows downriver between the Intake and the Pumpback Station. 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.

79 River Flow Gains and Losses



OB 1T 5
AL (s

4081067 1
40RT0ET =1

4071051
HTosT

A0S 06T 5 ANGIOET
A0E1057"

AO5I06T

A04A08T

A0m040 5

040 S

River Flows Figure 1. LORP River Flow Monitoring Stations

80

LORP
River
Flow
Monitoring
Stations

Legend

4% Pumpback Station
i River Flow Gages
+  River milas

—— Goose Lake Return

= LA Agueduct

——— Chwans River

Roads
[ ] Lekes and Ponds
[ | LoRP Project Area

- Riverine Riparaln
Streams

1B

River Flow Gains and Losses




LORP Annual Monitoring Report 2009

3.3. River Flow Loss or Gain by Month and Year

Flow losses or gains by river reach differ over time and reach (River Flows Tables 1

and Figure 2). Evaporation-transpiration (ET) rates fall sharply during late fall and winter and
increase dramatically during the spring-summer plant growing seasons. Thus, a river reach can
lose water to ET during certain periods of the year and maintain or gain water during other
periods of the year. Similarly, due to differences in shallow aquifer water levels adjacent to the
river channel, some reaches can lose water while other river reaches can gain water during any
period of the year. December through March are winter periods with low ET that result in gains
from increased flows from water stored in the shallow aquifer where groundwater levels are
higher than adjacent river levels. Other incoming winter water sources such as local sporadic
runoff from storms could also result in flow increases for specific reaches.

The flow losses for May and June 2009 were influenced by the habitat flows so may not be
typical for predicting future losses.

Flows released at the Intake Control Structure (ICS) and
measured at the Pumpback Station (PBS)

140 -
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10/1/2008 11/30/2008 1/30/2009 4/1/2009 5/31/2009 7/31/2009 9/30/2009

Date

River Flows Figure 2. Flows Released at Intake + Augmentation vs. Flows at Pumpback Station

For the entire river, the overall gain or loss is calculated by subtracting Pumpback Station outflow
from inflows from the Intake and augmentation spillgates. Inflows from the Intake were

40,520 acre-feet, inflows from augmentation spillgates were 3,950 acre-feet, and outflows from the
Pumpback Station were 35,750 acre-feet. This yields a loss of 8,720 acre-feet for the year, a daily
average of approximately 12 cfs between the Intake and the Pumpback Station. Water loss during
the 2008-09 water year (October 2008 to September 2009) represents about 20% of the total
released flow from the Intake into the river channel.
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In the beginning stages of the LORP implementation (December 2006 through September 2007)
the water losses were higher, averaging 18 cfs compared to 12 cfs, and water losses as a
percentage of total released water dropped from 26% to 20%. The larger losses in the earlier
period of the LORP likely resulted from water hydraulically lost by seepage into the shallow aquifer
adjacent to the channel during the first year and a half of operations while in the most recent year
it's likely the shallow aquifer adjacent to the LORP area is closer to an equilibrium level with the
river.

River Flows Table 1. Average Monthly River Flow Losses or Gains from Intake to Pumpback
Station During 2008 and 2009

Month Flow (cfs) Acre-Feet-Per-Day
o oCT -13 -25
S NOV -7 -14
o DEC +1 +2
JAN +3 +6
FEB +8 +17
MAR +2 +4
. APR -4 -8
S MAY 24+ -48
o JUN 5% 50
JUL -40 -78
AUG 27 54
SEP -17 -34
AVG MONTH -12 cfs -24 AcFt

* Data influenced by the spring flushing flow release

3.3.1. Flow Loss or Gain by River Reach during the Winter Period

From December 2008 to March 2009, an average flow of 46 cfs was released into the Lower
Owens River from the Intake. An additional 4 cfs was provided from augmentation ditches, for a
total accumulated release of 50 cfs. The average flow that reached the Pumpback Station was
53 cfs, an increase of 3 cfs during this period. During the winter, ET is low and any “make water”
coming into the river is additive. Part of the “make water” was probably stored during earlier
periods in subsurface aquifers and also a result of higher winter period precipitation.

The river reach from the Intake to the Mazourka Canyon Road gaging station was a losing flow
reach (-6 cfs) (even under winter conditions), while the reach from Mazourka Canyon Road to the
Reinhackle gaging station gained 6 cfs and Reinhackle to the Pumpback Station gained 3 cfs (River
Flows Table 2). A water “gaining” reach, during harsh winter conditions, can benefit an ecosystem
in many ways. Incoming water, especially if it is subsurface, tends to increase winter river water
temperatures, reduces icing effects, increases dissolved oxygen when water surface ice is melted
by increasing the re-aeration rate, and adds nutrients.
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River Flows Table 2. Winter Flow Losses or Gains, December 2008 to March 2009

Recording Station | Average Flow (cfs) Gain or Loss (cfs) | Accumulative (cfs)
Intake* 46 N/A N/A

Mazourka 44 -6 -6

Reinhackle 50 +6 +0

Pumpback 53 +3 +3

Note: All numbers are rounded to nearest whole value
* 2 cfs added at the Blackrock Return Ditch

1 cfs added at the Goose Return Ditch

1 cfs added at the Bill Lake Return Ditch

3.3.2. Flow Losses or Gains by River Reach During the Summer Period

During the summer period of June 2009 to September 2009, all river reaches lost water (River
Flows Table 3). The effects of ET are evident by the high total flow loss (-27 cfs) from the Intake to
the Pumpback Station. Summer flow losses were 30 cfs higher than winter flow losses. The
largest flow losses occurred at the Reinhackle to the Pumpback Station reach (-11 cfs).

River Flows Table 3. Summer Flow Losses and Gains, June 2009 to September 2009

Recording Average Flow Gain or Loss Accumulative

Station (cfs) (cfs) (cfs)
Intake* 69 N/A N/A
Mazourka** 66 -8 -8
Reinhackle*** 60 -7 -15
Pumpback 49 -11 -27

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

River Flows Table 4. Lower Owens River Project River Flows from October 1, 2008 - September 30, 2009.
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LOnO |53 /3 |¢=2|a5e|82|ced|22|82|32|5:|c2|c€|g2|°Fc|s28|ag|Eg| 28| 58|6¢%
Date B |8z | me |88 |88 | fe B2 | S8 S58 |2 |82 88| <8 |32 |85 | %3 |3a| 88|28 =¢
10/1/2008 65 64 5.0 66 0.4 64 1.4 60 0.0 64 0.5 58 0.0 50 51 51 45 6.0 0.0 | 593
10/2/2008 66 64 4.0 64 0.4 63 1.3 60 0.0 64 0.0 58 0.0 51 52 51 45 6.0 0.0 | 59.3
10/3/2008 66 64 3.0 62 0.4 62 1.2 59 0.0 65 0.0 58 0.0 50 53 52 46 6.0 0.0 | 59.1
10/4/2008 66 61 2.0 60 0.4 60 1.2 58 0.0 64 0.0 59 0.0 49 51 52 45 6.0 1.0 | 58.0
10/5/2008 65 63 2.0 59 0.4 60 1.1 58 0.0 64 0.0 59 0.0 48 51 55 48 6.0 1.0 | 58.2
10/6/2008 64 63 3.0 60 0.4 60 1.2 57 0.0 63 0.0 58 0.0 48 51 54 48 6.0 0.0 | 57.8
10/7/2008 62 59 3.0 59 0.4 60 1.1 57 0.0 63 0.0 58 0.0 48 50 54 48 6.0 0.0 | 57.0
10/8/2008 61 57 3.0 53 0.4 59 1.1 56 0.0 61 0.0 58 0.0 49 50 53 47 6.0 0.0 | 55.7
10/9/2008 58 55 3.0 52 0.4 56 1.1 55 0.0 61 0.0 57 0.0 49 51 54 48 6.0 0.0 | 54.8
10/10/2008 57 50 3.0 48 0.4 55 1.0 52 0.0 59 0.0 57 0.0 48 49 54 48 6.0 0.0 | 52.9
10/11/2008 57 50 3.0 45 0.4 50 0.9 51 0.0 58 0.0 59 0.0 46 49 53 47 6.0 0.0 | 51.8
10/12/2008 57 50 3.0 45 0.4 49 0.9 49 0.0 57 0.0 58 0.0 45 48 52 46 6.0 0.0 | 51.0
10/13/2008 57 49 3.0 44 0.4 49 0.9 48 0.0 55 0.0 58 0.0 45 47 50 44 6.0 0.0 | 50.2
10/14/2008 57 47 3.0 44 0.4 49 1.1 48 0.0 55 0.0 56 0.0 45 47 49 43 6.0 0.0 | 49.7
10/15/2008 56 46 3.0 44 0.4 49 1.0 48 0.0 53 0.0 55 0.0 45 49 49 43 6.0 0.0 | 494
10/16/2008 57 49 2.0 49 0.4 48 1.0 47 0.0 56 0.0 53 0.0 45 48 49 43 6.0 0.0 | 50.1
10/17/2008 57 48 2.0 48 0.4 49 0.9 47 0.0 56 0.0 53 0.0 44 48 50 44 6.0 0.0 | 50.0
10/18/2008 56 46 2.0 48 0.4 48 0.9 47 0.0 55 0.0 53 0.0 44 48 51 45 6.0 0.0 | 49.6
10/19/2008 56 48 3.0 48 0.4 48 0.8 47 0.0 55 0.0 53 0.0 43 47 49 43 6.0 0.0 | 494
10/20/2008 57 47 2.0 48 0.4 48 0.7 46 0.0 55 0.0 53 0.0 43 47 48 42 6.0 0.0 | 49.2
10/21/2008 57 47 2.0 49 0.4 48 0.5 47 0.0 53 0.0 52 0.0 43 45 48 42 6.0 0.0 | 48.9
10/22/2008 57 47 2.0 47 0.4 48 0.3 46 0.0 51 0.0 53 0.0 42 46 47 41 6.0 0.0 | 484
10/23/2008 57 47 2.0 48 0.4 48 0.4 47 0.0 52 0.0 52 0.0 41 44 42 37 5.0 0.0 | 47.8
10/24/2008 57 52 2.0 49 0.4 48 0.4 47 0.0 52 0.0 48 0.0 41 45 48 41 4.0 3.0 | 48.7
10/25/2008 57 51 2.0 49 0.4 49 0.3 48 0.0 52 0.0 48 0.0 41 44 50 46 4.0 0.0 | 48.9
10/26/2008 56 52 2.0 50 0.4 49 0.3 48 0.0 53 0.0 48 0.0 41 44 48 44 4.0 0.0 | 48.9
10/27/2008 56 49 1.0 48 0.5 49 0.3 48 0.0 53 0.0 49 0.0 41 44 45 41 4.0 0.0 | 48.2
10/28/2008 57 47 1.0 50 0.5 48 0.4 48 0.0 53 0.0 49 0.0 41 44 48 44 4.0 0.0 | 485
10/29/2008 57 47 1.0 46 0.5 48 0.7 48 0.0 55 0.0 49 0.0 41 45 47 43 4.0 0.0 | 483
10/30/2008 57 47 1.0 47 0.5 48 0.7 48 0.0 53 0.0 49 0.0 42 45 46 42 4.0 0.0 | 48.2
10/31/2008 57 47 1.0 49 0.6 47 0.9 47 0.0 52 0.0 48 0.0 42 46 47 43 4.0 0.0 | 48.2

Notes: Dark Grey cells indicate that measurements were estimated by LADWP staff due to technical problems.

These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations..
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Pate | S| 2w |mo | 68|88 | e |a& |SS|SE|SE |68 |88 (<8 |%2 |55 |26|a8a|86|28|c2
11/1/2008 57 53 2.0 50 0.5 48 0.7 47 0.0 52 0.0 49 0.0 42 46 47 43 4.0 0.0 | 49.1
11/2/2008 57 53 2.0 50 0.5 50 0.8 48 0.0 51 0.0 50 0.0 42 46 48 44 4.0 0.0 | 495
11/3/2008 57 52 2.0 51 0.5 50 0.8 49 0.0 52 0.0 49 0.0 43 45 48 44 4.0 0.0 | 49.6
11/4/2008 57 51 2.0 50 0.5 50 0.8 50 0.0 52 0.0 49 0.0 43 47 45 41 4.0 0.0 | 494
11/5/2008 57 49 2.0 46 0.5 51 0.7 49 0.0 55 0.0 49 0.0 42 45 46 42 4.0 0.0 | 48.9
11/6/2008 48 49 2.0 49 0.5 51 0.8 49 0.0 57 0.0 50 0.0 41 45 51 47 4.0 0.0 | 49.0
11/7/2008 41 41 2.0 50 0.5 51 1.0 49 0.0 57 0.0 50 0.0 44 46 49 45 4.0 0.0 | 47.8
11/8/2008 41 37 2.0 43 0.5 46 1.0 48 0.0 57 0.0 50 0.0 45 46 47 43 4.0 0.0 | 46.0
11/9/2008 41 36 2.0 40 0.5 43 0.9 44 0.0 56 0.0 52 0.0 47 47 48 44 4.0 0.0 | 454
11/10/2008 41 35 2.0 39 0.6 41 0.7 41 0.0 56 0.0 51 0.0 47 47 47 43 4.0 0.0 44.5
11/11/2008 41 36 2.0 39 0.6 40 0.6 40 0.0 52 0.0 50 0.0 47 48 50 46 4.0 0.0 44.3
11/12/2008 41 35 2.0 37 0.6 40 0.6 39 0.0 47 0.0 49 0.0 47 48 50 46 4.0 0.0 43.3
11/13/2008 49 36 2.0 38 0.6 40 0.6 39 0.0 45 0.0 47 0.0 48 49 50 46 4.0 0.0 44.1
11/14/2008 57 48 2.0 41 0.6 41 0.7 38 0.0 42 0.0 45 0.0 47 49 50 46 4.0 0.0 45.8
11/15/2008 57 50 2.0 51 0.6 47 0.9 39 0.0 42 0.0 43 0.0 46 48 49 45 4.0 0.0 47.2
11/16/2008 57 48 3.0 53 0.6 50 0.9 44 0.0 42 0.0 42 0.0 44 48 51 47 4.0 0.0 47.9
11/17/2008 57 47 3.0 52 0.6 50 0.9 47 0.0 43 0.0 39 0.0 42 47 51 47 4.0 0.0 47.5
11/18/2008 56 45 3.0 51 0.6 50 1.0 47 0.0 47 0.0 38 0.0 40 45 38 33 4.0 1.0 45.7
11/19/2008 56 48 2.0 53 0.6 50 1.0 47 0.0 51 0.0 38 0.0 39 43 49 45 4.0 0.0 47.4
11/20/2008 57 48 2.0 53 0.6 51 1.0 47 0.0 53 0.0 42 0.0 39 42 43 39 4.0 0.0 47.5
11/21/2008 57 48 2.0 53 0.6 51 1.1 47 0.0 53 0.0 44 0.0 39 42 42 38 4.0 0.0 47.6
11/22/2008 56 49 2.0 53 0.6 52 1.1 48 0.0 53 0.0 44 0.0 41 42 42 38 4.0 0.0 48.0
11/23/2008 | 57 49 3.0 53 0.6 52 1.1 48 0.0 53 0.1 45 0.0 43 43 43 39 4.0 0.0 | 48.6
11/24/2008 | 57 49 2.0 53 0.6 52 1.1 48 0.0 53 0.1 43 0.0 46 45 45 41 4.0 0.0 | 49.1
11/25/2008 52 49 2.0 57 0.5 52 1.1 49 0.0 55 0.1 43 0.0 47 47 49 45 4.0 0.0 50.0
11/26/2008 | 49 44 2.0 58 0.5 55 1.1 50 0.0 55 0.1 47 0.0 49 49 48 45 3.0 0.0 | 504
11/27/2008 | 49 42 2.0 51 0.5 51 1.2 50 0.0 56 0.1 48 0.0 53 53 53 45 3.0 5.0 | 50.6
11/28/2008 | 49 43 3.0 49 0.5 48 1.2 47 0.0 56 0.1 49 0.0 59 55 56 45 3.0 80 | 51.1
11/29/2008 | 48 40 3.0 49 0.5 48 1.2 45 0.0 55 0.1 49 0.0 57 59 59 45 3.0 11.0 | 50.9
11/30/2008 | 49 42 3.0 48 0.6 47 1.3 45 0.0 53 0.3 49 0.0 53 58 60 45 3.0 12.0 | 504

Notes: Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.

These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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12/1/2008 49 42 3.0 49 0.5 47 1.4 44 0.0 51 0.1 47 0.0 52 56 59 46 3.0 10.0 | 49.6
12/2/2008 49 42 3.0 49 0.5 48 1.4 45 0.0 50 0.1 47 0.0 53 52 58 47 3.0 8.0 | 493
12/3/2008 49 47 3.0 49 0.5 48 1.3 45 0.0 50 0.1 44 0.0 53 55 58 47 3.0 8.0 | 49.8
12/4/2008 49 45 3.0 48 0.5 48 1.2 45 0.0 46 0.1 43 0.0 52 53 58 47 3.0 8.0 | 48.7
12/5/2008 49 41 2.0 45 0.5 46 1.2 45 0.0 47 0.1 44 0.0 50 53 57 47 3.0 7.0 47.7
12/6/2008 49 41 2.0 44 0.5 46 1.2 44 0.0 47 0.1 44 0.0 49 51 55 47 3.0 5.0 47.0
12/7/2008 49 42 2.0 44 0.5 47 1.2 44 0.0 47 0.1 43 0.0 48 49 54 47 3.0 4.0 46.7
12/8/2008 49 44 2.0 44 0.8 47 1.2 44 0.0 46 0.1 44 0.0 48 50 51 47 2.0 2.0 46.7
12/9/2008 44 45 3.0 44 1.0 45 1.0 44 0.0 46 0.1 44 0.0 48 49 52 46 3.0 3.0 46.1
12/10/2008 | 41 40 3.0 43 1.0 45 0.9 43 0.0 42 0.0 48 0.0 48 49 52 46 3.0 3.0 | 45.1
12/11/2008 41 38 3.0 39 1.0 43 0.9 43 0.0 42 0.0 47 0.0 47 50 52 46 3.0 3.0 44.2
12/12/2008 41 39 3.0 38 1.0 41 1.0 41 0.0 43 0.0 48 0.0 47 49 52 46 3.0 3.0 43.9
12/13/2008 41 38 3.0 38 1.0 41 1.0 40 0.0 44 0.0 47 0.0 48 49 52 48 3.0 1.0 43.8
12/14/2008 41 37 2.0 37 1.0 40 1.0 39 0.0 43 0.0 47 0.0 47 48 51 47 3.0 1.0 43.0
12/15/2008 45 38 2.0 38 1.0 38 1.1 38 0.0 41 0.0 46 0.0 47 50 52 47 3.0 2.0 43.3
12/16/2008 49 43 2.0 40 1.0 40 1.1 38 0.0 41 0.0 46 0.0 48 51 52 47 3.0 2.0 44.8
12/17/2008 49 45 2.0 42 1.0 43 1.2 38 0.0 40 0.0 45 0.0 49 49 52 47 3.0 2.0 45.2
12/18/2008 49 45 2.0 43 1.0 45 1.1 40 0.0 39 0.0 44 0.0 48 50 53 47 3.0 3.0 45.6
12/19/2008 49 44 2.0 43 1.0 45 1.1 42 0.0 39 0.0 44 0.0 46 50 53 47 3.0 3.0 45.5
12/20/2008 49 44 2.0 43 1.0 45 1.1 42 0.0 41 0.0 45 0.0 45 49 53 47 3.0 3.0 45.6
12/21/2008 48 44 2.0 43 1.0 46 1.1 43 0.0 42 0.0 45 0.0 44 47 51 47 3.0 1.0 45.3
12/22/2008 49 45 2.0 46 1.0 46 1.1 44 0.0 43 0.0 46 0.0 44 46 50 47 3.0 0.0 45.9
12/23/2008 | 49 45 2.0 42 1.0 46 1.2 44 0.0 49 0.0 46 0.0 42 47 50 47 3.0 0.0 | 46.0
12/24/2008 | 49 45 2.0 44 1.0 45 1.2 44 0.0 49 0.0 46 0.0 43 46 50 47 3.0 0.0 | 46.1
12/25/2008 | 50 46 2.0 45 1.0 46 1.2 44 0.0 49 0.0 47 0.0 43 46 50 47 3.0 0.0 | 46.6
12/26/2008 | 49 45 2.0 45 1.0 47 1.2 44 0.0 50 0.0 48 0.0 44 48 49 46 3.0 0.0 | 46.9
12/27/2008 | 49 43 2.0 44 1.0 46 1.1 44 0.0 50 0.0 48 0.0 45 48 50 47 3.0 0.0 | 46.7
12/28/2008 | 49 43 2.0 43 1.0 45 1.0 43 0.0 49 0.0 48 0.0 45 49 50 47 3.0 0.0 | 464
12/29/2008 | 48 45 2.0 44 1.0 45 0.9 43 0.0 49 0.0 45 0.0 45 49 50 47 3.0 0.0 | 46.3
12/30/2008 | 49 43 2.0 44 1.0 43 0.9 43 0.0 49 0.0 46 0.0 45 49 51 47 3.0 1.0 | 46.2
12/31/2008 | 48 43 2.0 44 1.0 43 0.9 43 0.0 49 0.1 47 0.0 46 49 53 47 3.0 3.0 | 465

Notes: Yellow cells indicate that measurements were estimated by LADWP staff due to technical problems.

These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in
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1/1/2009 49 44 2.0 44 1.0 43 0.9 43 0.0 49 0.0 47 0.1 46 50 53 47 3.0 3.0 | 46.8
1/2/2009 49 44 2.0 44 1.0 43 0.9 43 0.0 49 0.0 47 0.2 47 49 53 47 3.0 3.0 | 46.8
1/3/2009 49 44 2.0 43 1.0 43 0.9 43 0.0 49 0.0 48 0.3 47 51 53 47 3.0 3.0 | 47.0
1/4/2009 48 43 2.0 43 1.0 43 0.9 43 0.0 49 0.0 47 0.4 46 49 54 47 3.0 4.0 | 465
1/5/2009 48 43 3.0 43 1.0 43 0.8 43 0.0 49 0.0 46 0.5 46 49 54 47 3.0 4.0 | 464
1/6/2009 49 43 3.0 42 1.0 42 0.9 43 0.0 49 0.0 46 0.5 45 48 53 47 3.0 3.0 | 46.0
1/7/2009 49 44 2.0 41 1.0 43 0.9 43 0.0 48 0.0 46 0.0 45 48 53 47 3.0 3.0 | 46.0
1/8/2009 50 44 2.0 41 1.0 43 0.9 42 0.0 49 0.0 53 0.0 45 48 53 47 3.0 3.0 | 46.8
1/9/2009 50 50 2.0 42 1.0 43 0.9 43 0.0 49 0.0 53 0.0 45 49 52 44 3.0 5.0 | 47.6
1/10/2009 | 50 52 2.0 47 1.0 47 1.0 43 0.0 49 0.0 53 0.0 45 49 53 46 3.0 4.0 | 488
1/11/2009 49 52 3.0 47 1.0 48 1.0 46 0.0 49 0.0 52 0.0 45 50 53 47 3.0 3.0 49.1
1/12/2009 49 50 3.0 46 1.0 49 0.9 48 0.0 48 0.0 53 0.0 44 48 52 47 3.0 2.0 48.7
1/13/2009 49 50 3.0 46 1.0 49 1.0 49 0.0 49 0.0 53 0.0 44 48 52 47 3.0 2.0 48.9
1/14/2009 48 50 3.0 46 1.0 49 1.0 49 0.0 56 0.0 53 0.0 45 48 51 41 3.0 7.0 49.5
1/15/2009 43 47 3.0 45 1.0 49 1.0 49 0.0 56 0.0 57 0.0 45 50 52 47 3.0 2.0 49.3
1/16/2009 43 43 3.0 43 1.0 46 0.9 50 0.0 56 0.0 57 0.0 45 49 50 46 3.0 1.0 48.2
1/17/2009 43 44 3.0 46 1.0 44 0.9 47 0.0 56 0.0 58 0.0 46 49 50 46 3.0 1.0 48.3
1/18/2009 43 44 3.0 46 1.0 44 0.9 45 0.0 56 0.0 57 0.0 46 49 50 46 3.0 1.0 48.0
1/19/2009 43 45 3.0 47 1.0 45 0.9 45 0.0 55 0.0 57 0.0 48 50 51 47 3.0 1.0 48.6
1/20/2009 43 45 3.0 47 1.0 45 1.0 46 0.0 53 0.0 57 0.0 49 51 54 47 3.0 4.0 49.0
1/21/2009 43 46 3.0 48 1.1 46 1.1 46 0.0 53 0.0 56 0.0 49 53 56 47 3.0 6.0 49.6
1/22/2009 42 45 3.0 48 1.1 46 1.1 46 0.0 53 0.0 55 0.0 50 53 57 47 3.0 7.0 49.5
1/23/2009 | 42 45 3.0 47 1.1 44 1.0 47 0.0 55 0.0 56 0.0 50 53 57 46 3.0 8.0 | 49.6
1/24/2009 | 43 45 3.0 46 1.1 44 1.0 46 0.0 53 0.0 55 0.0 49 53 57 47 3.0 7.0 | 49.1
1/25/2009 | 45 46 3.0 46 1.1 45 1.0 46 0.0 55 0.2 56 0.0 48 53 57 46 3.0 8.0 | 49.7
1/26/2009 | 43 46 2.0 46 1.1 45 1.0 46 0.0 55 0.0 56 0.0 48 53 56 47 3.0 6.0 | 494
1/27/2009 | 42 44 2.0 45 1.1 44 0.8 46 0.0 49 0.0 56 0.0 47 51 55 46 3.0 6.0 | 479
1/28/2009 | 43 44 2.0 44 1.1 44 0.8 45 0.0 48 0.0 56 0.0 47 51 53 47 3.0 3.0 | 475
1/29/2009 43 44 2.0 44 1.1 44 0.8 45 0.0 51 0.0 56 0.0 47 50 51 47 2.0 2.0 47.5
1/30/2009 43 45 2.0 44 1.1 44 0.8 45 0.0 51 0.0 56 0.0 47 49 54 47 3.0 4.0 47.8
1/31/2009 | 43 45 3.0 44 0.8 44 1.0 45 0.0 50 0.0 56 0.0 47 51 53 47 3.0 3.0 | 478
Notes: Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.

These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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Q = 8

THE: £l 2 |o |2 2|5 g2 i E = 2 -
2£2 12 | 5338 |3 [EE|e |g€)5 |s2|2 %G il 58 gL
ocg® o 2 S | « o= s> = 5 S = e S©T O - s 5| Ec - ) € c c EQ ] S o
LO®h 20| 3xx| xc| 8 os 95|25 28| %8s | N8| P25 || 85| g | 80| 58| 22| 3 Tos| 8
5% 88| 8c|BL| 2| 0| 22| NE|22|5=2|82|c=|82 o | 3T | 2R | ETR ?% T=2|00
Pate | 8% | %w |m6 | 68|68 | v |a& |SS|S&E|SE| 08|28 | <& |52 | V6|26 |85 506 |28|=2%
2/1/2009 43 43 3.0 43 1.1 44 0.9 46 0.0 50 0.0 56 0.0 47 50 54 47 3.0 4.0 | 47.6
2/2/2009 43 44 3.0 42 1.1 43 0.9 45 0.0 50 0.0 56 0.0 47 51 55 47 3.0 5.0 | 47.6
2/3/2009 42 45 3.0 43 1.0 44 0.9 45 0.0 50 0.0 56 0.0 47 51 54 47 3.0 4.0 | 47.7
2/4/2009 43 45 3.0 43 1.0 44 1.0 45 0.0 52 0.0 55 0.0 47 51 54 47 3.0 4.0 | 479
2/5/2009 44 42 3.0 44 1.0 43 1.0 45 0.0 51 0.0 51 0.0 47 51 54 48 3.0 3.0 | 47.2
2/6/2009 45 42 2.0 45 1.0 44 1.0 46 0.0 51 0.0 53 0.0 47 51 55 40 3.0 12.0 | 479
2/7/2009 45 42 2.0 46 1.0 45 1.0 47 0.0 52 0.0 56 0.0 48 51 58 37 3.0 18.0 | 49.0
2/8/2009 44 43 3.0 47 1.0 46 1.1 48 0.0 55 0.0 56 0.0 52 57 61 46 3.0 12.0 | 50.9
2/9/2009 42 40 3.0 46 1.0 46 1.1 49 0.0 55 0.0 56 0.0 60 53 62 46 3.0 13.0 | 50.9
2/10/2009 | 42 38 3.0 43 1.0 44 1.0 48 0.0 55 0.0 56 0.0 59 60 65 46 3.0 16.0 | 51.0
2/11/2009 | 43 38 3.0 43 1.0 42 1.1 46 0.0 56 0.0 56 0.0 53 63 65 47 3.0 15.0 | 50.5
2/12/2009 | 43 38 3.0 44 1.0 42 1.1 45 0.0 56 0.0 57 0.0 49 60 60 47 3.0 10.0 | 494
2/13/2009 | 45 41 2.0 45 1.0 42 1.0 45 0.0 53 0.0 56 0.0 52 56 58 47 3.0 8.0 | 493
2/14/2009 | 43 40 2.0 46 1.0 41 1.1 44 0.0 52 0.0 56 0.0 52 55 56 45 3.0 8.0 | 485
2/15/2009 | 42 39 2.0 45 1.0 41 1.0 45 0.0 51 0.1 53 0.0 52 53 54 45 3.0 6.0 | 475
2/16/2009 | 43 39 2.0 45 1.0 40 0.9 44 0.0 51 0.1 53 0.0 52 53 56 47 3.0 6.0 | 47.6
2/17/2009 | 42 40 2.0 45 1.0 40 0.8 44 0.0 51 0.1 53 0.0 53 57 55 46 3.0 6.0 | 48.0
2/18/2009 | 42 39 2.0 45 1.1 41 1.1 44 0.0 51 0.1 53 0.0 55 55 55 46 3.0 6.0 | 48.0
2/19/2009 | 42 40 2.0 45 1.1 41 1.1 43 0.0 50 0.1 53 0.0 52 55 56 46 3.0 7.0 | 477
2/20/2009 | 43 41 2.0 46 1.1 41 1.1 43 0.0 50 0.1 53 0.0 51 56 56 46 3.0 7.0 | 48.0
2/21/2009 | 43 40 2.0 46 1.1 41 1.1 44 0.0 50 0.1 52 0.0 50 53 55 46 3.0 6.0 | 474
2/22/2009 | 43 41 2.0 46 11 41 1.1 44 0.0 50 0.1 53 0.0 50 51 54 46 3.0 5.0 | 473
2/23/2009 | 43 41 2.0 47 1.1 41 1.1 44 0.0 50 0.0 52 0.0 49 53 53 46 3.0 4.0 | 473
2/24/2009 | 43 42 2.0 46 1.1 41 1.1 45 0.0 50 0.0 52 0.0 49 53 53 47 3.0 3.0 | 474
2/25/2009 | 44 41 2.0 46 1.1 42 1.2 45 0.0 51 0.0 55 0.0 49 52 53 47 3.0 3.0 | 478
2/26/2009 | 43 41 2.0 44 1.1 46 1.2 45 0.0 51 0.0 55 0.0 49 52 53 47 3.0 3.0 | 479
2/27/2009 | 43 39 2.0 41 1.1 46 1.1 44 0.0 51 0.0 56 0.0 48 52 52 47 3.0 20 | 47.2
2/28/2009 | 45 39 2.0 40 1.0 44 1.2 44 0.0 51 0.0 56 0.0 48 51 52 47 3.0 20 | 47.0

Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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Q = 8

5 £l 3 ) £~ ? |5 7| 2 i El c < 3
ES |2 | sls3l8 |® |%Ele |g2]8 |s2|2 (2.9 2 £ e
ocg® o 2 S | « o s> = 5 S = e S©T L - s 5| Ec - ) € c c EQ ] S o
TOh 20| 3xx| xc| 8 os 95|25 28| %8s | N8| P25 || 85| g | 80| 58| 22| 3 To| c8
5% 88| 8c|BL| 2| 0| 22| NE|22|5=2|82|c=|82 o | 3T | 2R | ETR ?% T=2|00
Pate | 82| 2w | w6 | 88|88 |fw|ae |SS| S8 (S8 08|85 <& |%52 |96 |25 a6 |S868[28|c3
3/1/2009 46 42 2.0 42 1.1 44 1.1 43 0.0 51 0.0 55 0.0 48 52 52 47 3.0 20 | 475
3/2/2009 46 43 2.0 44 1.1 45 1.1 43 0.0 50 0.0 53 0.0 48 51 51 46 3.0 20 | 474
3/3/2009 45 43 2.0 46 1.0 46 1.0 45 0.0 49 0.0 51 0.0 48 52 51 46 3.0 20 | 476
3/4/2009 43 41 2.0 46 1.0 47 1.0 45 0.0 49 0.0 53 0.0 48 51 51 47 3.0 1.0 47.4
3/5/2009 43 39 2.0 43 1.0 46 1.1 45 0.0 50 0.0 48 0.0 47 51 51 46 3.0 2.0 | 46.3
3/6/2009 45 39 2.0 41 1.0 45 1.1 44 0.0 51 0.0 47 0.0 47 51 50 46 3.0 1.0 | 46.0
3/7/2009 43 41 2.0 42 1.0 44 1.0 43 0.0 51 0.1 48 0.0 46 50 50 47 3.0 0.0 | 45.8
3/8/2009 49 46 2.0 46 1.0 45 0.9 43 0.0 51 0.1 47 0.0 46 49 50 47 3.0 0.0 | 47.2
3/9/2009 53 50 2.0 50 1.0 48 0.9 44 0.0 49 0.0 47 0.0 47 50 49 46 3.0 0.0 | 48.7
3/10/2009 | 44 47 2.0 50 1.0 50 0.9 47 0.0 49 0.0 46 0.0 47 48 49 46 3.0 0.0 | 477
3/11/2009 43 46 2.0 49 1.0 50 1.0 49 0.0 48 0.0 46 0.0 45 50 50 47 3.0 0.0 47.6
3/12/2009 43 46 2.0 47 1.0 50 1.0 46 0.0 52 0.0 45 0.0 45 50 49 46 3.0 0.0 47.3
3/13/2009 44 46 2.0 47 1.0 49 0.9 45 0.0 55 0.0 46 0.0 44 49 47 44 3.0 0.0 47.2
3/14/2009 43 46 2.0 49 1.0 49 1.0 45 0.0 56 0.0 48 0.0 44 49 46 37 3.0 6.0 47.5
3/15/2009 44 45 2.0 48 1.0 48 1.0 45 0.0 56 0.0 49 0.0 44 49 50 45 3.0 2.0 47.8
3/16/2009 44 45 3.0 47 1.0 47 0.9 45 0.0 56 0.0 49 0.0 45 49 48 42 3.0 3.0 47.5
3/17/2009 44 45 3.0 47 1.0 48 0.8 44 0.0 57 0.0 49 0.0 47 49 47 42 3.0 2.0 47.7
3/18/2009 44 43 3.0 47 1.0 47 0.6 43 0.0 56 0.0 48 0.0 48 51 51 41 3.0 7.0 47.8
3/19/2009 43 41 2.0 45 1.0 45 0.7 43 0.0 56 0.0 48 0.0 48 52 52 46 3.0 3.0 47.3
3/20/2009 41 42 2.0 43 1.0 43 0.8 42 0.0 55 0.0 48 0.0 48 53 52 44 3.0 5.0 46.7
3/21/2009 42 42 2.0 45 1.0 44 0.9 41 0.0 55 0.0 48 0.0 49 52 53 43 3.0 7.0 47.1
3/22/2009 44 43 2.0 45 1.0 44 0.9 41 0.0 53 0.0 46 0.0 48 53 49 30 3.0 16.0 | 46.6
3/23/2009 | 45 44 1.0 44 1.0 45 1.0 41 0.0 52 0.0 46 0.0 48 52 52 36 3.0 13.0 | 46.9
3/24/2009 | 46 45 1.0 46 1.0 45 1.1 41 0.0 51 0.0 46 0.0 47 52 52 46 3.0 3.0 | 471
3/25/2009 | 43 45 1.0 47 1.0 45 1.1 42 0.0 51 0.0 46 0.0 46 51 50 40 3.0 7.0 | 46.6
3/26/2009 | 43 41 1.0 44 1.0 46 1.1 43 0.0 52 0.0 44 0.0 46 52 49 45 3.0 1.0 | 46.0
3/27/2009 | 43 41 1.0 42 1.0 44 1.2 42 0.0 52 0.0 44 0.0 45 50 50 43 3.0 4.0 | 453
3/28/2009 | 44 42 1.0 44 1.0 42 1.2 41 0.0 53 0.0 45 0.0 44 49 49 45 3.0 1.0 | 453
3/29/2009 44 42 1.0 43 1.0 44 1.2 40 0.0 53 0.0 47 0.0 44 49 47 41 3.0 3.0 45.3
3/30/2009 | 43 41 1.0 41 1.0 43 1.1 40 0.0 52 0.0 49 0.0 43 47 49 46 3.0 0.0 | 44.8
3/31/2009 | 43 43 1.0 43 0.9 42 1.1 40 0.0 51 0.3 48 0.0 43 47 48 45 3.0 0.0 | 44.8

Notes: Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.

These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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Q = 8

5 £l 3 ) £~ ? |5 7| 2 i El c < 3
ES |2 | sls3l8 |® |%Ele |g2]8 |s2|2 (2.9 2 £ e
ocg® o 2 S | « o s> = 5 S = e S©T L - s 5| Ec - ) € c c EQ ] S o
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Pate | 82| 2w | w6 | 88|88 |fw|ae |SS| S8 (S8 08|85 <& |%52 |96 |25 a6 |S868[28|c3
4/1/2009 45 43 2.0 42 1.1 45 0.9 40 0.0 51 0.0 46 0.0 43 48 45 42 3.0 0.0 | 448
4/2/2009 44 42 2.0 43 1.1 43 1.0 40 0.0 50 0.0 46 0.0 44 48 44 41 3.0 0.0 | 444
4/3/2009 44 42 2.0 41 1.1 45 1.0 41 0.0 51 0.0 46 0.0 43 49 47 44 3.0 0.0 44.9
4/4/2009 42 42 2.0 42 1.1 43 1.1 40 0.0 51 0.0 46 0.0 42 48 48 45 3.0 0.0 | 444
4/5/2009 44 41 2.0 41 1.1 43 1.1 40 0.0 51 0.0 47 0.0 41 47 46 43 3.0 0.0 44.1
4/6/2009 43 41 2.0 42 1.1 42 1.2 40 0.0 52 0.0 47 0.0 41 46 44 41 3.0 0.0 43.8
4/7/2009 43 40 1.0 39 1.0 40 1.2 40 0.0 51 0.0 45 0.0 41 46 43 40 3.0 0.0 | 42.8
4/8/2009 45 41 1.0 41 1.0 40 1.2 38 0.0 51 0.0 47 0.0 41 45 42 39 3.0 0.0 43.1
4/9/2009 45 42 2.0 42 1.0 40 1.2 41 0.0 51 0.0 47 0.0 44 47 45 42 3.0 0.0 44.4
4/10/2009 49 44 1.0 42 1.0 42 1.1 42 0.0 50 0.0 46 0.0 44 47 44 41 3.0 0.0 45.0
4/11/2009 49 55 1.0 46 1.1 44 1.0 43 0.0 50 0.0 45 0.0 44 48 43 40 3.0 0.0 46.7
4/12/2009 50 62 2.0 57 1.1 47 0.9 45 0.0 50 0.0 45 0.0 45 47 45 42 3.0 0.0 49.3
4/13/2009 50 62 2.0 62 1.1 51 0.9 49 0.0 51 0.0 44 0.0 45 47 44 41 3.0 0.0 50.5
4/14/2009 49 60 2.0 62 1.1 55 0.9 53 0.0 53 0.0 45 0.0 44 48 44 41 3.0 0.0 51.3
4/15/2009 48 57 2.0 58 1.1 57 0.9 55 0.0 56 0.0 45 0.0 44 48 43 40 3.0 0.0 51.1
4/16/2009 44 56 1.0 56 1.1 53 0.9 53 0.0 60 0.0 46 0.0 43 46 41 38 3.0 0.0 49.8
4/17/2009 42 51 2.0 55 1.0 51 0.8 52 0.0 62 0.0 50 0.0 43 45 44 41 3.0 0.0 49.5
4/18/2009 43 50 2.0 51 1.0 48 0.9 51 0.0 63 0.0 53 0.0 44 46 42 39 3.0 0.0 49.1
4/19/2009 43 50 2.0 51 1.0 45 0.9 50 0.0 62 0.0 52 0.0 47 48 42 39 3.0 0.0 49.0
4/20/2009 44 50 2.0 52 1.1 46 0.9 50 0.0 60 0.0 52 0.0 50 48 44 41 3.0 0.0 49.6
4/21/2009 43 49 1.0 51 1.1 45 0.9 49 0.0 59 0.0 52 0.0 52 52 47 44 3.0 0.0 49.9
4/22/2009 45 49 1.0 50 1.1 45 0.9 48 0.0 58 0.0 50 0.0 53 55 47 44 3.0 0.0 50.0
4/23/2009 | 45 50 2.0 51 1.1 45 0.9 48 0.0 57 0.0 50 0.0 53 56 48 45 3.0 0.0 | 50.3
4/24/2009 | 49 50 2.0 50 1.1 47 0.8 48 0.0 56 0.0 48 0.0 52 56 50 45 5.0 0.0 | 50.6
4/25/2009 | 47 51 2.0 48 1.1 47 0.7 48 0.0 56 0.0 47 0.0 50 53 50 45 5.0 0.0 | 49.7
4/26/2009 | 48 47 3.0 49 1.1 44 0.7 48 0.0 55 0.0 47 0.0 49 52 50 45 5.0 0.0 | 48.9
4/27/2009 | 49 48 3.0 49 1.1 43 0.8 48 0.0 53 0.0 47 0.0 48 51 50 44 6.0 0.0 | 48.6
4/28/2009 | 47 49 3.0 49 1.1 43 1.0 47 0.0 53 0.0 47 0.0 48 50 50 44 6.0 0.0 | 483
4/29/2009 46 47 3.0 49 1.1 43 1.0 47 0.0 53 0.0 47 0.0 48 50 47 41 6.0 0.0 47.7
4/30/2009 48 46 3.0 47 1.0 42 1.0 47 0.0 50 0.0 47 0.0 47 51 49 43 6.0 0.0 474

Notes: Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.

These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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5/1/2009 50 48 3.0 47 1.1 43 0.9 47 0.0 49 0.0 48 0.0 47 50 48 42 6.0 0.0 | 47.7
5/2/2009 48 47 2.0 47 1.1 45 0.9 46 0.0 49 0.0 48 0.0 47 50 48 43 5.0 0.0 | 475
5/3/2009 48 46 2.0 46 1.1 44 0.9 46 0.0 48 0.0 48 0.0 47 50 46 41 5.0 0.0 | 46.9
5/4/2009 48 46 2.0 46 11 43 0.9 46 0.0 47 0.0 48 0.0 46 49 46 41 5.0 0.0 | 46.5
5/5/2009 49 46 2.0 46 11 43 0.8 45 0.0 46 0.0 47 0.0 46 49 47 41 6.0 0.0 | 464
5/6/2009 49 47 2.0 46 1.0 43 0.9 45 0.0 46 0.0 46 0.0 45 48 46 40 6.0 0.0 | 46.1
5/7/2009 48 46 2.0 46 1.0 43 0.9 45 0.0 45 0.0 47 0.0 43 42 43 37 6.0 0.0 | 448
5/8/2009 49 43 2.0 44 0.9 42 0.8 42 0.0 44 0.0 46 0.0 41 43 45 40 5.0 0.0 | 43.9
5/9/2009 50 46 2.0 43 0.8 41 0.9 41 0.0 43 0.0 46 0.0 41 42 43 37 6.0 0.0 | 43.6
5/10/2009 | 48 46 2.0 45 0.8 41 0.9 40 0.0 43 0.0 46 0.0 40 41 42 37 5.0 0.0 | 43.2
5/11/2009 | 47 43 3.0 44 0.9 42 0.9 40 0.0 41 0.0 45 0.0 40 40 42 36 6.0 0.0 | 424
5/12/2009 | 45 42 3.0 41 0.9 42 0.9 40 0.0 40 1.0 46 0.0 39 40 40 34 6.0 0.0 | 415
5/13/2009 | 47 45 3.0 41 0.9 40 1.0 39 0.0 40 5.2 47 0.0 38 39 40 34 6.0 0.0 | 416
5/14/2009 | 48 48 3.0 44 0.9 39 1.1 38 0.0 39 5.6 49 0.0 37 38 39 34 5.0 0.0 | 419
5/15/2009 | 48 49 4.0 46 0.9 41 1.1 39 0.0 38 6.1 48 0.0 38 39 39 33 6.0 0.0 | 425
5/16/2009 | 48 52 6.0 49 0.9 43 1.1 40 0.0 37 8.1 50 0.0 39 38 38 32 6.0 0.0 | 434
5/17/2009 | 48 55 6.0 52 0.9 45 1.4 42 0.0 37 8.3 51 0.0 40 38 39 33 6.0 0.0 | 447
5/18/2009 | 49 49 5.0 55 0.9 47 1.4 44 0.0 38 8.4 49 4.6 40 39 39 33 6.0 0.0 | 449
5/19/2009 | 48 49 6.0 53 0.9 46 1.4 45 0.0 39 8.6 50 10.0 40 39 40 34 6.0 0.0 | 449
5/20/2009 | 48 50 7.0 55 1.0 46 1.3 46 0.0 42 8.4 51 10.0 40 40 40 34 6.0 0.0 | 458
5/21/2009 | 48 51 8.0 57 0.9 47 1.3 46 0.0 44 8.4 50 10.0 43 39 41 35 6.0 0.0 | 46.6
5/22/2009 | 48 52 6.0 58 0.9 48 1.3 47 0.0 44 7.9 49 4.7 44 42 43 37 6.0 0.0 | 475
5/23/2009 | 46 48 6.0 58 0.9 49 1.3 47 0.0 46 6.8 50 0.0 45 43 46 40 6.0 0.0 | 47.8
5/24/2009 | 48 50 6.0 53 0.9 48 1.3 48 0.0 46 7.2 52 0.0 45 43 43 38 5.0 0.0 | 47.6
5/25/2009 59 53 5.0 52 0.9 48 1.3 47 0.0 47 8.4 53 0.0 44 44 46 41 5.0 0.0 | 493
5/26/2009 73 63 5.0 57 0.9 49 1.4 47 0.0 48 7.9 53 0.0 43 44 44 39 5.0 0.0 52.1
5/27/2009 | 105 78 5.0 66 0.9 55 1.3 49 0.0 47 7.9 55 0.0 44 41 45 39 6.0 0.0 58.5
5/28/2009 | 105 96 5.0 79 0.9 63 1.0 53 0.0 47 7.7 55 0.0 45 42 44 38 6.0 0.0 62.9
5/29/2009 83 93 5.0 93 0.9 85 1.0 61 0.0 49 7.8 53 0.0 46 43 45 39 6.0 0.0 65.1
5/30/2009 68 80 5.0 89 0.9 99 0.9 76 0.0 60 7.9 55 0.0 47 43 46 40 6.0 0.0 66.3
5/31/2009 59 66 5.0 76 11 91 0.8 83 0.0 67 8.2 58 0.0 47 44 44 38 6.0 0.0 63.5

Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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Date | 32 | 2a |wa | S8 |88 |Ffe |58 | =838 (28|88 |88 <8 |22 |85 |25 20|58 28|23
6/1/2009 53 58 5.0 71 0.9 80 1.1 79 0.0 77 8.5 65 0.0 47 41 48 42 6.0 0.0 | 61.9
6/2/2009 53 52 3.0 65 0.9 68 1.4 70 0.0 85 8.6 72 0.0 48 44 49 44 5.0 0.0 | 60.6
6/3/2009 53 49 2.0 58 0.9 59 1.3 62 0.0 84 8.6 81 0.0 50 47 47 42 5.0 0.0 | 59.0
6/4/2009 53 49 2.0 51 0.9 55 1.3 56 0.0 78 8.6 86 0.0 56 47 50 45 5.0 0.0 | 58.1
6/5/2009 52 49 2.0 50 0.9 52 1.2 52 0.0 70 8.4 86 0.0 65 51 51 45 6.0 0.0 | 57.8
6/6/2009 53 53 2.0 50 0.9 51 1.1 51 0.0 64 8.4 82 0.0 71 57 55 46 6.0 3.0 | 587
6/7/2009 52 51 2.0 52 0.9 52 1.1 50 0.0 59 8.4 73 0.0 72 65 65 46 6.0 13.0 | 59.1
6/8/2009 53 50 2.0 50 0.9 51 1.1 50 0.0 57 6.0 64 0.0 71 66 68 46 6.0 16.0 | 58.0
6/9/2009 53 51 2.0 49 0.9 50 1.0 49 0.0 55 0.0 59 0.0 66 63 69 47 6.0 16.0 | 56.4
6/10/2009 | 55 53 3.0 51 0.9 50 1.0 49 0.0 55 0.0 56 0.0 61 62 66 47 5.0 14.0 | 55.8
6/11/2009 53 55 4.0 55 0.9 52 1.0 49 0.0 56 0.0 56 0.0 56 58 63 46 6.0 11.0 | 55.3
6/12/2009 53 52 3.0 55 0.9 53 0.9 50 0.0 53 0.0 56 0.0 49 52 56 45 5.0 6.0 52.9
6/13/2009 53 52 3.0 52 0.9 52 0.9 50 0.0 53 0.0 55 0.0 45 46 53 46 6.0 1.0 51.1
6/14/2009 55 52 3.0 51 0.9 52 0.8 49 0.0 53 0.0 53 0.0 44 43 49 43 6.0 0.0 50.1
6/15/2009 53 50 4.0 51 0.9 52 0.8 49 0.0 55 0.0 53 0.0 43 42 43 37 6.0 0.0 49.1
6/16/2009 55 49 3.0 51 0.9 51 0.8 49 0.0 55 0.0 50 0.0 42 41 42 36 6.0 0.0 48.5
6/17/2009 61 51 4.0 52 0.9 52 0.8 49 0.0 56 0.0 51 0.0 41 40 41 35 6.0 0.0 49.4
6/18/2009 68 67 4.0 56 0.9 51 0.8 50 0.0 56 0.0 52 0.0 42 41 40 34 6.0 0.0 52.3
6/19/2009 66 67 3.0 69 0.8 57 0.8 50 0.0 55 0.0 52 0.0 41 41 40 34 6.0 0.0 53.8
6/20/2009 68 65 2.0 71 0.8 61 0.8 55 0.0 53 0.0 51 0.0 41 40 38 33 5.0 0.0 54.3
6/21/2009 69 67 2.0 71 0.8 62 0.8 59 0.0 53 0.0 52 0.0 39 39 39 33 6.0 0.0 55.0
6/22/2009 67 68 2.0 72 0.8 63 0.9 59 0.0 57 0.0 51 0.0 38 39 38 32 6.0 0.0 55.2
6/23/2009 | 68 65 3.0 67 1.0 62 1.0 60 0.0 61 25 53 0.0 37 39 37 31 6.0 0.0 | 54.9
6/24/2009 | 74 66 4.0 67 1.1 64 1.0 61 0.0 62 6.6 59 4.4 37 37 35 30 5.0 0.0 | 56.2
6/25/2009 | 73 72 2.0 70 0.9 69 1.0 61 0.0 62 7.0 62 10.0 36 38 34 28 6.0 0.0 | 57.7
6/26/2009 | 72 72 2.0 76 0.8 70 1.0 62 0.0 63 7.3 61 10.0 39 37 33 28 5.0 0.0 | 585
6/27/2009 | 74 71 1.0 76 0.8 72 1.1 64 0.0 64 7.5 62 10.0 44 39 35 29 6.0 0.0 | 60.1
6/28/2009 | 77 72 1.0 76 0.8 73 1.1 65 0.0 66 7.6 63 10.0 48 42 38 32 6.0 0.0 | 62.0
6/29/2009 | 81 73 1.0 77 0.8 74 1.1 65 0.0 67 7.7 65 10.0 50 46 43 37 6.0 0.0 | 64.1
6/30/2009 | 85 78 2.0 80 0.9 74 1.3 66 0.0 69 7.8 66 3.6 52 49 46 40 6.0 0.0 | 66.5
Notes: Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.

These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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7/1/2009 85 81 2.0 87 0.8 77 1.1 67 0.0 69 8.1 67 0.0 53 49 49 43 6.0 0.0 | 684
7/2/2009 85 82 2.0 87 0.8 81 1.0 69 0.0 70 8.1 66 0.0 53 50 49 43 6.0 0.0 | 69.2
7/3/2009 85 84 2.0 87 0.7 83 0.9 72 0.0 71 8.1 67 0.0 51 51 49 43 6.0 0.0 | 70.0
7/4/2009 85 83 2.0 87 0.7 83 0.9 74 0.0 72 8.1 67 0.0 50 48 48 43 5.0 0.0 | 69.7
7/5/2009 85 83 1.0 87 0.7 84 0.8 75 0.0 74 8.1 68 0.0 50 48 47 41 6.0 0.0 | 70.1
7/6/2009 85 83 3.0 85 0.7 83 0.8 76 0.0 77 8.1 71 0.0 51 49 47 41 6.0 0.0 | 70.7
7/7/2009 85 83 3.0 81 0.8 83 0.7 75 0.0 79 5.6 73 0.0 52 50 49 44 5.0 0.0 | 71.0
7/8/2009 84 81 3.0 78 0.9 83 0.7 75 0.0 80 0.8 70 0.0 55 49 42 33 5.0 4.0 | 69.7
7/9/2009 83 79 3.0 80 0.9 83 0.5 74 0.0 80 14 68 0.0 56 50 53 47 6.0 0.0 | 70.6
7/10/2009 | 83 81 3.0 82 1.0 81 0.4 74 0.0 80 1.1 68 0.0 55 53 53 47 6.0 0.0 | 71.0
7/11/2009 85 83 2.0 87 1.0 81 0.4 72 0.0 81 0.8 66 0.0 52 52 53 47 6.0 0.0 71.2
7/12/2009 84 83 3.0 78 1.1 82 0.3 72 0.0 80 0.7 67 0.0 52 50 51 45 6.0 0.0 69.9
7/13/2009 85 2.0 1.0 0.5 74 0.0 0.0 67 0.0 48 42 6.0 0.0 68.5
7/14/2009 85 2.0 1.0 0.9 75 0.0 0.0 65 0.0 49 44 5.0 0.0 68.5
7/15/2009 85 2.0 0.9 1.1 76 0.0 0.0 62 0.0 49 43 6.0 0.0 68.0
7/16/2009 85 4.0 0.9 1.2 77 0.0 0.0 62 0.0 49 44 5.0 0.0 68.3
7/17/2009 85 4.0 0.9 1.3 78 0.0 0.0 62 0.0 49 43 6.0 0.0 68.5
7/18/2009 85 4.0 0.9 1.4 77 0.0 0.0 62 0.0 48 42 6.0 0.0 68.0
7/19/2009 85 4.0 1.1 1.4 78 0.0 0.0 63 0.0 44 39 5.0 0.0 67.5
7/20/2009 85 4.0 1.1 1.5 79 0.0 0.0 65 0.0 50 44 6.0 0.0 69.8
7/21/2009 82 4.0 1.2 2.4 80 0.0 0.0 66 0.0 52 47 5.0 0.0 70.0
7/22/2009 82 4.0 1.1 2.4 82 0.0 0.0 67 0.0 51 45 6.0 0.0 70.5
7/23/2009 | 81 4.0 1.0 1.1 80 0.0 0.0 67 0.0 51 45 6.0 0.0 | 69.8
7/24/2009 | 79 3.0 0.9 1.0 80 0.0 0.0 66 0.0 52 46 6.0 0.0 | 69.3
7/25/2009 | 79 3.0 0.9 1.0 80 0.0 0.0 65 0.0 52 46 6.0 0.0 | 69.0
7/26/2009 | 79 3.0 0.9 0.9 78 0.0 0.0 67 0.0 53 47 6.0 0.0 | 69.3
7/27/2009 | 79 3.0 0.9 0.9 75 0.0 0.0 66 0.0 53 47 6.0 0.0 | 68.3
7/28/2009 | 79 3.0 0.9 0.9 74 0.0 0.0 67 0.0 53 47 6.0 0.0 | 68.3
7/29/2009 | 79 3.0 0.8 0.8 73 0.0 0.0 66 0.0 53 47 6.0 0.0 | 67.8
7/30/2009 | 79 3.0 0.8 0.8 73 0.0 0.0 65 0.0 54 47 6.0 1.0 | 67.8
7/31/2009 | 79 3.0 1.0 0.8 72 0.0 0.0 65 0.0 55 47 6.0 20 | 67.8
Notes: Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.

These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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8/1/2009 79 3.0 1.1 1.1 73 0.0 0.0 62 0.0 55 48 5.0 20 | 673
8/2/2009 79 4.0 1.3 1.1 73 0.0 0.0 62 0.0 55 48 6.0 1.0 | 67.3
8/3/2009 73 4.0 14 1.1 72 0.0 0.0 61 0.0 54 47 6.0 1.0 | 65.0
8/4/2009 72 4.0 15 1.0 72 0.0 0.1 60 0.0 53 47 6.0 0.0 | 64.3
8/5/2009 71 3.0 15 1.0 72 0.0 0.3 62 0.0 51 46 5.0 0.0 | 64.0
8/6/2009 71 3.0 1.3 1.0 71 0.0 0.1 62 0.0 49 43 6.0 0.0 | 63.3
8/7/2009 71 2.0 1.2 0.9 69 0.0 0.2 61 0.0 43 38 5.0 0.0 | 61.0
8/8/2009 70 2.0 1.1 0.7 68 0.0 0.4 62 0.0 48 42 6.0 0.0 | 62.0
8/9/2009 69 2.0 1.1 0.6 67 0.0 0.4 63 0.0 48 43 5.0 0.0 | 618
8/10/2009 | 70 3.0 1.1 0.5 67 0.0 0.4 63 0.0 49 43 6.0 0.0 | 62.3
8/11/2009 70 2.0 1.2 0.5 66 0.0 0.2 62 0.0 50 45 5.0 0.0 62.0
8/12/2009 72 2.0 1.2 0.6 66 0.0 0.0 60 0.0 49 44 5.0 0.0 61.8
8/13/2009 73 2.0 1.2 0.8 67 0.0 0.0 59 0.0 49 44 5.0 0.0 62.0
8/14/2009 72 3.0 1.2 1.0 68 0.0 0.0 59 0.0 49 44 5.0 0.0 62.0
8/15/2009 70 3.0 1.1 1.1 69 0.0 0.0 60 0.0 49 43 6.0 0.0 62.0
8/16/2009 70 3.0 1.1 1.0 68 0.0 0.0 58 0.0 48 43 5.0 0.0 61.0
8/17/2009 70 3.0 1.1 1.0 68 0.0 0.0 59 0.0 47 42 5.0 0.0 61.0
8/18/2009 71 3.0 1.1 1.4 68 0.0 0.0 59 0.0 47 41 6.0 0.0 61.3
8/19/2009 71 3.0 1.2 2.3 67 0.0 0.0 59 0.0 46 40 6.0 0.0 60.8
8/20/2009 71 3.0 1.1 2.5 67 0.0 0.0 58 0.0 46 41 5.0 0.0 60.5
8/21/2009 72 3.0 1.0 2.1 67 0.0 0.0 58 0.0 46 41 5.0 0.0 60.8
8/22/2009 73 4.0 0.8 1.6 67 0.0 0.0 58 0.0 47 41 6.0 0.0 61.3
8/23/2009 | 73 4.0 0.8 1.1 68 0.0 0.0 59 0.0 47 42 5.0 0.0 | 61.8
8/24/2009 | 73 3.0 0.8 0.8 72 0.0 0.0 59 0.0 47 42 5.0 0.0 | 62.8
8/25/2009 | 72 3.0 1.0 0.6 74 0.0 0.0 58 0.0 48 43 5.0 0.0 | 63.0
8/26/2009 | 69 3.0 1.0 0.5 73 0.0 0.0 57 0.0 48 43 5.0 0.0 | 61.8
8/27/2009 | 67 3.0 1.1 0.2 71 0.0 0.0 59 0.0 49 43 6.0 0.0 | 615
8/28/2009 | 67 3.0 1.2 0.2 71 0.0 0.0 60 0.0 47 42 5.0 0.0 | 613
8/29/2009 | 65 3.0 1.2 0.8 70 0.0 0.0 59 0.0 46 40 6.0 0.0 | 60.0
8/30/2009 | 66 3.0 1.2 1.3 69 0.0 0.0 60 0.0 50 44 6.0 0.0 | 613
8/31/2009 | 67 2.0 1.2 1.5 68 0.0 0.0 60 0.0 49 43 6.0 0.0 | 61.0
Notes: Dark grey cells indicate that measurements were estimated by LADWP staff due to technical problems.

These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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9/1/2009 65 2.0 1.0 2.0 68 0.0 0.0 60 0.0 49 43 6.0 0.0 60.5
9/2/2009 66 3.0 1.0 2.2 67 0.0 0.3 60 0.0 50 43 7.0 0.0 60.8
9/3/2009 65 3.0 1.0 1.7 66 0.0 04 59 0.0 51 45 6.0 0.0 60.3
9/4/2009 66 2.0 1.0 1.3 66 0.0 0.2 59 0.0 52 46 6.0 0.0 60.8
9/5/2009 66 2.0 1.0 1.2 66 0.0 0.0 59 0.0 51 45 6.0 0.0 60.5
9/6/2009 66 2.0 1.0 1.0 66 0.0 0.0 57 0.0 51 45 6.0 0.0 60.0
9/7/2009 66 2.0 1.0 0.8 66 0.0 0.0 57 0.0 51 45 6.0 0.0 60.0
9/8/2009 65 2.0 1.0 0.5 66 0.0 0.0 53 0.0 46 29 17.0 | 0.0 57.5
9/9/2009 66 2.0 1.0 0.4 66 0.0 0.0 53 0.0 48 23 25.0 | 0.0 58.3
9/10/2009 66 2.0 1.0 0.5 66 0.0 0.0 53 0.0 47 22 25.0 | 0.0 58.0
9/11/2009 66 2.0 1.0 0.7 67 0.0 0.0 53 0.0 47 22 250 | 0.0 58.3
9/12/2009 65 2.0 1.0 0.9 67 0.0 0.0 51 0.0 47 22 250 | 0.0 57.5
9/13/2009 65 2.0 1.0 0.7 67 0.0 0.0 51 0.0 47 22 250 | 0.0 57.5
9/14/2009 65 2.0 1.0 0.4 67 0.0 0.0 50 0.0 47 22 250 | 0.0 57.3
9/15/2009 65 2.0 1.0 0.6 66 0.0 0.0 53 0.0 46 21 250 | 0.0 57.5
9/16/2009 65 2.0 1.0 0.7 66 0.0 0.0 52 0.0 48 23 250 | 0.0 57.8
9/17/2009 65 2.0 1.0 0.7 66 0.0 0.0 51 0.0 48 23 25.0 | 0.0 57.5
9/18/2009 66 2.0 1.0 0.8 67 0.0 0.0 51 0.0 48 32 16.0 | 0.0 58.0
9/19/2009 65 2.0 1.0 1.0 67 0.0 0.0 52 0.0 51 46 5.0 0.0 58.8
9/20/2009 65 2.0 1.0 1.1 67 0.0 0.0 52 0.0 52 46 6.0 0.0 59.0
9/21/2009 60 2.0 1.0 1.1 67 0.0 0.0 53 0.0 51 46 5.0 0.0 57.8
9/22/2009 56 2.0 1.0 1.1 66 0.0 0.0 53 0.0 48 42 6.0 0.0 55.8
9/23/2009 56 2.0 1.0 1.1 62 0.0 0.0 53 0.0 49 43 5.0 1.0 55.0
9/24/2009 56 1.0 1.0 1.1 60 0.0 0.0 53 0.0 52 47 5.0 0.0 55.3
9/25/2009 56 1.0 1.0 1.1 58 0.0 0.0 55 0.0 51 45 6.0 0.0 55.0
9/26/2009 56 1.0 1.0 1.1 56 0.0 0.0 54 0.0 50 44 6.0 0.0 54.0
9/27/2009 56 1.0 1.0 1.1 56 0.0 0.0 54 0.0 51 45 6.0 0.0 54.3
9/28/2009 56 1.0 1.0 1.1 56 0.0 0.0 52 0.0 50 45 5.0 0.0 53.5
9/29/2009 56 2.0 1.0 1.1 55 0.0 0.0 54 0.0 51 46 5.0 0.0 54.0
9/30/2009 56 2.0 1.0 1.1 55 0.0 0.0 54 0.0 51 46 5.0 0.0 54.0

Notes: These measurements are not on the main channel of the Owens River, therefore highlighted columns are not included in average calculations.
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4.0 2009 RAPID ASSESSMENT SURVEY REPORT

The 2009 Rapid Assessment Survey (RAS) of the LORP area was a collaborative effort by the
LADWP and ICWD. The 2009 RAS was conducted as year two monitoring of the
post-implementation phase of the LORP.

LADWP and ICWD staff worked cooperatively with Ecosystems Sciences (ES) in any modification of
protocols, field planning, and the conduction of field work during the 2009 season. The data entry,
data proofing and data management were conducted by ICWD. LADWP prepared a draft report
which was reviewed by ICWD. LADWP and ICWD prepared this final draft which was sent to ES for
comment.

4.1. Introduction

The RAS is being conducted in the LORP area in order to identify problems that may require
mitigation or an adaptive management response. The intent of annual RAS is to identify problems
during intervals between monitoring years and between monitoring sites before they manifest
themselves into large, more expensive management problems. The RAS also provides qualitative
feedback regarding changes within the project area. The RAS will allow the early detection of such
problems such as noxious weed infestations, which will then allow for prompt management
intervention. The results of the rapid assessment survey will be used primarily to alert project
managers to areas of special concern or land use impacts that may not be compatible with the goals
of the LORP. This information can then be used to assess the need for further evaluation,
contingency monitoring or adaptive management actions.

The Lower Owens River Monitoring and Adaptive Management Plan (MAMP) (Ecosystem
Sciences, 2008) states that RAS will be performed once a year for the first 10 years following project
implementation. After 10 years, the need to continue RAS into the future will be assessed.

Flows in the LORP were initiated in December 2006. Following a period of ramping and flow
stabilization, the management goal of an average of 40 cfs throughout the river channel was certified
by Inyo County Superior Court in July 2007. The first LORP seasonal habitat flow occurred from
mid-February to early March 2008. The second LORP seasonal habitat flow occurred in May 2009.
As discussed in the hydrology section of this report, 2009 was an unusually cool and dry year.

In 2007, a LORP RAS was conducted primarily as a pilot project. The 2008 RAS was considered
year one of post-implementation monitoring and the 2009 RAS is considered year two of
post-implementation monitoring.

Impacts that were assessed during the rapid assessment survey included, but were not limited to:
the presence, establishment or spread of noxious weeds, the presence of roads resulting in
excessive impacts or access to sensitive habitats, damaged livestock fences, or beaver activity.
Areas of new riparian woody recruitment were also noted as recruitment of riparian vegetation is an
important component of a healthy, functioning riparian system.
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4.2. Survey Areas

The RAS protocol was conducted in the four LORP management areas: the Riverine-Riparian
Management Area, the Blackrock Waterfowl Management Area (BWMA), the Delta Habitat Area
(DHA), and Off-River Lakes and Ponds. Maps 1 and 2 in Appendix 1 show the location of general
LORP features and management areas. In the Riverine-Riparian Management Area, surveys
followed both sides of the Owens River from the margin of the water to the outer edge of the
floodplain. In the BWMA, DHA, and Off-River Lakes and Ponds surveys circumnavigated ponds and
flooded areas or traversed wetland habitats. All surveys were on foot, except as noted below.
Further description of the survey areas can be found below.

Riverine-Riparian Management Area

The LORP Riverine-Riparian area follows the Owens River from the Los Angeles Aqueduct (LAA)
Intake in the north to the Pumpback Station at the north end of the DHA to the south. The
Riverine-Riparian area encompasses 6,437 acres and follows approximately 53 miles of the Lower
Owens River channel. The east and west boundaries of the Riverine-Riparian area generally
correspond to the river terrace boundary of the primary floodplain. In the Riverine-Riparian
Management Area, the RAS followed both sides of the entire Lower Owens River channel from the
Intake to the Pumpback Station. Surveys were conducted in floodplain areas on both the west and
east sides of the river but did not extend beyond the outer edge of the floodplain.

Blackrock Waterfowl Management Area

The BWMA is located south of the Intake and lies between the LAA to the west, and the Owens
River to the east. The BWMA encompasses 1,987 acres and consists of four management units:
Drew, Thibaut, Waggoner, and Winterton. The BWMA contains upland habitats as well as the
managed wetland units that will undergo periodic wetting and drying cycles designed to create
suitable habitats for waterfowl and shorebirds. Although not all units will be flooded each year,
management problems may arise during a drying period, and therefore, all units are surveyed when
conducting RAS. Because the extent of flooding in each unit will vary yearly, the exact route
followed will also vary. In general, surveys followed the wetted perimeter or traversed areas
subjected to periodic wetting and drying. BWMA areas that are not subject to periodic managed
flooding events were not surveyed as part of the RAS.

Off-River Lakes and Ponds

The Off-River Lakes and Ponds component of the LORP is composed of a series of small lakes and
ponds primarily situated along the Owens Valley fault line, and within the vicinity of the BWMA.
Many of the lakes and ponds are recreational fishery locations. Thibaut Ponds, which are
considered part of the Off-River Lakes and Ponds, are contained wholly within the Thibaut
Management and will be surveyed as part of the Thibaut Unit as described under the BWMA
section. Other Off-River Lakes and Ponds include Upper and Lower Twin Lakes, the Coyote/Grass
Lakes complex, Upper and Lower Goose Lake and Billy Lake. Under the LORP, water levels in the
Off-River Lakes and Ponds are to be maintained and thus these areas will not undergo the wetting
and drying cycles as will occur in the BWMA units. The survey of Billy Lake was conducted from a
vehicle by driving on the dirt road that circumnavigates this small lake. Surveys for all other
Off-River Lakes and Ponds were conducted on foot.
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Delta Habitat Area

The DHA is a large wetland complex located at the delta of the Owens River and the northernmost
edge of Owens Lake bed. The northern boundary of the DHA is located at the Pumpback Station
and the southern boundary of the DHA corresponds with a subtle transition from vegetated wetland
confined by low dunes and playa to the broadly depressed, unconfined brine pool on the lake bed
(Whitehorse Associates, 2005). Due to expansion of the area subject to dust control under the State
Implementation Plan, the DHA is now confined on the east and west by a series of dikes and raised
roads containing cells which are at least partially flooded for a minimum nine months of the year.

The entire DHA is 3,578 acres and includes 755 acres of wetland habitats, based on

2005 conditions. Vegetated wetlands in the DHA are distributed along main channel of the Owens
River which follows a north-south course, as well as across a broad area east of the main channel.
The DHA will be managed to maintain and enhance habitats for waterfowl and shorebirds. The DHA
will receive a base flow with an annual average release of 6-9 cfs from the Pumpback Station. The
DHA will also be subject to a series of four pulse flows spaced throughout the year ranging from
20-30 cfs/day and 5-10 days as described in the MAMP. These pulse flows will commence in 2009.
The DHA may also receive excess riverine flows that are above and beyond the capacity of the
Pumpback Station. Surveys were conducted on each side of the main river channel, as well as
across the vegetated areas to the east. Surveys did not extend beyond the vegetated areas.

4.3. Impacts Noted or Items of Interest Recorded

The following items were documented because of their importance to project managers in
determining if adaptive management or mitigation measures are needed, or to evaluate the success
or progress of the project or project components. The abbreviation that follows each category is the
observation code used for field documentation.

1. Beaver Activity (BEA) - Beaver activity can include dams, tree cutting, huts or
other evidence of beaver activity such as excessive ponding of water along the
river. If evidence of beaver activity was encountered, the observer noted if the
activity was recent or not. This was determined by looking for fresh material on
dams, fresh chew marks on trees, or fresh vegetative material on huts. In some
cases a dam was not visible, but the sound of water falling over the top of the dam
could be heard. If a “waterfall” was heard, it was noted as a possible beaver dam.
Slow-moving water or ponded water behind a possible dam was also recorded as
potential beaver activity. Beaver sometimes respond to the presence of humans by
slapping their tail against the water. This is a very loud and distinct sound and
indicative of the presence of beaver. Any site that the beaver tail slap was heard
was also documented.

Disturbance (DIST) — Areas of construction or maintenance-related disturbance.

Exotic Weeds (EXW) — A number of nonnative plants may be found scattered
throughout the LORP area. It is neither feasible nor necessary to document all
nonnative species, but observers documented the presence of weeds other than “A”
or “B” noxious weeds if they formed extensive stands or were otherwise noteworthy.
The estimated number of plants was recorded using one of the following abundance
categories: 1-5, 6-25, 26-100 or >100.

4. Fencing Problems (FEN) - Any vandalism or damage to fences was recorded. The

field personnel identified if the fence had been cut, impacted by wildlife, livestock, or
age. Field personnel also noted if a particular repair should be given high priority,
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based on the presence of livestock in the area or the presence of other potential
notable impacts. If wildlife, anglers, or other recreationists were repeatedly
attempting to access a fenced portion of the river, the need for an additional access
point was noted. Fence lines varying from those depicted on field maps, or open
gates allowing driving access to the floodplain were also documented.

Grazing Management (GRZ) - Grazing management issues that were documented
included the presence of livestock supplement sites in the floodplain, excessive
trampling of vegetation, high-lining of vegetation, or water gaps resulting in excessive
impacts. Since future grazing management plans do not include grazing on the river
during July and August, except with prior authorization from LADWP, the presence of
livestock on the river was also recorded when encountered.

Noxious Weeds (NOX) — The Noxious Weed Documentation and Reporting Form was
used to record information on California Department of Food and Agriculture rated “A”
or “B” noxious weeds, other than tamarisk (see below). The estimated number of
plants was recorded using one of the following abundance categories: 1-5, 6-25,
26-100 or >100.

Recreation (REC) - Evidence of overnight camping or presence of fire rings.

Roads (ROAD) — In 2009, a road layer was added to the field maps. This road layer
contained all roads producing access to or traversing the floodplain that were visible on
2005 satellite imagery. Observers were directed to only note “new roads”- e.g., those
not present preproject (2005) or preexisting roads with resource impacts.

Russian Olive (ELAN) — Russian olive (Elaeagnus angustifolia) plants were
documented due to concerns involving potential spread of this species in the project
area. Although Russian olive is not listed as a noxious weed in California, the
California Invasive Plant Council considers this species highly invasive in riparian
systems. The estimated number of plants was recorded using one of the following
abundance categories: 1-5, 6-25, 26-100 or >100.

Tamarisk (TARA) — (Tamarix ramosissima) — Established saltcedar or tamarisk plants
were recorded. The estimated number of plants was recorded as one of the following

abundance categories: 1-5, 6-25, 26-100 or >100. This species is listed as a noxious

weed by the California Department of Food and Agriculture.

Tamarisk Seedlings (TARA_SEED) — Tamarisk seedlings or areas of tamarisk
recruitment were documented along with site conditions and an estimate of area or
number of seedlings. The estimated number of seedlings was recorded using one of
the following abundance categories: 1-5, 6-25, 26-100 or >100.

Tamarisk Slash — Tamarisk slash in the floodplain, on the banks (SLASH) or in the
wetted river channel (SLASH_OB).

Trash (TRASH) — Any accumulation of trash, or other waste such as appliance or
furniture.

Wildlife (WILDLIFE) — Use of the project area by wildlife species.

Woody Recruitment (WDY) - Native riparian woody recruitment sites detected were
documented. The information recorded included the approximate number of seedlings,
the height of the seedlings, site conditions, or the presence of competing species, such
as tamarisk. The approximate number of seedlings was recorded using one of the
following abundance categories: 1-5, 6-25, 26-100, or >100. Woody species that are
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of particular interest include any willow species and Fremont cottonwood (Populus
fremontii). Since it was often difficult to identify willow seedlings to species, observers
were asked to note if the seedlings appeared to be tree willow or shrub willow seedlings
(usually S. exigua) if species identification was uncertain.

16. Other (OTH) — Other unclassified items of management concern or interest were
recorded as necessary. Where these data involved plants, categorical data was
collected. The estimated number of seedlings was recorded as one of the abundance
categories: 1-5, 6-25, 26-100 or >100.

17. Revisit Sites (Revisit) — Specific sites from the 2008 RAS were selected to revisit.
These sites were ultimately selected by the LADWP task leader, after discussion with
other task leaders with regard to the nature of the sites to be revisited. Sites from the
2008 survey that were selected to revisit included all perennial pepperweed locations,
all Fremont cottonwood recruitment sites, willow recruitment sites involving multiple
individuals, tamarisk recruitment sites, and roads causing or with potential resource
impacts in meadow or floodplain areas. Categorical data were collected when visiting
(EXW), noxious weeds (NOX), tamarisk seedlings (TARA_SEED), and woody
recruitment (WDY) sites. The estimated number of plants was recorded using one of
the following abundance categories: 1-5, 6-25, 26-100 or >100.

4.4. Methods
4.4.1. Field Planning and Logistics

The RAS involves on-the-ground coverage of 106 river miles in the Riverine-Riparian Management
Area and several large wetland areas. An important component of efficient completion of this effort
is logistical planning and the availability of trained staff. The 2009 RAS was completed in seven field
days, starting August 10 and completed on August 18. Each entity had a person that performed as
the task leader and participated in most if not all field survey days. Ms. Debbie House represented
LADWP and Mr. Jerry Zatorski represented ICWD. Task leaders arranged for other crew members
to participate provided project oversight, trained personnel as needed, and reviewed field
datasheets. In addition to the task leaders, ten additional staff members of LADWP, and five
additional ICWD staff participated in surveys. In 2009, the RAS involved approximately

68 person-days. The entire RAS crew met the first day prior to going out in the field to discuss the
protocol. Staff was broken into groups of four and five during the first day of field work. At least one
member of the group had participated in the 2008 RAS and was available to provide oversight. Staff
worked in pairs to assure sufficient training and safety on the second and additional days.

Field crews met each morning at a central location (LADWP office in Bishop) and determined the
areas to be surveyed, the location to drop off personnel, and made arrangements for shuttle
vehicles. Crew leaders also confirmed that GPS units were loaded with waypoint files denoting river
miles (in 0.1-mile increments) as reference points, and revisit sites needed for the survey, and that
each crew member had other field equipment needed including appropriate field maps and a
sufficient number of datasheets. Personnel were provided with Eastern Sierra Weed Management
Area Noxious Weed Identification Handbooks and a table listing all noxious weeds species that they
should be on alert for and asked to review these items. The ICWD task leader provided a key to the
identification of woody species present in the LORP. This information was taken in the field as
needed to help with identification.
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Equipment Required

The following is a list of items required by personnel in the field:

1. Four-wheel drive vehicles for access to routes.

2. Handheld Global Positioning System (GPS) unit (plus extra batteries).
3. Digital Camera (plus extra batteries).
4

Data sheets (3 types): Rapid Assessment Datasheet, Tamarisk
Documentation Form, and Noxious Weed Documentation and Reporting Form.

Clipboard and writing utensils.

Field maps for the day’s survey route plus a colored pen for making notes on the
map.

7. Waypoints of areas of management interest or concern that need to be revisited, as
well as the river mile point file to aid in navigation and orientation.

Plastic storage bags for samples of unidentified plants.

Cell phone and/or two-way radio and list of cell phone numbers for project
personnel.

10. Pack with water and food.

Field Procedures

Field personnel generally worked in pairs to complete surveys of a particular reach or area. One
member dropped the other off at the start point of the reach or area to be surveyed. This first person
started walking the route (generally upstream to downstream), while the second person drove farther
downstream and started surveying from that point south. On the first day, field personnel worked in
teams of four for training purposes. Surveyors covered an average of 2.9 river-miles a day, but this
ranged from one mile to five miles, depending on difficulty of travel. Also, depending on the number
of oxbows, or the specific path taken to cover an area, each surveyor could walk up to three times
the number of river miles covered on any one day. Personnel were advised to be prepared to carry
all necessary field equipment as well as sufficient water and food to be self-sustaining in harsh field
conditions.

The survey generally followed the river's edge however the observer scanned the entire floodplain
for potential impact areas. Although the emphasis was on walking near the river edge, stands of
tamarisk in the floodplain away from the waters edge were still recorded. Tamarisk plants previously
treated were visited to check for resprouting. Field staff took note of any conditions that might be of
interest to management within the Riverine-Riparian area. In some areas observers could not walk
along the river edge due to impenetrable vegetation such as large stands of Bassia, dense saltbush,
and flooded areas.

A GPS point was taken for each observation code recorded. GPS units were set to NAD 27 CONUS
for all data collection. Field personnel initiated the survey by activating the tracking function of the
GPS unit to “track” the entire day’s course. The tracking function was set at 0.01 km sensitivity or
the “normal or more frequent than normal” setting to record a point every ten meters providing a
detailed route. Each time a GPS point was taken, it was recorded on the appropriate datasheet, an
observation code was assigned, and detailed notes regarding the location were recorded on the
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datasheet as described above. To save time in the field, the GPS points bear the default name
assigned to them by the GPS unit.

Areas of interest not accessible on foot, or areas encompassing a large geographic area were drawn
on maps as opposed to walking the perimeter of the site, in order to save time in the field. These
areas are digitized during data compilation.

Photographs of areas of interest or management concern were taken using digital cameras.
Camera settings included high resolution settings, wide angle setting, and a date/time stamp (if
available). Field staff was instructed to set the date and time settings in the camera and to have
fresh batteries. While photographs were not taken at every location at which a GPS point was
taken, photographs were taken when the observer felt that a photograph would assist in relaying
important information such as visible impacts from roads, the proximity of roads to sensitive habitats,
the presence of obstructions in the river, the proximity of tamarisk slash piles to the river channel or
riparian habitats, or conditions supporting weed infestations. Other items of interest that were
photographed include evidence of woody recruitment, sites or conditions supporting woody
recruitment, or evidence of the response of habitat or wildlife to management activities. When a
photograph was taken, the observer carefully documented the reason the photograph was taken,
and what information the photograph was relaying. As with GPS points, the photographs bear the
default name assigned by the camera. After downloading the photographs, the JPEG files were
renamed by adding the observer initials as a suffix to the default names due to duplication of file
names. Most areas of interest were sufficiently captured by one photograph, however, in rare
occasions multiple photographs were warranted. Personnel were required to provide detailed notes
associated with multiple photographs per site to ensure accurate cataloging of the photographs.

4. 5. Documentation Procedures

Three different datasheets were used during Rapid Assessment Surveys: 1) Rapid Assessment
Datasheet; 2) Tamarisk Documentation Form; and 3) Noxious Weed Documentation and Reporting
Form. General information that was recorded on these datasheets include the date, observer(s), the
field map(s) used, the area or river miles surveyed, and the beginning and end time of each survey.

Rapid Assessment Datasheet

The Rapid Assessment Datasheet was used to document all impacts or areas of interest except
established tamarisk plants. On the Rapid Assessment Datasheet, the observer noted the
observation code (e.g. FEN), GPS point, photograph number, time of observation, the direction the
photograph was taken (if applicable), and detailed information about the observation or photograph.

Tamarisk Documentation Form

The Tamarisk Documentation Form was used to document only established tamarisk plants. The
information recorded will assist tamarisk crews in prioritizing areas for treatment, relocating plants,
and in the planning of eradication efforts at a site. The observer estimated the distance from the
plant(s) to the river, the number of plants, whether or not the plant had resprouted after previous
treatment, and the approximate height.

In the case of large or extensive stands of tamarisk, the observer drew a polygon on the field map of

the affected area, took a GPS point at each end of the stand, and noted that plants were multiple and
widespread, as appropriate.
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Noxious Weed Documentation and Reporting Form

Any noxious weed with a California Department of Food and Agricultural rating of “A” or “B” (other
than tamarisk) was documented using the Noxious Weed Documentation and Reporting Form, as
well as recording observations on the Rapid Assessment Datasheet. The Noxious Weed
Documentation and Reporting Forms are sent to the Inyo/Mono County Agricultural Commissioner’s
office when completed. The Inyo/Mono County Agricultural Commissioner’s office is responsible for
the treatment of noxious weeds (other than tamarisk) in the LORP area. These datasheets contain
all the information necessary for location and treatment of the noxious weeds.

A photograph was taken of the noxious weed and or the site of occurrence. Samples of plants were
taken along with a photograph if the observer was unsure of identification of a species. The effected
location was mapped on field maps if needed.

4.6. Data Management and Custody

Field datasheets were checked for completeness by field personnel as well as the project leader.
Each field person was responsible for making sure their GPS unit and digital camera were
downloaded on a daily basis. The Garmin mapping program Mapsource was used to manage track
and waypoint files. Track and waypoint files were downloaded in Mapsource and saved as a GDB
file. Task leaders reviewed the Mapsource files to make sure any extraneous track points or
waypoints were removed. Track and waypoint files were transmitted electronically to the ICWD GIS
Administrator, Mr. Chris Howard. A copy of all photos and datasheets were sent to ICWD for data
entry into a Microsoft ACCESS database and for the development of ArcGIS spatial database
layers. ICWD staff also digitized information on the field maps that was not documented as a
waypoint such as extensive stands of tamarisk or slash.

Field forms were assigned a document control number which consisted of the prefix “RA”, indicating
the project (e.g. Rapid Assessment), a unique identifier which will be the ACCESS database auto
number assigned to the record. The Tamarisk Documentation Form also received a suffix — TARA.
After ICWD completed data entry and proofing, the database was sent to LADWP for use in drafting
the bulleted summary and annual report. All original datasheets were photocopied, scanned, and
will be stored at the LADWP office in Bishop. For noxious weeds other than tamarisk, Noxious
Weed Documentation and Reporting Forms were filled out by LADWP and ICWD; and sent to the
Inyo/Mono County Agricultural Commissioner’s office. ICWD staff created maps showing the
location of all tamarisk including seedlings documented during RAS and data associated with the
sites. These maps were provided to the ICWD tamarisk control Project Manager. Changes to fence
lines, cattle guard or walk-through locations were made by LADWP staff. For fencing issues, a
Fence Repair Request Form was filled out and submitted to the LADWP LORP Project Manager.

Data compilation, data analysis, and report writing took place in September and October. Office
time, which involved preplanning efforts, map generation, data entry/analysis, error checking, and
report writing was estimated at 42 person-days.

4.7. Data Compilation

Access database queries were used to develop tables showing pertinent information such as the
observation code, GPS coordinates, general location within the project boundary, and the observer
notes (see Appendix). LADWP staff created ArcMap documents for the project area showing
locations where observations were documented (see Appendix). The data were plotted on figures
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with general features and management areas of the LORP (Maps 1 and 2 in Appendix 1). This
information was reviewed, summarized, and is presented below.

4.8. Summary of Observations

The following is a summary of observer sightings by observation category. The tables in

Appendix 2 contain the raw data and notes for each observation by category. The notes for each
observation provide details which will be useful in determining whether a particular site warrants
mitigation, adaptive management, or contingency monitoring. The RAS Data ID identifies the survey
by an observer covering a specific reach or management area. Data are ordered from north to
south. Abundance data are presented in graphs ordered from north to south with the following
reaches and habitat areas using the following abbreviations in parentheses.

Intake to Blackrock Ditch (Intake) River Mile 0 to 5

Blackrock Ditch to Two Culverts (Blackrock) River Mile 5 to 16

Two Culverts to Mazourka Canyon Road (Two Culverts) River Mile 16 to 20

Mazourka Canyon Road to Manzanar Reward Road (Mazourka to Manzanar) River Mile 20 to 28

Manzanar Reward Road to Reinhackle Measuring Station (Manzanar to Reinhackle)
River Mile 28 to 33.6

Reinhackle Measuring Station to Islands Lease Grazing Exclosure (Islands) River Mile 33.6 to 38.7
Islands Lease Grazing Exclosure to Lone Pine Depot Road (Lone Pine) River Mile 38.7 to 43.6
Lone Pine Depot Road to Pumpback Station (Depot to Pumpback) River Mile 43.6 to 53.2

Delta Habitat Area (Delta) River Mile 53.2 to 57.6

Blackrock Waterfowl Management Area (BWMA)

Off-River Lakes and Ponds (Off-River)

Beaver Activity

Beaver activity was minimal within the LORP project area. Three locations were noted for beaver
activity. The locations where beaver activity was noted are different than those identified in 2008.
Two beaver dams were found 200 meters apart south of Mazourka Canyon Road (River Mile 23.6).
In 2008, several beaver dams were identified about 3 miles south of this location. An observer
heard a beaver tail slap at River Mile 47.9, east of Lone Pine. In 2008, beaver dams were identified
both upstream and downstream of this location.

Disturbance

There was one location of general disturbance noted. This is a permitted activity where LADWP is
installing a hydraulic gaging station at River Mile 21, south of Mazourka Canyon Road (along the old
Mazourka Canyon Road alignment) in the central LORP area.

Exotic Weeds

There were 88 observations of exotic plants. The most common observations were of fivehorn
smotherweed (Bassia hyssopifolia) and common reed (Phragmites australis). Large stands of
fivehorn smotherweed were noted between Blackrock Ditch and Two Culverts. There were also
some observations of bassia north of Blackrock Ditch. Some new bassia growth existed, but much
of the bassia noted was decadent growth from last year that continued to inhibit or prevent access to
the river (Photo 1 — Appendix 3). Although more areas along the river were accessible than last
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year, dense stands of decadent bassia stands persisted, especially within the Thibaut Riparian
Exclosure, thus preventing access to the river in this area. Tumbleweed (Salsola tragus) was mixed
in with the bassia in many areas. Bassia and tumbleweed have an overall rating of “Limited” under
Cal-IPC. Salsola tragus is classified as a C-rated noxious weed in the state of California.

Common reed was noted throughout the LORP area (Photo 2 — Appendix 3). Itis found in many
locations throughout the LORP along the Owens River and is also present away from the river.
According to the California Invasive Plant Council:

“Global genetic issues make it unclear which strains may be nonnative in California.
Nonnative strains on the East Coast are major invasives there. Phragmites australis
is sometimes problematic in California, but it is unclear whether it was historically
present in all regions of California.”

Although stands were not documented last year, this species may be more prevalent this year, and may
deserve continued documentation.

There were seventeen observations of curlycup gumweed (Grindelia squarrosa), primarily near the
Intake and in the Thibaut Unit of the BWMA. Many of the observations in the Thibaut Unit were
greater than 100 plants, some of these occurred in the Rare Plant Management Area. Curlycup
gumweed has been nominated but not reviewed by the California Invasive Plant Inventory (Cal-IPC
Publication 2006-02).

There were 14 bull thistle observations, slightly fewer than the 18 records in the 2008 RAS. Bull
thistle was found south of the Reinhackle Measuring Station in the Islands area, between Lone Pine
Depot Road and the Pumpback Station and in the Delta area. More than half of the bull thistle
(Cirsium vulgare) observations were in the BWMA (Thibaut and Winterton Slough), and the Off-River
Lakes and Ponds, in Lower Twin Lake and at a wooden weir between Upper and Lower Goose
Lake. Bull thistle has an overall rating of “Moderate” in the California Invasive Plant Inventory
(Cal-IPC 2006).

Black locust (Robinia pseudoacacia) trees were seen adjacent to the river just south of Mazourka
Canyon Road. These trees were likely present before the LORP restoration was initiated and are
not a result of the LORP. Black locust (Robinia pseudoacacia) has an overall rating of “Limited” in
the California Invasive Plant Inventory (Cal-IPC 2006).

Fencing

There were three locations where a fencing issue was noted though only one location which may
require a management response. The three fence observations were in central to south LORP
locations. Two old 3-strand fences in disrepair were seen on the east side of the river south of
Mazourka Canyon Road and on the west side of the river south of the Islands area (River Mile 39).
These fences are not required to be maintained under the grazing management plans and therefore
do not require repair. On the west side of the river just above Manzanar Reward Road

(River Mile 28), a fence was cut for river access. This break in fencing may provide river access and
therefore may require management action.

Grazing Management Issues

Fewer grazing management issues were noted in 2009 as compared to 2008. The most prevalent
grazing management issue noted in 2008 was the presence of 11 supplemental feeding locations in
the floodplain. In response to the finding during the 2008 RAS, LADWP contacted lessees and
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requested the removal of supplemental feeding sites in the floodplain, in accordance with the
grazing management plans. No observations of supplemental feeding in the floodplain were noted
in 2009. Three observations of livestock management issues were noted. In the Islands area, there
was some evidence of grazing on willows; however, it is not clear if elk or cattle are responsible for
the grazing. Elk were observed in the Islands area (see Wildlife section).

Noxious Weeds

Nine new perennial pepperweed (Lepidium latifolium) locations were discovered in 2009 resulting in
a total of 26 point locations documented during RAS (see Map 3 in Appendix 1). See also Revisit
section, page 26, where seven locations with pepperweed were revisited. This is more than the

10 observations in the 2008 RAS and the three observations in the 2007 RAS. Infestations are
occurring in two main areas along the river: 1) between Intake and Two Culverts and 2) between
Manzanar Reward Road and Georges Creek Return. One location was also noted in the Winterton
Unit of the BWMA.. Location information and maps were transmitted to Inyo County Agricultural
Commissioner on August 27, 2009. Several sites were treated on September 1, 2009 with the
remainder scheduled for treatment on September 8, 2009. Further details of prior treatment of the
sites or treatment since discovery can be found in the 2009 LORP Weed Report.

Recreation

Evidence of direct recreational impacts or evidence of potentially unauthorized recreational activities
were minimal and were comprised of two separate campfire rings at Two Culverts and a campsite
with trash and burn scars on bank between U.S. Highway 136 and the Pumpback Station.

Roads

The observers used 2009 field maps depicting roads present in 2005, or preproject. Instead of
having observers note “all roads in floodplain” as in previous years, field crews were directed to note
new roads, or existing roads causing resource impacts. A total of 24 road locations were noted by
observers, many of which require further evaluation (see Map 4 in Appendix 1). Many of the roads
near the Intake had been rehabilitated and there were no signs of vehicle use (Photo 3 — Appendix
3). Other road tracks were flooded which could and in some cases has resulted in vehicles
destroying additional vegetation and expanding the road to avoid flooded areas. No road tracks
were noted in the BWMA. Tracks through flooded areas were seen south of Manzanar Reward
Road at Georges Creek. Road tracks, sometimes single use, were seen in the Islands and Delta
areas. Road observations that may need further evaluation are described below.

0.5-mile south of the Intake, a rehabilitated road from construction of the LORP was receiving light
use (Photo 4 — Appendix 3). This road can be accessed from a dirt road along the power lines.
Some tracks and vegetation damage may have occurred. This area needs further evaluation and
possible closure of access points. Another road that spurs off from the power line road about
0.5-mile south of the Intake, is partially flooded. There is rutting and widening of the road as
vehicles attempt to drive around the flooding resulting in vegetation damage (Photo 5 — Appendix 3).

South from Blackrock Measuring Station was an observation of the old road crossing near Blackrock
Ditch, that appeared still barren (Photo 6 — Appendix 3). There was no new resource damage but
the river banks in this area are not revegetating.

Just south of Mazourka Canyon Road was flooding of a road that should discourage future use.
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In the Islands area, there is seepage on an off-river access road near U.S. Highway 395. The road
is partially flooded and vehicle travel on this road could result in resource impacts.

There was off-road vehicle use in an upland area through a gate along riparian fencing east of Lone
Pine (Photo 7 — Appendix 3). The gate was open and showed evidence of vehicle traffic, yet there is
no existing road. This gate is probably intended to be used for moving livestock. The observer
noted “gate should probably be closed and locked.”

At the east arm of the Delta along an existing road, there were multiple vehicle tracks and damaged
vegetation adjacent to the river. Multiple new tire tracks were noted at south end of Delta on west
side. These tracks went through saltgrass and have created ruts in the soil (Photo 8 — Appendix 3).
Since the RAS was completed, LADWP has also noted new and repeated vehicle traffic between
U.S. Highway 136 and the Pumpback Station on the east side of the river, especially around the new
grazing exclosure on the Delta Lease. See also the Revisit section, page 26, for information on
roads.

Russian Olive

The nonnative plant species Russian olive continued to persist in the LORP area with some
evidence of recruitment and resprouting. There were 134 Russian olive observations in the project
area, slightly more than the observations in 2008 (115) and 2007 (75). As in previous years,
Russian olive was detected throughout the riverine area south to U.S. Highway 136, the BWMA, and
Lakes and Ponds (Maps 5-7 — Appendix 1). Russian olive was not detected in the Lone Pine Depot
Road to the Pumpback Station reach or in the DHA.

Most Russian olive observations were of 1-5 plants (see RAS Figure 1). There have been no
observations of more than 100 plants in any year. In 2008 and 2009, there were more observations
in the higher abundance categories, 6-25 and 26-100, than in 2007. In 2009, the highest
concentrations of plants reported (26-100) were in the Thibaut Unit (BWMA) and in the Two Culverts
to Mazourka Canyon Road reach (see RAS Figure 2).
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Russian Olive by Abundance Categories 2007-2009
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There were observations of Russian olive resprouts in the Twin Lakes area after a March 2009 fire.
There were some observations of Russian olive in poor condition, such as a couple observations of
dead Russian olive trees standing in water just north of Mazourka Canyon Road. Most of the
Russian olive seedling observations were made between Two Culverts and Mazourka Canyon
road. Russian olive has an overall rating of “Moderate” in the California Invasive Plant Inventory
(Cal-IPC 2006), but has no noxious weed rating.

Tamarisk — Resprouts and Untreated Plants

Tamarisk, the most abundant noxious weed in the project area, continued to be documented
throughout the LORP project area (Maps 8-10 — Appendix 1). There were 787 observations in
2009, slightly more than the 700 locations reported in 2008 RAS, and greater than the 600 locations
reported in the 2007 RAS. Overall, the tamarisk locations have not changed much from previous
years. There are areas where recruitment has taken place such as the Islands (Photo 9 — Appendix
3). Although tamarisk control efforts are ongoing, at the larger river scale the maps look similar
from year to year. Quantification data collected this year will enable more quantitative comparisons
in future years.

The majority of tamarisk data was for 1-5 plants (see RAS Figure 3). Data from 2007 and 2008
were assigned abundance categories where possible. Although the chart does not show many
“greater than 100" tamarisk observations for 2007 and 2008, when field notes described “many”
plants, it was not possible to assign an abundance category. Therefore, the higher categories of
tamarisk plants in 2007 and 2008 may be underestimated. Eleven tamarisk observations in 2009
were for greater than 100 plants. These were mainly in the DHA, with other observations at North
Twin Lake (west side), Thibaut Management Unit in the BWMA, a flooded oxbow about one mile
south of Mazourka Canyon Road, along a ditch about three miles south of Mazourka Canyon Road,
and in the Islands (see RAS Figure 4).

Tamarisk by Abundance Categories 2007-2009
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RAS Figure 3. Tamarisk by Abundance Categories 2007-2009
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RAS Figure 4. Tamarisk Abundance by Reach 2009

Tamarisk Seedlings

Tamarisk seedlings were found in many areas of the LORP (Map 11 — Appendix 1). The flows that
have allowed native woody riparian species to establish have also allowed tamarisk seedlings to
establish. The number of sites where tamarisk seedlings were found (37) was similar to 2008 (45)
and greater than in 2007 (16). Recruitment sites were typically areas of disturbance, sandy point
bars, the muddy margins of the riverbank, or oxbows, and other areas that were inundated during
the seasonal flow event in May 2009 (Photo 10 — Appendix 3).

Most observations were in the lower abundance categories of 1-5 and 6-25 seedlings (see RAS
Figure 5). There were two observations of greater than one hundred tamarisk seedlings, located
south of the Islands in the Lone Pine reach. There were more observations in the higher abundance
categories in 2008, including six observations of greater than one hundred tamarisk seedlings.

Along the river, most tamarisk seedling observations were in the Blackrock Ditch to Two Culverts
reach, Manzanar to Reinhackle reach, Islands area and Lone Pine reach (see RAS Figure 6). Note
that there were seventeen revisit sites for tamarisk seedlings (mostly in the Islands area) and these
data are not included in this section, but are discussed later in the report under the Revisit Site
section, page 27. There were also tamarisk seedlings at Winteron and Waggoner in the BWMA.
There were no observations in the DHA or in the Off-River Lakes and Ponds. The observations in
2008 were similar, and in 2007 tamarisk seedlings were mainly in the Blackrock reach (see RAS
Figures 7 and 8).
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Tamarisk Seedling Abundance by Reach 2007
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Tamarisk Slash

Tamarisk slash occurred throughout the LORP Riverine/Riparian area, but was particularly
concentrated in the first eleven river miles downstream of the Intake (Photo 11 — Appendix 3).
During the last two winters, the burning of slash piles in place has been conducted in this area of the
river. When accessible, observers inspected slash burn sites. Saltgrass and willow trees were
found to be resprouting in the recent burn areas. It was not possible to access all burn areas, but
those visited were found to be free of perennial pepperweed and other noxious weeds. (Six slash
piles were observed within the floodplain adjacent to the river channel; three at River Mile 3.2 and
three at River Mile 4.1). Multiple slash piles with tamarisk resprouts were noted in the Mazourka
Canyon Road to Manzanar Reward Road reach of the central LORP.

Trash

Seven trash or litter locations were scattered throughout the LORP area. Sites included barbed wire
north of Blackrock Ditch, a bucket and T-post near Goose Lake, trash at the road near Two Culverts,
an old couch near Lone Pine Depot Road, and barbed wire and construction debris near the
Pumpback Station in the DHA.

Wildlife

Opportunistic wildlife sightings were noted throughout the LORP area. There were sixty-six
observations recorded in 2009. Wildlife observations included sightings of ducks, owls, Great Blue
Heron, Belted Kingfisher, hawks, rails, songbirds, Tule elk, Owens Valley vole, coyote, raccoon,
bass and carp. Perhaps one of the most notable wildlife observations was that involving the
colonization of the former “dry reach” area between the Intake and Two Culverts by Owens Valley
voles. Evidence of vole activity including runways and droppings and cut vegetation along runways
was seen throughout this area (Photo 12 — Appendix 3). The vole is a LORP habitat indicator
species and California species of special concern. EIk were seen in the Two Culverts to Mazourka
Road reach, the Manzanar Reward Road to Reinhackle Measuring Station reach and in the Islands
area.

Woody Recruitment

Woody recruitment of willow and cottonwoods was found throughout the LORP though at fewer sites
than in 2008 (see RAS Figure 9). Several age classes of woody riparian species are now present
on the LORP. Observers were directed to use the “woody recruitment” code just for seedlings or
plants that sprouted this year. In some cases, observers found it difficult to age young plants.
Woody recruitment sites documented may include sites supporting plants that established prior to
the 2009 seasonal habitat flow.
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Woody Recruitment Observations 2007-2009
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RAS Figure 9. Woody Recruitment Observations 2007-2009

Most of the observations were for willow species including tree willow species such as Goodding’s
willow (Salix gooddingii) and red willow (S. laevigata) and shrub willows including narrow-leaved
willow (S. exigua) and arroyo willow (S. lasiolepis). There was only one observation of Fremont
cottonwood (Populus fremontii) recruitment, though several revisit sites had yearling cottonwoods.
Recruitment was noted on the muddy margins of the river, sandy banks, as well as dense meadow
areas adjacent to the river that may have been inundated during the seasonal flow event in May
2009 (Photo 13 — Appendix 3).

Woody recruitment sites were more heavily distributed in the northern river reaches, particularly from
Blackrock Ditch to Two Culverts (Maps 12 and 13 — Appendix 1). This coincides with the highest
number of tamarisk seedling observations, which were also in the Blackrock Ditch to Two Culverts
reach in 2009. Woody recruitment was lower in the DHA, BWMA, and Off-River Lakes and Ponds.
Woody recruitment is unknown in the Thibaut Riparian Exclosure since for the most part the river's
edge was not accessible within the exclosure. 2008 also had relatively high woody recruitment from
Manzanar Reward Road to the Islands Lease grazing exclosure and in the BWMA.

2009 woody recruitment observation sites were very close to woody recruitment observation sites of
2008 and 2007 with a few new sites. Maps 14-16 in Appendix 1 show 2007-2009 woody recruitment
data for reaches with relatively high woody recruitment - Blackrock Ditch to Two Culverts; Two
Culverts to Mazourka Canyon Road; and Mazourka Canyon Road to Manzanar Reward Road. In
2009, there were locations closer to the Intake and more sites near Manzanar Reward Road. Also
in 2009 there was a new site on the eastside of Upper Twin Lake and a site at Waggoner.

Most observations were of 1-5 willow seedlings and 2008 had the highest numbers of abundance
categories of all the years 2007-2009 (see RAS Figure 10). The Two Culverts to Mazourka Canyon
Road reach and the Mazourka Canyon to Manzanar Reward Road reach each had two observations
of greater than 100 seedlings (see RAS Figure 11). Another observation of greater than

100 seedlings was a moist sandy point bar south of Blackrock Ditch.
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Woody Recruitment by Abundance Categories 2007-2009
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RAS Figure 10. Woody Recruitment by Abundance Categories 2007-2009
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RAS Figure 11. Woody Recruitment Abundance by Reach 2009
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The Islands Lease grazing exclosure to Lone Pine Depot Road (Lone Pine) reach had relatively low
woody recruitment in 2009; although many tamarisk seedlings were observed (see Tamarisk
Seedling section, page 15). Tamarisk seedling recruitment was higher in this reach than woody
recruitment. There was one observation of 1-5 willow seedlings at Waggoner (BWMA) and one
observation of 1-5 willow seedlings at the eastside of Upper Twin Lake (Off-River Lakes and Ponds).
Woody recruitment was higher in these areas in 2008, though no woody recruitment was observed
in these areas in 2007 (see RAS Figures 12 and 13). The Blackrock to Two Culverts reach had
more observations in higher abundance categories in 2009 compared to 2008, likely due to greater
accessibility in 2009 as compared to 2008.

Woody Recruitment Abundance by Reach 2008
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RAS Figure 12. Woody Recruitment Abundance by Reach 2008
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Woody Recruitment Abundance by Reach 2007
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RAS Figure 13. Woody Recruitment Abundance by Reach 2007
Other

Observations falling into the “other” category mainly were those concerning hydrology and
vegetation. Downstream from the Intake at River Mile 1.3, thick tules and vegetative debris
appeared to be slowing flow. It did not appear to be a beaver dam but perhaps just thick tules
trapping some debris. Two cut banks were observed in the Blackrock Ditch to Two Culverts reach,
just north of the Thibaut Riparian Exclosure. A cut bank at River Mile 10.4 is approximately

25 meters in length and a cut bank at River Mile 11.7 is approximately 15 meters in length (Photo 14
— Appendix 3). The banks were scoured of vegetation and appear to be cutting into the floodplain
and may require further evaluation. It is possible that this is a natural channel meander process
initiating. In the Thibaut Exclosure area at River Mile 14.3, there were dense cattail and tules in the
channel possibly slowing flow (Photo 15 — Appendix 3). There was submerged aquatic vegetation in
channel at River Mile 18.7, just north of Mazourka Canyon Road.

Revisit

Sites from previous surveys selected for revisiting included all noxious weed and bull thistle sites,
woody recruitment sites and tamarisk seedling sites with multiple plants, and some road, recreation
and trash sites. 140 sites along the river were revisited and 22 wetland sites were revisited. The
river sites revisited included 87 woody recruitment sites, 17 tamarisk seedling sites, 13 road sites,
8 noxious weed sites, 5 trash sites, 4 exotic weed sites, 3 fence and 3 recreation sites.
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4.9. River Sites
49.1. Woody Recruitment

The purpose of revisiting woody recruitment sites was to see if willow and cottonwoods recruits
survived and if there were other changes that had occurred.

87 woody recruitment sites were revisited (Maps 17 and 18 — Appendix 1). At the woody recruitment
sites, willow and cottonwood sapling survival was noted at about two-thirds of the sites. Almost half
of the sites had the same or greater number of willows and cottonwoods present in 2009 than in
2008. 23 sites had fewer plants in 2009 than those in 2008. New seedlings were also observed at
18 sites supporting recruitment in 2008. Some observers noted the inundation of saplings at some
revisit sites (Photo 16 — Appendix 3).

Intake to Blackrock Ditch

Willow seedlings generally survived and sometimes were associated with tamarisk seedlings. All
three sites visited in this reach had some willow seedling survival, though there was one dead willow
sapling noted at one site.

Blackrock Ditch to Two Culverts

Nine sites were visited, all but one on the west side of the river. Willow and cottonwood survival was
good where it was possible to evaluate (Photos 17 and 18 — Appendix 3). Towards the southern
end of this reach, bassia became so thick that access too many sites was limited. At two sites on
the west side of the river, cottonwood sapling and sapling red willows (S. laevigata) and narrowleaf
willow (S. exigua) saplings were flooded (not noted in 2008) but were still alive (see Photo 16).
Another site on the east side of the river had two cottonwoods on the flooded river edge in 2008, all
of which survived in 2009.

At three sites that the observer could only see from a distance, sapling survival and woody
recruitment appeared successful. At another site with better access, one cottonwood sapling
survived, another cottonwood sapling died and the willow seedlings had died. Notes in the 2008
data did not comment on thick vegetation at these sites. This reach coincides with the Thibaut
Riparian Exclosure where livestock grazing is excluded.

Two Culverts to Mazourka Canyon Road

Cottonwood and willows generally survived in this reach. 12 sites were visited, nine on the west
side and three on the east side of the river. At several sites, cattails were encroaching and possibly
limiting woody recruitment and sapling growth. Two other sites on the west side of the river were
noted to be moderately browsed, perhaps by elk. This was one area where elk were observed
during the survey (see Wildlife section). At one site on the east side of the river, the observer in
2009 saw S. gooddingii willows from 2008 but did not see two cottonwood saplings observed in
2008.

Mazourka Canyon Road to Manzanar Reward Road

Cottonwood and willows generally survived in this reach. 24 sites were visited, approximately half
on the west side of the river and half on the east side of the river. At most sites, there were more
cottonwoods and willows observed at the sites in 2009 than in 2008. Tamarisk seedlings were
found at these revisit sites, though separate tamarisk seedling observations were not recorded in
this reach during the RAS. Willow saplings were inundated at some sites, but still alive. In one case
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it was noted that sapling growth was not vigorous perhaps due to the inundation. Cottonwood
saplings were revisited at three sites. At another two sites the cottonwood seedlings seen in 2008
were not relocated in 2009, though willows survived. Some sites did have substantial recruitment;
one site on the west side of river had five-ten plants in 2008 and had plants “too numerous to count”
in 2009.

Manzanar Reward Road to Reinhackle Measuring Station

Cottonwood and willow survival appeared reduced in this reach compared to other areas. 23 sites
were visited; the majority on the west side of the river. Three sites had no survival of either willow or
cottonwood seedlings. At a fourth site, the cottonwood seedlings did not survive though willow
seedlings survived. Inundation was listed as a reason for the mortality at two of these sites. About
half the sites had lower survival in 2009 than seedlings present in 2008. There were a couple sites
on the east side of the river where S. gooddingii saplings survived but cattail was encroaching.
There was also a site where there was some grazing effect potentially due to elk. This was another
area where elk were observed (see Wildlife section). At one site on the east side of the river, more
than 100 S. gooddingii seedlings were still present on the floodplain with saltbush and saltgrass.
Another site showed cottonwood recruitment; it had a new P. fremontii seedling in 2009 along with
15 of 70 S. gooddingii seedlings identified in 2008.

Reinhackle Measuring Station to Islands Lease Grazing Exclosure

Most of the cottonwood and willow seedlings observed in 2008 were not found in 2009. Presumably
they did not survive, though it is possible that they were not successfully located. Of fourteen sites
visited, the majority of which were on the east side of the river, eight had no survival. One site had
the same S. exigua seedlings in a meadow that were seen in 2008 (Photos 19 and 20 — Appendix
3). A couple of drying oxbows on the west side of the river where S. gooddingii seedlings were
observed in 2008 had dried out in 2009 and did not have S. gooddingii saplings. Other sites on the
east side of the river were still wet in 2009 but did not have S. gooddingii saplings.

Islands Lease Grazing Exclosure to Lone Pine Depot Road

One site on the east side of the river was visited in this reach. A willow survived.

Lone Pine Depot Road to Pumpback Station

One site on the east side of the river was visited in this reach. S. laevigata seedlings along the bank
survived in 2009.

Tamarisk Seedling

Three of 17 tamarisk seedling sites had no tamarisk. All the other sites had year-old tamarisk plants
and most of the sites had new tamarisk seedlings, though there were fewer tamarisk seedlings in
2009 than in 2008 for most sites. Most of the tamarisk seedling revisit sites were located in the
Islands area, some near Blackrock Ditch, between Mazourka Canyon Road and Manzanar Reward
Road and one near the Pumpback Station. Of four sites that had greater than 100 tamarisk
seedlings in 2008 (all in the Islands area), only one had greater than 100 tamarisk seedlings in 2009.

Roads

Three of 13 road sites revisited still had evidence of more than occasional vehicle use. Most of the
roads near the Intake had been rehabilitated; however, in a few places vehicles had accessed the
area and further action may be needed to exclude drivers from this area. The three sites that
observers noted should be evaluated further include a road on the east side of the river between
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Two Culverts and Mazourka Canyon Road, one south of Manzanar Reward Road and one south of
the Islands area.

Noxious Weed

Perennial pepperweed was present at all seven revisit sites where observations were made (one
site was inaccessible due to flooding). Perennial pepperweed continued to be present in the
locations mentioned earlier in the report 1) Between Intake and Two Culverts (north of Blackrock
Return Ditch) and 2) Manzanar Reward Road and Georges Creek Return.

Trash

Trash was again found at the five sites that were revisited. The fishing spot at George’s Creek
Return had fishing debris (near River Mile 31). Two sites on the river east of the Lone Pine Dump
had trash removed yet there appeared to be additional trash (River Miles 45.2-47.9). In one case, a
table had been removed, but there was a steel bed frame. The other site had appliances removed,
but still had an old television and additional trash. A couple other sites east of the Lone Pine Dump
had trash seen in the 2008 RAS visit but no additional trash.

Exotic Weed

Bull thistle was still present at one site. At two other sites, bull thistle was not found by observers.
One site was inaccessible due to dense stands of decadent bassia.

Fence

Three fence sites that were revisited did not indicate resource impacts. Two sites where old fences
were down were on the east side of the river, between Manzanar Reward Road and George’s
Return. These fences are not necessary to prevent cattle from river access (one fence is over

300 meters away from the river). A third fence on the east side of the river east of Lone Pine, is
overgrown but again is an old fence that is not currently serving a function with regard to the LORP.

Recreation

Two of three sites revisited still had some signs of recreational use. Fire rings were gone but there
was trash at the sites.

4.10. Wetland Sites

Of the wetland sites, eight road sites were revisited, six exotic weed sites, four woody recruitment
sites, two tamarisk seedling sites, one noxious weed site and one fence site.

4.10.1. Woody Recruitment

Four woody recruitment sites were revisited (Maps 17 and 19 — Appendix 1). Two sites were in the
Delta and two sites in BWMA.

Blackrock Waterfowl Management Area

Two sites on the east side of Winterton Slough were visited. Survival of willow and cottonwood was
mixed, but generally poor. At one site S. exigua, S. laevigata and P. fremontii seedlings seen in
2008 were not seen in 2009. Instead, Russian olive (Eleagnus angustifolia) was present. At the
other site, hundreds of willow (S. exigua and S. laevigata) and six cottonwood (P. fremontii) were
seen in 2008. The observer did not find the cottonwood in 2009, but saw ten S. gooddingii
seedlings.
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Delta Habitat Area

Two sites in the DHA were revisited. S. exigua saplings were seen at both sites in 2009.

Tamarisk Seedling

Two sites at Winterton Slough were revisited. Larger tamarisk plants and new tamarisk seedlings
(6-25) were observed at both sites.
Roads

Four of the eight road sites revisited still had evidence of more than occasional vehicle use. A
couple roads near Thibaut had been rehabilitated. Road sites that require further evaluation were in
the Thibaut and Delta areas.

Noxious Weed

The perennial pepperweed site detected in the Drew Management Unit in 2008 was inaccessible
this year due to flooding.

Trash

None visited.

Exotic Weed

Six sites were revisited. At most of the sites (eastside of Winterton Slough) bull thistle was present
but was dead or dying.

Fence

A fence at Thibaut ponds was functioning properly.

Recreation

None visited.
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4.11. Response to Ecosystem Sciences 2008 LORP RAS Adaptive Management
Recommendations

Report Composition

Develop consistent documentation and reporting template that will enable better comparison
between years of data collection.

Response

Data are organized by an observation code (BEA, TARA_SEED, etc.). The data are discussed in
sections for each observation code. Data are presented in tables organized geographically from north to
south. The abundance data code added this year will facilitate comparison between years of data.
Rather than having to sort through data notes, data from multiple years can be compared quantitatively.

Data Organization and Management

Future RAS efforts should include a categorical data element. Annual data collection needs to be
integrated in order to better analyze changes from year to year.

Response

A categorical data element has been added to the observations for which multiple individuals are likely.
These observations codes are exotic weeds (EXW), noxious weeds (NOX), Russian olive (ELAN),
tamarisk (TARA), tamarisk seedlings (TARA_SEED) and woody recruitment (WDY). There are columns
for 1-5, 6-25, 26-100 and >100 individuals. The observer makes a checkmark in the appropriate
column. 2007 and 2008 data were reviewed and categorical information was added where there was
specific information in the notes to make this possible.

Data integration is taking place by having all data (2007-2009) in an ACCESS database and in a GIS.
There are some challenges in comparing data between years because of difference in data collection
methods; however, this is becoming increasingly standardized. 2007 and 2008 data were reviewed to
add categorical data information. There was enough specific information in the data notes to add
categorical data to approximately 70% of the exotic weed, Russian olive, tamarisk seedling, woody
recruitment and revisit site (for which categorical data is appropriate) data. Greater data integration in
the analysis has taken place in this report as compared to previous reports. Graphs comparing
2007-2009 data were prepared and included in this report.

Noxious Weeds

Perennial pepperweed was detected at four different sites and appears to have spread from previous
years. Locations should be verified and treated multiple times to prevent further expansion.

Response

The sites were verified in the 2009 RAS. Location information and maps were transmitted to the Inyo
County Agricultural Commissioner on August 27, 2009. All of the pepperweed sites detected during
2007 and 2008 RAS were transmitted to the Commissioner which is responsible for treatment. For
all sites documented in 2009, LADWP requested that the Commissioner notify LADWP of actions
taken. The Commissioner notified LADWP that several sites were treated on September 1, 2009
with the remainder scheduled for treatment on September 8, 2009.
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Exotic Weeds

2008 RAS noted dense stands of smartweed (Bassia hyssopifolia) encompassing much or all of the
floodplain over a roughly 10-mile section of the river. This presents an opportunity for adaptive
management. Control methods including physical, biological control, and chemical control. We
recommend developing a study design of one or more methods of control to be used to treat selected
sections of the infestation and monitor results.

Response

To facilitate livestock trampling of dead Bassia hyssopifolia, LADWP is allowing the lessee to graze
the White Meadow Riparian Field without adherence to grazing utilizations standards during the
2009-2010 grazing season.

Woody Recruitment

Woody recruitment appears to be occurring throughout the floodplain. Future data collection efforts
should include categorical data documenting the number of new sprouts per location.

Response

A categorical data element has been added to the woody recruitment observations. There are columns
for 1-5, 6-25, 26-100 and 100+ individuals. The observer makes a checkmark in the appropriate
column.

Grazing Management Issues

Supplemental feeding sites within the floodplain. Feeding/supplement areas are not permitted within the
riparian and floodplain areas. Consultation with lessees and removal.

Response

Following the 2008 RAS report, LADWP consulted with lessees regarding the requirement to remove
supplemental feeding sites within the floodplain. It appears that all supplemental feeding sites within the
floodplain have been removed. No supplemental feeding sites were detected in the floodplain during
the 2009 RAS.

Tamarisk

Request more information and the spatial data on the specific locations where tamarisk eradication was
performed. 2008 RAS documented 700 tamarisk points, but reporting issues confounded results.
Using categorical data for tamarisk results would alleviate many reporting issues. Data confusion
and tabulation makes it difficult to make adaptive management recommendations concerning tamarisk.

Response

A categorical data element has been added to the tamarisk observations. There are columns for 1-5,
6-25, 26-100 and >100 individuals. The observer makes a checkmark in the appropriate column. Data
from 2007 and 2008 were categorized when possible and categorical data are presented in this report.
Also see Recommendations for future RAS implementation.
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Tamarisk Seedlings

2008 RAS seedling sites all need to be visited, verified and treated.

Response

2008 sites were revisited. The locations of all tamarisk seedling locations were forwarded to the
Tamarisk Control Project Manager by ICWD staff.

Tamarisk Slash

Large slash piles should continue to be chipped, burned, and/or removed from the streambanks. Pile
new slash in appropriate areas, not on streambanks, where LADWP can dispose of them.

Response

For the last two years, LADWP has burned tamarisk slash in place in the first eleven river miles.
Treatment of tamarisk slash has been and will continue to occur during the winter months at locations
identified and prioritized by ES.

Roads

Data management and clarity of road abundance and impacts is needed as part of ongoing road
inventory.

Response

The initial approach to RAS directed observers to “record all roads in the floodplain” as well as ‘new
roads’. There are numerous pre-existing roads in the floodplain and it is impractical to record all these
roads, particularly when recreational access is not restricted and therefore change not expected. In
2009, a road layer was added to the field maps. This road layer contained all roads providing access to
or traversing the floodplain that were visible on 2005 satellite imagery. Observers were directed to only
note “new roads”- e.g., those not present preproject (2005) or pre-existing roads with resource impacts.
Team leaders need direction from management and ES regarding adaptive management of contingency
monitoring of those areas identified in 2009 as having potential resource impacts.

Trash

Removal and proper disposal of several large appliances dumped into the floodplain.

Response

LADWP staff removed trash identified in 2008. However, people have continued to dump at these sites
and trash was again found with 2009 RAS.

Beaver

No new recommended action.
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4.12. Recommendations for Future RAS Implementation

The following are suggestions submitted by ICWD and LADWP staff who were involved with the
2009 LORP RAS. The recommendations are divided into “Data Collection and Management” and
“Training.”

4.12.1. Data Collection and Management

Exotic Weeds

Add a species code field to identify the particular species identified. This information was often
though not always noted in the comment field. This field would be useful to sort and analyze the
data especially between years.

Revisit Sites

Add a “Revisit” field and include the observation code (WDY, TARA_SEED, etc.) for Revisit sites.
Currently “Revisit” is one of the observation codes. Because Revisit is the observation code, the
type of site (woody recruitment, tamarisk seedling, etc) is not apparent by looking at the record. If
the records are sorted by woody recruitment observation code for example, the woody recruitment
data that are Revisit sites are not included in the query. Although a field describing the type of
record can be added after data collection, it would be more efficient to have this field already
included in the record in the beginning.

Include Revisit Site number (FID) field in database.

Roads

Need input from management and ES regarding handling recreational issues, especially for vehicle
activity. Establish photopoints to better track changes in resource impacts at selected road sites.

Tamarisk and Russian Olive

Only record established plants every five years. Record only seedlings or resprouts every yeatr.
Tamarisk and Russian olive adult plants do not change substantially over the whole LORP area
year-to-year.

Tamarisk Datasheet

Eliminate the TARA datasheet. Record TARA on Rapid Assessment datasheet. This along with
only recording seedlings and resprouts, except every five years will save field and data entry time
without substantial loss of information needed for yearly adaptive management recommendations.

Woody Recruitment

The fate of woody recruitment sites might be better tracked by selecting a subset of all areas supporting
recruitment the last few years to monitor. Could evaluate spatially where recruitment has taken place
(the patterns) and select sites to return to every year, establish photopoints and otherwise record same
data as 2007-2009 RAS.
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4.12.2. Training
Camera

Make sure camera dates and years are set accurately. Have observers add Primary Observer
initials suffix to photos (e.g. DSC1003_DH.jpg). Rapid Assessment Datasheet

Standardize General Survey Area Description and create a GIS shapefile of the LORP areas using
the descriptions below. Upon compilation of the GPS observation points, overlay the points on the
LORP Area shapefile and transfer the area attributes to the points. This would provide a simple
method for observation analysis.

¢ Intake to Blackrock Ditch (River Mile 0 to 5.1)

e Blackrock Ditch to Two Culverts (River Mile 5.1 to 16)

e Two Culverts to Mazourka Canyon Road (River Mile 16 to 20)

e Mazourka Canyon Road to Manzanar Reward Road (River Mile 20 to 28)

¢ Manzanar Reward Road to Reinhackle Measuring Station (River Mile 28 to 33.6)

¢ Reinhackle Measuring Station to Islands Lease Grazing Exclosure (River Mile 33.6 to 38.7)
e Islands Lease Grazing Exclosure to Lone Pine Depot Road (River Mile 38.7 to 43.6)

e Lone Pine Depot Road to Pumpback Station (River Mile 43.6 to 53.2)

e Delta Habitat Area (River Mile 53.2 to 57.6)

e Blackrock Waterfowl Management Area:
Thibaut
Winterton
Waggoner
Drew

e Off-River Lakes and Ponds:
Goose Lake
Coyote Lake
Twin Lakes
Billy Lake

Change datasheet to East / West / Off-River (for Off-River Lakes and Ponds, etc); some observers
entered west of River, even though they weren't at the river, they were at Thibaut.

Highlight on the datasheet EXW, NOX ELAN, TARA, TARA_ SEED and WDY and instruct staff that
categorical information should be collected for all these observation codes. Personnel did not
always collect categorical information for these observation codes. Consider whether categorical
information should be collected for TARA_SLASH. When 2007 and 2008 data were reviewed,
categorical information was added to some TARA_SLASH data. However, no one in 2009 collected
categorical information for TARA_SLASHSs. Data in the Revisit and Other Observation codes will
occasionally also have categorical information.

Modify datasheet to include Primary Observer and Other Observers. In the database, only one

observer is entered. With the current system, the Primary Observer must be determined by the
database manager. Make datasheet contain no grayscale in data entry fields.
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Exotic Plants

Provide clarification to observers on which exotic plants to record. For example, due to its potential
to become a problem invasive, include Robinia pseudoacacia (ROPS) on list of invasive plants to
document.

Consider elevating Lepidium latifolium (LELAZ2) to its own impact code due to its invasive potential.
Encourage collecting specimens of unknown plants.

GPS

Make sure personnel take GPS points for all data points including Revisit sites. Because some field
staff collected GPS points for the Revisit sites and other staff did not, there were two sets of data. It
was necessary to do a query to put these two datasets together.

Some observers entered the Impact Code into the GPS Description field. They should not do this.
The Description field should contain the date and time of the feature being collected, i.e.
“10-AUG-09 9:40:57AM".

Tracks and points should be in the same GDB file, named similar to “2009 08 10 DS.gdb.”
Maps
The importance of using field maps to document non-GPSed items should be emphasized.

Observers should not annotate maps with points they are already collecting GPS points; only
annotate maps with non-GPSed features.

Use fine point red Sharpies on field maps, not hard-to-read pencil or pen.

Metric

Emphasize exclusive use of metric system.

Revisit Sites

Make sure Revisit site labels show up on map. Perform queries before going out in the field listing
what Reuvisit sites would be in each section. If a Revisit site is not revisited, instruct staff to record
why the Revisit site was not visited.

Ask observers to collect new GPS positions for Revisit waypoints and enter revisit waypoint number
in notes. Make sure RW code is used for Wetland Reuvisit sites.

Tamarisk
For TARA observations suggest terms like flowering/non-flowering and number of plants.

Woody Recruitment

Continue to instruct personnel to record only new seedlings not saplings.

Age Class Field

Include a new column on the datasheet called “Age_Class.” When appropriate, observers would enter
SEED (seedling), SAP (sapling), or RSP (resprout). This field would be applicable to NOX, ELAN,
TARA, and WDY. By including an Age_Class field on the datasheet, there would be no need for a
TARA_SEED impact code.
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4.13. Appendices

4.13.1. Appendix 1. Rapid Assessment Survey Maps
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4.13.2. Appendix 2. Rapid Assessment Survey Tables

RAS Table 1. 2009 LORP Rapid Assessment Raw Data by Impact Type

Beaver Activity

RAS Data ID|Easting | Northing | General Survey Area Observer Comments

RA-137 399663 [4070702 | River Mile 23.0 Dam in reservair. No sign of animals

RA-136 399786 | 4070544 | South of Mazourka Rd Beaver dam, .5mtall, W branch

RA-105 408705 | 4048821 [ Narrow Gauge Road South |Heard tail slap and saw big ripple in river. No beaver damin sight.

Disturbance
RAS Data ID [Easting | Northing |General Survey Area Observer Comments
RA-119 399291 4072966 | South of Mazourka Canyon Road, East side of River  |road for measuring station and tumout
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RAS Table 1, continued 2009 LORP Rapid Assessment Raw Data by Impact Type

Exotic Weeds
RAS DataID |Easting [Northing |General Survey Area Observer Comments Abundance
RA-115 392487 |4092601 |intake t0 2.2 GRSQ - Grindelia squarrosa. Pics are close up and general area 6-25
RA-113 392482 4092365 |Intake South on bank, gumweed 6-25
RA-113 392512 4092316 |Intake South gumweed on bank 1-5
RA-115 392575 4092310 |intake t0 2.2 GRSQ - several plants along oxbow 6-25
RA-113 392824 14091907 |intake South Gumweed around oxbow 6-25
RA-114 393925 (4089648 |North of Black Rock ditch BAHY population, very decadent >100
RA-114 393900 (4089556 |North of Black Rock ditch BAHY population in upland. >100
RA-114 394186 (4088821 |North of Black Rock ditch Large BAHY population from floodplain to uplands. 3.9 river miles. >100
RA-114 394318 (4088476 |North of Black Rock ditch large BAHY population 100x100m on flood plain >100
RA-116 394461 (4087905 |intake BAHY - dead dry, almost 100% cover inside bend for 50ft. >100
RA-116 394476 |4087898 |Intake BAHY contiunes over bend S 100ft from point.
RA-126 3560 (4087783  |south from Blackrock Measuring Station decadent Bassia covers area with some new regrowth.
RA-126 394763 [4087564 |south from Blackrock Measuring Station Phragmites stand, approx. 20m in length in channel
RA-118 395053 |4087253 Dead BAHY, takes up whole flood plain (50m-70m fromriver) >100
RA-126 395159 4087011 |south from Blackrock Measuring Station 5m long stretch of Phragmites
RA-126 395123 4086985 |south from Blackrock Measuring Station Small area of Phragmites approx. 20mx10m in cut off meander bend
RA-112 391347 |4085949 |Eastside of Winterton Slough CIVU 3 plants flowering on both sides of fence 1-5
RA-112 391372 |4085924 |Eastside of Winterton Slough CIVU, 3 plants flowering 1-5
RA-110 391377 4085908 |Winterton Slough, west side CIVU plants at edge of PHAU and meadow 6-25
RA-131 395567 4085820 |Fast of Wagonner approx. 40m long patch of phragmites in channel
RA-131 395729 4085815 |East of Wagonner approx. 10 stalks of phragmites at edge of wetted channel
RA-156 393736 4085691 |Coyote, Goose Lake to River, West Side bull thistle. Flowering, seed (1 plant) 1-5
RA-110 391483 |4085599 |Winterton Slough, west side North of TARA, CIVU plant 1-5
RA-156 393782 |4085565 |Coyote, Goose Lake to River, West Side bull thistle. S end of lower Twin, flowering, seeds 1-5
RA-156 393760 4085558 |Coyote, Goose Lake to River, West Side bull thistle. Flowering, seed 6-25
RA-118 395892 4085307 Dead BAHY approx. 2m tal, 70m long along river >100
RA-131 395988 4085004 |East of Wagonner Phragmites patch surrounds wetted off river depression
RA-131 396109 4084979 |East of Wagonner 40m long patch of phragmites in channel
RA-117 395723 |4084206 extensive BAHY from river mile 8.9-9.25 Point on S end of polygon.
2-3 acrestall dead Basia in loop of river. Infestation starts 10m W of
RA-125 395924 14083889 |mile 5.1 point. >100
RA-117 395955 4082705 BAHY covering points. GPS point marks S end.
RA-156 394888 4082419 |Coyote, Goose Lake to River, West Side bull thistle at wooden wier between upper and lower Goose Lake
RA-156 396453 4081539 |Coyote, Goose Lake to River, West Side impenetrable BAHY aong Goose Lake return to river >100
Solid BAHY, SATR12, ATTO, SAVE, SUMO. Was not able to get
RA-122 396594 14081211 ]Goose return to two culverts. close to the river.
RA-141 391165 (4081170 |Thibaut Ponds bull thistle E391165 N4081171 6-25
RA-141 391050 (4081126 |Thibaut Ponds curlycup gumweed infestation E391051 N4081128 >100
RA-155 391004 [4081109 |Thibaut - rare plant exclosure - West side  |outbreak GRSQ along ditch, from spillway to E. 1000's of plants >100
GRSQ outbreak along entire reach of ditch from spillway S. Point
RA-155 391036 (4080923 |Thibaut - rare plant exclosure - West side  |taken only to locate ditch >100
RA-150 392983 (4080796 |Thibaut many PHAU stands here >100
RA-151 391470 [4080783 |Thibaut Unit, BWMA 1-2 bull thisle among small patch of gumweed 1-5
RA-155 391383 (4080706 |Thibaut - rare plant exclosure - West side  |point centered in hot spot. See map. GRSQ >100
RA-129 397745 4080620 |4 miles north of 2 culverts Impenetrable Bassia/ Dense. Up to 8ft high
RA-150 393295 [4080387 |Thibaut 4 PHAU stands on edge of dry basin >100
RA-151 393528 (4079704  |Thibaut Unit, BWMA scattered gumweed patches at basins and ditches throughout area
RA-151 393727 |4079122 |Thibaut Unit, BWMA gumweed along dd ditch. Not dense. >100
RA-150 394225 4078898 |Thibaut gumweed on SW edge of flooded area (now dry) >100
RA-150 394337 |4078854 |Thibaut gumweed covers entire permiter of dry basin. See map.
RA-150 394337 |4078854 |Thibaut gumweed at S end of flooded area >100
RA-150 394022 [4078701 |Thibaut GRsp. Gumweed in dry ditch near FOSP >100
RA-104 398040 |4076974 |Two Culerts to Mazourka GRSQ patch approx. 4m from river
large patch of BAHY/SATR, whole inside bend of river. Patches of last
RA-124 398972 4074382 |South of Mazourka years growth and patches of this years >100
RA-104 398995 (4074339 |Two Culerts to Mazourka GRSQ patch on river
RA-124 398254 (4074221 |South of Mazourka Acacia sp. (white thorn) by Billy Lake 1-5
RA-124 398911 (4074122 |South of Mazourka big clone of phragmites along river (goes 50m in) >100
RA-124 398826 14073778  |South of Mazourka PHAU dense stand
RA-124 399359 4073216 |South of Mazourka 8 acacias, whitethorn/ TARA seedlings
RA-119 399266 4073043 |South of Mazourka Canyon Road ROPS/ELAN population in flood plain 6-25
RA-135 400598 4067232 |above and below manzanar reward rd. large patch of Phragmites (40x20m) toward the margin of flood plain  |>100
large patch of Phragmites (100x30m) from near 7.2 miles to W
RA-135 400656 |4067150 ]above and below manzanar reward rd. (margin of floodplain) >100
large patch of Phragmites along the edge of flood plain; N of the
RA-135 400588 4066966 |above and below manzanar reward rd. confluence along with SAEX >100
Phragmites along the margin of floodplain (bottom of the drop down).
RA-135 400639 |4066795 |above and below manzanar reward rd. Very wet >100
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RAS Table 1, continued 2009 LORP Rapid Assessment Raw Data by Impact Type

Exotic Weeds (continued
RAS DataID |Easting [Northing |General Survey Area Observer Comments Abundance
RA-135 400701 4066771 |above and below manzanar reward rd. Phragmites, 30x50m >100
RA-135 400645 |4066731 |above and below manzanar reward rd. along the drop down into floodplain. Hear some sort of wash or drain. [26-100
RA-135 400629 4066541 |above and below manzanar reward rd. Phragmites along the drop down and wash coming from W 26-100
RA-135 400806 (4066333 |above and below manzanar reward rd. Phragmites along river margin 5x5m 26-100
RA-135 400939 (4066119 |above and below manzanar reward rd. Phragmites along the dd channel 5x30m >100
Phragmites, large patch along old channel running toward/along
RA-135 400918 [4066035 |above and below manzanar reward rd. western margin of flood plain. >100
RA-135 400951 (4065924 |above and below manzanar reward rd. Phragmites along oxbow lake 26-100
RA-135 400989 (4065889 |above and below manzanar reward rd. small patch of Phragmites along the hoot hil. 6-25
RA-128 402035 [4064950 |south of Manzanar Reward Road large stand of PHAU >100
RA-128 402096 4063837 |south of Manzanar Reward Road small PHAU stand >100
RA-138 402491 4061998 |south of manzanar reward rd PHAU stand >100
RA-138 402365 14061780 _|south of manzanar reward rd PHAU stand >100
RA-138 402556 14061603 ]south of manzanar reward rd PHAU stand >100
RA-138 402623 4061463  |south of manzanar reward rd PHAU stand >100
RA-138 402622 14061463 _ |south of manzanar reward rd PHAU stand >100
RA-138 402651 14061422 |south of manzanar reward rd PHAU stand >100
RA-138 402724 14061312  |south of manzanar reward rd PHAU stand >100
RA-133 402702 [4061127 |South Manzanar to Islands large clone of PHAU, see map
RA-139 403731 |4056872 |lslands 5 mature plants. CIVU. 1Im from water 1-5
RA-144 403895 4056846 [Islands Phragmities 5x30m along the river margin 26-100
RA-144 403838 (4056831 |lslands bull thistle along milkweed/JUBA/LETR 26-100
RA-144 403833 4056820 |lslands Phragmites 20x40m along the flood plain margin >100
RA-147 408542 14050001 |Lone Pine PHAU stand 1-5
RA-147 408599 14049460 |Lone Pine Bull thistle 1-5
RA-149 411121 4047190 |Below Hwy 136 to pumpback bull thistle in channel, flowering and setting seed 1-5
RA-154 412509 4044322 |Dela east side Phragmities 5x40m along the wetted edge >100
RA-154 412794 14044238 |Deta east side Phragmites among Tules along wetted edge of side channel 26-100
Fencing
RAS Data ID_|Easting |Northing |General Survey Area Observer Comments
RA-119 400122 {407 1506 | South of Mazourka Canyon Road Old fence with barbed wire
fence along road (approx. 10m W from river). Cut for river access
RA-135 400683 [4066429 |above and below manzanar reward rd. from W.
fence on floodplain, did not see it on map. Runs E and W. Looks Tike
RA-142 403399 [4055777 [South of islands an old 3-wire fence.
Grazing
RAS Data ID |Easting |Northing [General Survey Area Observer Comments
RA-138 402708 |4060524 |south of manzanar reward rd cattle grazing in area. Trails and footprints in mud. Willows grazed
RA-138 402777 4059943 |south of manzanar reward rd cattle sign along two-track, see photo
RA-149 410464 |4047658 |Below Hwy 136 to pumpback compaction/denuded veg by livestock.
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RAS Table 1, continued 2009 LORP Rapid Assessment Raw Data by Impact Type

Noxious Weeds
RAS Data ID__|[Easting]Northing[General Survey Area Observer Comments Abundance
RA-114 393907 14089626 | North of Black Rock ditch LELA population. Untreated. See Nox weed form. 26-100
RA-114 393926 4089306 | North of Black Rock ditch LELA within river channel
a small patch of LELA on the river bank. Plants are pulled, but
RA-116 3938924089284 |Intake should revisit site. 6-25
RA-116 3941524088777 |Intake (NAD27) E394193 N4088876, Approx 18 plants. 6-25
RA-116 3941904088751 |Intake (NAD27) E394152 N4088777, Approx 5 plants almost in water 1-5
RA-116 394300 J4088513|Intake (NAD27) E394301 N4088513, Approx 10 LELA plants in water 6-25
(NAD27) E394302 N4088425 10 LELA plants in water, 3 on bank.
RA-116 3943024088425 |Intake 10m downstream, 2 plants in water. Next to slash at point 037. 6-25
RA-114 3942704088384 | North of Black Rock ditch LELA infestation within river 1-5
RA-114 394569 14087812 | North of Black Rock ditch LELA infestation along river bank at 4.90 miles >100
4 LELA at muddy margin; 3 basal leaves only, one close to
RA-126 3945704087761 |south from Blackrock Measuring Station flowering; new site. 1-5
20m long dense patch of LELA at rivers edge, steep bank.
RA-126 394579 14087699 |south from Blackrock Measuring Station Treated with resprouts. >100
Approx. 15m long patch of LELA at edge of water between old
RA-126 3952284086265 |south from Blackrock Measuring Station Bassia and Typha >100
Lepidium latifolium growing at rivers edge (now flooded) starting to
RA-131 39544 314085894 |East of Wagonner colonize adjacent drier area up hill >100
RA-110 392007 4083137 |Winterton Slough, west side LELA plants flowering and rosettes, 25 plts 6-25
between oxbow in river toward the gate (S) among LETR in moist
RA-135 4014694065319 |above and below manzanar reward rd. meadow/S of BAHY patch. LELA 2x5m 26-100
25+ LELA setting seed. 15m N of river channel. Is saturated side
RA-146 402006 J4065021 |below manzanar reward, east side channel 6-25
LELA on bank and flood plain. Flowering and setting seed.
RA-146 402394 14063600 |below manzanar reward, east side Untreated. 26-100
RA-146 402655 14063499 | below manzanar reward, east side LELA in channel/bank. Flowering and setting seed. Untreated. 26-100
RA-146 402761 14063440 |below manzanar reward, east side flowering/setting seed LELA on W side of oxbow. 1-5
Recreation
RAS Data ID |Easting [Northing |General Survey Area Observer Comments
RA-122 397867 |4078104 |Goose return to two culverts. campfire ring along road at Two Culverts
RA-134 397894 14078068 |Goose return to two culverts. rock fire ring, trash. Just S of two culverts
Burn scars on ground along bank, smalltrash too. Campsite recently
RA-106 411318 14046241 |Between 138 and pumpback, The end used.
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JRoads
IRAS Data ID__[Easting [Northing [General Survey Area Observer Comments
Ruts, road was driven on for construction, continued use, needs to be
RA-113 392745 |4092169 |Intake South closed off, spurs off from Pole Line Rd.
Existing road partially flooded, vehicles may drive on grass to avoid
flooding, some new rutting and widening, new road going around
RA-113 392788 |4092004 |intake South powerline area
RA-113 393188 ]4091509 [Intake South Old road perhaps from construction, rehab road, no resource issues
IRA-126 394699 |4087614 |south from Blackrock Measuring Station Old road crossing river still barren, not recovering
IRA-118 396131 |4085000 road appears to be in use, not in floodplain
IRA-124 399279 4073143 |South of Mazourka flooded road in floodplain
old road. Entrance into floodplain blocked. Not used for a while. A
RA-135 400671 ]4066762 Jabove and below manzanar reward rd. beer bottle was found - indicates some traffic.
RA-130 400719 |4066678 |south of mazourka canyon rd. road tracks adjacent to river. No recent use, may be 1 yearold.
|RA—133 402157 |4062733 |South Manzanar to Islands Arizona crossing of George's creek, heavy use
IRA-133 402386 |4061634 |South Manzanar to Islands road ending at a fishing spot - some trash
JRA-138 402777 ]4059943 |south of manzanar reward rd 2 track heading into Tules, see photo
IRA-144 404324 14058373 |lIslands established road with recent tracks of tires
IRA-143 402431 |4057898 |lIslands, west side new spring developing where power line road meets 395
IRA—144 404118 |4057673 |lIslands old track of tires over a once wet area. Shotgun shells along the track
IRA-144 403970 4056840 |Jislands tire marks recent
gate with no road opened. Tracks from truck with mud tires passing
RA-148 407952 |4049775 [Narow guage rd south through. Do not know why gate is there. Gate needs lock.
|RA—105 408569 [4049054 |Narrow Gauge Road South comes down from the bluff and leads straight to the river.
IRA-106 411807 |4045646 |Between 138 and pumpback, The end Muddy tire tracks in flood plain, just one use.
unestablished road going through shrubs towards wetted edge from
RA-154 412510 |4044308 |Delta east side the road along power line. Fresh tracks.
IRA-154 412515 |4044270 |Delta east side multiple pathways. Sign that someone got stuck. Some traffic.
IRA-152 412500 ]4043845 |Delta 1 set of tracks in sand
IRA-152 414159 4040875 |Delta road continued
IEA—lSZ 414418 |4040219 |Delta many tracks just off berm going N.
A-152 414709 [4039584 [Delta tracks along edge of wetland. Tracks made by truck.
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Russian Olive

RAS Data ID Easting| Northing|General Survey Area Observer Comments Abundance
RA-116 3036334090611 |Intake juvenile - likely to drown. 1-5
RA-116 3939234089804 [Intake juvenile, on river bank 15
RA-111 3933084087470 |Eastside of Upper Twin Lake 2 resprouts from fire, March 2009 1-5
RA-109 3032814087377 |[North Twin Lake, west side 1 plant 2m tall, resprout from fire. Approx. 6 seedlings nearby also 1-5
RA-111 3936314087114 |Eastside of Upper Twin Lake 4 resprouts from fire, March 2009 1-5
RA-111 3936304087010 |Eastside of Upper Twin Lake 1 resprout from fire, March 2009 1-5
RA-111 3036304086909 |Eastside of Upper Twin Lake 3 resprouts from fire, March 2009 1-5
RA-109 3934504086720 |North Twin Lake, west side 1 resprout, 4 seedlings 1-5
RA-109 3034594086701 [North Twin Lake, west side 1 robust seedling, 1m tall 1-5
RA-111 3036484086687 |Eastside of Upper Twin Lake +15 resprouts from fire, March 2009 6-25
RA-109 3934044086582 |North Twin Lake, west side 1 resprout, 1m tall 1-5
RA-109 3933614086503 [North Twin Lake, west side 2 resprouts, approx 15 seedlings, al >1m tall 6-25
RA-111 3936214086491 |Eastside of Upper Twin Lake resprout from fire, March 2009 1-5
RA-111 3936214086473 |Eastside of Upper Twin Lake 3-5 plants, <2m tall along tules 1-5
RA-111 3036444086471 |Eastside of Upper Twin Lake resprout from fire, March 2009 1-5
RA-109 3033784086440 |North Twin Lake, west side 1 resprout3m tall, 3 seedlings 1m tall 1-5
RA-109 3934574086342 |North Twin Lake, west side 1 smal resprout 1m tal 1-5
RA-109 3934094086331 [North Twin Lake, west side 1 resprout 1m tall, 20 seedlings, >1m tall 6-25
RA-109 3035034086330 |North Twin Lake, west side 1 resprout1m tall 1-5
RA-109 3934324086325 |North Twin Lake, west side 2 resprouts 1-2mtall, 10 seedlings 1m tall 6-25
RA-109 3036034086319 |North Twin Lake, west side 1 robust resprout 2m tall 1-5
RA-156 3936714086309 |Coyote, Goose Lake to River, West Side  [1 ELAN 20m S of Blackrock ditch 1-5
RA-126 3951694086307 |south from Blackrock Measuring Station one young and 4 established plants; 2 in Typha 1-5
RA-126 3952484086280 [south from Blackrock Measuring Station |2 saplings on muddy and sandy paint bar 1-5
RA-126 3052604085930 |south from Blackrock Measuring Station 1 sapling in water, pulled 1-5
RA-131 3957274085650 |East of Wagonner 3 saplings in edge of bank, 1 seeding pulled 1-5
RA-121 3028544085423 |Waggoner resprout 1-5
RA-110 391456 |4084963 |Winterton Slough, west side plant 3m E of GPS point, 6m tall, fruiting 1-5
RA-112 391836 | 4084906 |Eastside of Winterton Slough Single plant. Lots of ek rubs 1-5
RA-110 3917254084052 |Winterton Slough, west side 2m tal plant, pretty burnt up, looks mostly dead 1-5
1 plant in water, 2nd plant 15m downstream (both <1m tall), also +1yr
RA-125 3958314083781 |mile 5.1 SALA3 adjacent, 1 TARA plant, +1yr SALA3 15m downstream 1-5
RA-125 3958174083662 mile 5.1 1 plant, <1m tall on sand bar 15
RA-110 3918314083426 |Winterton Slough, west side 3m tal plant, 4m S of GPS point 1-5
RA-112 3922944083365 |Eastside of Winterton Slough 1 plant at pond edge 1-5
RA-110 3920184083282 |Winterton Slough, west side At least 2 plants SE of GPS point 1-5
RA-112 3920244083257 |Eastside of Winterton Slough 2 ELAN <2m on east side of ditch on gravel berms 1-5
RA-156 3051954081986 |Coyote, Goose Lake to River, West Side 1 ELAN on lower Goose Lake E bank 1-5
RA-156 3052634081847 |Coyote, Goose Lake to River, West Side mature ELAN along Goose Lake return 1-5
RA-141 3911654081170 Thibaut Ponds South 4 mature trees 15
RA-155 3913154081133 Thibaut - rare plant exclosure - West side _|plants located along ditch heading E for approx. 750m 26-100
RA-155 3010474081118 Thibaut - rare plant exclosure - West side |6t tall on ditch 1-5
RA-155 3911604081098 |Thibaut - rare plant exclosure - West side |5 plants 2-4m tall 1-5
RA-155 3909854081005 | Thibaut - rare plant exclosure - West side |2 plants (2-3m) one on fence line, other on ditch 15
RA-155 3014744080893 | Thibaut - rare plant exclosure - West side _|approx. 3m tall 1-5
RA-155 3911314080809 |Thibaut -