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Guide to Compliance with the Terms and Conditions in the
California Department of Fish and Wildlife

Streambed Alteration Agreement #1600-2008-0253-R5
for the Big Tujunga Wash Mitigation Area,

Dated January 29, 2009
Expires March 31, 2014

A draft Streambed Alteration Agreement (SAA) (#1600-2008-0253-R5) was issued to the
County of Los Angeles Department of Public Works (LACDPW) from California
Department of Fish and Wildlife (CDFW) on January 29, 2009 (Appendix A). The SAA
remains in effect through March 31, 2014. The following key provides a quick reference
as to how the conditions were addressed and where the explanations of activities
associated with the conditions are located in this document.

Resource Protection

Condition 1: Vegetation removal activities occurred between the dates of March 1 and
September 1 and breeding bird pre-activity surveys were conducted prior to each exotic
vegetation removal activity in 2013. In addition, a qualified biological monitor was
present during all exotic vegetation removal activities to ensure that no impacts to
nesting birds occurred (see Section 4.0). As a result, no impacts occurred to
breeding/nesting birds within the Big Tujunga Wash Mitigation Area (Mitigation Area).

Condition 2: Nesting raptor surveys were conducted prior to all vegetation removal
activities occurring within the Mitigation Area in 2013. There were no active raptor nests
identified within the active work areas, and therefore no impacts occurred to nesting
raptors and fencing of nests was not required (see Section 4.0).

Condition 3: Active bird nests were neither destroyed nor disturbed during the 2013
breeding season, in accordance with the Migratory Bird Treaty Act (MBTA) of 1918.
Appropriate measures, such as pre- activity surveys and biological monitoring, were
taken to prevent impacts to breeding/nesting birds protected under the MBTA.

Condition 4: Pre-activity surveys for sensitive species potentially occurring in the
Mitigation Area were conducted prior to exotic vegetation removal activities (see Section
4.0).

Condition 5: CDFW was notified of the presence of all listed and sensitive species
occurring within the Mitigation Area. There were no other listed species observed in the
Mitigation Area in 2013.

Condition 6: A qualified biological monitor was on site during clearing, enhancement,
and restoration activities (see Section 4.0). The biological monitor conducted the
appropriate pre-activity surveys on site prior to each activity occurring in an area.

Condition 7: All native vertebrate species encountered during clearing, enhancement,
and restoration activities were safely relocated, as necessary. No native wildlife
vertebrate species were harmed as a result of activities occurring in the Mitigation Area.
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No wildlife exclusionary devices were necessary, thus none were constructed. No work
was conducted on site without the presence of a biological monitor (see Section 4.0).

Condition 8: A Contractor Education Brochure was created in both English and Spanish
and was distributed to all contractors and subcontractors working on the site. This
brochure also served as an informational brochure that was handed out to recreational
user groups as part of the public outreach program (see Section 11.0). In addition, the
biological monitor conducted tailgate worker education sessions prior to exotic
vegetation activities occurring on the site. A copy of the Contractor Education Brochure
is included as Appendix B.

Condition 9: A copy of the 2013 annual report will be submitted to CDFW.

Condition 10: CDFW did not determine that any threatened or endangered species will
be affected by the implementation of the Master Mitigation Plan (MMP); therefore, no
application was made for a State Incidental Take Permit.

Condition 11: Wildlife-proof trash receptacles have not yet been installed in the
Mitigation Area.

Condition 12: Hunting was neither permitted nor authorized within the Mitigation Area
in 2013.

Work Areas and Vegetation Removal

Condition 13: Disturbance and removal of non-native vegetation did not exceed the
limits approved by CDFW, as stated in the MMP (see Section 4.0).

Condition 14: All personnel who conducted activities within site boundaries were
provided maps, and no native vegetation was removed within the boundaries of the site.
The work areas were clearly delineated and unnecessary impacts did not occur to
ephemeral streams or riparian habitats. Activities conducted at the site did not result in
any permanent adverse impacts to Haines Canyon Creek and/or Big Tujunga Wash.

Condition 15: Vegetation with a diameter at breast height (dbh) larger than
3 inches was not removed, except as stated in the MMP and approved by CDFW.

Condition 16: Native vegetation was not removed from the channel, bed, or banks of
the stream except as provided for in the SAA.

Equipment and Access

Condition 17: Vehicles and equipment were neither operated nor driven though water-
covered portions of the stream.

Condition 18: Access to the site occurred solely via existing roads and established
trails for all site maintenance and monitoring activities.
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Fill and Spoil

Condition 19: Fill was not placed in any area of the Mitigation Area.

Structures

Condition 20: Materials associated with the MMP activities were not placed in any
seasonally dry portions of the stream.

Condition 21: Installation of erosion control structures was not conducted during 2013,
nor was there a need for such structures.

Condition 22: Bridges, culverts, and other structures were not constructed as part of
activities associated with the MMP.

Condition 23: There was no construction of any temporary or permanent dams,
structures, or flow restrictions as part of the activities associated with the MMP.
However, recreational users of the site periodically built rock dams in the creek to create
pools. The biologists carefully removed them to restore the natural flow in the creek
(see Section 11.0)

Pollution, Sedimentation, and Litter

Condition 24: All litter and pollution laws were adhered to by the contractors,
subcontractors, and employees of LACDPW. Trash pickup was conducted regularly by
the site users and the landscape contractor (see Section 9.2).

Condition 25: Equipment maintenance was not conducted in the Mitigation Area.

Condition 26: There were no hazardous spills of any kind in the Mitigation Area during
2013.

Condition 27: Activities conducted within the Mitigation Area in 2013 did not result in
any turbid water (from dewatering or other activities) entering existing water courses.

Condition 28: Activities involving equipment washing (or other similar activities) were
not conducted in the Mitigation Area in 2013 that would have resulted in the production
of water containing mud, silt, or other pollutants.

Condition 29: Alteration to the stream’s low-flow channel, bed, or banks was not
conducted as a result of the implementation of activities in the Mitigation Area.

Condition 30: As stated under Condition 24, the only movement of rocks within the
bed or banks of the stream occurred during the removal of rock dams created by
recreational users. Removal of the rock dams was conducted by biologists who are
familiar with the sensitive fishes in the stream (see Section 11.0). These activities were
conducted with as little silt generation as possible, and the rocks were placed back into
the stream in a natural arrangement. Removal of the rock dams is critical for the
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federally listed (threatened) and California Species of Special Concern (SSC) Santa Ana
sucker ( ) that occurs in Haines Canyon Creek. Rock dam removal
eliminates habitat that is better suited for exotic wildlife (bullfrogs [

], largemouth bass [ ], etc.) that pose a threat to this
species.

Permitting and Safeguards

Condition 31: The CDFW, United States Army Corps of Engineers (USACE), and
Regional Water Quality Control Board (RWQCB) were consulted very early in the
development of the implementation plan for the Mitigation Area (referred to as the Big
Tujunga Conservation Area in the SAA). The USACE stated that they did not need to
issue a permit because there would not be any fill within their jurisdiction. The
continued implementation of the MMP and the Long-term Maintenance and Monitoring
Plan (LTMMP) for the Mitigation Area is not expected to have any impact on USACE
jurisdiction, nor will it have any water quality impacts. No additional permits or
certifications are required from the RWQCB or the USACE.

Condition 32: LACDPW submitted the Conservation Easement (CE) on December 23,
2010. Additional work on the CE was not conducted in 2013.

Administrative-Miscellaneous

Condition 33: No amendments to the SAA were submitted to CDFW during the 2013
reporting period. CDFW did not identify any breaches of the SAA during the 2013 period.

Condition 34: There were no violations of any terms or conditions of the SAA during
the 2013 period.

Condition 35: Copies of the SAA were provided to all the biologists, subcontractors,
and workers who conducted activities in the Mitigation Area.

Condition 36: A pre-enhancement restoration meeting/briefing was held on November
11, 2009, prior to any exotic vegetation removal activities occurring in the Mitigation
Area. Additional meetings were not necessary during 2013.

Condition 37: CDFW was notified prior to the start of exotic vegetation removal
activities occurring within the Mitigation Area during the breeding bird season (see
Section 4.0).

Conditions 38 and 39: A site visit was conducted with CDFW on January 14, 2013.

Conditions 40 through 42: CDFW did not issue a suspension or cancellation of the
SAA in 2013.
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1.0 INTRODUCTION

1.1 Purpose

The purpose of this report is to provide a summary of the management activities
conducted at the Mitigation Area from January to December 2013. These activities were
conducted in accordance with the MMP for the Mitigation Area (Chambers Group 2000).
The MMP was first created in 2000 to serve as a five-year guide for implementation of
various enhancement programs and to fulfill the California Department of Fish and
Wildlife requirement for the preparation of a management plan for the site. The ultimate
goal of the Mitigation Area is to provide for long-term preservation, management, and
enhancement of biological resources for the benefit of the state's fish and wildlife
resources. The MMP encompasses strategies to enhance and protect existing habitat for
wildlife and to create additional natural areas that could be used by native wildlife and
numerous user (recreational) groups. In addition, the MMP includes programs for the
removal of exotic fishes and amphibians, bullfrogs, and red swamp crayfish
( ) from the Tujunga Ponds, trapping to control brown-headed
cowbirds ( ), development of a formal trails system, and development of a
public awareness and education program at the site. Implementation of the MMP began
in August 2000 and was completed five years later. An additional year of limited
maintenance and surveys was added between late summer 2006 and late summer 2007.
ECORP Consulting, Inc. (ECORP) was contracted by LACDPW in July 2007 to continue
MMP activities as part of implementation of the LTMMP (Chambers Group 2006). This
report summarizes all activities conducted in the Mitigation Area between January and
December 2013.

1.2 Location and Setting

The Mitigation Area is located in Big Tujunga Wash, just downstream of the Interstate
(I-) 210 Freeway overcrossing, near the City of Los Angeles’ Sunland community in the
San Fernando Valley, Los Angeles County. The site is bordered on the north by I-210, on
the east by I-210 and the County of Los Angeles Department of Parks and Recreation
(LACDPR) Tujunga Ponds, and on the south by Wentworth Street (Figure 1-1). The west
side of the site is contiguous with the downstream portion of Big Tujunga Wash.

The Mitigation Area supports two watercourses: Big Tujunga Wash and Haines Canyon
Creek. Big Tujunga Wash, in the northern portion of the site, is partially controlled by
Big Tujunga Dam. Flow is intermittent based on rainfall amounts and water releases
from the Dam. Haines Canyon Creek, located in the southern portion of the site, is a
tributary that conveys water flow from Haines Canyon to Big Tujunga Wash. Flow is
perennial and may be fed by groundwater and/or runoff from adjacent residential areas.
The two drainages merge near the western boundary of the property and continue into
the Hansen Dam Flood Control Basin, located approximately one-half mile downstream
of the site. The site is located within a state-designated Significant Natural Area
(LAX-018) and the biological resources found on the site are of local, regional, and
statewide significance (Safford and Quinn 1998; CDFW 2012). The nearby Tujunga
Ponds and surrounding habitat are located adjacent to the northeast corner of the site.
An aerial photograph showing Big Tujunga Wash, Haines Canyon Creek, the Tujunga
Ponds, and other geographic features can be found in Figure 1-2.
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1.3 Summary of the Annual Report

Table 1-1 provides a list of the tasks described in the MMP that were implemented
between January and December 2013. Certain tasks in the MMP were not conducted in
2013 because the scope of work requires that they be done once during a three-year
period and that they be conducted during an average or better than average rainfall
year. Examples of these include the focused surveys for sensitive native fishes, arroyo
toad ( ), least Bell’s vireo ( ), and southwestern
willow flycatcher ( ). This suite of surveys was not conducted in
2013 because these surveys were last conducted in 2012. An additional task was added
in 2013 to conduct site tours with City and County officials; one such visit occurred
during 2013 (see Section 14.0). Compendia of all plant and wildlife species observed in
the Mitigation Area in 2013 are included as Appendix C.

Table 1-1. Mitigation and Monitoring Tasks Implemented
and/or Continued in 2013

Implemented and/or
Continued in 2013

TASK 1 – Continue Brown-headed Cowbird Trapping
Program

x Brown-headed Cowbird Trapping Program

x Final Trapping Report

x Trap Storage

TASK 2 – Continue Exotic Plant Eradication Program

x Combined Exotic Plant Removal and Maintenance Program

x Exotic Plant Memos

TASK 3 – Water Lettuce Control Program

x Water Lettuce Herbicide Application

x Follow-up Inspections and Memos

TASK 4 – Continue Exotic Wildlife Eradication Program

x Exotic Wildlife Removal Efforts

x Exotic Wildlife Memos

x Final Exotic Wildlife Removal Report

TASK 9 – Water Quality Monitoring Program

x Water Quality Monitoring

x Water Quality Results Report

TASK 10 – Trails Monitoring Program

x Trails Maintenance and Monitoring Site Visits and Memos

x Trail Cleanup Day
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Implemented and/or
Continued in 2013

TASK 11 – Community Awareness Program

x Biannual Newsletters

x Community Advisory Committee Meetings

x Community Advisory Committee Meeting Minutes

TASK 12 – Public Outreach Program

x Public Outreach Weekend Site Visits

x Public Outreach Final Memo

TASK 17 – Annual Report

x 2013 Draft Annual Report

x 2013 Final Annual Report

TASK 18 – Meetings

x Meetings with LACDPW, Agencies, Public, and Consultants

TASK 19 – Site Tour

x Site Tour with City and County Officials

Brown-headed cowbird trapping was conducted in and around the Mitigation Area in the
spring and summer of 2013. This program is outlined in the MMP as a method to
enhance the ecological value of the site by reducing and ultimately eliminating the
occurrence of brood parasitism of native riparian bird species. One cowbird trap was
placed within the Mitigation Area and three traps were placed outside the Mitigation
Area in suitable cowbird foraging habitat. A total of 97 cowbirds were removed from the
four traps between April 2 and June 30, 2013. Details of the brown-headed cowbird
trapping program are found in Section 2.0.

This task consisted of ongoing monitoring of past exotic plant removal efforts and
continued removal of exotic and invasive vegetation. Periodic site visits were conducted
to determine the locations of exotic plant species removal efforts, to strategize the best
course of action, and to determine if and where additional treatments were necessary.
The actual removal of exotic plants was conducted at various times throughout the year
to ensure that removal techniques would coincide with the exotic plant species’ growth
cycles. The major focus of this task for the 2013 period was monitoring the exotic trees
that were cut or girdled in 2012 and treating exotic plant species (such as giant reed
[ ] and eupatory [ ]) with CDFW-approved herbicides.
The exotic plant species eradication activities that were conducted in 2013 are
summarized in Section 4.0.
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A new task, water lettuce ( ) removal, was added to the Exotic Plant
Eradication Program in 2011 due to infestation of this non-native plant in the Tujunga
Ponds. Following manual removal in early January 2012, remaining patches of water
lettuce were treated with CDFW-approved herbicide in January, July, August, and
September 2012. Herbicide was applied again in July and August 2013 after water
lettuce was observed in the Tujunga Ponds. Activities associated with this program are
summarized in Section 5.0.

This task consists of the continued removal of non-native, invasive wildlife species.
Efforts were focused on removal of exotic aquatic wildlife species, primarily bullfrogs,
largemouth bass, crayfish, and Mozambique tilapia ( ), from
perennial waters at the Tujunga Ponds and Haines Canyon Creek. Exotic wildlife removal
efforts targeted both life stages of bullfrogs (tadpoles and adults) in an effort to
maximize the efficiency of the removal program. A total of three exotic removal efforts
occurred during the 2013 reporting period. Exotic wildlife removal tasks implemented in
2013 are summarized in Section 6.0.

Native fish monitoring surveys were not conducted within the Mitigation Area during
2013.

Least Bell’s vireo and southwestern willow flycatcher surveys were not conducted within
the Mitigation Area during 2013.

Arroyo toad surveys were not conducted within the Mitigation Area during 2013.

The functional assessment and success monitoring studies were not conducted in the
Mitigation Area in 2013. This is discussed further in Section 7.0.

Water quality sampling for the Mitigation Area was conducted by MWH Global, Inc.
(MWH) on October 30, 2013. A summary of the results of this monitoring is included in
Section 8.0.



ECORP Consulting, Inc. 11 2013 Annual Report
Big Tujunga Wash Mitigation Area

2010-116.010

The Trails Monitoring Program aims to allow recreational use of the Mitigation Area
while still preserving sensitive wildlife and their habitats. Four site visits were conducted
in 2013 to look for areas that might qualify for trail closures, identify areas where trails
were blocked by trash or debris, and mark locations of extensive stands of poison oak.
Areas that required minor erosion repairs were remedied during the visit or in
combination with other task site visits. More extensive problem areas were mapped for
repair at a later time. The Ninth Annual Trail Cleanup Day, scheduled for Saturday,
October 5, 2013, was cancelled due to high winds and was not rescheduled. Trail
maintenance tasks implemented in 2013 and further information about the Trail Cleanup
Day is summarized in Section 9.0.

This program consists of the continued implementation of the semiannual Community
Advisory Committee (CAC) meetings that are held in spring and fall of each year. ECORP
assisted LACDPW with development of meeting agendas and any supporting handouts
(including a new Mitigation Area Incident Map), summarizing CAC meeting minutes, and
producing the Spring and Fall newsletters for distribution by LACDPW. The status of the
Community Awareness Program and activities conducted in 2013 are summarized in
Section 10.0.

A new community outreach program was implemented in 2009 to educate the various
types of recreational user groups about the sensitivity of plant communities and wildlife
species present in the Mitigation Area. This program was continued in 2013 due to its
past success. On-site interviews and education about the Mitigation Area were
conducted on ten separate occasions by ECORP’s bilingual biologists. The biologists
handed out bilingual brochures describing the ecological purpose of the Mitigation Area,
the importance of protecting sensitive biological resources, and permitted recreational
uses within the Mitigation Area. While on site, they documented the presence of rock
dams within Haines Canyon Creek and any unusual observations or circumstances. A full
description of the outreach effort, as well as several notable incidents in 2013, are
included in Section 11.0.

ECORP submitted a draft version of the Long-term Management Plan (LTMP) to LACDPW
in October 2012. Further coordination with LACDPW and CDFW is necessary to finalize
this document.

This task refers to the preparation of the annual report and the individual task reports
that are included as appendices to the annual report.
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ECORP’s staff attended meetings as necessary with LACDPW regarding various aspects
of the MMP implementation. One meeting was held at the Mitigation Area on January
14, 2013 with CDFW, LACDPW, and LACDPR. This is discussed in Section 13.0.

In conjunction with LACDPW, ECORP’s staff conducted a site tour of the Mitigation Area
on August 22, 2013 with the City of Los Angeles Councilmember (Council District 7)
Felipe Fuentes. This is discussed in Section 14.0.
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2.0 CONTINUATION OF BROWN-HEADED COWBIRD TRAPPING
PROGRAM

The brown-headed cowbird trapping program was established at the Mitigation Area to
decrease and ultimately eliminate nest parasitism on sensitive songbird species present
or potentially present in the Mitigation Area, such as least Bell’s vireo and southwestern
willow flycatcher. Trapping and eradicating brown-headed cowbirds increases the
ecological value of the site by enhancing the reproductive success of these sensitive
riparian songbirds and promoting general breeding activity within the Mitigation Area.
Trapping in the Mitigation Area was conducted yearly between 2001 and 2006 and again
between 2009 and 2012. Trapping was not conducted in 2007 and 2008, as it was one
of the tasks originally scheduled to occur once every three years. CDFW requested that
this task be completed every year in the new SAA issued for the site (dated January 29,
2009). In 2013, Griffith Wildlife Biology operated one cowbird trap within the Mitigation
Area and three traps adjacent to the Mitigation Area between April 1 and June 30, 2013.
The methodology, results, and discussion of the 2013 trapping are presented below and
a full copy of the report is included as Appendix D.

2.1 Brown-headed Cowbird Natural History

Brown-headed cowbirds are brood parasites. Cowbirds do not make a nest of their own,
nor do they contribute in raising their young. This species parasitizes the nests of native
host species by laying their larger egg(s) in the host species’ nests and leaving the
egg(s) and chick(s) to be reared by the native host. Brown-headed cowbird young are
often larger and more demanding than their host offspring, resulting in the host birds
raising the cowbird chick and neglecting their own young. Female cowbirds can lay up to
40 eggs during the breeding season (ranging from two to four months; Scott and
Ankney 1980).

Population declines of sensitive native songbirds such as the least Bell’s vireo and the
southwestern willow flycatcher can be partially attributed to high nest parasitism rates
by brown-headed cowbirds. In many areas, the reduction or elimination of brown-
headed cowbirds through trapping has been directly related to increases in native bird
populations.

2.2 Methodology

Brown-headed cowbird trapping was conducted by Griffith Wildlife Biology according to
the Brown-headed Cowbird Trapping Protocol, the standard protocol accepted by the
United States Fish and Wildlife Service (USFWS) and CDFW (Griffith Wildlife Biology
1992). Four traps were established in and around the Mitigation Area: Trap 1 at the
Hansen Dam Stables, Traps 2 and 3 inside the Mitigation Area, and Trap 4 at Gibson
Ranch (Figure 2-1). Trap 2 was placed adjacent to riparian and coastal sage scrub
habitat, while Traps 1, 3, and 4 were placed in cowbird foraging areas.
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Traps were removed from storage and transported to the Mitigation Area. Each trap,
measuring approximately 6 feet wide, 8 feet long, and 6 feet tall, was constructed at
each trap site. Food, water, perches, and shade were provided inside each trap. A sign
was prominently placed outside each trap explaining the significance of the trap and
urging recreational users not to tamper with it. Each trap contained at least two male
decoy cowbirds as of April 3. As of April 13, the preferred ratio of male to female decoys
was established, with at least two males for every three females (up to 3 males and
5 females). The traps were opened on April 1 and operated every day (including
holidays) until June 30, 2013. Each trap was serviced daily by either the Principal
Investigator or a trapping assistant. Daily servicing activities included:

$ Replenishing and/or cleaning the water source;
$ Refilling the feed tray with sunflower-free seed;
$ Making repairs to the traps, shade cloths, and warning signs;
$ Wing clipping newly captured female cowbirds;
$ Adding/removing decoy cowbirds to maintain the appropriate male to female

ratio (2:3);
$ Removing and releasing non-target native bird species in the traps; and
$ Recording all activities and appropriate data on a data sheet.

Traps were disassembled and returned to storage after June 30, 2013. Cowbirds not
used as decoys were euthanized with carbon monoxide and moved off-site to be
provided as forage for raptor rehabilitation/reintroduction facilities.

2.3 Results

A total of 97 cowbirds were removed during the 2013 trapping season (54 males,
42 females, and 1 juvenile). Most cowbirds were captured and removed during the first
seven weeks of the 13-week trapping period (between April 1 and June 30). Trap
vandalism did not occur during the 2013 trapping season so there were no losses of
decoys or trapping days.

A total of 325 non-target birds (i.e., all species except brown-headed cowbirds) of
six native bird species were captured in the traps. The six non-target species that were
captured included California towhee ( ), house finch (

), house sparrow ( ), white-crowned sparrow (
), yellow-headed blackbird ( ; a CDFW Species

of Special Concern [SSC]) and tricolored blackbird ( ; also a CDFW SSC).
Banded cowbirds and/or banded non-target species were not captured during the
trapping season. Most non-target birds (320 individuals) captured during the trapping
period, including the CDFW SSC individuals captured, were released unharmed and in
good health. There were no mortalities of decoy or non-target birds due to the lack
of water, food, shade, or unclean conditions in the trap. Five non-target individuals
(four California towhees and one house sparrow) were classified as mortalities due to
predation inside the traps. There were no mortalities of decoy birds inside the traps
during the 13 weeks of trapping.
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2.4 Discussion

The number of brown-headed cowbirds trapped during the 2013 season is low
compared to other trapping years but within the range of 2001-2013 numbers. Locally-
raised juveniles are relatively easy to capture within their natal habitat and can be a
good indication of the success of a trapping program. Only one juvenile brown-headed
cowbird was removed during the 2013 trapping season, possibly indicating that nest
parasitism levels were low but not eliminated during the breeding season.

In order to effectively reduce regional cowbird populations, brown-headed cowbird
trapping would need to be conducted on a yearly basis until the number of cowbirds
captured decreases each year. Yearly trapping has been effective at reducing nest
parasitism on native host species present in the riparian habitat at the Mitigation Area.
Griffith Wildlife Biology recommended no change in the protocol, the number of
traps (4), or the dates and duration of cowbird trapping (13 weeks, April 1 to June 30).
They do, however, recommend relocating Trap 2 within the Mitigation Area to increase
trapping success.
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3.0 HABITAT RESTORATION PROGRAM

The habitat restoration program was originally established to preserve, improve, and
create habitat for Santa Ana sucker, Santa Ana speckled dace (
ssp.3), arroyo chub ( ), arroyo toad, least Bell’s vireo, and southwestern
willow flycatcher, all sensitive and listed species known to either occur or have a high
potential to occur on site. These species are associated with aquatic and/or riparian
habitats; therefore, the habitat restoration program focused on the restoration of
cottonwood-willow riparian habitat. The goal of the initial habitat restoration plan was to
remove invasive, non-native, and weedy species, such as giant reed, and to replant
these areas with native riparian species. The enhancement plan consisted of various
tasks designed to remove the non-native species, prepare the areas prior to planting,
install cuttings and container plant materials, and monitor the success of the plantings.
Initial installation of willow riparian habitat along Haines Canyon Creek occurred in
2000 and 2001. The habitat restoration program was ongoing through the first part of
2007, when the last plantings were installed. Failure of the plantings due to
environmental conditions and vandalism initiated a reevaluation of the restoration
program in late 2007.

When ECORP took over the contract for the implementation of the MMP in mid-2007,
the habitat restoration plan was revised in order to better address the changing needs of
the Mitigation Area and address the long-term maintenance needs of the restoration
areas. The habitat restoration plan was also updated in 2009 (ECORP 2009) and is
included in Appendix C of the 2009 Annual Report for the Mitigation Area (ECORP 2010).

3.1 Summary of the Original Habitat Restoration Efforts

The original habitat restoration efforts conducted in the Mitigation Area are addressed in
detail in Section 2.2 of the 2009 Annual Report for the Big Tujunga Wash Mitigation Area
(ECORP 2010); however, a summary of the original habitat restoration efforts is also
found below. During the first five years following implementation of the original MMP,
habitat restoration efforts within the Mitigation Area focused on planting new riparian
woodland overstory and understory plants in existing canopy openings or in openings
that were created after extensive stands of invasive exotic species were removed.
Container plantings and cuttings of native plant species were placed throughout the
Mitigation Area and watered on a regular basis to promote survival. In 2004, the
cuttings and container plantings were found to have a low survival rate, presumably due
to the lack of naturally available water. It was concluded at that time that natural
recruitment was more effective at filling openings in the riparian canopy than the active
planting program, so no new planting efforts were conducted until 2007.

Additional planting efforts occurred in 2007; however, 2007 was a severe drought year
and none of the native plant cuttings survived. A watering program was implemented
immediately to promote survival and the planted container plants did survive. No
additional losses of these container plants were noted following the watering program.
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3.2 Current Status of the Habitat Restoration Program

The planting and maintenance portions of the habitat restoration program were
terminated in 2010 (ECORP 2011). The exotic plant removal component of the habitat
restoration program, however, was continued and the exotic plant removal task was
absorbed into the new exotic plant eradication and maintenance program during the
contract revision in 2012. The exotic plant eradication and maintenance program
activities conducted in 2013 are discussed in Section 4.0.
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4.0 CONTINUATION OF EXOTIC PLANT ERADICATION AND
MAINTENANCE PROGRAM

The purpose of the exotic plant eradication and maintenance program at the Mitigation
Area is to increase the ecological value of the existing native vegetation communities.
The original exotic plant removal program targeted the riparian communities in and
around Haines Canyon Creek, Big Tujunga Wash, and the Tujunga Ponds. This program
was expanded in 2012 due to the contract revision and now encompasses the
cottonwood/willow restoration area maintenance and oak-sycamore woodland weeding
activities. By removing exotic plant species and continually performing maintenance in
these areas throughout the Mitigation Area, native plant species are able to flourish
because competition for resources such as light and water is reduced. This ultimately
allows for natural recovery of native plant communities and increased chances of
success within the restoration areas, which results in an improvement in the ecological
function of the entire area. Improvement of the function of these habitats benefits
common and sensitive species of plants and wildlife that either occur or have the
potential to occur at the Mitigation Area. Table 4-1 lists the exotic plant species targeted
for eradication and Table 4-2 lists all the additional exotic plant species observed within
the Mitigation Area.

Table 4-1. Target Exotic Plant Species

Common Name Scientific Name

Eupatory

Palms sp., sp., etc.

Giant reed

Mustards sp.

Italian thistle

Non-native weedy thistles sp.

Umbrella plant

Water hyacinth

Eucalyptus sp.

Fennel

Sweet clover

Tree tobacco

Common plantain

Castor bean

Pepper trees sp.

Milk thistle

Tamarisk

Non-native annual grasses

Wild oat
Slender wild oats
Foxtail chess
Ripgut brome
Soft chess

ssp.
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Common Name Scientific Name

Mediterranean barley
Italian ryegrass
Annual beard grass

Non-native perennial grasses

Pampas grass
Bermuda grass
Fountain grass
Smilo grass

Table 4-2. Additional Exotic Plant Species Observed in the Mitigation Area

Common Name Scientific Name

Bentgrass

Tree of heaven

Aloe vera sp.

Belladonna lily

Scarlet pimpernel

Southern catalpa

Tocalote

Spotted spurge

Poison hemlock

Pride of Madeira

Red-stemmed filaree

Petty spurge

Roundleaf geranium

Shortpod mustard

Smooth cat's ear

Glossy privet

Sweet alyssum

Cheeseweed

High mallow

Horehound

Alfalfa

Marvel of Peru

Sand plantain

Curly dock

Fiddle dock

Tumble mustard

Spanish broom

Spiny sowthistle

Common sowthistle

Common chickweed
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Common Name Scientific Name

Feverfew

Common dandelion

Puncture vine

Chinese elm

Wand mullein

Water speedwell

Periwinkle

Non-native annual grasses

Red brome
Barnyard grass
Common wheat

Non-native perennial
grasses

Perennial veldtgrass
Perennial ryegrass

The revised approach to the exotic plant eradication and maintenance program also
includes a more aggressive program of targeting the elimination of the large, non-native
trees that create the dense overstory within the Mitigation Area. Removal of these exotic
tree species will create a more open canopy within the Mitigation Area, which will allow
more sunlight to reach the native plant species growing beneath the canopy. The tree
species targeted under the exotic plant eradication and maintenance program are listed
in Table 4-3.

Table 4-3. Invasive Exotic Tree Species

Common Name Scientific Name

Acacia species and spp.

Common catalpa

Eucalyptus spp.

Ornamental fig

Evergreen ash

Japanese privet

Liquidambar

Mulberry

Wild tobacco

Castor bean

California pepper

Brazilian pepper

Chinese elm

Palms
spp.,

, etc.
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4.1 Exotic Plant Eradication Methods

Exotic plant eradication activities took place throughout the riparian and upland portions
of the entire Mitigation Area. These eradication activities also included weeding in the
upland area between Big Tujunga Wash and the northern boundary of the Mitigation
Area. Before 2012, this area was not previously part of the areas that were actively
weeded on a regular basis, but infestations of invasive exotic plant species (fountain
grass [ ]) and weeds (thistle [ spp.] and mustard [
spp.] species) reached levels that needed to be controlled and are now included in
regular exotic plant removal efforts. Although exotic plant eradication efforts were
conducted throughout the entire Mitigation Area in 2013, Figure 4-1 shows the areas
that are considered high priority for targeting exotic plant species.

Pre-activity surveys were conducted by qualified biologists prior to each exotic plant
eradication effort to document exotic plant locations and any sensitive biological
resources to avoid during the removal efforts. During the pre-activity surveys, the
biologists conducted a walkthrough of all trails in the riparian and upland areas.
Coordinates of new exotic plant species locations or sensitive biological resources (such
as active bird nests) were taken with a global positioning system unit (GPS) and
recorded on data sheets. CDFW was notified prior to the commencement of removal
activities, in accordance with the Mitigation Area’s SAA (see Appendix E).

During the exotic plant eradication efforts, a biological monitor was present to ensure
that crews conducted work within the appropriate pre-defined work areas and that the
removal activities did not result in impacts to sensitive biological resources such as
nesting bird activity. The biological monitor also conducted daily tailgate sessions to
remind the crews about the sensitive biological resources present in the Mitigation Area.
A bilingual worker education brochure that contained general information and guidelines
pertaining to the site was distributed to all new workers entering the site (see
Appendix B). The biological monitor was responsible for showing the removal crews
locations of exotic plant species that had been recorded during previous site visits and
pre-activity surveys. Newly identified stands of exotic vegetation were treated as they
were discovered. Plants and trees treated with herbicide were flagged with survey
flagging and GPS points were taken to aid in detection during follow-up visits to
determine success. All treated areas were documented by the biological monitor and
digital photographs were taken to document removal efforts. Following the completion
of each eradication effort, a memo was prepared that documented the eradication
activities and locations, as well as the presence of any sensitive biological resources. All
exotic plant removal efforts were conducted according to the terms and conditions of
the SAA.
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Exotic plants and trees were removed either manually (by cutting or sawing) or by
herbicide treatment. Gas-powered circular hand-saws and hand tools (machete or axe)
were used for cutting or girdling exotic trees. Large exotic trees were treated by girdling
the trunk of the tree with a saw or hand tool and painting herbicide on the area that
was girdled. Locations within a 15-foot distance from permanent (Haines Canyon Creek,
Tujunga Ponds) or temporary (ephemeral ponds from rains) bodies of water were
treated with an approved water-certified herbicide (such as AquaMaster™). All other
locations were treated with either Razor Pro® or, when girdling, with Garlon 4®

herbicide. Cuttings of giant reed stands (and other exotic plant species) were not
removed from the site but were arranged in a manner that would not allow for re-
growth or establishment of new stands. The cuttings were placed in areas that would
not impede visitor traffic or pose a safety hazard.

Weed removal activities in the oak/sycamore area near the Cottonwood gate to the
Mitigation Area were conducted by hand using Round-Up® herbicide, hand tools, and
gasoline-powered weed whackers. The weed removal efforts were timed to remove
weeds and non-native grasses during the growing season and prior to deposition of new
seeds in the restoration area.

4.2 Exotic Plant Eradication Efforts in 2013

Site-wide exotic plant eradication occurred during four different efforts in 2013: April 10
through 12 and 15 through 19 (first effort); June 24 through 26 (second effort);
September 4 through 6 and 9 through 11 (third effort); and December 16 through 20
and 23 (fourth effort). ECORP biologists Tania Asef, Emily Graf, Carley Lancaster, Sonya
Steckler, Amy Trost, Rebecca Valdez, and Phillip Wasz conducted the pre-activity
surveys and/or the biological monitoring for exotic plant eradication efforts.

Exotic plant and tree eradication efforts were conducted throughout the entire Mitigation
Area. The eradication activities did not result in impacts to any sensitive biological
resources. One western bluebird ( ) nest was observed in a cavity of a
sycamore ( ) tree located west of the Cottonwood gate to the
Mitigation Area on April 18, 2013. Crews were removing weeds in this area, therefore
the biologist established a 100-foot no work area around this active nest so as to not
disrupt nesting activities. Exotic plant removal and spraying activities did not occur
within this buffer. During the removal efforts on April 19, 2013, one active song sparrow
( ) nest with nestlings was identified near the Big Tujunga Wash. A
100-foot no work buffer was established around the nest location and no exotic plant
removal or spraying activities occurred within this buffer.

Notes and representative site photographs were taken and the coordinates of additional
weed/exotic plant locations were recorded using a handheld GPS unit.

Copies of all memos documenting exotic plant removal, CDFW notifications, and
photographs taken during removal efforts can be found in Appendix E.
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5.0 WATER LETTUCE CONTROL PROGRAM

During an exotic wildlife removal effort in March 2011, aquatic biologists noticed that the
Tujunga Ponds were becoming infested with water lettuce, an invasive plant commonly
used in aquariums and ponds. Within one month of the initial observation, the entire
East Tujunga Pond was completely covered with the surface-growing plant. Within two
months the entire West Tujunga Pond was covered. The infestation was so great that
the waterways between the ponds and Haines Canyon Creek were becoming suffocated.
Water lettuce is listed under the United States Department of Agriculture’s Plant
Database as an invasive and noxious weed and is thought to spread via dumping of
aquariums (USDA NRCS 2011). The water lettuce at the Tujunga Ponds has the
potential to threaten habitat for endangered species such as the Santa Ana sucker, as
well as have a negative impact on the native turtle and bird species that use the ponds
as habitat. ECORP immediately contacted LACDPW to create a plan for water lettuce
removal from the Mitigation Area waterways.

Intensive water lettuce removal efforts were immediately initiated to control the
infestation. Physical removal efforts were conducted between June and December 2011,
as well as between January and September 2012. Detailed descriptions of the physical
removal efforts can be found in the 2011 and 2012 Annual Reports for the Big Tujunga
Wash Mitigation Area (ECORP 2012a; ECORP 2013).

Following the initial physical removal of the water lettuce, a monitoring and maintenance
program was established in 2012 to keep the water lettuce populations in check and
prevent another infestation from occurring in the Tujunga Ponds and Connector
Channel. The program consisted of monthly herbicide applications conducted on an as-
needed basis paired with follow-up site inspections to monitor the success of the
herbicide application. Four herbicide application efforts were conducted in 2012.
Renovate®, an herbicide designed for use within aquatic environments and approved by
CDFW for use within the Mitigation Area, was applied to patches of hard-to-reach water
lettuce within southern cattails ( ) and other vegetation around the
pond perimeters. During regular site visits, biologists did not observe any evidence of
water lettuce. The absence of water lettuce during the site visit provided evidence that
the water lettuce herbicide applications were successful.

In 2013, water lettuce was observed in the Tujunga Ponds and Connector Channel
during the exotic plant removal effort in June. An herbicide application effort was
conducted on July 2 and 3, 2013 to combat the regrowth. Following the herbicide
application, ECORP biologist Amy Trost conducted a site visit on July 19, 2013 to inspect
the water lettuce. During the visit, water lettuce was observed in the Connector Channel
and along the edges of the east pond.

A second herbicide application effort was conducted on August 6 and 7, 2013. Following
the herbicide application, Amy Trost conducted a site visit on August 20, 2013. Water
lettuce was not observed in the Tujunga Ponds or Connector Channel and there was no
need to conduct additional water lettuce herbicide application efforts for the remainder
of the year. It will be important, however, to be diligent about monitoring for this plant
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as temperatures begin to warm up in the early spring months because an infestation can
occur very quickly once the plants begin active reproduction again.

Memos documenting herbicide application efforts and follow-up site visits are included
as Appendix F.
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6.0 EXOTIC AQUATIC WILDLIFE ERADICATION PROGRAM

The overall purpose of the exotic wildlife removal program is to maintain, restore, and
create suitable habitat for native aquatic species, and to remove and eliminate ecological
pressures resulting from the presence of exotic species. The program consists of the
removal of non-native fishes, bullfrogs, turtles, and red swamp crayfish from both of the
Tujunga Ponds and Haines Canyon Creek.

In an ongoing effort to protect and enhance the existing habitat at the Mitigation Area
for native wildlife species, ECORP has continued the exotic aquatic species removal
effort as described in the MMP. The MMP provides direction for the eradication of exotic
wildlife from the Tujunga Ponds (East Pond and West Pond) and Haines Canyon Creek
to relieve some of the potentially negative impacts to native species. Due to the fecund
nature of exotic species and their ability to inhabit various habitat types while tolerating
extreme environmental conditions, exotic species can outcompete natives for available
space and food resources. Exotics can also directly impact native species through
predation of adults and their young, or indirectly through the transmission of pathogens
or parasites.

ECORP fisheries biologists conducted an initial site survey when ECORP was issued the
contract to continue implementation of the MMP. The purpose of the site assessment
survey was to determine the most appropriate methods for continuing the exotic aquatic
wildlife eradication program. The goal was to identify those methods that would produce
the most significant impacts on the eradication of exotic aquatic wildlife species and
ultimately result in the enhancement of habitat for the native fishes in Haines Canyon
Creek. The data presented in this section of the annual report summarize the results of
three exotic removal efforts conducted during 2013. A copy of the full report can be
found in Appendix G.

6.1 Methodology

A wide range of removal methods were used during the 2013 exotic aquatic species
removal efforts, including fyke net trapping, spearfishing, dip-netting/hand capturing,
bullfrog gigging, two-person seining, minnow trapping, turtle trapping, and gillnetting.
Electrofishing was not a method employed during 2013 to capture exotic aquatic
species.

Fyke net trapping was conducted solely in the Connector Channel. All spearfishing and
hand-capturing efforts were conducted while snorkeling. Dip-netting was performed in
Haines Canyon Creek during diurnal removal efforts and at night in combination with
bullfrog gigging and spearfishing surveys. Bullfrog gigging was primarily done at night
by patrolling the perimeter of the ponds and throughout Haines Canyon Creek. Seining
was accomplished using both 9- and 16-foot un-bagged seines mounted on poles within
Haines Canyon Creek. Turtle and crayfish/minnow traps were baited with small cans of
sardines and cat food with small holes punched into them. All traps remained open
overnight. Gillnets were used in the ponds and were checked every eight hours during
the removal efforts. Additionally, during snorkeling activities any Centrarchid (Sunfish
Family) nests or bullfrog egg masses observed were destroyed or removed.
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Prior to each removal effort, all potential sampling methods were evaluated for efficacy
based upon the current site conditions and information derived from previous removal
efforts. In an attempt to reduce the potential for theft, removal, or vandalism of the
sampling equipment, the trap locations were often strategically deployed into areas that
were inaccessible to the public. Sampling locations and the various sampling methods
utilized during 2013 are shown in Figure 6-1.

The 2013 removal of exotic aquatic species from the Mitigation Area was conducted over
three removal efforts: May 28 through 31 (effort number one), September 16 through
19 (effort number two), and December 9 through 13 (effort number three). All removal
efforts were conducted under the direction of ECORP biologist Brian Zitt, U.S. Fish and
Wildlife Service (USFWS) 10(a)(1)(A) recovery permit holder for Santa Ana sucker (TE-
27460A-0). Results of the sampling efforts were summarized in Exotic Wildlife Removal
Memos following each of the surveys. The locations of aquatic removal efforts are
displayed in Figure 6-1.

6.2 Results

A total of 2,122 individuals consisting of 10 exotic aquatic species (seven fishes,
one amphibian, one reptile, and one invertebrate) and two native fishes were captured
during the 2013 removal efforts (Table 6-1). Of the total, 99.7 percent (number of
individuals [n]=2,116) of the individuals captured were exotic and removed from the
site. Haines Creek accounted for 59.3 percent of the total catch (n=1,258), while the
remaining 40.7 percent were captured in other water features: West Pond (n=321),
Connector Channel (n=389), and East Pond (n=154). The two native fishes (Santa Ana
sucker [n=4] and arroyo chub [n=2]) were collected in Haines Creek. These individuals
were in good overall health and immediately released back into the creek. Additionally,
several Santa Ana sucker (n=6) were incidentally observed while sampling in Haines
Creek.

The three removal efforts resulted in the capture and removal of 941 red swamp
crayfish, 985 largemouth bass, 90 common carp ( ), 37 green sunfish
( ), 22 bullfrog (20 adults and 2 tadpoles), 13 bluegill ( ),
9 western mosquitofish ( ), 8 red-eared slider (

), 6 Mozambique tilapia, and 5 goldfish ( ). A complete listing of
all aquatic species captured during the 2013 sampling efforts is included in the full
report in Appendix G.
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7.0 FUNCTIONAL ASSESSMENT AND SUCCESS MONITORING

Annual functional analyses in the Mitigation Area are used to quantitatively assess the
progress of the restoration effort. A functional analysis was conducted on the site in
1997 to establish baseline functional values for the riparian habitats (Chambers Group
1998). ECORP conducted the functional analyses annually between 2007 and 2012 to
determine whether the site had met success criteria that were outlined in Table 2-2 of
the MMP (Chambers Group 2000). In 2012, it was determined that the site had, indeed,
met the success criteria goals outlined in the MMP. Therefore, the functional assessment
and success monitoring studies were not conducted in 2013.

In order to determine the Functional Units (FU) per acre of the willow riparian habitat
system, nine evaluation variables are combined into algorithms that express their
relationship in the most streamlined fashion practical. Potential mathematical
expressions of the relationship between evaluation variables were explored using
guidelines in the U.S. Fish and Wildlife Service Habitat Evaluation Procedures Handbook
(1980). The maximum value that could be obtained if all variables were 1 is 10. To scale
the FU to a value between 0 and 1, with 1 being the FU for a highly functional reference
system in which all of the evaluation variables were equal to 1, the total value of the
algorithm is divided by 10, the maximum possible score. Therefore the algorithm for
willow riparian habitat is:

FUwillow=(((STD+COV)EXO+CON+CAR+FPA+TOP)REG+URB+RAR+RIC+SPE)
10

The total Functional Capacity Units (FCU) for the site is determined by multiplying the
FU value by the number of acres of habitat present on the site:

FCU = FUwillow * Acres of willow riparian habitat

Table 7-1 compares the functional capacity values determined for the Mitigation Area
based on annual functional analysis studies conducted between 1997 (baseline) and
2012. Overall, the Functional Units (FU) for the Mitigation Area increased by .09 from
0.79 in 1997 to 0.88 in 2012. The FU target that was set in the 2000 MMP was 0.87.
The FU calculated in 2012 was 0.88, which exceeds the target FU value for the
Mitigation Area.

A total of 76 acres of riparian vegetation was mapped at the Mitigation Area in 1997
(Table 7-1). Due to enhancement and restoration efforts conducted since 2000,
approximately 15 acres of riparian habitat was added to the Mitigation Area, for a total
of 91.2 acres in 2012. This increase in the acreage of riparian habitat contributed to the
increase in the overall FU value in the Mitigation Area.
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Table 7-1. Comparison of Functional Capacity Values

Variable
Success
Criteria
(2000)

2012 2011 2010 2009 2008
1997

(Baseline)

Structural Diversity (STD) 0.9 0.7 0.7 0.7 0.8 0.8 0.7

Riparian Habitat Cover
(COV)

1.0 0.8 1.0 1.0 1.0 1.0 1.0

Percent of Exotic Invasive
Species/Vegetation (EXO)

1.0 1.0 1.0 1.0 0.8 1.0 0.8

Contiguity of Habitat
(CON)

1.0 1.0 1.0 1.0 1.0 1.0 1.0

Available Organic Carbon
(CAR)

1.0 0.9 0.9 0.8 1.0 1.0 1.0

Characteristics of Flood-
prone Area (FPA)

0.8 0.8 0.8 0.8 0.8 0.8 0.8

Micro and Macro
Topographic Complexity
(TOP)

0.8 1.0 0.8 0.7 0.7 0.7 0.8

Hydrologic Regime of
Riparian Zone (REG)

1.0 1.0 1.0 1.0 1.0 1.0 1.0

Urban Encroachment
(URB)

0.6 0.6 0.6 0.6 0.6 0.6 0.6

Rareness – Listed and
Sensitive Species (RAR)

1.0 1.0 1.0 1.0 1.0 1.0 1.0

Terrestrial Wildlife
(Vertebrate) Species
Richness (RIC)

0.8 1.0 0.6 0.8 1.0 1.0 0.7

Presence of Habitat
Specialists (Terrestrial
Vertebrate Wildlife) (SPE)

0.8 1.0 0.8 1.0 1.0 0.6 0.9

Functional Unit (FU) 0.87 0.88 0.82 0.84 0.85 0.88 0.79

Acres -- 91.2 91.2 91.2 91.2 76.0 76.0

FCU 66.12 80.26 74.78 76.61 77.52 66.88 59.74
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8.0 WATER QUALITY MONITORING PROGRAM

ECORP’s subconsultant, MWH, conducted the annual water quality sampling for the site
in 2013. The monitoring program has been designed to specifically address inputs to the
site from upstream land uses such as the Angeles National Golf Club (previously named
Canyon Trails Golf Club). Potential impacts to aquatic species from run-on to the site
that contains excessive nutrients or pesticides are of primary concern. A series of
sampling parameters were collected in the field from four sampling locations using a
YSI 550A Field dissolved oxygen (DO) meter with thermometer and an Orion 230A pH
meter with HACH 51935 electrode. Samples were taken at mid-depth, along a transect
perpendicular to the stream channel alignment. Laboratory analysis of pesticides was
performed at Emax Laboratories in Torrance, California. All other analyses were
performed by Eurofin Eaton Laboratories in Monrovia, California. Quality
assurance/quality control (QA/QC) procedures in each laboratory followed the methods
described in their respective Quality Assurance Manuals. In addition to the water quality
monitoring, flows in the outlet from the Tujunga Ponds, in Haines Canyon Creek (leaving
the site), and in Big Tujunga Wash were estimated using a simple field procedure. A
float (a small plastic ball) is used to measure stream velocity.

8.1 Baseline Water Quality

Sampling and analysis conducted by LACDPW prior to implementation of the MMP is
considered the baseline for water quality conditions at the site. The results of baseline
analyses conducted in April 2000 are listed in Table 8-1 and provided in the 2013 Water
Quality Monitoring Report that is included as Appendix H. Higher bacteria and turbidity
observed in the April 18, 2000 baseline samples were attributed to a rain event.
Phosphorus levels were also high in the April 18, 2000 samples, perhaps due to release
from sediments.
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Table 8-1. Baseline Water Quality Sampling Results (2000)

Parameter Units Date

Haines
Canyon
Creek,

inflow to
Tujunga
Ponds

Haines
Canyon
Creek,

outflow
from

Tujunga
Ponds

Big
Tujunga

Wash

Haines
Canyon

Creek, just
before exit
from site

pH
std

units

4/12/00 7.78 7.68 7.96 7.91

4/18/00 7.18 7.47 7.45 7.06

Ammonia-N mg/L
4/12/00 0 0 0 0

4/18/00 0 0 0 0

Kjeldahl-N mg/L
4/12/00 0 0.1062 0.163 0

4/18/00 0 0.848 0.42 0.428

Nitrite-N mg/L
4/12/00 0.061 0 0 0

4/18/00 0.055 0 0 0

Nitrate-N mg/L
4/12/00 8.38 5.19 0 3.73

4/18/00 8.2 3.91 0.253 0.438

Dissolved
phosphorus

mg/L
4/12/00 0.078 0.056 0 0.063

4/18/00 0.089 0.148 0.111 0.163

Total
phosphorus

mg/L
4/12/00 0.086 0.062 0 0.066

4/18/00 0.113 0.153 0.134 0.211

Turbidity NTU
4/12/00 1.83 0.38 1.75 0.6

4/18/00 4.24 323 4070 737

Fecal coliform
MPN/
100
ml

4/12/00 500 300 40 80

4/18/00 500 30,000 2,400 50,000

Total coliform
MPN/
100
ml

4/12/00 3,000 5,000 170 1,700

4/18/00 2,200 170,000 2,400 70,000

NA – data not available; station dry on the sample date

NTU – nephelometric turbidity units MPN – most probable number ND – non-detect

8.2 Water Quality Sampling Results for 2013

Results of analyses conducted by Emax and Eurofin Eaton Laboratories are summarized
in Table 8-2. Note that the yields (percent recoveries) of QC samples were within
acceptable limits (percentages) for all samples. In addition, some of the water quality
constituents that are tested on an annual basis after the implementation of the MMP
were not included in the baseline water quality sampling. Tests for herbicides and
pesticides were added to determine whether or not these chemicals were being
transported downstream to the Mitigation Area.
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Table 8-2. Summary of Water Quality (October 30, 2013)

Parameter Units

Haines
Canyon
Creek,
Inflow to
Tujunga
Ponds

Haines
Canyon
Creek,
Outflow
from
Tujunga
Ponds

Big
Tujunga
Wash

Haines
Canyon
Creek, just
before exit
from site

Temperature #C 18.3 17.8 NA 15.6

Dissolved Oxygen mg/L 6.8 8.0 NA 8.9

pH std units 7.3 7.28 NA 8.21

Total residual chlorine mg/L ND ND NA ND

Ammonia-Nitrogen mg/L ND ND NA ND

Kjeldahl Nitrogen mg/L 0.37 0.38 NA ND

Nitrite-Nitrogen mg/L ND ND NA ND

Nitrate-Nitrogen mg/L 7.6 5.5 NA 5.0

Orthophosphate-P mg/L ND ND NA 0.015

Total phosphorus-P mg/L 0.037 ND NA ND

Glyphosate F7%3 ND ND NA ND

Chloropyrifos* ng/L ND ND NA ND

Pesticides
(EPA 8081A)**

F7%3 ND ND NA ND

Turbidity NTU 1.5 2.2 NA 0.30

Fecal Coliform Bacteria (MPN/100 ml) 79 22 NA 79

Total Coliform Bacteria (MPN/100 ml) 490 790 NA 700

NA – data not available; station dry on the sample date

NTU – nephelometric turbidity units MPN – most probable number ND – non-detect
* The analytical method used for chloropyrifos (EPA 8141A) also tests for the following chemicals: azinphos-
methyl, bolster, coumaphos, diazinon, demeton, dichlorvos, disulfoton, ethoprop, fensulfothion, fenthion,
mevinphos, naled, phorate, runnel, stirophos, parathion-methyl, tokuthion, and trichloronate.
**EPA method 8081A tests for aldrin, BHC, Chlordane, DDD, DDE, DDT, dieldrin, endrin, endosulfan,
heptaclor, methoxychlor, and toxaphene.

Using the field technique described in the methodology section, the flows in the outlet
from the Tujunga Ponds and in Haines Canyon Creek (leaving the site) were
approximated. Estimated flows for October 2013 are summarized in Table 8-3.
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Table 8-3. Estimated Flows for October 2013

Sampling Date

Approximate Flow (cubic feet per second)

Haines Canyon
Creek, Outflow

from Tujunga Ponds

Haines Canyon Creek,
just before exit

from site

Big Tujunga
Wash

10/30/2013 2 3
station dry on
sample date

Table 8-4 provides the results of the October 2013 water quality sampling when
compared to objectives established by the Los Angeles Regional Water Quality Control
Board for protection of beneficial uses in Big Tujunga Wash (including wildlife habitat)
and the Environmental Protection Agency (EPA) criteria for freshwater aquatic life.

Table 8-4. Discussion of October 2013 Big Tujunga Wash Sampling Results
Parameter Discussion

Temperature
$ Observed temperatures were below levels of concern for growth and survival of

warmwater fish species at all stations.

Dissolved
oxygen

$ Dissolved oxygen levels ranged from 6.8 mg/L in the inflow to the Tujunga Ponds to
8.9 in Haines Canyon Creek leaving the site. DO levels at all stations were above
the recommended minimum (5.0 mg/L) for warmwater fish species. DO levels in the
Tujunga Ponds were close to the recommended mean (7.0 mg/L) for warmwater
fish species.

pH

$ Lowest pH was observed in the inflow to Tujunga Ponds (7.23), with highest pH
observed in Haines Canyon Creek leaving the site (8.21). On this date, pH readings
in Haines Canyon Creek and the Tujunga Ponds were within the 6.5 to 8.5 range
identified in the Basin Plan (CRWQCB 1994).

Total residual
chlorine

$ No residual chlorine was detected at any station.

Nitrogen
$ Nitrate-nitrogen measurements at all stations were below the drinking water

standard of 10 mg/L.
$ Ammonia was below the detection limit at all stations.

Phosphorus
$ Total phosphorus levels at all sites were below EPA’s recommended range for

streams to prevent excess algae growth (observed range at these three stations
was <0.02 to 0.037 mg/L; recommended range is <0.05 – 0.1 mg/L).

Glyphosate $ Glyphosate was not detected at any station.

Chloropyrifos
$ Chloropyrifos and the other pesticides tested using EPA’s analytical method 8141A

were not detected at any station.
Pesticides $ Pesticides analyzed by EPA Method 8081A were not detected at any station.
Turbidity $ Turbidity levels were very low (2.2 NTU or less) at all stations.

Bacteria

$ The fresh water bacteria standard for water contact recreation is for E. coli (126
MPN/100 ml geometric mean, 235 MPN/100 ml single sample limits). The observed
fecal coliform levels were below the standard at the three stations with flow on the
sample date. Previously, the water contact standard was 200 MPN/100 ml fecal
coliform. Sampling specifically for E. coli was not conducted.

$ Total coliform levels ranged from 490 in Haines Canyon Creek inflow to Tujunga
Ponds to 790 MPN/100 ml in the outflow from the ponds. [Note that recreation
standards are for E. coli. Total coliform standards apply to waterbodies where
shellfish can be harvested for human consumption.]
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9.0 TRAILS MONITORING PROGRAM

9.1 Trails System Maintenance

The goal of maintaining a formal trails system at the Mitigation Area is to allow
recreational use of the Mitigation Area while still preserving sensitive wildlife and their
habitats. The Mitigation Area contains both equestrian and hiking trails (Figure 9-1). The
preservation of authorized trails is an essential component in the success of original
restoration and enhancement of the site. This program has been continued in order to
discourage the establishment of any new trails in the Mitigation Area. By ensuring that
the authorized trails are kept clear and can be readily used by equestrians and hikers,
the amount of unauthorized creation of new trails and illegal use of the Mitigation Area
(e.g., camping, making fires) will be reduced. Maintenance and monitoring of the trail
system is a necessary component of the overall restoration and enhancement program.

Four site visits plus an additional visit to maintain poison oak encroachment along the
trails were conducted in 2013. These visits occurred on April 9, 2013 (first visit), May 15,
2013 (poison oak removal), June 6, 2013 (second visit), September 3, 2013 (third visit),
and October 8, 2013 (fourth visit). ECORP biologists Carley Lancaster, Amy Trost,
Rebecca Valdez, Katherine Vienne, and Phillip Wasz conducted the trails monitoring
visits.

The focus of these site visits was to look for areas that might qualify for trail closure,
identify areas where trails were blocked by trash or debris, and mark locations of
extensive stands of poison oak. Assessment of trail signs, information kiosks, portable
toilets, site fencing, and gated entrances was included in each survey. Areas that
required minor repairs were remedied during the four sets of site visits or in combination
with other site visits. More extensive problem areas were mapped for repair at a later
time.

Trail maintenance was conducted by Natures Image and supervised by ECORP biologists
that were present on site at the time of maintenance. During the site visits, the
biologists assessed trail conditions and identified locations that were in need of
maintenance. Examples of maintenance issues identified during these site visits
included:

$ Fallen trees and branches obstructing trails;
$ Overhanging tree branches at hiker and equestrian-height;
$ Dense vegetation crowding trails;
$ Erosion;
$ Large dead trees with the potential to fall on the trail;
$ Safety concerns;
$ Rock dams and walls constructed in Haines Canyon Creek;
$ Poison oak overgrowth; and
$ Unauthorized trail establishment by recreational users.

The biologists reported any homeless encampments they encountered during the site
visits to LACDPW.
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Figure 9-3. Cancellation Notice
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A new item was prepared for distribution at the Fall CAC meeting, a Mitigation Area
Incident Map (Figure 10-1). ECORP prepared a map that documented the location and
nature of all incidents that occurred within the Mitigation Area since the Spring 2013
CAC meeting. The map included locations of rock dams, picnicking spots, sites where
people are often seen fishing or swimming, and public safety concerns such as homeless
encampments and loose, aggressive dog encounters. Even though the Incident Map was
only distributed at the Fall meeting in 2013, it is expected that this type of map will be
distributed at all upcoming meetings in the future.



W
j

k
p

g\
m

ad
n
c

di
b

B
n
r

dh
h

di
b

B

k
d^

i
d^

f
di

b
n
k

j
oD

X
j

^
f

_
\

h
]

p
dg
_

di
b

am
`

l
p

`
i

og
t

j
]

n
`

mq
`

_
c

`
m`

D

Q
dn

c
di

b
\

i
_

n
r

dh
h

di
b

j
]

n
`

mq
`

_
am

`
l

p
`

i
og
t

c
`

m`
D

!"

!"

!"

Q
dn

c
di

b
j

]
n

`
mq

`
_

am
`

l
p

`
i

og
t

\
mj

p
i

_
k

`
md

h
`

o`
m

j
a

]
j

oc
k

j
i

_
n
D

!"

!"

BCFD

K
[

T[
V

Q
M

K
[

T[
V

Q
M

I
W

V
O

Y
I

W
V

O
Y

H
W

XZ
R

L
R

P
M

ZU
M

V
O

D
V

ZX
M

V
N

P
H

W
XZ

R
L

R
P

M
ZU

M
V

O
D

V
ZX

M
V

N
P

E
W

W
ZR

SU
U
F

M
ZP

E
W

W
ZR

SU
U
F

M
ZP

C
W

ZZ
W

V
\

W
W

O
F

M
ZP

C
W

ZZ
W

V
\

W
W

O
F

M
ZP

G
M

X]
B

P
UU

D
V

ZX
M

V
N

P
G

M
X]

B
P

UU
D

V
ZX

M
V

N
P

J
W

[
ZR

L
R

P
M

ZU
M

V
O

D
V

ZX
M

V
N

P
J

W
[

ZR
L

R
P

M
ZU

M
V

O
D

V
ZX

M
V

N
P

R
j

vn
f

q
U

f
xj

P
a

_
W

_
U

j
h
j
r

g
j

v
I

G
H

G

H
I

FI
K

FI
G

H
J

" [
t

vx
m

F
J

F
F

Y
^

\
g`

di
Q

`
`

o
R

Y
g

P
]
Y

kl
i]

j

M
db

Z
p

ep
i

b
\

[
\

n
c

U
do

db
\

od
j

i
L

m`
\

P
a_

l
i]

E
D
BE

C
M

a_
V
l

bl
e

_
Y

X
Y
j
`

R
ak

a_
Y
ka

f
e

L
i]

Y
R

Y
g

f
^

P
i]

h
l

]
e

kc
p

S
Z

j
]
im

]
\

W
af

cY
ka

f
e

j
R

Y
p

kf
U

]
g

k]
d

Z
]
i

F
D
E
G

YthfxntsP[PdIGHGdIGHGDHHLSnl`yoyslfcfwmZnxnlfxntsRvjfdZR]_dZjjxnsleZfuwefsieRsfq}wnwdIGHJDGLDIMbntqfxntswdỳoyslfeSfspebntqfxntswEr|i
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Below is a list of major issues discussed during the 2013 CAC meetings.

# Formalizing CAC Meeting Membership List

# CAC distribution list survey

# Status of Mitigation Area website and new email address

# Updating the Streambed Alteration Agreement with CDFW which expires on
March 31, 2014

# Site Safety and Security Issues

$ Changes in law enforcement patrolling of the site

$ Increased coordination with and response from the Los Angeles County
Sheriff’s Department and Los Angeles Police Department

$ Maintaining access roads and entrances for law enforcement vehicles

$ Locks on the gates at the entrances to the Mitigation Area

$ Equestrian safety at new crosswalks at the Mary Bell and South
Wheatland entrances

$ Unauthorized mountain biking in the Mitigation Area

# General site maintenance activities

$ Equestrian-friendly gates at Mitigation Area entrances

$ Permitting for organized events

$ City of Los Angeles Council District representative change

$ General site signage and maintenance of signs throughout the Mitigation
Area

$ Homeless encampments in the Mitigation Area

$ Mozambique tilapia in the Tujunga ponds

$ Installation of fish screens to prevent further exotic species migration
from ponds to Haines Canyon Creek

# Establishing permitting guidelines for organized events occurring in the
Mitigation Area

# Updates on MMP Programs

$ Brown-headed cowbird trapping

$ Exotic plant removal activities

$ Exotic wildlife removal activities

$ Water quality monitoring

$ Trail restoration and maintenance

$ Water lettuce removal activities

$ Bilingual community outreach efforts

$ Trail Cleanup Day
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11.0 PUBLIC OUTREACH PROGRAM

In an ongoing effort to enhance and protect existing wildlife and habitats at the
Mitigation Area, another task was developed and implemented during the 2009 contract
year and continued into 2013. This task was the direct result of increasing evidence of
problematic areas associated with recreational use throughout the Mitigation Area.
ECORP and LACDPW developed new public outreach efforts to educate all types of
recreational user groups about the importance of the Mitigation Area as a conservation
area as well as to inform users of approved and prohibited types of recreational
activities. This task was continued into the 2013 contract year because of its success in
the years from 2009 to 2012.

During site visits in the spring and summer of 2009, ECORP biologists observed
increasing problems with visitors using the waterways (Haines Canyon Creek and the
Tujunga Ponds) in the Mitigation Area for recreational activities such as picnicking,
fishing, swimming, and wading. In rare cases, cooking, barbequing, and alcohol
consumption were observed. In areas popular for swimming, recreational users were
using rocks, large boulders, and branches from nearby dead trees to dam the creek to
create larger and deeper pools so they could swim. These types of recreational activities
resulted in damage to the waterways and native riparian habitats and had the potential
to reduce the ecological value of the site as a Mitigation Area. After observing and
understanding the various problems associated with the recreational user groups in the
Mitigation Area, ECORP and LACDPW created and implemented a bilingual recreational
user education program to expand public outreach for the Mitigation Area. The program
consisted of weekly site visits conducted by a bilingual biologist on peak use weekends
in the spring and summer to educate the various user groups about the approved and
prohibited activities within the Mitigation Area. A bilingual educational brochure was
developed and distributed to the various user groups during the weekly site visits
(Appendix B).

On-site interviews and education about the Mitigation Area were conducted on ten
separate occasions in 2013 by ECORP’s bilingual biologists Alfredo Aguirre, Jerry Aguirre,
and Israel Marquez. These efforts occurred from May to September 2013. All outreach
efforts took place on weekends, during peak visiting hours between 10:00 AM and 3:00
PM. During these outreach efforts, the biologists handed out bilingual brochures
describing the ecological purpose of the Mitigation Area, the sensitive species found on
site, and permitted recreational uses within the Mitigation Area. The brochure also
outlined LACDPW’s conservation goals, regulations regarding use of the site, and how
the behavior and conduct of recreational visitors can further contribute to these goals.

ECORP biologists walked the established trails system and popular swimming/wading
locations in the Haines Canyon Creek and Tujunga Ponds areas and spoke with visitors
they encountered. Most outreach visits consisted of short question-and-answer sessions
and informal interviews. Question topics included natural history information, the
purpose of Mitigation Area rules and regulations, and use of social media to increase
awareness of outreach efforts.
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Visitors that were interviewed fell into one of two groups: non-equestrian family groups
or equestrian user groups. More than 100 non-equestrian family groups were
encountered during the ten outreach visits. These groups were monolingual (Spanish
only) or bilingual (Spanish and English). Larger family groups used the Mitigation Area
for swimming, fishing, and picnicking. Issues such as alcohol consumption, campfires,
rock dams in the creek, littering, and dogs off leash were observed in some cases.
Nearly all groups were receptive after receiving information about the Mitigation Area.
One aggressive individual, who appeared to be under the influence of alcohol, left the
site soon after an encounter with the biologist.

Equestrians were approached and interviewed along the established trails, in the upland
areas of the Mitigation Area, and near the Tujunga Ponds. Outreach events with
equestrians were usually brief with most of these visitors being receptive to the outreach
efforts. Riders were reminded to cross the creek single-file to minimize erosion along the
banks and to stay on established trails. Additional awareness education was provided to
riders regarding their horses leaving excrement in the waterways and the effects this
has on sensitive habitat. Riders who were willing to act as stewards at the site were
asked to call LACDPW if they notice any suspicious activity in the Mitigation Area.

ECORP biologists documented several effects of visitors on sensitive habitats in the
Mitigation Area. The largest impacts by non-equestrian family groups were caused by
swimming and rock dam construction within Haines Canyon Creek. Adolescents and
adults were observed swimming and wading in an unauthorized swimming area located
approximately 1,000 feet west of the South Wheatland entrance. One of the most
detrimental activities associated with the popular swimming hole is the construction of
rock dams designed to make the swimming areas deeper. The creation of these rock
dams has persisted despite outreach efforts and constant removal. In an effort to
reduce these effects, non-equestrian family groups were approached and educated
during the outreach site visits. All rock dams were documented and reported for prompt
removal. Additional adverse effects of non-equestrian family groups included increased
littering within the popular picnic areas, vegetation removal, and unauthorized fire pits
and campfires

Equestrian site visitors have affected sensitive habitat by traveling off of the established
trail system; evidence of this was observed on one occasion along the trail adjacent to
Haines Canyon Creek during the outreach visits. One equestrian rider was observed
riding her horse within Haines Canyon Creek instead of the adjacent trail in order to
connect with an adjacent trail. This type of activity typically occurs when a portion of the
trail is impassible due to fallen trees and branches or if the trail is extremely muddy or
flooded from recent rains. The creation of new trails and traveling off of established
trails can be avoided with continued trail maintenance and equestrian site visitor
education.

A memo documenting the results of all outreach efforts in 2013 are included in
Appendix M.
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13.0 ATTENDANCE AT MEETINGS WITH AGENCIES, PUBLIC, AND
CONSULTANTS

ECORP was available on an on-call basis to attend meetings with agencies, the general
public, and other consultants as a representative of LACDPW. One meeting was held at
the Mitigation Area on January 14, 2013 with CDFW, LACDPW, and LACDPR to discuss
future permitting needs in the Mitigation Area to plan ahead for the upcoming expiration
of the SAA in March 2014. Grace Yu and Melanie Morita from LACDPW, Debbie Pepe
from LACDPR, and ECORP biologists Mari Quillman and Kristen Mobraaten met with
Sarah Rains from CDFW.

Additional conference calls and meetings were held throughout the year between
LACDPW and ECORP.
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14.0 SITE TOURS WITH CITY AND COUNTY OFFICIALS

On August 22, 2013 representatives from LACDPW, LACDPR, and ECORP met with City
of Los Angeles Councilmember Felipe Fuentes of City Council District 7 and his
associates on a tour of the Mitigation Area to discuss current programs and issues
(Figure 14-1). As the chair of the City’s Energy and the Environment Committee,
Councilmember Fuentes was highly interested in this conservation site located right
within his District. ECORP was able to provide much of the biological background that
demonstrated the unique characteristics of this site as opposed to other properties
within his District. LACDPW raised concerns regarding security and safety including
homeless encampments, wildfires, fishing, and rock dams. At the conclusion of the
meeting, the Councilmember agreed that the Mitigation Area was worth preserving and
to improve law enforcement within the Mitigation Area to help address these concerns.

Figure 14-1. Councilmember Felipe Fuentes with representatives from
LACDPW, LACDPR, and ECORP
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Public Outreach and Worker Education Brochure
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APPENDIX C

Plant and Wildlife Compendia
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54=?> 4RQUWOVLQJ$ 8QF&
)0() CK\U 6Y_\^ CVKMO$ 5_SVNSXQ 5 E_S^O )(+$ EKX^K 4XK$ 6KVSPY\XSK 1*/()

CRYXO2 "/),# .,0%&+(& P 39M/ #,')$ +)-%&.(* P 2C9AB/ 2<EGF0><EGF<EDHJBIAD?%<EC

>_Vc **$ *()+
"*()(%)).&()('((*'*#

;\KMO I_
HK^O\ DO]Y_\MO] 7S`S]SYX
6Y_X^c YP ?Y] 4XQOVO]$ 7OZK\^WOX^ YP C_LVSM HY\U]
1(( E& 9\OWYX^ 4`O&
4VRKWL\K$ 64 1)0(+%)++)

@B3954A1 @HFRQG >KDUH <HPRTDQGWP IRT VKH 5ZRVLF >ODQV ?HPRXDO "9WQH )'(*#
LQ VKH 3LJ AWMWQJD CDUK <LVLJDVLRQ 2THD$ ;RU 2QJHOHU 4RWQV[$ 4DOLIRTQLD

7OK\ @]& I_2

FRS] WOWY\KXN_W ]O\`O] K] K NYM_WOX^K^SYX YP ^RO ObY^SM ZVKX^ \OWY`KV KM^S`S^SO] K^ ^RO
5SQ F_T_XQK HK]R @S^SQK^SYX 4\OK "@S^SQK^SYX 4\OK# N_\SXQ >_XO *()+&

FRO \OWY`KV YP ^RO SX`K]S`O ObY^SM ZVKX^ ]ZOMSO] aK] MYXN_M^ON Lc ^RO VKXN]MKZO MYX^\KM^Y\
AK^_\O] =WKQO$ =XM& P\YW >_XO *, ^R\Y_QR *.$ *()+& C\SY\ ^Y KXc aY\U$ KVV WOWLO\] YP ^RO
B9D=H<9F> <EDIG9<IEGOH <G>L G><>AK>= 9D EDHAI> EGA>DI9IAED 9D= ADHIGJ<IAED ED I@> 5AIA?9IAED
4\OKOH GOQ_VK^SYX] KXN MYXMO\X] \OVK^ON IE I@> 9G>9OH H>DHAIAK> HF><A>H 9D= @9;AI9I ;N ^RO
[_KVSPSON LSYVYQSMKV WYXS^Y\& 86BDC 6YX]_V^SXQ$ =XM& "86BDC# LSYVYQS]^ 4Wc F\Y]^ WYXS^Y\ON
ObY^SM ZVKX^ \OWY`KV KM^S`S^SO]&

FRO \OWY`KV OPPY\^ LOQKX K^ ^RO OK]^O\X%WY]^ ZY\^SYX YP <KSXO] 6KXcYX HK]R YX >_XO *,$
*()+& FRO \OWY`KV OPPY\^] aO\O PYM_]ON YX \OWY`SXQ ]ZOMSO] ]_MR K] QSKX^ \OON "

#$ ^\OO ^YLKMMY " #$ LVKMU W_]^K\N " #$ KXN WSVU ^RS]^VO
" # "9SQ_\O )#& FRO M\Oa _]ON WKMRO^O] ^Y MRYZ NYaX VK\QO ]^KXN] YP
`OQO^K^SYX KXN ^ROX ]Z\KcON ^RO ObZY]ON M_^ ]^OW] aS^R RO\LSMSNO& FRO aY\U ^ROX WY`ON
]Y_^R YP ^RO F_T_XQK CYXN] aRO\O M\Oa] ]Z\KcON KVYXQ ^RO ObS]^SXQ ^\KSV ]c]^OW& =X LY^R
K\OK] ^RO M\Oa KV]Y ]ZOX^ ]YWO ^SWO WKSX^KSXSXQ ^RO ^\KSV ]c]^OW Lc \OWY`SXQ NYaXON
L\KXMRO] KXN MVOK\SXQ VYa%RKXQSXQ `OQO^K^SYX "9SQ_\O *#&

FRO \OWY`KV OPPY\^ MYX^SX_ON YX >_XO *-$ *()+$ aS^R aY\U WY`SXQ KVYXQ <KSXO] 6KXcYX
HK]R ]^K\^SXQ P\YW ^RO OK]^O\X ZY\^SYX XOK\ ^RO ]Y_^RO\X OXN YP ^RO ZYXN]& FRO WKSX
]ZOMSO] YP PYM_] aO\O QSKX^ \OON$ ^\OO YP ROK`OX " #$ LVKMU W_]^K\N$ KXN
MK]^Y\ LOKX " #$ KXN `K\SY_] ]ZOMSO] YP ^RS]^VO& ?K\QO ]^KXN] YP ObY^SM
]ZOMSO] aO\O M_^ NYaX KXN ^ROX ]Z\KcON aS^R RO\LSMSNO$ aRSVO ]WKVVO\ ]YVS^K\c ZVKX^] aO\O
OS^RO\ ]Z\KcON Y\ Z_VVON Y_^ Lc RKXN& 4 ZK]]O\SXO XO]^ aK] PY_XN YX ^RO Q\Y_XN KVYXQ
<KSXO] 6KXcYX 6\OOU& FRO XO]^ VYYUON K] ^RY_QR S^ RKN Z\O`SY_]Vc LOOX SX K ^\OO L_^ S^ aK]
OWZ^c KXN RKN PKVVOX LOPY\O ^RO LSYVYQSMKV WYXS^Y\ ]aOZ^ ^RO K\OK "9SQ_\O +#& FRO M\Oa ^ROX
WY`ON ^Y ^RO _ZVKXN K\OK XOK\ ^RO 6Y^^YXaYYN OX^\KXMO KXN ^RO KNTKMOX^ aYYNON K\OK]
KXN LOQKX ]Z\KcSXQ PY\ LVKMU W_]^K\N KXN MK]^Y\ LOKX&
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6LJWTH (& 4THY USTD[LQJ UVDQG RI JLDQV THHG LQ VKH HDUVHTQ SRTVLRQ RI VKH
<LVLJDVLRQ 2THD&

6LJWTH )& 4THY FOHDTLQJ XHJHVDVLRQ DORQJ VTDLO&



,

6LJWTH *& >DUUHTLQH QHUV IRWQG QHDT 7DLQHU 4DQ[RQ 4THHN&

6LJWTH +& ATHH ETDQFK EORFNLQJ VTDLO DORQJ 7DLQHU 4DQ[RQ 4THHN&



-

6LJWTH ,& ATHH ETDQFK EORFNLQJ VTDLO DORQJ 7DLQHU 4DQ[RQ 4THHN DIVHT EHLQJ FWV
YLVK FKDLQUDY&

6LJWTH -& ATHH ETDQFK IRWQG GWTLQJ <D[ )'(* VTDLOU XLULV DIVHT THPRXDO&



.

6LJWTH .& BQDWVKRTL\HG VTDLO IRWQG GWTLQJ <D[ )'(* VTDLOU XLULV EORFNHG&

6LJWTH /& @VDQG RI WPETHOOD UHGJH QHDT VKH AWMWQJD >RQGU&



/

6LJWTH 0& CDVHT OHVVWFH LQ D SRTVLRQ RI VKH CHUV >RQG&

6LJWTH ('& 4ORUH%WS RI YDVHT OHVVWFH IRWQG LQ VKH CHUV >RQG&



219<; 1ONRTLSING$ 5NC%
)0() AHYR 5V\Y[ ASHJL$ 4\PSKPUN 4 C\P[L )(+$ CHU[H 3UH$ 5HSPMVYUPH 1*/()

AOVUL2 "/),# .,0%&+(& V 5?S/ #,')$ +)-%&.(* V 4I?GH/ 4AKML0CAKMLAKJNPHOGJE%AKI

CLW[LTILY )($ *()+
"*()(%)).&()('((*'*#

9YHJL F\
EH[LY BLZV\YJLZ 6P]PZPVU
5V\U[` VM =VZ 3UNLSLZ$ 6LWHY[TLU[ VM A\ISPJ EVYRZ
1(( C& 8YLTVU[ 3]L&
3SOHTIYH$ 53 1)0(+%)++)

=?0621>. >HIQD ;HARE 8EMOQANDTM FOQ SHE 2WOSIC ;LANS <EMOUAL "=EPSEMBEQ
(&')# IN SHE 0IG >TJTNGA @ARH 8ISIGASION /QEA$ 7OR /NGELER 1OTNSX$
1ALIFOQNIA

6LHY >Z& F\2

DOPZ TLTVYHUK\T ZLY]LZ HZ H KVJ\TLU[H[PVU VM [OL L_V[PJ WSHU[ YLTV]HS HJ[P]P[PLZ H[
[OL 4PN D\Q\UNH EHZO >P[PNH[PVU 3YLH ">P[PNH[PVU 3YLH# K\YPUN CLW[LTILY *()+&

3 WYL%YLTV]HS YLJVUUHPZZHUJL ZP[L ]PZP[ HUK Z\Y]L` ^HZ JVUK\J[LK VU CLW[LTILY +$
*()+ I` 75@BA 5VUZ\S[PUN$ <UJ& "75@BA# IPVSVNPZ[ 3T` DYVZ[& DOPZ ZP[L ]PZP[ ^HZ
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March 4, 2014
(2010-116.010/002/2)

Grace Yu
Water Resources Division
County of Los Angeles, Department of Public Works
900 S. Fremont Ave.
Alhambra, CA 91803-1331

SUBJECT: Fourth Phase Memorandum for the Exotic Plant Removal and Trail
Maintenance (December 2013) in the Riparian Area of the Big Tujunga Wash
Mitigation Area, Los Angeles County, California

Dear Ms. Yu:

This memorandum serves as a documentation of the exotic plant removal and trail maintenance
activities at the Big Tujunga Wash Mitigation Area (Mitigation Area) during December 2013.

A pre-removal reconnaissance site visit and survey was conducted on December 13, 2013 by
ECORP Consulting, Inc. (ECORP) biologists Carley Lancaster and Rebecca Valdez. This site visit
was conducted to identify any sensitive biological resources and to identify areas with high
densities of exotic plant species. The biologists also surveyed for areas of erosion, fallen trees,
poison oak overgrowth, and potential safety hazards present on and adjacent to the trails. The
biologist noted any rock or debris dams observed in Haines Canyon Creek. The current
condition of the trails and trail system was documented and representative site photographs
were taken. Sensitive biological resources were not recorded during the survey, but large areas
of exotic plant species were flagged and recorded using a global positioning system (GPS) unit.
These areas included stands tree tobacco ( ), giant reed ( ), castor
bean ( ), and other exotic plant species.

The removal of the invasive exotic plant species was conducted by the landscape contractor’s
(Natures Image, Inc.) crews December 16, 17, 18, and 23, 2013. Prior to any work, all
members of the landscape contractor’s crew received an onsite orientation, a bilingual
informational brochure, and instruction on the Mitigation Area’s regulations and concerns
related to the area’s sensitive species and habitat by a qualified ECORP biologist.

The crew began removal efforts at the mouth of Haines Canyon Creek near the West Tujunga
Pond on December 16, 2013 and continued down the stream removing exotic vegetation on
either side of the Haines Canyon Creek. The removal efforts were focused on removing species
such as giant reed, castor bean, umbrella sedge ( sp.), and pepper tree ( )
(Figure 1). The crew used machetes to chop down large stands of vegetation and then sprayed
the exposed cut stems with herbicide. The crew worked along the stream, around the ponds,
and in the southern willow scrub and Riversidean Alluvial Fan scrub west of the ponds for the
entire day.

During this effort one occupied homeless encampment was observed approximately mid-way
between the ponds and Gibson Ranch in the riparian vegetation (Figures 2 and 3). The area
was surrounded by trash and a bicycle was present. The coordinates of this location were



recorded and County of Los Angeles Department of Public Works (LACDPW) was notified via
email.

The removal effort continued on December 17, 2013 in the Big Tujunga Wash. The crew started
on the southeast side of the Big Tujunga Wash and worked their way west. On December 18,
2013, the crew worked in the upland area near the Cottonwood gate (Figure 4). The crew
sprayed herbicide of emergent weeds such as redstem fillaree ( ) and sweet
clover ( ). Afterward, the crew walked the trail system and conducted a general
maintenance effort, picking up trash and debris along the trails and around the Tujunga Ponds.
Additional removal activities were not conducted for the remainder of the week due to the rain
event on December 19, 2013.

The removal effort continued on Monday December 23, 2013. The crew finished spraying in the
upland area near the Cottonwood gate. After finishing spraying activities, the crew did a final
check of the trail system to make sure no trees or branches had fallen to block the trails after
the recent rain event. During the effort the biologist monitoring the crew noticed that one of
the trails leading from the Cottonwood upland area to Haines Canyon Creek had eroded during
the recent rain event and could potentially present a safety hazard (Figure 5). The soil
surrounding the asphalt has washed away and deep depressions have formed which could
cause people and horses to trip and fall. LACDPW was notified via email.

ECORP biologists Rebecca Valdez and Amy Trost monitored exotic plant removal activities
occurring during the month of December. During the removal process the following protocols
were conducted to minimize disturbance to sensitive habitat and species:

$ Site visit and survey was conducted in work areas prior to the Natures Image crews
beginning the removal process.

$ Only water-soluble herbicide was used in areas within a 5-meter distance from all water
sources. Water sources include Haines Canyon Creek, Tujunga Ponds, and any standing
or ponded water. Outside of the 5-meter distance, oil-based and water-based herbicides
were used.

$ In the limited cases when the landscape contractor’s crew members and ECORP
biologists entered Haines Canyon Creek, crossings were made only at established creek
crossings to minimize disturbance to sensitive habitat and species.

This is the final exotic plant removal effort for 2013. No additional exotic plant removal
activities will be conducted in 2013.

SIGNED: DATE: March 4, 2014

Rebecca Valdez
Assistant Biologist



Figure 1. Castor bean sprayed with herbicide.

Figure 2. Homeless encampment south of the ponds.



Figure 3. Homeless encampment location south of the ponds.

Figure 4. Crew spraying herbicide near Cottonwood entrance.



Figure 5. Eroded trail between Cottonwood upland area and Haines Canyon Creek.
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SUBJECT1 First Phase Exotic Aquatic Species Removal Effort (May 2013) in the
Big Tujunga Wash Mitigation Area, Los Angeles County, California

7OK\ @]% H_1

FRS] VO^^O\ ]O\`O] K] K ]_WWK\c YP ^RO ObY^SM K[_K^SM ]ZOMSO] \OWY`KV OPPY\^] MYXN_M^ON
Lc 86BDC 6YX]_V^SXQ# =XM% !86BDC" PY\ ^RO 5SQ F_T_XQK GK]R @S^SQK^SYX 4\OK !@S^SQK^SYX
4\OK"% FRO Z_\ZY]O YP ^RS] Z\YQ\KW S] ^Y \OWY`O ObY^SM K[_K^SM aSVNVSPO P\YW ^RO F_T_XQK
CYXN] KXN <KSXO] 6KXcYX 6\OOU ^Y \ON_MO ^ROS\ XOQK^S`O SWZKM^] YX ]OX]S^S`O XK^S`O
]ZOMSO]% FRO]O XOQK^S`O SWZKM^] YX ]OX]S^S`O XK^S`O ]ZOMSO] SXMV_NO# L_^ K\O XY^ VSWS^ON
^Y# ^RO PYVVYaSXQ1 PYYN KXN RKLS^K^ MYWZO^S^SYX# Z\ONK^SYX# KXN ^RO ZY^OX^SKV ^Y ^\KX]WS^
RK\WP_V ZK^RYQOX] KXN ZK\K]S^O]%

FRO ObY^SM K[_K^SM ]ZOMSO] \OWY`KV OPPY\^ ^YYU ZVKMO @Kc )/ ^R\Y_QR *(# )'(*% FRO
Z\SWK\c ]ZOMSO] ^K\QO^ON N_\SXQ ^RO \OWY`KV OPPY\^ aO\O \ON ]aKWZ M\KcPS]R !

"# VK\QOWY_^R LK]] ! "# KXN ^RO 4WO\SMKX L_VVP\YQ !
"% 86BDC PS]RO\SO] LSYVYQS]^] 5\SKX IS^^# FO\\KXMO G\YLVOa]US# 4NKW

EMR\YONO\# KXN @Kb @_\\Kc MYXN_M^ON \OWY`KV OPPY\^] _]SXQ K `K\SO^c YP ]KWZVSXQ
WO^RYN]% FRO ^SWSXQ YP ^RO]O ]_\`Oc] MYSXMSNON aS^R ^RO L\OONSXQ ZO\SYN PY\ XK^S`O PS]RO]#
]Y ^RO ]KWZVSXQ KM^S`S^SO] SX <KSXO] 6KXcYX 6\OOU aO\O VSWS^ON ^Y \ON_MO SWZKM^] ^Y
L\OONSXQ XK^S`O PS]RO]% =X KNNS^SYX# ^RO 5SQ F_T_XQK GK]R aK] N\c ^SWO N_\SXQ ^RO]O
]_\`Oc]2 ^RO\OPY\O# \OWY`KV OPPY\^] aO\O PYM_]ON SX ^RO F_T_XQK CYXN]%

7_\SXQ ^RS] \OWY`KV OPPY\^# XSXO QSVVXO^] YP `K\SY_] VOXQ^R] !('' ^Y ,'' POO^" KXN
WYXYPSVKWOX^ WO]R ]SdO] !'%, ^Y ) SXMRO]" aO\O _]ON SX ^RO F_T_XQK CYXN] !PY_\ XO^] SX
^RO GO]^ F_T_XQK CYXN KXN PS`O SX ^RO 8K]^ F_T_XQK CYXN"% FRO _]O YP `K\SY_] WO]R
]SdO] ^K\QO^ON W_V^SZVO ]SdO MVK]]O] YP ObY^SM PS]RO]% 4 ^Y^KV YP (/ LKS^ON WSXXYa&M\KcPS]R
^\KZ] aO\O NOZVYcON SX ^RO F_T_XQK CYXN] KXN ^RO 6YXXOM^Y\ 6RKXXOV VYMK^ON LO^aOOX
^RO ZYXN]% 5_VVP\YQ QSQQSXQ ]_\`Oc] aO\O MYXN_M^ON K^ XSQR^ ^R\Y_QRY_^ <KSXO] 6KXcYX
6\OOU KXN K\Y_XN ^RO ZO\SWO^O\ YP ^RO F_T_XQK CYXN]% 5_VVP\YQ] aO\O ROK\N MKVVSXQ SX
LY^R F_T_XQK CYXN]% EZOK\PS]RSXQ ]_\`Oc] aO\O MYXN_M^ON SX ^RO 5SQ F_T_XQK CYXN] K^
XSQR^ YX @Kc )/# )'(* KXN N_\SXQ ^RO NKc YX @Kc )0# )'(*2 RYaO`O\# N_O ^Y ZYY\ `S]SLSVS^c
!( ^Y , POO^"# POa PS]R aO\O MKZ^_\ON _]SXQ ^RS] WO^RYN% 4V^RY_QR `S]SLSVS^c aK] ]YWOaRK^



\ON_MON N_\SXQ ]ZOK\PS]RSXQ ]_\`Oc]# LSYVYQS]^] aO\O KLVO ^Y NS]\_Z^ ]O`O\KV ObY^SM PS]R
XO]^] SX ^RO F_T_XQK CYXN]%

FRO ObY^SM K[_K^SM ]ZOMSO] MKZ^_\ON KXN \OWY`ON N_\SXQ ^RS] OPPY\^ SXMV_NON (0/ \ON
]aKWZ M\KcPS]R# + QYVNPS]R ! "# ./ MYWWYX MK\Z !

"# ( WY][_S^YPS]R ! "# * Q\OOX ]_XPS]R ! "# + LV_OQSVV
! "# (0. VK\QOWY_^R LK]]# + @YdKWLS[_O ^SVKZSK !

"# (- 4WO\SMKX L_VVP\YQ]# KXN + \ON$OK\ON ]VSNO\] !
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7_\SXQ ^RO]O ]_\`Oc] 86BDC LSYVYQS]^] YL]O\`ON VK\QO X_WLO\] YP cY_XQ$YP$^RO$cOK\
VK\QOWY_^R LK]] aRSMR SXNSMK^O] ]_MMO]]P_V L\OONSXQ SX LY^R ZYXN] ^RS] cOK\% 7_\SXQ ^RO
L_VVP\YQ QSQQSXQ ]_\`Oc SX <KSXO] 6KXcYX 6\OOU# X_WO\Y_] KN_V^ EKX^K 4XK ]_MUO\ aO\O
YL]O\`ON2 RYaO`O\# XY P\c Y\ T_`OXSVO EKX^K 4XK ]_MUO\ aO\O YL]O\`ON% 86BDC LSYVYQS]^]
aO\O MK\OP_V XY^ ^Y MKZ^_\O Y\ NS]^_\L ^RO]O PS]R K] ^RS] \OWY`KV OPPY\^ POVV aS^RSX ^ROS\
L\OONSXQ ZO\SYN% FRO\O aO\O XY Y^RO\ XK^S`O PS]R ]ZOMSO] YL]O\`ON N_\SXQ ^RO \OWY`KV
OPPY\^% GK^O\ VO^^_MO aK] XY^ YL]O\`ON SX ^RO F_T_XQK CYXN] Y\ SX <KSXO] 6KXcYX 6\OOU
N_\SXQ ^RO \OWY`KV OPPY\^%
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EPQ[ TM\\MZ [MZ^M[ I[ I []UUIZa WN \PM M`W\QK IY]I\QK [XMKQM[ ZMUW^IT MNNWZ\[ KWVL]K\ML
Ja 86ACB 6WV[]T\QVO$ =VK& "86ACB# NWZ \PM 5QO E]R]VOI FI[P ?Q\QOI\QWV 4ZMI
"?Q\QOI\QWV 4ZMI#& EPM X]ZXW[M WN \PQ[ XZWOZIU Q[ \W ZMUW^M M`W\QK IY]I\QK _QTLTQNM NZWU
\PM E]R]VOI BWVL[ IVL <IQVM[ 6IVaWV 6ZMMS \W ZML]KM \PMQZ VMOI\Q^M QUXIK\[ WV
[MV[Q\Q^M VI\Q^M [XMKQM[& EPM[M VMOI\Q^M QUXIK\[ WV [MV[Q\Q^M VI\Q^M [XMKQM[ QVKT]LM$ J]\
IZM VW\ TQUQ\ML \W$ \PM NWTTW_QVO2 NWWL IVL PIJQ\I\ KWUXM\Q\QWV$ XZMLI\QWV$ IVL \PM
XW\MV\QIT \W \ZIV[UQ\ PIZUN]T XI\PWOMV[ IVL XIZI[Q\M[&

EPM M`W\QK IY]I\QK [XMKQM[ ZMUW^IT MNNWZ\ \WWS XTIKM DMX\MUJMZ ). \PZW]OP )1$ *()+&
EPM XZQUIZa [XMKQM[ \IZOM\ML L]ZQVO \PM ZMUW^IT MNNWZ\ _MZM ZML [_IUX KZIaNQ[P
" #$ TIZOMUW]\P JI[[ " #$ IVL \PM 4UMZQKIV
J]TTNZWO " #& 86ACB NQ[PMZQM[ JQWTWOQ[\[ ?I` ?]ZZIa$ 4LIU
DKPZWMLMZ$ BPQT FI[b$ IVL EMZZIVKM FZWJTM_[SQ KWVL]K\ML \PM ZMUW^IT MNNWZ\ ][QVO I
^IZQM\a WN [IUXTQVO UM\PWL[& EPM 5QO E]R]VOI FI[P _I[ LZa L]ZQVO \PM[M []Z^Ma[3
\PMZMNWZM$ ZMUW^IT MNNWZ\[ _MZM NWK][ML QV \PM E]R]VOI BWVL[ IVL <IQVM[ 6IVaWV 6ZMMS&

7]ZQVO \PQ[ ZMUW^IT MNNWZ\$ )) OQTTVM\[ WN ^IZQW][ TMVO\P[ ")(( \W -(( NMM\# IVL
UWVWNQTIUMV\ UM[P [QbM[ "(&- \W * QVKPM[# _MZM ][ML QV \PM E]R]VOI BWVL[ "[M^MV VM\[
QV \PM FM[\ E]R]VOI BWVL IVL NW]Z VM\[ QV \PM 8I[\ E]R]VOI BWVL#& EPM ][M WN ^IZQW][
UM[P [QbM[ \IZOM\ML U]T\QXTM [QbM KTI[[M[ WN M`W\QK NQ[PM[& 4 \W\IT WN +) JIQ\ML
UQVVW_'KZIaNQ[P \ZIX[ _MZM LMXTWaML QV \PM E]R]VOI BWVL[ IVL \PM 6WVVMK\WZ 6PIVVMT
TWKI\ML JM\_MMV \PM XWVL[& AVM NaSM VM\ _I[ LMXTWaML QV \PM 6WVVMK\WZ 6PIVVMT&
5]TTNZWO OQOOQVO []Z^Ma[ _MZM KWVL]K\ML I\ VQOP\ \PZW]OPW]\ <IQVM[ 6IVaWV 6ZMMS IVL
IZW]VL \PM XMZQUM\MZ WN \PM E]R]VOI BWVL[& DXMIZNQ[PQVO _I[ VW\ KWVL]K\ML QV \PM
XWVL[ JMKI][M WN XWWZ ^Q[QJQTQ\a&



EPM M`W\QK IY]I\QK [XMKQM[ KIX\]ZML IVL ZMUW^ML L]ZQVO \PQ[ MNNWZ\ QVKT]LML )(/ ZML
[_IUX KZIaNQ[P$ ) OWTLNQ[P " #$ 1 KWUUWV KIZX "

#$ , OZMMV []VNQ[P " #$ 0 JT]MOQTT " #$ *)1
TIZOMUW]\P JI[[$ ) ?WbIUJQY]M \QTIXQI " #$ + 4UMZQKIV
J]TTNZWO[$ * 4UMZQKIV J]TTNZWO \ILXWTM[$ IVL * ZML%MIZML [TQLMZ[ "

#&

7]ZQVO \PM[M []Z^Ma[ 86ACB JQWTWOQ[\[ WJ[MZ^ML TIZOM V]UJMZ[ WN aW]VO%WN%\PM%aMIZ
TIZOMUW]\P JI[[ _PQKP QVLQKI\M[ []KKM[[N]T JZMMLQVO QV JW\P XWVL[ \PQ[ aMIZ& EPM [QVOTM
R]^MVQTM ?WbIUJQY]M \QTIXQI KIX\]ZML QV \PM FM[\ BWVL KW]TL QVLQKI\M JZMMLQVO QV \PM
XWVL[3 \PQ[ _I[ \PM NQZ[\ WJ[MZ^I\QWV QV \PM FM[\ BWVL$ I[ W\PMZ WJ[MZ^I\QWV[ WN IL]T\
?WbIUJQY]M \QTIXQI _MZM QV \PM 8I[\ BWVL& 7]ZQVO \PM J]TTNZWO OQOOQVO []Z^Ma QV <IQVM[
6IVaWV 6ZMMS$ IJW]\ [M^MV IL]T\ DIV\I 4VI []KSMZ _MZM WJ[MZ^ML3 PW_M^MZ$ VW NZa WZ
R]^MVQTM DIV\I 4VI []KSMZ _MZM WJ[MZ^ML& 86ACB JQWTWOQ[\[ WJ[MZ^ML IVL LQ[I[[MUJTML
UIVa ZWKS LIU[ ITWVO \PM KZMMS& EPMZM _MZM UIVa NITTMV \ZMM[ QV \PM KZMMS& CML [_IUX
KZIaNQ[P V]UJMZ[ QV \PM KZMMS _MZM TW_MZ \PIV XZM^QW][ [Q\M ^Q[Q\[& @W W\PMZ VI\Q^M NQ[P
[XMKQM[ _MZM WJ[MZ^ML L]ZQVO \PM ZMUW^IT MNNWZ\& FI\MZ TM\\]KM _I[ VW\ WJ[MZ^ML QV \PM
E]R]VOI BWVL[ WZ QV <IQVM[ 6IVaWV 6ZMMS L]ZQVO \PQ[ ZMUW^IT MNNWZ\&

D=;@872HHHHHHHHHHHHHHHHHHHHHHHHHHHHH 74E82 AK\WJMZ **$ *()+

4LIU DKPZWMLMZ
9Q[PMZQM[ 5QWTWOQ[\



/-576 -JINPGOEIC$ 1I?%
)0() CK\U 6Y_\^ CVKMO$ 5_SVNSXQ 5 E_S^O )(+$ EKX^K 4XK$ 6KVSPY\XSK 1*/()

CRYXO2 "/),# .,0%$'%$ ; 9Kb2 "/),# .,0%$(%& ; +2,01) +-465*.-465-43791803/#-42

>KX_K\c *$ *(),
"*()(%)).&()('((,',#

;\KMO H_
GK^O\ DO]Y_\MO] 7S`S]SYX
6Y_X^c YP ?Y] 4XQOVO]$ 7OZK\^WOX^ YP C_LVSM GY\U]
1(( E& 9\OWYX^ 4`O&
4VRKWL\K$ 64 1)0(+%)++)

8;,2/-92 9DEM@&0JPMOD 6D=NA /RJOE? +LP=OE? 8KA?EAN 7AHJQ=G /BBJMO
".A?AH>AM )'(*# EI ODA ,EC 9PFPIC= <=ND 4EOEC=OEJI +MA=$ 3JN +ICAGAN
-JPIOS$ -=GEBJMIE=

7OK\ @]& H_2

FRS] VO^^O\ ]O\`O] K] K ]_WWK\c YP ^RO ObY^SM K[_K^SM ]ZOMSO] \OWY`KV OPPY\^] MYXN_M^ON
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)'(* 5^UZOI 1W[GZOI AVKIOKY @KSU\GR @KVUXZ
3>=B5=BA LUX ZNK

2OM B[P[TMG DGYN <OZOMGZOUT 1XKG

-*, CHNLI>O=NCIH****************************************************************************************************** -
-*- FeYWj_ed WdZ M[jj_d] ********************************************************************************************* .
-*. ?nej_Y ;gkWj_Y Mf[Y_[i ?Yebe]o _d <_] Nk`kd]W QWi^ G_j_]Wj_ed ;h[W ************************* 2

.*, G?NBI>M*************************************************************************************************************** 3
.*- L[celWb G[j^eZi ************************************************************************************************* 3

.*-*- @oa[ H[j NhWff_d]****************************************************************************************** 3

.*-*. Mf[Wh\_i^_d] Mkhl[oi ************************************************************************************** 3

.*-*/ >_f)d[jj_d]+BWdZ =Wfjkh_d] Mkhl[oi ***************************************************************-,

.*-*0 <kbb\he] A_]]_d] Mkhl[oi ********************************************************************************-,

.*-*1 Nme)f[hied M[_d_d] Mkhl[oi***************************************************************************-,

.*-*2 G_ddem NhWff_d] ******************************************************************************************-,

.*-*3 Nkhjb[ NhWff_d] *********************************************************************************************--

.*-*4 A_bbd[jj_d]*****************************************************************************************************--
.*. JheY[ii_d] JhejeYeb **********************************************************************************************--

/*, L?MOFNM ***************************************************************************************************************-.
/*- ?nej_Y ;gkWj_Y Mf[Y_[i L[celWb ****************************************************************************-.

/*-*- ?nej_Y ;gkWj_Y Mf[Y_[i =Wfjkh[Z _d BW_d[i =Wdoed =h[[a**********************************-.
/*-*. ?nej_Y ;gkWj_Y Mf[Y_[i =Wfjkh[Z _d j^[ Q[ij JedZ *******************************************-1
/*-*/ ?nej_Y ;gkWj_Y Mf[Y_[i =Wfjkh[Z _d j^[ =edd[Yjeh =^Wdd[b********************************-1
/*-*0 ?nej_Y ;gkWj_Y Mf[Y_[i =Wfjkh[Z _d j^[ ?Wij JedZ*********************************************-1

0*, >CM=OMMCIH**********************************************************************************************************-5
0*- JheXb[ci ?dYekdj[h[Z >kh_d] L[celWb******************************************************************..

1*, =IH=FOMCIHM ;H> L?=IGG?H>;NCIHM****************************************************************./
2*, L?@?L?H=?M *********************************************************************************************************.1

;9AB >6 697C@5A
@_]kh[ -)-* Jhe`[Yj FeYWj_ed ************************************************************************************************ /
@_]kh[ -).* Jhe`[Yj ;h[W QWj[hYekhi[i ********************************************************************************* 0
@_]kh[ .)-* ?nej_Y ;gkWj_Y Mf[Y_[i L[celWb FeYWj_edi *********************************************************** 5
@_]kh[ 0)-* L[bWj_l[ Mf[Y_[i ;XkdZWdY[ e\ HWj_l[ P[hiki ?nej_Y Mf[Y_[i

_d BW_d[i =Wdoed =h[[a %.,,3).,-/&* ***************************************************************.,

;9AB >6 B12;5A
NWXb[ .)-* L[celWb G[j^eZi Oi[Z Xo >Wj[( <_] Nk`kd]W QWi^ G_j_]Wj_ed ;h[W( .,-/ ************** 4
NWXb[ /)-* MkccWho e\ ;gkWj_Y Mf[Y_[i L[celWb Xo FeYWj_ed WdZ ?\\ehji( .,-/ *********************-/
NWXb[ /).* Mf[Y_[i ;XkdZWdY[ MkccWho Xo L[celWb G[j^eZ( BW_d[i =Wdoed =h[[a( .,-/ *****-0
NWXb[ /)/* Mf[Y_[i ;XkdZWdY[ MkccWho Xo L[celWb G[j^eZ( Q[ij JedZ( .,-/*********************-2
NWXb[ /)0* Mf[Y_[i ;XkdZWdY[ MkccWho Xo L[celWb G[j^eZ( =edd[Yjeh =^Wdd[b( .,-/*********-3
NWXb[ /)1* Mf[Y_[i ;XkdZWdY[ MkccWho Xo L[celWb G[j^eZ( ?Wij JedZ( .,-/**********************-4



__

;9AB >6 1??5=4935A
;ff[dZ_n ; ) Mf[Y_[i =Wfjkh[Z >kh_d] j^[ ?nej_Y ;gkWj_Y Mf[Y_[i L[celWb ?\\ehji( .,-/
;ff[dZ_n < ) ?nej_Y ;gkWj_Y Mf[Y_[i L[celWb J^eje]hWf^i



-

(%' 9=B@>4C3B9>=

?=ILJ =edikbj_d]( CdY* %?=ILJ& mWi YedjhWYj[Z Xo j^[ =ekdjo e\ Fei ;d][b[i >[fWhjc[dj e\
JkXb_Y Qehai %F;=>JQ& _d Dkbo .,,3 je Yedj_dk[ j^[ [nej_Y WgkWj_Y if[Y_[i h[celWb fhe]hWc
j^Wj mWi i[j \ehj^ _d j^[ GWij[h G_j_]Wj_ed JbWd %GGJ& \eh j^[ <_] Nk`kd]W QWi^ G_j_]Wj_ed ;h[W
%G_j_]Wj_ed ;h[W&* N^[ GGJ mWi Yh[Wj[Z je i[hl[ Wi W \_l[)o[Wh ]k_Z[ \eh j^[ _cfb[c[djWj_ed e\
lWh_eki [d^WdY[c[dj fhe]hWci WdZ je \kb\_bb j^[ =Wb_\ehd_W >[fWhjc[dj e\ @_i^ WdZ R`c[c`]\yj
%=>@Q& %\ehc[hbo =Wb_\ehd_W >[fWhjc[dj e\ @_i^ WdZ AWc[ U=>@AV& h[gk_h[c[dj \eh j^[
fh[fWhWj_ed e\ W cWdW][c[dj fbWd \eh j^[ G_j_]Wj_ed ;h[W* N^[ GGJ _dYbkZ[i ckbj_fb[ ijhWj[]_[i
je [d^WdY[ WdZ fhej[Yj [n_ij_d] ^WX_jWj \eh m_bZb_\[ WdZ je Yh[Wj[ WZZ_j_edWb dWjkhWb Wh[Wi j^Wj
YekbZ X[ ki[Z Xo Xej^ dWj_l[ m_bZb_\[ WdZ dkc[heki beYWb ]hekfi* Cj Wbie fhel_Z[i Z_h[Yj_ed \eh
j^[ YWfjkh[ WdZ h[celWb e\ [nej_Y WgkWj_Y if[Y_[i \hec j^[ lWh_eki mWj[hYekhi[i beYWj[Z m_j^_d
j^[ G_j_]Wj_ed ;h[W _d ehZ[h je h[b_[l[ iec[ e\ j^[ d[]Wj_l[ _cfWYji j^Wj j^[i[ _dZ_l_ZkWbi YWd
^Wl[ ed dWj_l[i* Ccfb[c[djWj_ed e\ j^[ GGJ _d_j_Wbbo X[]Wd _d ;k]kij .,,,( WdZ W Fed])j[hc
GWdW][c[dj JbWd %FNGJ& _i X[_d] Z[l[bef[Z je if[Y_\_YWbbo WZZh[ii j^[ Yedj_dkWj_ed e\ j^_i
fhe]hWc _dje j^[ \kjkh[*

B_ijeh_YWbbo( Wbb iekj^[hd =Wb_\ehd_W YeWijWb \h[i^mWj[h \_i^[i ^Wl[ [nf[h_[dY[Z fefkbWj_ed WdZ
[dl_hedc[djWb _cfWYji Wi W h[ikbj e\ ^WX_jWj Wbj[hWj_ed WdZ Z[mWj[h_d] WdZ j^ki Wh[ ]h[Wjbo
h[ZkY[Z _d Xej^ j^[_h Z_ijh_Xkj_ed WdZ WXkdZWdY[i %Geob[ .,,.7 Mm_\j [j Wb* -55/&* N^[i[
_cfWYji Wh[ \khj^[h YecfekdZ[Z Xo j^[ [\\[Yji [nej_Y WgkWj_Y if[Y_[i YWd ^Wl[ ed dWj_l[ \_i^
Wii[cXbW][i* Id[ ikY^ dWj_l[ \h[i^mWj[h \_i^ Wii[cXbW][ _d iekj^[hd =Wb_\ehd_W _i j^[ Mekj^
=eWij G_ddem)MkYa[h \_i^ Yecckd_jo %?bb_ied -540&( m^_Y^ _i ademd je eYYkh _d j^[ G_j_]Wj_ed
;h[W* N^_i Wii[cXbW][ Yedi_iji e\ j^[ \ebbem_d] dWj_l[ \_i^[i6 MWdjW ;dW ikYa[h %

&( W \[Z[hWbbo b_ij[Z Wi j^h[Wj[d[Z if[Y_[i WdZ W =>@Q Mf[Y_[i e\ Mf[Y_Wb =edY[hd
%MM=& %OM@QM .,,,( =>@A .,--&7 MWdjW ;dW if[Yab[Z ZWY[ % iff* /&( W
=>@Q MM=7 WdZ Whheoe Y^kX % &( W =>@Q MM=* =ecfWh[Z je ^_ijeh_YWb h[YehZi( j^[
Ykhh[dj Z_ijh_Xkj_ed \eh [WY^ e\ j^[i[ if[Y_[i ^Wi X[[d i[l[h[bo h[ZkY[Z* N^[ G_j_]Wj_ed ;h[W
fhel_Z[i Wd _cfehjWdj h[\k][ \eh j^[i[ dWj_l[ \_i^ fefkbWj_edi \hec ^WX_jWj Wbj[hWj_ed WdZ
Z[mWj[h_d]* ;ZZ_j_edWbbo( j^[ G_j_]Wj_ed ;h[W _i Yedi_Z[h[Z je X[ ed[ e\ j^[ bWij h[cW_d_d]
beYWj_edi _d j^[ Fei ;d][b[i L_l[h >hW_dW][ m^[h[ j^[i[ j^h[[ if[Y_[i e\ \_i^ YWd ij_bb X[ \ekdZ
%Mm_\j [j Wb* -55/&*

N^[ G_j_]Wj_ed ;h[W Ykhh[djbo fhel_Z[i ik_jWXb[ ^WX_jWj \eh jme i[di_j_l[ h[fj_b[ if[Y_[i(
iekj^m[ij[hd fedZ jkhjb[ % & WdZ jme)ijh_f[Z ]Whj[h idWa[
% & * N^[i[ if[Y_[i Wh[ Xej^ b_ij[Z Wi =>@Q MM= WdZ Wh[ ademd je eYYkh
m_j^_d j^[ G_j_]Wj_ed ;h[W* B_ijeh_YWbbo( j^[ G_j_]Wj_ed ;h[W ikffehj[Z ik_jWXb[ ^WX_jWj \eh dWj_l[
Wcf^_X_Wd if[Y_[i ikY^ Wi j^[ Whheoe jeWZ % & WdZ =Wb_\ehd_W h[Z)b[]][Z
\he] % & * Cd h[Y[dj o[Whi j^[h[ ^Wl[ X[[d de eXi[hlWj_edi e\ [_j^[h e\ j^[i[
Wcf^_X_Wd if[Y_[i _d j^[ G_j_]Wj_ed ;h[W* ;hheoe jeWZi Wh[ Yedi_Z[h[Z je X[ ^WX_jWj if[Y_Wb_iji(
h[bo_d] ed if[Y_\_Y \[Wjkh[i WiieY_Wj[Z m_j^ bWh][ h_l[hi WdZ mWi^ ioij[ci _d iekj^[hd =Wb_\ehd_W
%OM@QM .,,5&* BWX_jWj Wbj[hWj_ed j^hek]^ Y^Wd][i eh cWd_fkbWj_ed e\ j^[ ^oZhef[h_eZ(
][d[hWbbo WiieY_Wj[Z m_j^ ZWcc_d] WdZ+eh Yedjhebb_d] kfijh[Wc mWj[h h[b[Wi[i( b_a[bo
Yedjh_Xkj[Z je j^[ WXi[dY[ e\ Whheoe jeWZ m_j^_d j^[ G_j_]Wj_ed ;h[W* F_a[m_i[( j^[ WXi[dY[ e\
=Wb_\ehd_W h[Z)b[]][Z \he] _i b_a[bo Wjjh_Xkj[Z je Yecf[j_j_ed WdZ fh[ZWj_ed fh[iikh[i WiieY_Wj[Z
m_j^ j^[ _djheZkYj_ed e\ j^[ [nej_Y ;c[h_YWd Xkbb\he] %Xkbb\he]7 & %BWo[i
WdZ D[dd_d]i -5427 E_[i[Ya[h WdZ <bWkij[_d -554&*

N^[ fkhfei[ e\ _cfb[c[dj_d] j^_i [nej_Y WgkWj_Y if[Y_[i h[celWb fhe]hWc _d j^[ G_j_]Wj_ed ;h[W
_i je h[ijeh[( Yh[Wj[( WdZ cW_djW_d ik_jWXb[ ^WX_jWj \eh dWj_l[ WgkWj_Y if[Y_[i* N^[ fhe]hWc



.

\eYki[i ed j^[ h[celWb e\ [nej_Y \_i^[i( h[fj_b[i( Wcf^_X_Wdi( WdZ _dl[hj[XhWj[i \hec Wbb WgkWj_Y
^WX_jWji ki_d] W ik_j[ e\ iWcfb_d] j[Y^d_gk[i* N^_i h[fehj fhel_Z[i j^[ h[ikbji e\ j^[ [nej_Y
WgkWj_Y if[Y_[i h[celWb [\\ehji YedZkYj[Z Wj j^[ G_j_]Wj_ed ;h[W _d .,-/*

(%( ;UIGZOUT GTJ AKZZOTM

N^[ G_j_]Wj_ed ;h[W _i beYWj[Z _d <_] Nk`kd]W QWi^ %QWi^&( `kij Zemdijh[Wc e\ j^[ Cdj[hijWj[
.-, %C).-,& \h[[mWo el[hYheii_d]( d[Wh j^[ =_jo e\ Gfj <e^\c\jy NlecXe[ Zfddle`kp( Fei
;d][b[i =ekdjo %@_]kh[ -)-&* N^[ G_j_]Wj_ed ;h[W _i XehZ[h[Z ed j^[ dehj^ Xo C).-,( ed j^[ [Wij
Xo C).-, WdZ j^[ Nk`kd]W JedZi( WdZ ed j^[ iekj^ Xo Q[djmehj^ Mjh[[j* N^[ m[ij[hd XekdZWho
_i XehZ[h[Z Xo ^_]^ lebjW][ fem[h b_d[i Yheii_d] j^[ QWi^ `kij kfijh[Wc e\ BWdi[d >Wc JWha
WdZ L[Yh[Wj_ed ;h[W* N^[ G_j_]Wj_ed ;h[W _i beYWj[Z m_j^_d W ijWj[)Z[i_]dWj[Z M_]d_\_YWdj HWjkhWb
;h[W %F;R),-4&( WdZ j^[ X_ebe]_YWb h[iekhY[i Wh[ e\ beYWb( h[]_edWb( ijWj[( WdZ \[Z[hWb
i_]d_\_YWdY[ %MW\\ehZ WdZ Kk_dd -5547 =>@A .,-.&*

N^[ G_j_]Wj_ed ;h[W YedjW_di jme mWj[hYekhi[i %@_]kh[ -).&6 N^[ QWi^ WdZ BW_d[i =Wdoed
=h[[a %BW_d[i =h[[a&( Xej^ e\ m^_Y^ Wh[ Z[i_]dWj[Z Wi Yh_j_YWb ^WX_jWj \eh MWdjW ;dW ikYa[h _d
j^[ Fei ;d][b[i L_l[h XWi_d %OM@QM .,-,&* N^[ QWi^( beYWj[Z _d j^[ dehj^[hd fehj_ed e\ j^[
G_j_]Wj_ed ;h[W( _i W m_Z[ %]h[Wj[h j^Wd /, c[j[hi UcV U54 \[[j q\jrV& fWhj_Wbbo)YedYh[j[ b_d[Z
jh_XkjWho e\ j^[ Fei ;d][b[i L_l[h* QWj[h \bem _d j^[ QWi^ eh_]_dWj[i \hec j^[ <_] Nk`kd]W >Wc
%Wffhen_cWj[bo -3*1 a_bec[j[hi UacV U-,*5 c_b[i qc_rV kfijh[Wc& WdZ _i Z[f[dZ[dj ed
Yedjhebb[Z h[b[Wi[i WdZ \hec beYWb hW_d\Wbb* @bem _i j^[h[\eh[ _dj[hc_jj[dj( b[Wl_d] _j Zho \eh bWh][
fehj_edi e\ j^[ o[Wh* BW_d[i =h[[a( beYWj[Z _d j^[ iekj^[hd fehj_ed e\ j^[ G_j_]Wj_ed ;h[W( _i W
jh_XkjWho j^Wj Yedl[oi mWj[h \bem \hec BW_d[i =Wdoed je <_] Nk`kd]W QWi^* QWj[h \bem _i
f[h[dd_Wb WdZ _i \[Z Xo ]hekdZmWj[h WdZ+eh hkde\\ \hec WZ`WY[dj h[i_Z[dj_Wb Wh[Wi* BW_d[i
=h[[a WdZ j^[ QWi^ c[h][ d[Wh j^[ m[ij[hd XekdZWho e\ j^[ G_j_]Wj_ed ;h[W WdZ Yedj_dk[ _dje
j^[ BWdi[d >Wc @beeZ =edjheb <Wi_d( beYWj[Z Wffhen_cWj[bo ,*4 ac %,*1 c_& Zemdijh[Wc e\ j^[
i_j[*

BW_d[i =h[[a _i W h[bWj_l[bo dWhhem %b[ii j^Wd -, c U// \jV m_Zj^& WdZ Z[di[bo l[][jWj[Z ijh[Wc
m_j^ \bem eh_]_dWj_d] \hec j^[ ?Wij WdZ Q[ij Nk`kd]W JedZi %JedZi&* N^[ Yh[[a YedjW_di W
lWh_[jo e\ \bem jof[i( hWd]_d] \hec ibem cel_d] ]b_Z[i %b[ii j^Wd ,*/ c[j[hi+i[YedZ Uc+iV U-*,
\eej+i[YedZ q\j+irV& WdZ feebi %]h[Wj[h j^Wd ,*1 c U-*2 \jV&( je \Wij)\bem_d] h_\\b[i WdZ hkdi
%]h[Wj[h j^Wd ,*/ c+i U-*, \j+iV& el[h W c_n e\ ikXijhWj[i %[*]*( XekbZ[h( YeXXb[( ]hWl[b( iWdZ(
WdZ \_d[ i[Z_c[dj&* N^[ XWdai Wbed] j^[ Yh[[a fhel_Z[ W Z_l[hi[ i[j e\ ^WX_jWji( hWd]_d] \hec
Z[[f feebi m_j^ el[h^Wd]_d] l[][jWj_ed WdZ kdZ[hYkji( je i^Wbbem %b[ii j^Wd ,*1 c U-*2 \jV&
iWdZo X[WY^[i m^_Y^ YWd X[ ik_jWXb[ \eh `kl[d_b[ b_\[ ijW][i e\ dWj_l[ \_i^[i WdZ Wcf^_X_Wdi*
BW_d[i =h[[a cW_djW_di W Z[di[ h_fWh_Wd Xk\\[h m^_Y^ fhel_Z[i Wd _djWYj YWdefo Yel[h
j^hek]^ekj W cW`eh_jo e\ _ji Yekhi[ _d j^[ G_j_]Wj_ed ;h[W* N^_i YWdefo bWo[h ^[bfi je a[[f
Z_iiebl[Z eno][d b[l[bi WdZ mWj[h j[cf[hWjkh[i ijWXb[ Zkh_d] j^[ mWhc ikcc[h cedj^i* N^_i
h_fWh_Wd Xk\\[h Wbie fhel_Z[i W iekhY[ e\ bWh][ meeZo Z[Xh_i( _dijh[Wc l[][jWj_ed( WdZ XWda
ijWX_b_jo*

QWj[h \bem_d] _dje BW_d[i =h[[a eh_]_dWj[i \hec kdZ[h]hekdZ ifh_d]i j^Wj ikffbo mWj[h Z_h[Yjbo
_dje j^[ JedZi* N^[ JedZi Wh[ beYWj[Z WZ`WY[dj je j^[ dehj^[Wij Yehd[h e\ j^[ G_j_]Wj_ed ;h[W
WdZ Yedi_ij e\ jme bWh][ _dj[hYedd[Yj[Z XeZ_[i e\ mWj[h [WY^ X[_d] Wffhen_cWj[bo -,, c
%//, \j& WYheii Wj j^[_h m_Z[ij fe_dj* N^[ JedZi Wh[ Z_l_Z[Z _dje j^h[[ Z_ij_dYj mWj[h \[Wjkh[i6
j^[ Q[ij JedZ( j^[ =edd[Yjeh =^Wdd[b( WdZ j^[ ?Wij JedZ*
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N^[ Q[ij JedZ b_[i WZ`WY[dj je j^[ C).-, \h[[mWo( Wffhen_cWj[bo 2, c %.,, \j& je j^[ iekj^(
WdZ Yedd[Yji Z_h[Yjbo je BW_d[i =h[[a* N^[ Q[ij JedZ ^Wi W ikh\WY[ Wh[W e\ Wffhen_cWj[bo
/(.,, igkWh[ c[j[hi %c.& %-,(1,, igkWh[ \[[j U\j.V& fhel_Z_d] W Yecfb[n( ^[j[he][d[eki
ifWY[ \eh cWdo WgkWj_Y if[Y_[i* N^[ mWj[h Z[fj^i hWd][ \hec -*4 je /*3 c %1*5 je -.*- \j&(
WdZ j^[ ikXijhWj[ Yedi_iji fh_cWh_bo e\ \_d[ i_bji WdZ iWdZi _d j^[ c_ZZb[ e\ j^[ fedZ m_j^
YeXXb[ WdZ ]hWl[b Wh[Wi Wbed] fehj_edi e\ j^[ f[h_c[j[h* N^[ Q[ij JedZ _i eXbed] _d i^Wf[ m_j^
W h[bWj_l[bo kd_\ehc WdZ b[ii Yedlebkj[Z XWda* N^[ XWdai Wh[ ^[Wl_bo b_d[Z m_j^ [c[h][dj WdZ
h_fWh_Wd l[][jWj_ed j^Wj fhel_Z[ Xej^ ikXc[h][Z WdZ el[h^Wd]_d] ^WX_jWj* PWh_Wj_edi _d Wb]Wb
WdZ [c[h][dj WgkWj_Y fbWdj ]hemj^ Wbed] j^[ XWdai \bkYjkWj[ WYYehZ_d] je i[WiedWb Y^Wd][i(
Yedjh_Xkj_d] je j^[ ^WX_jWj Yecfb[n_jo m_j^_d j^[ Q[ij JedZ*

N^[ =edd[Yjeh =^Wdd[b _i W 3,)c %./,)\j& bed]( dWhhem Y^Wdd[b j^Wj Yedd[Yji j^[ JedZi* N^_i
Y^Wdd[b ^Wi W cWn_ckc m_Zj^ e\ 1 c %-2 \j&( m_j^ Z[di[ ijWdZi e\ [c[h][dj l[][jWj_ed Wbed]
Xej^ XWdai* QWj[h Z[fj^i hWd][ \hec b[ii j^Wd - c je -*1 c %/*/ \j je 0*5 \j&( m_j^ j^[ Z[[f[ij
fe_dj d[Wh j^[ Yedd[Yj_ed m_j^ j^[ Q[ij JedZ*

N^[ ?Wij JedZ b_[i WZ`WY[dj je j^[ C).-, \h[[mWo( Wffhen_cWj[bo 21 c %.-, \j& je j^[ iekj^*
N^[ ?Wij JedZ ^Wi W ikh\WY[ Wh[W e\ Wffhen_cWj[bo /(/,, c. %-,(4,, \j.& WdZ( b_a[ j^[ Q[ij
JedZ( _j Wbie fhel_Z[i W Z_l[hi[ YecX_dWj_ed e\ WgkWj_Y ^WX_jWji* QWj[h Z[fj^i _d j^_i fedZ
hWd][ \hec -*4 je /*3 c %1*5 je -.*- \j& m_j^ ikXijhWj[i Yedi_ij_d] cW_dbo e\ \_d[ i_bji WdZ iWdZi
_d j^[ c_ZZb[ m_j^ YeXXb[ WdZ ]hWl[b Wh[Wi Wbed] fehj_edi e\ j^[ f[h_c[j[h* N^[ XWdai Wh[
^[Wl_bo b_d[Z m_j^ [c[h][dj WdZ h_fWh_Wd l[][jWj_ed j^Wj fhel_Z[ Xej^ ikXc[h][Z WdZ
el[h^Wd]_d] ^WX_jWj* Odb_a[ j^[ Q[ij JedZ( j^[ ?Wij JedZ feii[ii[i ceh[ Yecfb[n_jo Wbed] _ji
XWdai m_j^ i[l[hWb i^Wbbem mWj[h Yel[i*

Cd WZZ_j_ed je j^[ WgkWj_Y ^WX_jWji m_j^_d j^[ G_j_]Wj_ed ;h[W( W Y[c[dj b_d[Z ZhW_dW][ Z_jY^(
beYWj[Z X[jm[[d j^[ [gk[ijh_Wd jhW_b WdZ j^[ C).-, \h[[mWo Wbed] j^[ dehj^[Wij[hd fehj_ed e\
j^[ JedZi( Wbie YedjW_di ^WX_jWj \eh [nej_Y WgkWj_Y if[Y_[i* N^_i \h[[mWo ZhW_dW][ _i beYWj[Z
m_j^_d j^[ =Wb_\ehd_W >[fWhjc[dj e\ NhWdifehjWj_ed %=WbjhWdi& [Wi[c[dj `kij ekji_Z[ j^[
G_j_]Wj_ed ;h[W XekdZWho+\[dY[ b_d[* N^[ \h[[mWo ZhW_dW][ _i Z[di[bo l[][jWj[Z WdZ ^ebZi
mWj[h o[Wh hekdZ* ;bj^ek]^ W Y^W_d b_da \[dY[ _i _d fbWY[ Wbed] j^[ \h[[mWo ZhW_dW][( i[l[hWb
ef[d_d]i Wbbem X_ebe]_iji WYY[ii je ikhl[o \eh [nej_Y WgkWj_Y if[Y_[i* @ebbem_d] f[h_eZi e\ ^[Wlo
hW_d( j^[ mWj[h YWd if_bb el[h \hec j^[ \h[[mWo ZhW_dW][ WdZ \beeZ j^[ WZ`WY[dj [gk[ijh_Wd jhW_b*
@beeZ_d] e\ j^[ [gk[ijh_Wd jhW_b fhel_Z[i W Yedj_dkeki m[jj[Z ^WX_jWj \hec j^[ JedZi je j^[
\h[[mWo ZhW_dW][( WdZ ]_l[i [nej_Y WgkWj_Y if[Y_[i %_*[*( h[Z imWcf YhWo\_i^ U

V WdZ Xkbb\he]& Wd effehjkd_jo je cel[ \hec j^[ \h[[mWo ZhW_dW][ _dje j^[ JedZi*

BW_d[i =h[[a WdZ j^[ JedZi Wh[ _d \WYj fWhj e\ j^[ iWc[ mWj[hYekhi[( Xkj m^[d jWa_d] _dje
Yedi_Z[hWj_ed j^[ [Yebe]_YWb h[gk_h[c[dji e\ j^[ Mekj^ =eWij G_ddem)MkYa[h Wii[cXbW][ j^[i[
jme ioij[ci Wh[ [njh[c[bo Z_\\[h[dj _d j^[ Wcekdj e\ ik_jWXb[ ^WX_jWj j^[o YWd [WY^ fhel_Z[ \eh
dWj_l[ \_i^[i* B_ijeh_YWbbo( f[h[dd_Wb Z[[f)mWj[h ^WX_jWji %_*[*( fedZi WdZ bWa[i& m[h[
kdYecced _d iekj^[hd =Wb_\ehd_W WdZ j^ki( j^_i jof[ e\ ^WX_jWj _i dej m[bb ik_j[Z \eh dWj_l[
iekj^[hd =Wb_\ehd_W \_i^[i( _d fWhj_YkbWh j^[ Mekj^ =eWij G_ddem)MkYa[h \_i^ Wii[cXbW][* N^_i
f[h[dd_Wb Z[[f mWj[h ^WX_jWj Ze[i( ^em[l[h( \Wleh j^[ [nej_Y WgkWj_Y if[Y_[i Ykhh[djbo fh[i[dj
m_j^_d j^[ G_j_]Wj_ed ;h[W* N^[ ikXijhWj[i m_j^_d Xej^ JedZi fhel_Z[ [nY[bb[dj Xh[[Z_d] Wh[Wi
\eh [nej_Yi ikY^ Wi bWh][cekj^ XWii % & WdZ ej^[h =[djhWhY^_Z %ikd\_i^&
if[Y_[i* N^[ ^[Wl_bo l[][jWj[Z XWdai ikhhekdZ_d] Xej^ JedZi fhel_Z[ h[\k][ WdZ \ehW][ Wh[Wi
\eh bWhlWb WdZ `kl[d_b[ b_\[ ijW][i e\ [nej_Y WgkWj_Y if[Y_[i* >k[ je j^[ f[h[dd_Wb dWjkh[ e\ j^[
JedZi( j^[o m_bb Yedj_dk[ je WYj Wi W dkhi[ho m^[h[ [nej_Y WgkWj_Y if[Y_[i YWd fheZkY[ e\\ifh_d]
j^Wj YekbZ [l[djkWbbo cel[ Zemd _dje BW_d[i =h[[a*
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?njh[c[bo \WlehWXb[ ^WX_jWj YedZ_j_edi _d j^[ JedZi %_*[*( Yb[Wh( ibem cel_d] mWj[h7 WXkdZWdj
l[][jWj_ed7 WlW_bWX_b_jo e\ fh[o _j[ci v Xej^ dWj_l[ WdZ _djheZkY[Z& ^Wl[ Wbbem[Z i[l[hWb [nej_Y
WgkWj_Y if[Y_[i je X[Yec[ [ijWXb_i^[Z( [_j^[h Xo \ebbem_d] Z[b_X[hWj[ _djheZkYj_edi eh Xo dWjkhWb
hWd][ [nfWdi_edi \hec ej^[h beYWj_edi* @khj^[hceh[( i[l[hWb e\ j^[i[ if[Y_[i ^Wl[ f[hi_ij[Z
WdZ fheb_\[hWj[Z Zk[ je j^[ WXi[dY[ e\ dWjkhWb fh[ZWjehi WdZ Yecf[j_jehi* N^[ fh[i[dY[ e\
j^[i[ [nej_Y if[Y_[i _d j^[ G_j_]Wj_ed ;h[W cWo X[ ^Wl_d] Xej^ Z_h[Yj WdZ _dZ_h[Yj d[]Wj_l[
[\\[Yji kfed j^[ h[i_Z[dj dWj_l[ if[Y_[i*

Id[ e\ j^[ ceij dejWXb[ WdZ fh[Z_YjWXb[ [\\[Yji e\ [nej_Y if[Y_[i ed dWj_l[i _i Z_h[Yj fh[ZWj_ed
e\ Xej^ WZkbji WdZ j^[_h oekd] %G_dYab[o [j Wb* -55-&* FWh][cekj^ XWii ifWmd \hec bWj[ ifh_d]
je bWj[ \Wbb m^_Y^ Ye_dY_Z[i m_j^ j^[ ifWmd_d] f[h_eZi \eh MWdjW ;dW ikYa[h( MWdjW ;dW if[Yab[Z
ZWY[( WdZ Whheoe Y^kX* FWh][cekj^ XWii Wh[ ademd je Y[Wi[ \[[Z_d] Zkh_d] j^[_h ifWmd_d]
f[h_eZ( Xkj _d j^[ m[[ai b[WZ_d] kf je j^[ ifWmd j^[o \[[Z lehWY_ekibo _d i^Wbbem mWj[h Wh[Wi
WdZ Wbed] l[][jWj[Z XWdai %Geob[ .,,.&* N^[h[ _i( j^[h[\eh[( W ^_]^ h_ia e\ fh[ZWj_ed ed ]hWl_Z
\[cWb[ WdZ cWjkh[ cWb[ dWj_l[ \_i^[i Zkh_d] j^[ bWh][cekj^ XWii fh[)ifWmd_d] f[h_eZ*
@ebbem_d] j^[_h ifWmd j^[ j^h[Wj h[ikc[i \eh Xej^ WZkbj WdZ `kl[d_b[ dWj_l[ \_i^[i m^[d
bWh][cekj^ XWii h[ikc[ j^[_h dehcWb \[[Z_d] WYj_l_j_[i* Jh[ZWj_ed e\ MWdjW ;dW ikYa[h mWi
ZeYkc[dj[Z _d IYjeX[h e\ .,,3( m^[d W MWdjW ;dW ikYa[h mWi Z_iYel[h[Z _di_Z[ j^[ ijecWY^
e\ W bWh][cekj^ XWii YWfjkh[Z _d BW_d[i =h[[a %?=ILJ .,,5&*

MWdjW ;dW ikYa[h( MWdjW ;dW if[Yab[Z ZWY[( WdZ Whheoe Y^kX \[[Z fh_cWh_bo ed \_bWc[djeki
Wb]W[( YhkijWY[Wdi( _di[Yji( WdZ Z[jh_jki* N^[_h Z_[j fbWY[i j^[c _d Z_h[Yj Yecf[j_j_ed m_j^ cWdo
e\ j^[ `kl[d_b[ [nej_Y \_i^[i \ekdZ m_j^_d j^[ G_j_]Wj_ed ;h[W* @eh [nWcfb[( `kl[d_b[ Xbk[]_bb
% & \[[Z ed Xej^ Wb]W[ WdZ peefbWdajed( `kl[d_b[ ]h[[d ikd\_i^ %

& [Wj _di[Yji WdZ peefbWdajed( WdZ m[ij[hd ceigk_je\_i^ % & \[[Z kfed
peefbWdajed* N^[ `kl[d_b[ b_\[ ijW][i e\ bWh][cekj^ XWii Wbie \[[Z fh_cWh_bo ed peefbWdajed WdZ
icWbb WgkWj_Y _dl[hj[XhWj[i %h[Z imWcf YhWo\_i^&( fh_eh je j^[_h Z_[jWho jhWdi_j_ed je bWh][h fh[o
_j[ci( _dYbkZ_d] \_i^* @khj^[h( _d \h[i^mWj[h \_i^[h_[i( Yecf[j_j_ed \eh \eeZ Zkh_d] `kl[d_b[ b_\[
ijW][i ZXe ]fiZ\ n_Xk `j k\id\[ X walm\e`c\ Yfkkc\e\Zb(x n_\i\`e Zfdg\k`k`fe Y\kn\\e alm\e`c\i
e\ Z_\\[h[dj if[Y_[i YWd YWki[ W h[ZkYj_ed _d j^[_h ikYY[ii\kb jhWdi_j_ed \hec `kl[d_b[ je fh[)
WZkbj( W\\[Yj_d] j^[ dkcX[h e\ _dZ_l_ZkWbi j^Wj [l[djkWbbo h[WY^ WZkbj^eeZ %NhWnb[h WdZ Gkhf^o
-551&*

N^[ jhWdic_ii_ed e\ fWj^e][di eh fWhWi_j[i Xo [nej_Y WgkWj_Y if[Y_[i _i Wdej^[h fej[dj_Wb j^h[Wj
je dWj_l[ if[Y_[i %Geob[ WdZ H_Y^ebi -53/&( [if[Y_Wbbo _d _dijWdY[i m^[h[ j^[i[ _dZ_l_ZkWbi Wh[
Z[b_X[hWj[bo _djheZkY[Z \hec Z_\\[h[dj mWj[hmWoi eh h[]_edi* Id[ [nWcfb[ e\ j^_i j^h[Wj _i j^[
bWh][cekj^ XWii l_hki %FG<P&( m^_Y^ _i Ykhh[djbo ademd je edbo W\\[Yj j^[ bWh][cekj^ XWii
%AhWdj [j Wb* .,,/&* A[d[j_Y lWh_Wj_edi m_j^_d FG<P ^Wl[ X[[d eXi[hl[Z \hec lWh_eki _d\[Yj[Z
fefkbWj_edi( WdZ j^[i[ d[mbo _Z[dj_\_[Z ijhW_di e\j[d cWd_\[ij Z_\\[h[dj iocfjeci m_j^_d [WY^
W\\[Yj[Z fefkbWj_ed %AebZX[h] [j Wb* .,,/&* N^_i ][d[j_Y lWh_WX_b_jo ik]][iji j^Wj Wbj^ek]^ FG<P
Ykhh[djbo edbo W\\[Yji bWh][cekj^ XWii( del[b ckjWj_edi e\ j^_i l_hki YekbZ [l[djkWbbo fei[ W
j^h[Wj je dWj_l[ \_i^[i*
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N^[ .,-/ h[celWb e\ [nej_Y WgkWj_Y if[Y_[i \hec j^[ G_j_]Wj_ed ;h[W mWi YedZkYj[Z el[h j^h[[
h[celWb [\\ehji6 GWo .4 j^hek]^ /- %[\\ehj dkcX[h ed[&( M[fj[cX[h -2 j^hek]^ -5 %[\\ehj
dkcX[h jme&( WdZ >[Y[cX[h 5 j^hek]^ -/ %[\\ehj dkcX[h j^h[[&* ;bb h[celWb [\\ehji m[h[
YedZkYj[Z kdZ[h j^[ Z_h[Yj_ed e\ ?=ILJ X_ebe]_ij <h_Wd T_jj( O*M* @_i^ WdZ Q_bZb_\[ M[hl_Y[
%OM@QM& -,%W&%-&%;& h[Yel[ho f[hc_j ^ebZ[h \eh MWdjW ;dW ikYa[h %N?).302,;),&* M_dY[ j^[
G_j_]Wj_ed ;h[W _i ^ec[ je i[l[hWb if[Y_Wb)ijWjki if[Y_[i( iWcfb_d] c[j^eZi m[h[ i[b[Yj[Z WdZ
Z[fbeo[Z _d ^WX_jWji m_j^ j^[ bem[ij fej[dj_Wb \eh _cfWYj_d] dWj_l[ if[Y_[i( [if[Y_Wbbo Zkh_d]
j^[_h ifWmd_d]+Xh[[Z_d] i[Wied* Cd WZZ_j_ed je j^[ [nej_Y WgkWj_Y if[Y_[i h[celWb [\\ehji _d
BW_d[i =h[[a( [\\ehji m[h[ Wbie cWZ[ je h[cel[ heYa ZWci WdZ \eej Xh_Z][i*

)%( @KSU\GR <KZNUJY

; m_Z[ hWd][ e\ h[celWb c[j^eZi m[h[ ki[Z Zkh_d] j^[ .,-/ [nej_Y WgkWj_Y if[Y_[i h[celWb
[\\ehji( _dYbkZ_d] \oa[ d[j jhWff_d]( if[Wh\_i^_d]( Z_f)d[jj_d]+^WdZ YWfjkh_d]( Xkbb\he] ]_]]_d](
jme)f[hied i[_d_d]( c_ddem jhWff_d]( jkhjb[ jhWff_d]( WdZ ]_bbd[jj_d] %NWXb[ .)-&* Jh_eh je [WY^
h[celWb [\\ehj( Wbb fej[dj_Wb iWcfb_d] c[j^eZi m[h[ [lWbkWj[Z \eh [\\_YWYo XWi[Z kfed j^[
Ykhh[dj i_j[ YedZ_j_edi WdZ _d\ehcWj_ed Z[h_l[Z \hec fh[l_eki h[celWb [\\ehji* Cd Wd Wjj[cfj je
h[ZkY[ j^[ fej[dj_Wb \eh j^[\j( h[celWb( eh lWdZWb_ic e\ j^[ iWcfb_d] [gk_fc[dj( j^[ jhWf
beYWj_edi m[h[ e\j[d ijhWj[]_YWbbo Z[fbeo[Z _dje Wh[Wi j^Wj m[h[ _dWYY[ii_Xb[ je j^[ fkXb_Y*
MWcfb_d] beYWj_edi WdZ j^[ lWh_eki iWcfb_d] c[j^eZi kj_b_p[Z Zkh_d] .,-/ Wh[ i^emd _d @_]kh[
.)-* ; Z[iYh_fj_ed e\ [WY^ c[j^eZ ki[Z Zkh_d] j^[ [nej_Y WgkWj_Y if[Y_[i h[celWb [\\ehji _i
fh[i[dj[Z X[bem*

@oa[ d[j jhWfi Wh[ bWh][ ^eef)ijob[ d[ji m_j^ Z[jWY^WXb[ m_d]i WjjWY^[Z je j^[ j^heWj e\ j^[
d[j* ?WY^ jhWf Yedi_ij[Z e\ j^h[[ ij[[b \hWc[i %-*,)c. U/*/)\j.V& mhWff[Z m_j^ 2*/1)c_bb_c[j[h
%cc& %,*.1)_dY^ U_dV& Z[bjW m[Wl[ c[i^( 0*13)c %-1*,)\j& Z[jWY^WXb[ m_d]i %-*,)c U/*/)\jV
^_]^&( WdZ \kdd[bi %\oa[i& ed j^[ \_hij( i[YedZ( WdZ j^_hZ igkWh[ \hWc[i* N^[ m_d]i fhel_Z[ j^[
WX_b_jo je XbeYa e\\ Y^Wdd[bi eh Wh[Wi ed [_j^[h i_Z[ e\ j^[ jhWf( \kdd[b_d] \_i^ je im_c _dje j^[
jhWf* ?WY^ jhWf mWi Wbbem[Z je \_i^ \eh W c_d_ckc e\ -. ^ekhi fh_eh je X[_d] Y^[Ya[Z* ; i_d]b[
\oa[ d[j jhWf mWi i[j _d j^[ Y[dj[h e\ j^[ =edd[Yjeh =^Wdd[b _d mWj[h Z[fj^i hWd]_d] \hec ,*5
je -*, c %/*, je /*/ \j& \eh W jejWb e\ -/ ZWoi Zkh_d] Wbb j^h[[ h[celWb [\\ehji*

Mf[Wh\_i^_d] mWi YedZkYj[Z m^_b[ ideha[b_d] ki_d] [_j^[h XWdZ[Z if[Wh ]kdi eh feb[ if[Wh
ib_d]i [gk_ff[Z m_j^ XWhX[Z( \_l[)fhed] jh_Z[dj j_fi* Mkhl[oi m[h[ YedZkYj[Z _d BW_d[i =h[[a
WdZ j^[ JedZi Zkh_d] j^[ ZWo WdZ Wj d_]^j WdZ jWh][j[Z [nej_Y \_i^[i* ;bb ikd\_i^ d[iji WdZ
Xkbb\he] []] cWii[i m[h[ [_j^[h Z[ijheo[Z eh h[cel[Z* N^[i[ ikhl[oi fhel_Z[ X_ebe]_iji
lWbkWXb[ _di_]^j _dje j^[ Ykhh[dj kdZ[hmWj[h ^WX_jWj \[Wjkh[i( if[Y_[i if[Y_\_Y ^WX_jWj
fh[\[h[dY[i( WdZ Wffhen_cWj[ beYWj_edi e\ [nej_Y WgkWj_Y if[Y_[i W]]h[]Wj_edi* Mf[Wh\_i^_d] mWi
kj_b_p[Z Wi W iWcfb_d] c[j^eZ el[h j^[ Yekhi[ e\ i[l[d ZWoi Zkh_d] Wbb j^h[[ h[celWb [\\ehji*



Removal Location Removal Dates

Fyke Net

Trapping Spearfishing

Dip-Netting/

Hand Capturing

Bullfrog

Gigging

Two-Person

Seining

Minnow

Trapping

Turtle

Trapping Gillnetting

Haines Canyon Creek May 29, 2013 x
May 30, 2013 x

September 17, 2013 x x

December 9, 2013 x
December 10, 2013 x x

December 11, 2013 x x x
December 12, 2013 x x

December 13, 2013 x

West Pond May 28, 2013 x x x x x
May 29, 2013 x x x

May 30, 2013 x x x
May 31, 2013 x x

September 16, 2013 x x
September 17, 2013 x x x
September 18, 2013 x x x x

September 19, 2013 x x

December 9, 2013 x x x
December 10, 2013 x x x

December 11, 2013 x x x x
December 12, 2013 x x x

December 13, 2013 x x

Connector Channel May 28, 2013 x x

May 29, 2013 x x
May 30, 2013 x x

May 31, 2013 x x

September 16, 2013 x x
September 17, 2013 x x

September 18, 2013 x x
September 19, 2013 x x

December 9, 2013 x x

December 10, 2013 x x
December 11, 2013 x x

December 12, 2013 x x
December 13, 2013 x x

East Pond May 28, 2013 x x x
May 29, 2013 x

May 30, 2013 x x
May 31, 2013 x

September 16, 2013 x x

September 17, 2013 x x
September 18, 2013 x x

September 19, 2013 x x

December 9, 2013 x x x
December 10, 2013 x x

December 11, 2013 x x
December 12, 2013 x x

December 13, 2013 x x

Table 2-1. Removal Methods Used by Date, Big Tujunga Wash Mitigation Area, 2013.



BCFD

P
a_

l
i]

F
BE

C
O

o
f

ka
[

L
h

l
Y
ka

[
X

ac
\

ca
^]

U
g

]
[
a]

j
U

Y
d

g
ca
e

_
Q

f
[
Y
ka

f
e

j

Uthyrjsx]fxmP[PdIGHGdIGHGDHHLSnl`yoyslfcfwmZnxnlfxntsRvjfdZR]_dZnxnlfxntseZtsnxtvnsld^jutvxeIGHJd`yoyslfeV|txnhecnqiqnkje^jrtzfqeIGHJEr|i

R
j

vn
f

q
U

f
xj

P
a

_
W

_
U

j
h

I
G

H
G

H
I

FI
G

FI
G

H
J

R
Y
g

P
]
Y

kl
i]

W
mj

e`
^
o

L
m`

\

P
s
j
od
^

L
l
p
\
od
^

Y
k

`
^
d`

n
X

`
h

j
q
\

g
U

`
oc

j
_

T
j
^
\
od
j
i

n

U
di

i
j
r

Z
m\

k
n

Q
t

f
`

V
`

o
Z

m\
k

n

Z
p

mo
g`

Z
m\

k
n

R
dgg

V
`

o

Z
r

j
CW

`
mn

j
i

Y
`

di
di

b

O
dk

CV
`

oE
S

\
i

_
N

\
k

op
m`

M
p

gga
mj

b
R

db
b

di
b

Y
i

j
mf

`
gd
i

b
EY

k
`
\

ma
dn

c
di

b

E
ae

K
F
D

D
^k

H
L
V

W
F

T
S

K

D
I

V
W

F
T

S
K

C
T

S
S

L
J
WO

S
M

C
N

I
S

S
L
R

" [
t

vx
m

F
I

F
F

Y
^

\
g`

di
Q

`
`

o

F
G

H
F

Y
^

\
g`

di
U

`
o`

mn



-,

Fed] ^WdZb[Z Z_f)d[ji %/*,,)cc U,*-.)_dV adejb[ii dobed c[i^& m[h[ ki[Z _d j^[ ceij
Wffhefh_Wj[ ^WX_jWji %[*]*( kdZ[hYkj XWdai WdZ Wh[Wi YedjW_d_d] el[h^Wd]_d] l[][jWj_ed& \eh
YWfjkh_d] [nej_Y WgkWj_Y if[Y_[i %[*]*( h[Z imWcf YhWo\_i^( `kl[d_b[ \_i^[i( Xkbb\he] jWZfeb[i&*
N^_i c[j^eZ mWi [cfbeo[Z Zkh_d] j^[ ZWo _d Wh[Wi e\ BW_d[i =h[[a m^[h[ i[_d_d] mWi b_c_j[Z
Zk[ je WYY[ii_X_b_jo WdZ Wbie Wj d_]^j _d YecX_dWj_ed m_j^ Xkbb\he] ]_]]_d] WdZ if[Wh\_i^_d]
ikhl[oi* L[Z imWcf YhWo\_i^ WdZ Xkbb\he]i Wh[ ceij WYj_l[ Wj d_]^j WdZ Wh[ j^[h[\eh[ ceh[
ikiY[fj_Xb[ je X[_d] beYWj[Z WdZ YWfjkh[Z* N^[ ki[ e\ W b_]^j iekhY[ %[_j^[h W ^[WZ WdZ+eh ^WdZ
bWcf& _i j^[ ceij [\\[Yj_l[ mWo je beYWj[ WdZ _Z[dj_\o h[Z imWcf YhWo\_i^ WdZ Xkbb\he]i( Wi b_]^j
Z_h[Yj[Z _dje j^[_h [o[i m_bb h[\b[Yj( j^[h[Xo [nfei_d] j^[_h beYWj_ed* @_i^ Wh[ ][d[hWbbo _dWYj_l[ Wj
d_]^j WdZ [Wi_[h je WffheWY^( m^_Y^ cWa[i j^[c ceh[ ikiY[fj_Xb[ je X[_d] YWfjkh[Z Zkh_d]
d_]^j ikhl[oi* ;bj^ek]^ Z_f)d[ji Wh[ YWfWXb[ e\ iWcfb_d] ceij ^WX_jWji( _j mWi iec[j_c[i
d[Y[iiWho je YWfjkh[ iec[ Wd_cWbi Xo ^WdZ Zkh_d] j^[i[ ikhl[oi* >_f)d[jj_d]+^WdZ YWfjkh_d]
ikhl[oi m[h[ ki[Z Wi W iWcfb_d] c[j^eZ \eh \_l[ ZWoi Zkh_d] Wbb j^h[[ h[celWb [\\ehji*

<kbb\he] ]_]]_d] ikhl[oi m[h[ YedZkYj[Z j^hek]^ekj BW_d[i =h[[a WdZ WhekdZ j^[ f[h_c[j[h e\
j^[ JedZi* N^[i[ ikhl[oi \eYki[Z cW_dbo _d Wh[Wi m^[h[ ik_jWXb[ ^WX_jWj \eh Xkbb\he] [n_iji
%feebi WdZ ibem cel_d] i_Z[ Y^Wdd[bi m_j^ WgkWj_Y l[][jWj_ed&* Mkhl[oi m[h[ YedZkYj[Z Wj
d_]^j( m_j^ j^[ ki[ e\ W b_]^j iekhY[( m^[d WZkbj WdZ `kl[d_b[ Xkbb\he]i Wh[ ceij WYj_l[ WdZ
j^[h[Xo ceh[ ikiY[fj_Xb[ je X[_d] beYWj[Z WdZ YWfjkh[Z* <_ebe]_iji i[WhY^[Z ioij[cWj_YWbbo \eh
Xkbb\he] [o[)i^_d[ Xo i^_d_d] W b_]^j Wbed] j^[ i^eh[b_d[( j^[ ikh\WY[ e\ j^[ mWj[h( WdZ Wdo
[nfei[Z XWdai* Cd ef[d Wh[Wi( X_ebe]_iji iYWdd[Z j^[ Wh[W W^[WZ e\ j^[c beea_d] \eh Wdo [o[)
i^_d[ X[\eh[ cel_d] ibembo j^hek]^ Wd Wh[W i[WhY^_d] j^[ XWda ^WX_jWj _d W ceh[ Z[jW_b[Z
cWdd[h* I\j[d j_c[i %Zkh_d] j^[ Xh[[Z_d] i[Wied& ikhl[oehi mekbZ b_ij[d \eh YWbbi WhekdZ ef[d
mWj[h Wh[Wi( W j[Y^d_gk[ m^_Y^ ^[bf[Z Yk[ ikhl[oehi _d ed j^[ beYWj_ed e\ Xh[[Z_d] WZkbji*

;Zkbj WdZ `kl[d_b[ Xkbb\he]i m[h[ YWfjkh[Z [_j^[h Xo ^WdZ eh m_j^ j^[ ki[ e\ feb[ if[Wh ib_d]i
[gk_ff[Z m_j^ XWhX[Z( \_l[)fhed] jh_Z[dj j_fi* <kbb\he] ]_]]_d] [\\ehji m[h[ [cfbeo[Z Wi W
iWcfb_d] c[j^eZ \eh \ekh d_]^ji Zkh_d] h[celWb [\\ehji dkcX[h ed[ WdZ jme*

Nme)f[hied i[_d_d] mWi WYYecfb_i^[Z j^hek]^ j^[ ki[ e\ Wd kd)XW]][Z i[_d[ %1*,)c
U-2)\jV& %/*,,)cc U,*-.)_dV Z[bjW m[Wl[ c[i^& cekdj[Z ed feb[i( m_j^_d BW_d[i =h[[a* M[_d[i
m[h[ ][d[hWbbo ^Wkb[Z kfijh[Wc eh WYheii feeb[Z ^WX_jWji WdZ [_j^[h fkbb[Z kf ekj e\ j^[ mWj[h
eh edje j^[ XWdai* M[_d_d] mWi j^[ fh[\[hh[Z c[j^eZ ki[Z je iWcfb[ ibem[h cel_d] mWj[hi
bWYa_d] meeZo Z[Xh_i eh ^[Wlo l[][jWj_ed( WdZ Wh[Wi e\j[d jee m_Z[ eh Z[[f \eh ej^[h iWcfb_d]
j[Y^d_gk[i je X[ [\\[Yj_l[* N^_i c[j^eZ Wbbemi \eh j^[ YWfjkh[ e\ bWh][ dkcX[hi e\ _dZ_l_ZkWbi
m^_b[ c_d_c_p_d] j^[ fej[dj_Wb \eh _d`kho eh cehjWb_jo je dWj_l[ if[Y_[i* Nme)f[hied i[_d_d] mWi
ki[Z Wi W iWcfb_d] c[j^eZ \eh j^h[[ ZWoi Zkh_d] h[celWb [\\ehj dkcX[h j^h[[*

G_ddem jhWfi Wh[ jme)f_[Y[ Yob_dZ[hi %0-)Y[dj_c[j[h UYcV U-2)_dV _d ^[_]^j Xo .1)Yc U-,)_dV _d
Z_Wc[j[h& [dYWi[Z _d 2*/1)cc %,*.1,)_d& m_h[ c[i^ m_j^ .*1.)Yc %-*,,)_d& Z_Wc[j[h \kdd[b
ef[d_d]i Wj [_j^[h [dZ* G_ddem jhWfi m[h[ jof_YWbbo i[j _d ibem cel_d] mWj[h kdZ[h
el[h^Wd]_d] h_fWh_Wd l[][jWj_ed WdZ Wbed] kdZ[hYkj XWdai je jWh][j j^[ \ebbem_d] if[Y_[i6 h[Z



--

imWcf YhWo\_i^( Xkbb\he] jWZfeb[i( WdZ oekd])e\)j^[)o[Wh %SIS& \_i^[i* G_ddem jhWfi m[h[
XW_j[Z m_j^ Wd WjjhWYjWdj %_*[*( Q^_iaWix XhWdZ jkdW YWj \eeZ&( WdZ i[Ykh[Z je [_j^[h j^[
ikhhekdZ_d] l[][jWj_ed Wj lWh_eki beYWj_edi WhekdZ j^[ f[h_c[j[h e\ Xej^ JedZi( _d j^[
Yedd[Yjeh Y^Wdd[b( WdZ _d BW_d[i =h[[a* ?WY^ jhWf mWi Wbbem[Z je \_i^ \eh W c_d_ckc e\ -.
^ekhi fh_eh je X[_d] Y^[Ya[Z* G_ddem jhWfi m[h[ ki[Z Wi W iWcfb_d] c[j^eZ \eh W jejWb e\ -/
ZWoi Zkh_d] Wbb j^h[[ h[celWb [\\ehji*

Nkhjb[ jhWfi Wh[ ^eef)d[j jhWfi -*.)c %/*5)\j& _d jejWb b[d]j^ Yedi_ij_d] e\ j^h[[ ij[[b h_d]i
%1-)Yc U.,)_dV _d Z_Wc[j[h&( ikhhekdZ[Z Xo /4)cc %-*1)_d& adejj[Z dobed c[i^( m_j^ W i_d]b[
\_d][h[Z j^heWj ed j^[ \_hij h_d]* N^[ jhWfi m[h[ h[jhe\_jj[Z m_j^ dejY^[Z meeZ[d ijWa[i je
[dikh[ \kbb Z[fbeoc[dj( WdZ WYY[iieho \beWji je fhel_Z[ ik\\_Y_[dj XkeoWdYo \eh j^[ cW_dj[dWdY[
e\ Wd WZ[gkWj[ ^[WZ ifWY[ je Wbbem YWfjkh[Z jkhjb[i heec je Xh[Wj^[* Ih_[djWj_ed e\ j^[ jhWfi
mWi jof_YWbbo Z_h[Yj[Z jemWhZ j^[ ceij ik_jWXb[ ^WX_jWj m_j^_d W iWcfb_d] Wh[W* Nof_YWbbo jhWfi
m[h[ i[j _d feeb ^WX_jWj Wh[Wi YedjW_d_d] b_jjb[ je de \bem( WdZ mWj[h Z[fj^i e\ Wj b[Wij %-*, c
U/*/ \jV&* N^[i[ \beWj_d] jhWfi m[h[ XW_j[Z m_j^ YWdi e\ iWhZ_d[i WdZ i[Ykh[Z je j^[ XWda* N^[
jkhjb[ jhWfi m[h[ fbWY[Z _d Xej^ JedZi WdZ Y^[Ya[Z ZW_bo \ebbem_d] W f[h_eZ e\ Wj b[Wij -. ^ekhi
_d j^[ mWj[h* @ekh jkhjb[ jhWfi m[h[ [cfbeo[Z Wi W iWcfb_d] c[j^eZ \eh \_l[ ZWoi Zkh_d]
h[celWb [\\ehj dkcX[h j^h[[*

A_bbd[ji Wh[ cede\_bWc[dj d[ji j^Wj i_j l[hj_YWbbo _d j^[ mWj[h Yebkcd Xo c[Wdi e\ W \beWj b_d[
WdZ W b[WZ b_d[* @_i^ im_c _dje j^[ d[j WdZ X[Yec[ [djhWff[Z( kikWbbo Wj j^[_h ]_bbi* N^[ c[i^
i_p[i lWho \hec - je -, Yc %,*0 je /*5 _d& m^_Y^ Wbbemi \eh j^[ YWfjkh[ e\ ckbj_fb[ i_p[ YbWii[i*
Nme Z_\\[h[dj b[d]j^i e\ ]_bbd[j m[h[ Z[fbeo[Z _d j^[ ?Wij WdZ Q[ij JedZ %/,)c U54)\jV WdZ
-,,)c U/.4)\jV&* A_bbd[ji m[h[ Y^[Ya[Z \h[gk[djbo Zkh_d] ideha[b_d] WdZ if[Wh\_i^_d] ikhl[oi(
m_j^ de bed][h j^Wd [_]^j ^ekhi X[jm[[d Y^[Yai* >k[ je j^[ [djWd]b[c[dj ^WpWhZ _dlebl[Z m_j^
]_bbd[jj_d]( X_b_d]kWb i_]di m[h[ feij[Z WhekdZ j^[ WYY[ii fe_dji je j^[ Q[ij JedZ je _d\ehc j^[
fkXb_Y je ijWo ekj e\ j^[ mWj[h* A_bbd[ji m[h[ ki[Z Wi W iWcfb_d] c[j^eZ \eh -/ ZWoi Zkh_d] Wbb
j^h[[ h[celWb [\\ehji*

)%) ?XUIKYYOTM ?XUZUIUR

;bb e\ j^[ Wd_cWbi YWfjkh[Z m[h[ _Z[dj_\_[Z je if[Y_[i( [dkc[hWj[Z( WdZ [nWc_d[Z \eh Wdo
eXi[hlWXb[ ^[Wbj^ YedZ_j_edi %[*]*( fWhWi_j[i( b[i_edi( \_d [hei_ed& m^_Y^ m[h[ dej[Z WdZ
h[YehZ[Z edje ijWdZWhZ_p[Z ZWjW i^[[ji* N^[ \_hij /, _dZ_l_ZkWbi e\ W if[Y_[i YWfjkh[Z Xo [WY^
iWcfb_d] c[j^eZ Wj W beYWj_ed m[h[ c[Wikh[Z je j^[ d[Wh[ij cc ijWdZWhZ b[d]j^ %MF&* ;bb
dWj_l[ WgkWj_Y if[Y_[i YWfjkh[Z Zkh_d] j^[ h[celWb [\\ehji m[h[ h[jkhd[Z kd^Whc[Z je j^[_h
eh_]_dWb fe_dj e\ YWfjkh[* ;bb [nej_Y WgkWj_Y if[Y_[i YWfjkh[Z m[h[ ^kcWd[bo [kj^Wd_p[Z WdZ
Xkh_[Z ed i_j[*

N^[ beYWj_edi e\ [WY^ iWcfb_d] Wh[W WdZ if[Y_[i [dYekdj[h[Z Zkh_d] j^[ ikhl[oi m[h[ h[YehZ[Z
ki_d] W ^WdZ^[bZ A[e]hWf^_Y Jei_j_ed_d] Moij[c %AJM& kd_j %AWhc_d 2,=MnNG& _d Od_l[hiWb
NhWdil[hi[ G[hYWjeh %ONG& YeehZ_dWj[i( Hehj^ ;c[h_YWd >Wjkc -54/ %H;>4/&* J^eje]hWf^i
m[h[ jWa[d e\ h[fh[i[djWj_l[ _dZ_l_ZkWbi \hec [WY^ if[Y_[i YWfjkh[Z( i_j[ beYWj_edi( WdZ h[celWb
c[j^eZi* @_[bZ dej[i h[]WhZ_d] m[Wj^[h YedZ_j_edi WdZ ej^[h ^WX_jWj \[Wjkh[i m[h[ Wbie
h[YehZ[Z*



-.

*%' @5AC;BA

N^[ h[ikbji e\ j^[ [nej_Y WgkWj_Y if[Y_[i h[celWb [\\ehji YedZkYj[Z _d j^[ G_j_]Wj_ed ;h[W Wh[
b_ij[Z X[bem*

*%( 5^UZOI 1W[GZOI AVKIOKY @KSU\GR

; jejWb e\ .(-.. _dZ_l_ZkWbi m[h[ YWfjkh[Z( Yedi_ij_d] e\ -, [nej_Y WgkWj_Y if[Y_[i
%i[l[d \_i^[i( ed[ Wcf^_X_Wd( ed[ h[fj_b[( WdZ ed[ _dl[hj[XhWj[& WdZ jme dWj_l[ \_i^[i Zkh_d]
j^[ .,-/ h[celWb [\\ehji %NWXb[ /)-&* I\ j^[ jejWb( 55*3 f[hY[dj %dkcX[h e\ _dZ_l_ZkWbi
UdV8.(--2& e\ j^[ _dZ_l_ZkWbi YWfjkh[Z m[h[ [nej_Y WdZ h[cel[Z \hec j^[ i_j[* BW_d[i =h[[a
WYYekdj[Z \eh 15*/ f[hY[dj e\ j^[ jejWb YWjY^ %d8-(.14&( m^_b[ j^[ h[cW_d_d] 0,*3 f[hY[dj m[h[
YWfjkh[Z _d ej^[h mWj[h \[Wjkh[i6 Q[ij JedZ %d8/.-&( =edd[Yjeh =^Wdd[b %d8/45&( WdZ ?Wij
JedZ %d8-10&* N^[ jme dWj_l[ \_i^[i %MWdjW ;dW ikYa[h Ud80V WdZ Whheoe Y^kX Ud8.V& m[h[
Yebb[Yj[Z _d BW_d[i =h[[a* N^[i[ _dZ_l_ZkWbi m[h[ _d ]eeZ el[hWbb ^[Wbj^ WdZ _cc[Z_Wj[bo
h[b[Wi[Z XWYa _dje j^[ Yh[[a* ;ZZ_j_edWbbo( i[l[hWb MWdjW ;dW ikYa[h %d82& m[h[ _dY_Z[djWbbo
eXi[hl[Z m^_b[ iWcfb_d] _d BW_d[i =h[[a* ; Yecfb[j[ b_ij_d] e\ Wbb WgkWj_Y if[Y_[i YWfjkh[Z
Zkh_d] j^[ .,-/ iWcfb_d] [\\ehji _i _dYbkZ[Z _d ;ff[dZ_n ;* L[fh[i[djWj_l[ f^eje]hWf^i e\
_dZ_l_ZkWbi h[fh[i[dj_d] [WY^ e\ j^[i[ if[Y_[i( i_j[ beYWj_edi( WdZ h[celWb c[j^eZi Wh[ _dYbkZ[Z
_d ;ff[dZ_n <*

N^[ j^h[[ h[celWb [\\ehji h[ikbj[Z _d j^[ YWfjkh[ WdZ h[celWb e\ 50- h[Z imWcf YhWo\_i^(
541 bWh][cekj^ XWii( 5, Yecced YWhf % &( /3 ]h[[d ikd\_i^( .. Xkbb\he] %.,
WZkbji WdZ . jWZfeb[i&( -/ Xbk[]_bb( 5 m[ij[hd ceigk_je\_i^( 4 h[Z)[Wh[Z ib_Z[h %

&( 2 GepWcX_gk[ j_bWf_W % &( WdZ 1 ]ebZ\_i^ %
&*

; jejWb e\ -(.14 _dZ_l_ZkWbi( Yedi_ij_d] e\ i[l[d [nej_Y WdZ jme dWj_l[ if[Y_[i m[h[ YWfjkh[Z _d
BW_d[i =h[[a Zkh_d] j^[ .,-/ h[celWb [\\ehji( _dYbkZ_d] \_l[ \_i^[i %]ebZ\_i^( m[ij[hd
ceigk_je\_i^( ]h[[d ikd\_i^( Xbk[]_bb( WdZ bWh][cekj^ XWii&( Xkbb\he] %WZkbji& WdZ h[Z imWcf
YhWo\_i^ %NWXb[ /).&* L[Z imWcf YhWo\_i^ mWi j^[ ceij WXkdZWdj if[Y_[i YWfjkh[Z( WYYekdj_d]
\eh 22*- f[hY[dj %d84/.& e\ j^[ jejWb YWjY^ Wj j^_i beYWj_ed* Nme)f[hied i[_d_d] mWi j^[ ceij
[\\[Yj_l[ c[j^eZ \eh YWfjkh_d] [nej_Y WgkWj_Y if[Y_[i WYYekdj_d] \eh 15*4 f[hY[dj %d831.& e\
j^[ [nej_Y WgkWj_Y if[Y_[i YWfjkh[Z Wj j^_i beYWj_ed* G_ddem jhWff_d] [\\ehji WYYekdj[Z \eh -4*/
f[hY[dj %d8./,& e\ j^[ [nej_Y WgkWj_Y if[Y_[i( Xkbb\he] ]_]]_d] [\\ehji WYYekdj[Z \eh -/*1
f[hY[dj %d8-3,&( Z_f)d[jj_d] WdZ ^WdZ YWfjkh_d] [\\ehji WYYekdj[Z \eh 2*4 f[hY[dj %d841&( WdZ
if[Wh\_i^_d] [\\ehji WYYekdj[Z \eh j^[ h[cW_d_d] -*- f[hY[dj %d8-1& e\ j^[ [nej_Y WgkWj_Y
if[Y_[i YWfjkh[Z _d BW_d[i =h[[a* HWj_l[ \_i^[i( MWdjW ;dW ikYa[h %d80& WdZ Whheoe Y^kX
%d8.&( WYYekdj[Z \eh ,*1 f[hY[dj e\ j^[ jejWb YWjY^ Wj j^_i beYWj_ed*
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Total

Spearfishing September 17, 2013 1 1 13 15

Subtotal 1 1 13 15

Dip-Netting/Hand Capturing September 17, 2013 58 58
December 11, 2013 5 22 27

Subtotal 5 80 85

Bullfrog Gigging May 29, 2013 1 4 2 23 30
May 30, 2013 1 8 2 129 140

Subtotal 1 1 12 4 152 170

Minnow Trapping December 10, 2013 5 1 9 75 1 91
December 11, 2013 57 1 58
December 12, 2013 2 42 44

December 13, 2013 39 39
Subtotal 5 1 11 213 2 232

Two-Person Seining December 10, 2013 2 6 80 75 163
December 11, 2013 1 1 73 130 3 208

December 12, 2013 12 190 182 1 385
Subtotal 3 19 343 387 4 756

2 8 21 1 384 4 832 2 4 1,258Total

Exotic Species Native Species

Table 3-2. Species Abundance Summary by Removal Method, Haines Canyon Creek, 2013.
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; jejWb e\ /.- _dZ_l_ZkWbi( Yedi_ij_d] e\ i[l[d [nej_Y WgkWj_Y if[Y_[i m[h[ YWfjkh[Z _d j^[ Q[ij
JedZ Zkh_d] j^[ .,-/ h[celWb [\\ehji( _dYbkZ_d] \ekh \_i^[i %]h[[d ikd\_i^( Xbk[]_bb( bWh][cekj^
XWii( WdZ GepWcX_gk[ j_bWf_W&( Xkbb\he] %WZkbji WdZ jWZfeb[&( h[Z)[Wh[Z ib_Z[h( WdZ h[Z imWcf
YhWo\_i^* %NWXb[ /)/&* FWh][cekj^ XWii mWi j^[ ceij WXkdZWdj if[Y_[i YWfjkh[Z( WYYekdj_d] \eh
33*/ f[hY[dj %d8.04& e\ j^[ jejWb YWjY^ Wj j^_i beYWj_ed* A_bbd[jj_d] mWi j^[ ceij [\\[Yj_l[
c[j^eZ \eh h[cel_d] [nej_Y \_i^[i WYYekdj_d] \eh 3/*. f[hY[dj %d8./1& e\ j^[ [nej_Y WgkWj_Y
if[Y_[i YWfjkh[Z _d j^[ Q[ij JedZ* Mf[Wh\_i^_d] WYYekdj_d] \eh -.*4 f[hY[dj %d80-& e\ j^[
YWjY^ Wj j^_i beYWj_ed( m^_b[ c_ddem jhWff_d] WYYekdj[Z \eh --*1 f[hY[dj %d8/3& e\ j^[ YWjY^*
BWdZ YWfjkh_d] WdZ Xkbb\he] ]_]]_d] [\\ehji WhekdZ j^[ f[h_c[j[h e\ j^[ Q[ij JedZ YecX_d[Z je
WYYekdj \eh j^[ h[cW_d_d] .*1 f[hY[dj %d84& e\ j^[ [nej_Y WgkWj_Y if[Y_[i YWfjkh[Z Wj j^_i
beYWj_ed*

; jejWb e\ /45 _dZ_l_ZkWbi( Yedi_ij_d] e\ i_n [nej_Y WgkWj_Y if[Y_[i m[h[ YWfjkh[Z _d j^[
=edd[Yjeh =^Wdd[b Zkh_d] j^[ .,-/ h[celWb [\\ehji( _dYbkZ_d] \ekh \_i^[i %]ebZ\_i^( m[ij[hd
ceigk_je\_i^( ]h[[d ikd\_i^( WdZ bWh][cekj^ XWii&( Xkbb\he] %WZkbji WdZ jWZfeb[&( WdZ h[Z
imWcf YhWo\_i^ %NWXb[ /)0&* FWh][cekj^ XWii mWi j^[ ceij WXkdZWdj if[Y_[i YWfjkh[Z(
WYYekdj_d] \eh 35*0 f[hY[dj %d8/,5& e\ j^[ jejWb YWjY^ Wj j^_i beYWj_ed* @oa[ d[j jhWff_d]
WYYekdj[Z \eh 41*- f[hY[dj e\ %d8//-&( m^_b[ c_ddem jhWff_d] WYYekdj[Z \eh j^[ h[cW_d_d]
-0*5 f[hY[dj %d814& e\ j^[ jejWb YWjY^ Wj j^_i beYWj_ed*

; jejWb e\ -10 _dZ_l_ZkWbi( Yedi_ij_d] e\ d_d[ [nej_Y WgkWj_Y if[Y_[i m[h[ YWfjkh[Z _d j^[ ?Wij
JedZ Zkh_d] j^[ .,-/ h[celWb [\\ehji( _dYbkZ_d] i_n \_i^[i %]ebZ\_i^( Yecced YWhf( ]h[[d
ikd\_i^( Xbk[]_bb( bWh][cekj^ XWii( WdZ GepWcX_gk[ j_bWf_W&( Xkbb\he] %WZkbji&( h[Z)[Wh[Z ib_Z[h(
WdZ h[Z imWcf YhWo\_i^* %NWXb[ /)1&* =ecced YWhf mWi j^[ ceij WXkdZWdj if[Y_[i YWfjkh[Z(
WYYekdj_d] \eh 14*0 f[hY[dj %d85,& e\ j^[ jejWb YWjY^ Wj j^_i beYWj_ed* A_bbd[jj_d] WYYekdj[Z \eh
5/*1 f[hY[dj %d8-00& e\ j^[ jejWb YWjY^( m^_b[ if[Wh\_i^_d]( ^WdZ YWfjkh_d]( Xkbb\he] ]_]]_d](
WdZ c_ddem jhWff_d] YecX_d[Z je WYYekdj \eh j^[ h[cW_d_d] 2*1 f[hY[dj %d8-,& e\ j^[ jejWb
YWjY^ Wj j^_i beYWj_ed*
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Spearfishing May 28, 2013 1 3 1 5
May 29, 2013 3 3

December 9, 2013 2 10 12
December 10, 2013 3 5 8
December 11, 2013 5 1 6
December 12, 2013 1 6 7

Subtotal 7 32 1 1 41

Hand Capturing May 28, 2013 2 2
September 17, 2013 1 1
September 18, 2013 1 1
December 11, 2013 1 1

Subtotal 5 5

Bullfrog Gigging May 28, 2013 1 1
May 30, 2013 1 1

September 18, 2013 1 1
Subtotal 3 3

Minnow Trapping May 31, 2013 9 9
September 17, 2013 8 8
September 18, 2013 9 9
September 19, 2013 1 1 9 11

Subtotal 1 1 35 37

Gillnetting May 28, 2013 21 21
May 29, 2013 2 13 15
May 30, 2013 1 8 9
May 31, 2013 4 4

September 16, 2013 1 51 1 1 54
September 17, 2013 1 49 1 51
September 18, 2013 2 3 12 17
September 19, 2013 1 2 18 21
December 9, 2013 1 13 14
December 10, 2013 9 9
December 11, 2013 2 9 11
December 12, 2013 9 9

Subtotal 6 10 216 1 2 235

13 11 248 2 9 1 2 35 321

Table 3-3. Species Abundance Summary by Removal Method, West Pond, 2013.
Exotic Species

Total
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Total

Fyke Net Trapping May 28, 2013 1 10 2 13
May 30, 2013 50 2 4 56
May 31, 2013 1 1 38 11 51

September 17, 2013 13 13
September 18, 2013 28 1 29
September 19, 2013 28 2 30
December 10, 2013 30 30
December 11, 2013 69 1 70
December 12, 2013 31 1 32
December 13, 2013 7 7

Subtotal 2 1 304 2 1 21 331

Minnow Trapping May 30, 2013 9 9
May 31, 2013 2 11 13

September 17, 2013 3 3
September 18, 2013 1 4 5
September 19, 2013 13 13
December 10, 2013 4 4
December 11, 2013 1 3 4
December 12, 2013 2 3 5
December 13, 2013 2 2

Subtotal 1 5 52 58

2 1 1 309 2 1 73 389

Exotic Species

Total

Table 3-4. Species Abundance Summary by Removal Method, Connector Channel, 2013.
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Total

Spearfishing December 9, 2013 1 3 4
Subtotal 1 3 4

Hand Capturing May 28, 2013 1 1
May 30, 2013 3 3

Subtotal 4 4

Bullfrog Gigging May 28, 2013 1 1
Subtotal 1 1

Minnow Trapping September 18, 2013 1 1
Subtotal 1 1

Gillnetting May 28, 2013 17 1 13 31
May 29, 2013 1 57 8 2 2 70
May 30, 2013 4 1 10 1 2 18
May 31, 2013 1 2 1 4

September 16, 2013 1 1
September 17, 2013 5 2 7
September 18, 2013 2 2 4
September 19, 2013 1 2 3
December 9, 2013 2 2
December 10, 2013 2 1 3
December 13, 2013 1 1

Subtotal 1 90 1 1 41 4 6 144

1 90 2 1 44 4 5 6 1 154

Exotic Species
Table 3-5. Species Abundance Summary by Removal Method, East Pond, 2013.

Total
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+%' 49A3CAA9>=

N^[ j^h[[ [nej_Y WgkWj_Y if[Y_[i h[celWb [\\ehji YedZkYj[Z _d .,-/ YWfjkh[Z WdZ h[cel[Z
.(-.. _dZ_l_ZkWbi( h[fh[i[dj_d] -, [nej_Y WgkWj_Y if[Y_[i* BW_d[i =h[[a WYYekdj[Z \eh 15*.
f[hY[dj e\ j^[ [nej_Y if[Y_[i YWfjkh[Z( m^_b[ j^[ JedZi WdZ =edd[Yjeh =^Wdd[b WYYekdj[Z \eh
j^[ h[cW_d_d] 0,*4 f[hY[dj* N^[ i_p[ YbWii[i e\ \_i^[i YWfjkh[Z _d j^[ JedZi m[h[ \Wh bWh][h
j^Wd j^ei[ YWfjkh[Z _d BW_d[i =h[[a WdZ j^[ =edd[Yj_d] =^Wdd[b( m^_Y^ YWd X[ fWhjbo
Wjjh_Xkj[Z je iWcfb_d] X_Wi %c[WdJedZi8.,, cc( c[Wd=edd[Yjeh =^Wdd[b825 cc( c[WdBW_d[i =h[[a832
cc&* MWcfb_d] c[j^eZi ki[Z _d j^[ JedZi fh_cWh_bo jWh][j[Z bWh][h WZkbj \_i^[i %[*]*(
if[Wh\_i^_d]( ]_bbd[jj_d]&( m^_b[ iWcfb_d] c[j^eZi ki[Z _d BW_d[i =h[[a WdZ j^[ =edd[Yj_d]
=^Wdd[b %[*]*( i[_d_d]( \oa[ d[j jhWff_d]& m[h[ dej i_p[ i[b[Yj_l[* =edl[hi[bo( j^[ ^WX_jWj
fh[i[dj _d j^[ =edd[Yj_d] =^Wdd[b _i i_c_bWh je iWcfb_d] beYWj_edi _d BW_d[i =h[[a* N^[i[
beYWj_edi Xej^ YedjW_d h[bWj_l[bo i^Wbbem %mWZ[WXb[& mWj[h( W i_bj Xejjec( kdZ[hYkj XWdai( WdZ
ceZ[hWj[ [c[h][dj WdZ XWda l[][jWj_ed m^_Y^ fhel_Z[ _Z[Wb h[\k][ \eh `kl[d_b[ [nej_Y \_i^[i*

N^[ ibem cel_d]( Z[[f mWj[h ^WX_jWj j^Wj [n_iji _d j^[ JedZi fhel_Z[i Wd _Z[Wb beYWj_ed \eh
[nej_Y WgkWj_Y if[Y_[i je \ehW][( Xh[[Z( WdZ jWa[ kf i^[bj[h* Cd YedjhWij( BW_d[i =h[[a _i W im_\j
cel_d]( i^Wbbem mWj[h ijh[Wc j^Wj YedjW_di W b_c_j[Z dkcX[h e\ feebi* N^[ cW`eh_jo j^[ ^WX_jWj
m_j^_d BW_d[i =h[[a mekbZ dej X[ Yedi_Z[h[Z _Z[Wb \eh [nej_Y WgkWj_Y if[Y_[i7 ^em[l[h( _d
h[Y[dj o[Whi %.,--).,-/ h[celWb [\\ehji& Wdj_ZejWb [l_Z[dY[ ik]][ij [nej_Y \_i^ Z[di_j_[i ^Wl[
X[Yec[ ceh[ fheb_\_Y WdZ m_Z[ifh[WZ j^hek]^ekj j^[ Yh[[a* >WjW Yebb[Yj[Z \hec [nej_Y if[Y_[i
h[celWb [\\ehji Zkh_d] j^_i iWc[ j_c[ \hWc[ Wff[Whi je i^em W i_c_bWh jh[dZ m_j^ j^[ fhefehj_ed
e\ h[bWj_l[ if[Y_[i WXkdZWdY[ X[jm[[d dWj_l[ \_i^[i WdZ [nej_Y WgkWj_Y if[Y_[i %@_]kh[ 0)-(
Hej[6 .,,5 [b[Yjhe\_i^_d] h[ikbji \hec dWj_l[ \_i^[i ikhl[oi m[h[ Wbie _dYbkZ[Z _d \_]kh[&*
;bj^ek]^ j^_i _i dej W Z_h[Yj _dZ_YWjeh \eh ikYY[ii+\W_bkh[( _j cWo _bbkijhWj[ W Yecckd_jo i^_\j _d
BW_d[i =h[[a m_j^ \[m[h dWj_l[ \_i^[i X[_d] Z[j[Yj[Z YecfWh[Z je j^[ dkcX[h e\ [nej_Y WgkWj_Y
if[Y_[i* N^[ _dYh[Wi[i _d [nej_Y WgkWj_Y if[Y_[i Z[di_j_[i YWd X[ Wjjh_Xkj[Z je _dYh[Wi[i _d
`kl[d_b[ bWh][cekj^ XWii WdZ h[Z imWcf YhWo\_i^ dkcX[hi* Cd .,-/( bWh][cekj^ XWii WdZ h[Z
imWcf YhWo\_i^ Zec_dWj[Z j^[ h[bWj_l[ WXkdZWdY[ _d BW_d[i =h[[a7 YecX_d[Z j^[i[ jme if[Y_[i
h[fh[i[dj d[Whbo 53 f[hY[dj e\ j^[ jejWb YWjY^ _d j^[ Yh[[a*



.,

Id[ e\ j^[ h[Wiedi \eh j^_i i^_\j cWo X[ Zk[ je [dl_hedc[djWb YedZ_j_edi* M_dY[ .,-- WddkWb
hW_d\Wbb jejWbi \eh Fei ;d][b[i =ekdjo ^Wl[ X[[d X[bem Wl[hW][* Cd ][d[hWb( bWh][ m_dj[h ijehc
[l[dji m^_Y^ fheZkY[ iYekh_d] WdZ i[Z_c[dj Z_if[hiWb _dje BW_d[i =h[[a YWd Wbie YWki[ Z_[)e\\i
e\ h[Z imWcf YhWo\_i^* Cj cWo X[ feii_Xb[ j^Wj j^[i[ m_dj[h ijehc [l[dji ^Wl[ X[[d
ikffh[ii_d] j^[ fefkbWj_ed e\ h[Z imWcf YhWo\_i^* ;dej^[h \WYjeh j^Wj cWo ^Wl[ _d\bk[dY[Z j^_i
i^_\j _i j^[ ekjXh[Wa e\ mWj[h b[jjkY[ % ' `e /-..+ ?li`e^ k_`j g\i`f[) k_\ Kfe[yj
ikh\WY[i m[h[ Yecfb[j[bo Yel[h[Z m_j^ j^_i den_eki WgkWj_Y fbWdj m^_Y^ YekbZ ^Wl[ Z[Yh[Wi[
j^[ fheZkYj_l_jo m_j^_d j^[ fedZi* Nme bWh][ iYWb[ mWj[h b[jjkY[ h[celWb [\\ehji jeea fbWY[ _d
.,-- WdZ .,-.( WdZ j^[i[ [\\ehji m[h[ \ebbem[Z Xo i[l[hWb ifej jh[Wjc[dji ki_d] Wd Wffhel[Z
WgkWj_Y ^[hX_Y_Z[* N^[ _d\[ijWj_ed WdZ h[celWb e\ j^_i fbWdj cWo ^Wl[ ^WZ Wd [\\[Yj ed
Zemdijh[Wc c_]hWj_ed e\ [nej_Y WgkWj_Y if[Y_[i _dje j^[ Yh[[a*

BW_d[i =h[[a YedjW_di W lWh_[jo e\ Yecfb[n _dijh[Wc ^WX_jWji Yecfb[n_jo %[*]*( kdZ[hYkj XWdai(
meeZo Z[Xh_i( el[h^Wd]_d] l[][jWj_ed( WdZ XekbZ[h+YeXXb[ ikXijhWj[& m^_Y^ YWd fh[YbkZ[ j^[
Yecfb[j[ YWfjkh[ WdZ h[celWb e\ [nej_Y WgkWj_Y if[Y_[i _d Y[hjW_d ^WX_jWj jof[i* ;d [\\[Yj_l[
jeeb \eh h[cel_d] [nej_Y WgkWj_Y if[Y_[i iWcfb_d] _d j^_i jof[ e\ [dl_hedc[dj _i XWYafWYa
[b[Yjhe\_i^_d]* ;bj^ek]^ [\\[Yj_l[( j^_i c[j^eZ ^Wi j^[ fej[dj_Wb je YWki[ ijh[ii+_d`kho je dWj_l[
\_i^[i %_*[*( MWdjW ;dW ikYa[h( MWdjW ;dW if[Yab[Z ZWY[( WdZ Whheoe Y^kX&* ;i W YedZ_j_ed e\
?=ILJ X_ebe]_iji NeZZ =^WfcWdyj Xe[ =i`Xe U`kkyj PNARN .-&W&%-&%;& f[hc_ji \eh MWdjW ;dW
ikYa[h( iWcfb_d] ckij X[ YedZkYj[Z _d W cWdd[h j^Wj Wle_Zi _cfWYji je j^[ if[Y_[i Zkh_d] j^[
jgXne`e^ j\Xjfe Xe[ kf Xep TJT+ O_\ Zfe[`k`fe jg\Z`]`ZXccp jkXk\j k_Xk wef \c\Zkif]`j_`e^ j_Xcc
X[ YedZkYj[Z _d Wh[Wi m^[h[ MWdjW ;dW ikYa[hi Wh[ ademd je [n_ij X[jm[[d GWhY^ - WdZ Dkbo
0.+x De X[[`k`fe je j^[i[ i[WiedWb h[ijh_Yj_edi( .,-/ ^WZ X[bem Wl[hW][ hW_d\Wbb jejWbi* Cd Wd
[\\ehj je c_d_c_p[ ijh[ii je dWj_l[ \_i^[i( [b[Yjhe\_i^_d] mWi dej ki[Z Wi W iWcfb_d] c[j^eZ _d
.,-/* @khj^[hceh[( Wbb iWcfb_d] YedZkYj[Z _d BW_d[i =h[[a( m_j^ j^[ [nY[fj_ed e\ Xkbb\he]
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'S[Wh .,,5 _dYbkZ[i dWj_l[ \_i^[i ikhl[o ZWjW ki_d] /)fWii Z[fb[j_ed c[j^eZi* >WjW Yebb[Yj[Z
Zkh_d] j^[ .,,4 h[celWb [\\ehji m[h[ [nYbkZ[Z X[YWki[ j^[ edbo c[j^eZ ki[Z mWi c_ddem
jhWff_d] _d j^[ kff[h fehj_ed e\ j^[ Yh[[a*
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]_]]_d]+if[Wh\_i^_d] ikhl[oi( mWi YedZkYj[Z ekji_Z[ e\ j^[ Xh[[Z_d] i[Wied Zkh_d] j^[
>[Y[cX[h h[celWb [\\ehj*

Nme)f[hied i[_d_d] Yedj_dk[i je X[ j^[ ceij [\\[Yj_l[ jeeb( _d b_[k e\ [b[Yjhe\_i^_d]( je jWh][j
feebi WdZ i^Wbbem kdZ[hYkji e\ BW_d[i =h[[a* ;bj^ek]^ i[_d_d] mWi b_c_j[Z je ef[d mWj[h
^WX_jWji _d j^[ Yh[[a( \h[[ e\ meeZo Z[Xh_i WdZ ej^[h eXijhkYj_edi( _j fhel[Z je X[ Wd [\\[Yj_l[
h[celWb c[j^eZ WdZ WYYekdj[Z \eh ceh[ _dZ_l_ZkWbi YWfjkh[Z j^Wd Wdo ej^[h c[j^eZ* >_f)
d[jj_d] mWi ki[Z _d beYWj_edi m^[h[ i[_d[i m[h[ dej YWfWXb[ e\ iWcfb_d] %[*]*( icWbb feYa[ji _d
meeZo Z[Xh_i f_b[i( Z[[f kdZ[hYkj XWdai( kdZ[h el[h^Wd]_d] eh _dijh[Wc l[][jWj_ed&* N^_i
c[j^eZ mWi ki[Z ifWh_d]bo WdZ _d YecX_dWj_ed m_j^ ej^[h c[j^eZi je fh_cWh_bo YWfjkh[ WdZ
h[cel[ h[Z imWcf YhWo\_i^*

<kbb\he] ]_]]_d] Yedj_dk[i je X[ j^[ ceij [\\[Yj_l[ c[j^eZ \eh YWfjkh_d] WZkbj WdZ `kl[d_b[
Xkbb\he]i* N^[ ]_]( ki[Z je YWfjkh[ Xkbb\he]i( _i ki[Z ZkWb)fkhfei[ Wi _j _i Wbie ki[Z \eh
if[Wh\_i^_d]* N^_i \b[n_X_b_jo Wbbemi X_ebe]_iji je if[Wh [nej_Y \_i^[i kdZ[hmWj[h eh ]_] Xkbb\he]i
Wbed] j^[ XWdai ki_d] j^[ iWc[ [gk_fc[dj* Cd ][d[hWb( \_i^ Wh[ b[ii WYj_l[ Wj d_]^j( m^_b[ h[Z
imWcf YhWo\_i^ Wff[Wh je X[ ceh[ WYj_l[* Q^[d mWj[h l_i_X_b_jo _i ]eeZ( Xej^ e\ j^[i[ iY[dWh_ei
Wbbem \eh ]h[Wj[h YWfjkh[ hWj[i Wj d_]^j j^Wd Zkh_d] ZWoj_c[ ikhl[oi* Cd fh_eh o[Whi %.,-, WdZ
.,--& Xkbb\he] jWZfeb[i m[h[ eXi[hl[Z _d bWh][ W]]h[]Wj_edi %[ij_cWj[i e\ el[h -(,,,
_dZ_l_ZkWbi& _d j^[ JedZi %?=ILJ .,--( ?=ILJ .,-.&7 ^em[l[h( Zkh_d] j^[ .,-. WdZ .,-/
h[celWb [\\ehji j^[h[ m[h[ de eXi[hlWj_edi e\ Xkbb\he] jWZfeb[i _d j^[ JedZi* ;bj^ek]^ Xkbb\he]
jWZfeb[i WdZ []] cWii[i m[h[ dej eXi[hl[Z Zkh_d] ideha[b_d] ikhl[oi( jme Xkbb\he] jWZfeb[i
m[h[ YWfjkh[Z _d c_ddem jhWfi _d j^[ Q[ij JedZ WdZ =edd[Yj_d] =^Wdd[b*

Q^[d l_i_X_b_jo Wbbemi \eh if[Wh\_i^_d] je jWa[ fbWY[( _j _i ed[ e\ j^[ ceij [\\[Yj_l[ c[j^eZi \eh
YWfjkh_d] WdZ h[cel_d] bWh][ [nej_Y \_i^[i* Mf[Wh\_i^_d] ikhl[oi ]Wl[ j^[ X_ebe]_iji
effehjkd_j_[i je eXi[hl[ j^[ Ykhh[dj kdZ[hmWj[h ^WX_jWj \[Wjkh[i( if[Y_[i) if[Y_\_Y ^WX_jWj
fh[\[h[dY[i( WdZ Wffhen_cWj[ beYWj_edi e\ [nej_Y WgkWj_Y if[Y_[i W]]h[]Wj_edi* N^[i[ ikhl[oi
Wbie fhel_Z[ _d\ehcWj_ed ed if[Y_[i X[^Wl_eh WdZ Wbbem[Z X_ebe]_iji j^[ effehjkd_jo je _Z[dj_\o
WdZ YWfjkh[ [bki_l[ _dZ_l_ZkWbi %[*]*( Yecced idWff_d] jkhjb[ U V& j^Wj cWo
Wle_Z X[_d] YWfjkh[Z j^hek]^ ej^[h Yedl[dj_edWb c[j^eZi* Mf[Wh\_i^_d] ikhl[oi m[h[ b_c_j[Z _d
.,-/ Zk[ je feeh l_i_X_b_jo+mWj[h YbWh_jo* ; i_d]b[ GepWcX_gk[ j_bWf_W mWi h[cel[Z \hec j^[
Q[ij JedZ Zkh_d] h[celWb [\\ehj dkcX[h j^h[[* N^_i if[Y_[i mWi \_hij ZeYkc[dj[Z Wj j^[
G_j_]Wj_ed ;h[W _d .,-. m^[d _j mWi YWfjkh[Z Xo if[Wh _d j^[ ?Wij JedZ* @_l[ WZZ_j_edWb
GepWcX_gk[ j_bWf_W m[h[ YWfjkh[Z _d ]_bbd[ji Zkh_d] j^[ .,-/ h[celWb [\\ehji %?=ILJ .,-/&*
N^_i _dlWi_l[ if[Y_[i( _\ b[\j kdY^[Ya[Z( ^Wi j^[ fej[dj_Wb je \bekh_i^ m_j^_d j^[ JedZi e\ j^[
G_j_]Wj_ed ;h[W WdZ YWd c_]hWj[ Zemdijh[Wc WdZ X[Yec[ [ijWXb_i^[Z _d j^[ Yh[[a*

; bWh][ fehj_ed e\ j^[ .,-/ h[celWb [\\ehji _dYehfehWj[Z ]_bbd[jj_d]* JWij ikhl[oi ^Wl[ i^emd
^_]^ ikYY[ii _d YWfjkh_d] WdZ h[cel_d] bWh][ WZkbj \_i^[i( [if[Y_Wbbo m^[d YecX_d[Z m_j^
if[Wh\_i^_d] ikhl[oi* Mf[Wh\_i^_d]( _d Yed`kdYj_ed m_j^ ]_bbd[jj_d]( e\j[d YWki[Z \_i^ je \bki^ _dje
j^[ d[ji* A_bbd[jj_d] WYYekdj[Z \eh j^[ cW`eh_jo e\ j^[ YWjY^ _d j^[ JedZi _d .,-/ %35*4
f[hY[dj&* N^[ cW`eh_jo e\ _dZ_l_ZkWbi YWfjkh[Z m[h[ WZkbj bWh][cekj^ XWii* Cd WZZ_j_ed je j^ei[
_dZ_l_ZkWbi h[cel[Z( ideha[b_d] ikhl[oi Wbbem[Z \eh i[l[hWb ikd\_i^ d[iji je X[ Z[ijheo[Z( WdZ
Wh[Wi WhekdZ Zemd[Z jh[[i( idW]i( WdZ kdZ[hYkj XWdai je X[ [nWc_d[Z \eh j^[ fh[i[dY[ e\
[nej_Y jkhjb[i* M_n [nej_Y jkhjb[i %h[Z)[Wh[Z ib_Z[hi& m[h[ YWfjkh[Z _d ]_bbd[ji el[h j^[ Yekhi[ e\
j^[ j^h[[ h[celWb [\\ehji* ;bj^ek]^ jkhjb[ jhWfi m[h[ i[j _d j^[ JedZi Zkh_d] h[celWb [\\ehj
dkcX[h /( j^[ jhWfi Z_Z dej o_[bZ W i_d]b[ YWjY^* Id[ e\ j^[ h[Wiedi \eh j^_i cWo X[ Wjjh_Xkj[Z
je j_c_d]* N^_i h[celWb [\\ehj mWi YedZkYj[Z _d >[Y[cX[h m^[d jkhjb[i Wh[ jof_YWbbo b[ii WYj_l[*
Cd fWij iWcfb_d] o[Whi( [nej_Y jkhjb[i ^Wl[ X[[d YWfjkh[Z ki_d] lWh_eki ej^[h c[j^eZi( m^_b[



..

jkhjb[ jhWff_d] ^Wi dej fhel[d je X[ [\\[Yj_l[* He jkhjb[i %dWj_l[ eh [nej_Y& m[h[ eXi[hl[Z Wi_Z[
\hec j^[ YWfjkh[Z _dZ_l_ZkWbi _d .,-/* N^[ bWij h[YehZ e\ W iekj^m[ij[hd fedZ jkhjb[ Z[j[Yj[Z _d
j^[ G_j_]Wj_ed ;h[W mWi _d .,-- %?=ILJ .,-.&*

; i_d]b[ \oa[ d[j mWi Z[fbeo[Z _d j^[ =edd[Yj_d] =^Wdd[b Zkh_d] [WY^ h[celWb [\\ehj* N^_i
c[j^eZ Wbed[ WYYekdj[Z \eh W ]h[Wj[h dkcX[h e\ _dZ_l_ZkWbi YWfjkh[Z m^[d YecfWh[Z je Wbb
ej^[h c[j^eZi ki[Z _d j^[ Q[ij JedZ eh j^[ ?Wij JedZ* ;i ijWj[Z X[\eh[( j^[ i_p[ YbWii[i e\
_dZ_l_ZkWbi YWfjkh[Z _d j^[ =edd[Yj_d] =^Wdd[b m[h[ \Wh icWbb[h j^Wd j^ei[ YWfjkh[Z _d [_j^[h e\
j^[ JedZi* N^[ =edd[Yj_d] =^Wdd[b Wbie WYYekdj[Z \eh W ]h[Wj[h dkcX[h e\ h[Z imWcf YhWo\_i^
YWfjkh[Z YecfWh[Z je j^[ JedZi*

+%( ?XUHRKSY 5TIU[TZKXKJ 4[XOTM @KSU\GR

>kh_d] [WY^ h[celWb [\\ehj( YWh[ mWi jWa[d h[]WhZ_d] j^[ fbWY[c[dj e\ Wbb iWcfb_d] [gk_fc[dj
_d Wd Wjj[cfj je h[ZkY[ j^[ fej[dj_Wb \eh j^[\j( h[celWb( eh lWdZWb_ic* <_b_d]kWb i_]di m[h[
feij[Z Wj j^[ WYY[ii fe_dji je j^[ ?Wij WdZ Q[ij JedZi* N^[ i_]di ijWj[Z j^Wj W X_ebe]_YWb ijkZo
mWi jWa_d] fbWY[ m_j^ d[ji _d j^[ mWj[h WdZ _dijhkYj[Z f[efb[ je dej im_c eh \_i^ _d j^[ mWj[h
eh je b[j j^[_h f[ji im_c _d j^[ mWj[h* NhWf beYWj_edi m[h[ ][d[hWbbo Y^ei[d XWi[Z kfed j^[
WlW_bWX_b_jo e\ ik_jWXb[ ^WX_jWj \eh [nej_Y if[Y_[i( Wi m[bb Wi j^[ WX_b_jo je a[[f j^[ jhWfi
YedY[Wb[Z WdZ _dWYY[ii_Xb[ je j^[ fkXb_Y* >[if_j[ j^[i[ [\\ehji( jme c_ddem jhWfi m[h[ ijeb[d
Zkh_d] h[celWb [\\ehj dkcX[h /*

Mf[Wh\_i^_d] h[celWb [\\ehji _d j^[ ?Wij WdZ Q[ij JedZi m[h[ b_c_j[Z _d .,-/ Zk[ je feeh
l_i_X_b_jo YedZ_j_edi* Mf[Wh\_i^_d] mWi edbo kj_b_p[Z Zkh_d] h[celWb [\\ehj dkcX[h / Wi mWj[h
l_i_X_b_jo mWi ib_]^jbo X[jj[h %\ekh je i_n \[[j& j^Wd h[celWb [\\ehji - WdZ . %ed[ je j^h[[ \[[j&*
Q^[d Y^[Ya_d] ]_bbd[ji( feeh l_i_X_b_jo Wbie cWZ[ _j Z_\\_Ykbj je i[[ \_i^ j^Wj m[h[ jhWff[Z _d j^[
]_bbd[ji* @_i^_d] jWYab[ WdZ XW_j YedjW_d[hi m[h[ eXi[hl[Z _d ef[d Wh[Wi m_j^ WYY[ii je j^[
mWj[h* Id W \[m eYYWi_edi ?=ILJ X_ebe]_iji [dYekdj[h[Z f[efb[ \_i^_d] _d Xej^ j^[ Yh[[a WdZ
JedZi* Q^[d WffheWY^_d] j^[i[ h[Yh[Wj_edWb ki[hi( ?=ILJ X_ebe]_iji [ZkYWj[Z j^[c WXekj j^[
hkb[i e\ j^[ G_j_]Wj_ed ;h[W WdZ WZl_i[Z j^[c e\ Wffhel[Z \_i^_d] beYWj_edi m_j^_d j^[ h[]_ed*
Cd WZZ_j_ed je j^[ [nej_Y WgkWj_Y if[Y_[i h[celWb [\\ehji YedZkYj[Z _d j^[ Yh[[a( i[l[hWb heYa
ZWci( be] ZWci( WdZ \eej Xh_Z][i m[h[ Wbie h[cel[Z* M[l[hWb jh[[i ^Wl[ Wbie \Wbb[d _dje BW_d[i
=h[[a h[ikbj_d] _d i_c_bWh [\\[Yji Wi j^[i[ cWd)cWZ[ XWhh_[hi* N^[i[ XWhh_[hi YWd Y^Wd][ Xej^
j^[ ijh[Wc ^WX_jWj jof[ %\hec h_\\b[ eh ]b_Z[ je Z[[f feebi& WdZ _dijh[Wc ^WX_jWj Yecfb[n_jo
%_*[*( \_bWc[djeki Wb]W[( WgkWj_Y cWYhef^oj[i( WdZ el[h^Wd]_d] l[][jWj_ed&* N^[i[ Wbj[h[Z
^WX_jWji e\j[d Yh[Wj[Z ik_jWXb[ \ehW]_d] WdZ Xh[[Z_d] ^WX_jWj \eh [nej_Y WgkWj_Y if[Y_[i*
L[celWb [\\ehji _d j^[i[ Wh[Wi Wh[ Z_\\_Ykbj Zk[ je j^[ fh[i[dY[ e\ meeZo Z[Xh_i m^_Y^
Yedi_ij[djbo idW]i d[ji WdZ Wbbemi [nej_Y if[Y_[i je [iYWf[* N^[ h[celWb e\ j^[i[ cWd)cWZ[
ijhkYjkh[i h[ijeh[Z j^[ dWjkhWb \bem e\ j^[ Yh[[a( WdZ h[cel[i j^[ fej[dj_Wb \eh WZl[hi[ _cfWYji
je dWj_l[ \_i^[i7 ^em[l[h( cWdo e\ j^[ \Wbb[d jh[[i h[cW_d _d j^[ Yh[[a Wi j^[o Wh[ jee bWh][ je
cel[ Xo ^WdZ*



./

,%' 3>=3;CA9>=A 1=4 @53><<5=41B9>=A

N^[ a[oi je [d^WdY_d] WdZ cW_djW_d_d] W ikYY[ii\kb [nej_Y WgkWj_Y if[Y_[i h[celWb fhe]hWc
Wh[6 -& cW_djW_d W ioij[cWj_Y iWcfb_d] WffheWY^ j^Wj Wbbemi \eh ZodWc_Y lWh_Wj_ed m_j^ h[]WhZ
je Y^Wd][i _d jWh][j if[Y_[i( i_j[ YedZ_j_edi( WdZ i[WiedWb lWh_Wj_edi( .& [b_c_dWj[ ^WX_jWj \eh
[nej_Y WgkWj_Y if[Y_[i je Xh[[Z_d]( \ehW]_d]( eh jWa[ kf i^[bj[h( /& [b_c_dWj[ j^[ fej[dj_Wb \eh
c_]hWj_ed WdZ+eh _djheZkYj_edi( 0& [ZkYWj[ j^[ fkXb_Y ed [nej_Y if[Y_[i WdZ fhel_Z[
effehjkd_j_[i \eh j^[c je ][j _dlebl[Z( WdZ 1& fhel_Z[ Yedj_dkeki ced_jeh_d] [\\ehji je [dikh[
bed])j[hc ikYY[ii* >k[ je j^[ lWh_eki _djh_YWY_[i WiieY_Wj[Z m_j^ j^[ [nej_Y WgkWj_Y if[Y_[i
h[celWb fhe]hWc %[*]*( fej[dj_Wb \eh c_]hWj_ed( ^WX_jWj Yecfb[n_jo( i[di_j_l_jo e\ Wle_Z_d]
_cfWYji je dWj_l[ if[Y_[i m^e i^Wh[ j^[ iWc[ ^WX_jWj Wi jWh][j[Z if[Y_[i& m_j^_d j^[ G_j_]Wj_ed
;h[W( j^[ Yecfb[j[ [hWZ_YWj_ed e\ [nej_Y WgkWj_Y if[Y_[i m_bb dej X[ feii_Xb[ m_j^ekj [nj[di_l[
c[Wikh[i*

N^[ Ykhh[dj [nej_Y WgkWj_Y if[Y_[i h[celWb fhe]hWc ki[i j[Y^d_gk[i m^_Y^ Wh[ [\\[Yj_l[ Wj
YWfjkh_d] _dZ_l_ZkWbi fei_d] j^[ ]h[Wj[ij _cfWYj je dWj_l[ if[Y_[i m_j^_d j^[ G_j_]Wj_ed ;h[W*
N^_i fhe]hWc _dYehfehWj[i W lWh_[jo e\ iWcfb_d] c[j^eZi( e\j[d ki[Z _d YecX_dWj_ed( je
ioij[cWj_YWbbo jWh][j ^WX_jWji m_j^ j^[ ^_]^[ij Z[di_j_[i e\ [nej_Y WgkWj_Y if[Y_[i* ;bj^ek]^ j^[
[nej_Y WgkWj_Y if[Y_[i h[celWb fhe]hWc Yedj_dk[i je h[cel[ bWh][ dkcX[hi e\ [nej_Y WgkWj_Y
if[Y_[i( _j _i kdYb[Wh m^Wj b[l[b e\ h[b_[\ j^[ Ykhh[dj fhe]hWc _i fhel_Z_d] je j^[ dWj_l[ if[Y_[i
e\ j^[ G_j_]Wj_ed ;h[W* Cd .,-.( dWj_l[ \_i^[i ikhl[oi YedZkYj[Z _d BW_d[i =h[[a i^em[Z W
jh[dZ e\ Z[Yh[Wi_d] h[bWj_l[ WXkdZWdY[ e\ [nej_Y if[Y_[i m_j^ Z_ijWdY[ WmWo \hec j^[ JedZi WdZ
_dYh[Wi_d] h[bWj_l[ WXkdZWdY[ e\ dWj_l[ \_i^[i m_j^ Z_ijWdY[ WmWo \hec j^[ JedZi %?=ILJ
.,-/&* N^[ JedZi Yedj_dk[ je fhel_Z[ [nY[fj_edWb Xh[[Z_d] ^WX_jWj \eh [nej_Y WgkWj_Y if[Y_[i
WdZ [\\ehji i^ekbZ X[ cWZ[ je WZZh[ii j^_i fheXb[c*

Jh_eh [nej_Y if[Y_[i h[fehji ^Wl[ ik]][ij[Z jhWdi\ehc_d] j^[ JedZi _dje W ijh[Wc)jof[ ioij[c
je Ye_dY_Z[ m_j^ j^[ ^WX_jWj _d BW_d[i =h[[a m^_Y^ mekbZ X[d[\_j j^[ dWj_l[ WgkWj_Y if[Y_[i e\
j^[ G_j_]Wj_ed ;h[W* ;dej^[h ik]][ij_ed mWi je _dijWbb W \_i^ iYh[[d Wj j^[ Yed\bk[dY[ e\ j^[
Q[ij JedZ WdZ BW_d[i =h[[a _d Wd [\\ehj je h[ZkY[ j^[ c_]hWj_ed e\ [nej_Y WgkWj_Y if[Y_[i
Zemdijh[Wc _dje j^[ Yh[[a* NhWdi\ehc_d] j^[ fedZi _dje W ijh[Wc)jof[ ^WX_jWj mekbZ ]h[Wjbo
h[ZkY[ j^[ WlW_bWXb[ ^WX_jWj \eh [nej_Y WgkWj_Y if[Y_[i je Xh[[Z_d]( \ehW]_d]( eh jWa[ kf i^[bj[h7
^em[l[h( _j mekbZ Wbie [b_c_dWj[ ^WX_jWj j^Wj cWo X[ ki[Z Xo c_]hWjeho X_hZ if[Y_[i* @_i^
iYh[[di Ze dej WZZh[ii j^[ fheXb[c( Wh[ Yeijbo je cW_djW_d( WdZ edbo h[ijh_Yj i_p[ YbWii[i bWh][h
j^Wd j^[ c[i^ i_p[ e\ j^[ iYh[[d* Cd ceij _dijWdY[i( `kl[d_b[ WdZ SIS \_i^[i mekbZ ij_bb X[ WXb[
je im_c fWij \_i^ iYh[[di WdZ X[Yec[ [ijWXb_i^[Z Zemdijh[Wc*

LWj^[h j^Wd Yecfb[j[bo [b_c_dWj[ Xej^ JedZi( Wdej^[h Wbj[hdWj_l[ cWo X[ je Z_l[hj j^[ mWj[h
\[[Z_d] j^[ JedZi Z_h[Yjbo _dje BW_d[i =h[[a m_j^ Yedjhebi j^Wj Wbbem \eh f[h_eZ_Y \_bb_d] e\ j^[
JedZi( Wi d[[Z[Z* N^[ Wh[W h[jW_d_d] j^[ JedZi mekbZ d[[Z je X[ [d]_d[[h[Z je h[ZkY[ j^[
el[hWbb ikh\WY[ Wh[W je Wbbem \eh h[Z_h[Yj_ed e\ mWj[h \bem* N^[ JedZi mekbZ Wbie d[[Z je X[
[d]_d[[h[Z je Wbbem \eh f[h_eZ_Y ZhW_d_d] eh fkcf_d] e\ mWj[h \hec ed[ fedZ je j^[ ej^[h _d
ehZ[h je [b_c_dWj[ j^[ fej[dj_Wb \eh [nej_Y if[Y_[i h[Yhk_jc[dj* <o ^Wl_d] j^[ JedZi Yecfb[j[bo
_iebWj[Z \hec j^[ Yh[[a( Y^[c_YWb jh[Wjc[dji YekbZ Wbie X[ ki[Z* ?d]_d[[h_d] fbWdi i^ekbZ
[dikh[ WZ[gkWj[ X[hc ^[_]^j je WYYekdj \eh _dYh[Wi[ mWj[h b[l[bi \ebbem_d] bWh][ ijehc [l[dji*
N^_i Wbj[hdWj_l[ mekbZ _dYh[Wi[ j^[ Wcekdj e\ ik_jWXb[ ^WX_jWj \eh dWj_l[ \_i^[i( h[cel[ ^WX_jWj
j^Wj _i ^_]^bo \WlehWXb[ \eh [nej_Y WgkWj_Y if[Y_[i( WdZ cW_djW_d ^WX_jWj \eh c_]hWjeho X_hZi*

Cd WZZ_j_ed je Wbj[h_d] j^[ JedZi( Yedj_dkeki ced_jeh_d] [\\ehji i^ekbZ X[ YedZkYj[Z _d ehZ[h je
ced_jeh j^[ Z_ijh_Xkj_ed( Z[di_j_[i( WdZ Y^Wd][i _d [nej_Y if[Y_[i Wii[cXbW][i* =edj_dkeki
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ced_jeh_d] m_bb Wbbem \eh [Whbo Z[j[Yj_ed e\ d[m _dlWi_l[ if[Y_[i( hWd][ [nj[di_edi( fh[ZWj_ed
hWj[i ed dWj_l[ if[Y_[i( eh Y^Wd][i _d Z_ijh_Xkj_edi eh Z[di_j_[i e\ Wbh[WZo [ijWXb_i^[Z if[Y_[i*
LeYa ZWci( \eej Xh_Z][i( WdZ ej^[h eXijhkYj_edi j^Wj _cf[Z[ j^[ dWjkhWb \bem e\ j^[ Yh[[a YWd
X[ fheXb[cWj_Y je dWj_l[ \_i^[i WdZ e\j[d Yh[Wj[ \WlehWXb[ YedZ_j_edi \eh [nej_Y WgkWj_Y if[Y_[i*
?\\ehji i^ekbZ Yedj_dk[ je ced_jeh \eh j^[i[ jof[i e\ eXijhkYj_ed WdZ m^[d eXi[hl[Z j^[o
i^ekbZ X[ h[cel[Z* JkXb_Y ekjh[WY^ h[]WhZ_d] j^[ X_ebe]_YWb h[iekhY[i e\ j^[ G_j_]Wj_ed ;h[W
i^ekbZ Yedj_dk[ _d Wd [\\ehj je [ZkYWj[ h[Yh[Wj_edWb ki[hi e\ j^[ Wffhel[Z WdZ fhe^_X_j[Z
h[Yh[Wj_edWb WYj_l_j_[i Wj j^[ i_j[ WdZ ^em je h[fehj _d\hWYj_edi*

; Yb[Wd ekj [\\ehj i^ekbZ X[ cWZ[ Wbed] j^[ C).-, \h[[mWo ZhW_dW][ je h[cel[ ik_jWXb[ ^WX_jWj
\eh [nej_Y WgkWj_Y if[Y_[i* F;=>JQ YekbZ meha m_j^ =WbjhWdi je [_j^[h [b_c_dWj[ j^[ iekhY[ e\
j^[ ijWdZ_d] mWj[h eh je Z[j[hc_d[ m^Wj l[][jWj_ed j^_dd_d] YekbZ X[ Zed[ je Z[Yh[Wi[ j^[
ik_jWX_b_jo e\ j^_i Wh[W \eh [nej_Y WgkWj_Y if[Y_[i*

?=ILJ h[cW_di Yecc_jj[Z je fhel_Z_d] Wd [\\[Yj_l[ WdZ iY_[dj_\_YWbbo)XWi[Z [nej_Y WgkWj_Y
if[Y_[i h[celWb fhe]hWc WdZ m_bb Yedj_dk[ je ijh_l[ je YedZkYj [\\_Y_[dj( jWh][j[Z( WdZ ^kcWd[
h[celWb e\ j^[i[ if[Y_[i \hec j^[ G_j_]Wj_ed ;h[W*
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=Wb_\ehd_W >[fWhjc[dj e\ @_i^ WdZ AWc[ %=>@A&* .,--* * MWYhWc[dje6 MjWj[ e\
=Wb_\ehd_W( N^[ L[iekhY[i ;][dYo( >[fWhjc[dj e\ @_i^ WdZ AWc[*
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?=ILJ =edikbj_d]( CdY* %?=ILJ&* .,,5* .,,3+.,,4 ;ddkWb L[fehj \eh j^[ <_] Nk`kd]W QWi^
G_j_]Wj_ed ;h[W( Fei ;d][b[i( =;* @_dWb L[fehj fh[fWh[Z \eh j^[ Fei ;d][b[i =ekdjo
>[fWhjc[dj e\ JkXb_Y Qehai*

?=ILJ =edikbj_d]( CdY* %?=ILJ&* .,-,* .,,5 ;ddkWb L[fehj \eh j^[ <_] Nk`kd]W QWi^
G_j_]Wj_ed ;h[W( Fei ;d][b[i( =;* @_dWb L[fehj fh[fWh[Z \eh j^[ Fei ;d][b[i =ekdjo
>[fWhjc[dj e\ JkXb_Y Qehai*

?=ILJ =edikbj_d]( CdY* %?=ILJ&* .,--* .,-, ;ddkWb L[fehj \eh j^[ <_] Nk`kd]W QWi^
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>[fWhjc[dj e\ JkXb_Y Qehai* ;fh_b .,-.*

?=ILJ =edikbj_d]( CdY* %?=ILJ&* .,-/* .,-. ;ddkWb L[fehj \eh j^[ <_] Nk`kd]W QWi^
G_j_]Wj_ed ;h[W( Fei ;d][b[i =ekdjo* @_dWb L[fehj ikXc_jj[Z je Fei ;d][b[i =ekdjo
>[fWhjc[dj e\ JkXb_Y Qehai* ;fh_b .,-.*

?bb_ied( D* J* -540* ; h[l_i[Z YbWii_\_YWj_ed e\ dWj_l[ WgkWj_Y Yecckd_j_[i e\ =Wb_\ehd_W*
He* 40)-* =Wb_\ehd_W MjWj[ L[iekhY[i ;][dYo( MWYhWc[dje*

AebZX[h]( N* F*( >* ;* =eb[cWd( ?* =* AhWdj( E* L* Cd[dZ_de( WdZ >* J* J^_b_ff* .,,/* MjhW_d
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AhWdj( ?* =*( >* J* J^_b_ff( E* L* CdZ[dZ_de( WdZ N* F* AebZX[h]* .,,/* ?\\[Yji e\ j[cf[hWjkh[
ed j^[ ikiY[fj_X_b_jo e\ bWh][cekj^ XWii je bWh][cekj^ XWii l_hki*

-1%/&6.-1)..,*

BWo[i( G* J*( G* L* D[dd_d]i* -542* >[Yb_d[ e\ hWd_Z \he] if[Y_[i _d m[ij[hd dehj^ ;c[h_YW6 Wh[
Xkbb\he]i % & h[ifedi_Xb[9 .,%0&605,)1,5*
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-.%0&6332)343*
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fh[fWh[Z \eh =Wb_\ehd_W >[fWhc[dj e\ @_i^ WdZ AWc[( L[]_ed 1*

Mm_\j( =* =*( N* L* BW]bkdZ( G* Lk_p( WdZ L* H* @_i^[h* -55/* N^[ ijWjki WdZ Z_ijh_Xkj_ed e\ j^[
\h[i^mWj[h \_i^[i e\ iekj^[hd =Wb_\ehd_W*

5.%/&6-,-)-23*

NhWnb[h( M* F* WdZ <* Gkhf^o* -551* ?nf[h_c[djWb jhef^_Y [Yebe]o e\ `kl[d_b[ bWh][cekj^ XWii(
( WdZ Xbk[ j_bWf_W( *

O*M* @_i^ WdZ Q_bZb_\[ M[hl_Y[ %OM@QM&* .,,,* ?dZWd][h[Z WdZ N^h[Wj[d[Z Q_bZb_\[ WdZ JbWdji7
N^h[Wj[d[Z MjWjki \eh j^[ MWdjW ;dW MkYa[h( @_dWb Lkb[* @[Z[hWb L[]_ij[h 21%3-&6
-5242u-5254*

O*M* @_i^ WdZ Q_bZb_\[ M[hl_Y[ %OM@QM&* .,,5* ;hheoe NeWZ % U V&
1)S[Wh L[l_[m6 MkccWho WdZ ?lWbkWj_ed* O*M* @_i^ WdZ Q_bZb_\[ M[hl_Y[( P[djkhW(
=Wb_\ehd_W* /-ff*

O*M* @_i^ WdZ Q_bZb_\[ M[hl_Y[ %OM@QM&* .,-,* ?dZWd][h[Z WdZ N^h[Wj[d[Z Q_bZb_\[ WdZ JbWdji7
L[l_i[Z =h_j_YWb BWX_jWj \eh MWdjW ;dW MkYa[h7 @_dWb Lkb[*
31%./5&63352.)34,.3*



1??5=49E 1

AVKIOKY 3GVZ[XKJ 4[XOTM ZNK 5^UZOI 1W[GZOI AVKIOKY @KSU\GR 5LLUXZY# )'(*



Appendix A

Exotic Aquatic Species Removal for the
Big Tujunga Wash Mitigation Area 2010-116.010/004/4

Appendix A: Species Captured During the Exotic Aquatic Species Removal Efforts, 2013.

COMMON NAME SCIENTIFIC NAME

MALOCOSTRACANS MALOCOSTRACA

Freshwater Crayfishes Cambaridae

Red swamp crayfish3

RAY-FINNED FISHES ACTINOPTERYGII

Carps and Minnows Cyprinidae

Goldfish3

Common carp3

Arroyo chub2

Suckers Catostomidae

Santa Ana sucker1,2

Livebearers Poeciliidae

Western mosquitofish3

Sunfishes Centrarchidae

Green sunfish3

Bluegill3

Largemouth bass3

Cichlids Cichlidae

Mozambique tilapia3

AMPHIBIANS AMPHIBIA

True Frogs Ranidae

American bullfrog3

REPTILES REPTILIA

Pond turtles Emydidae

Red-eared slider3

1 Federally Listed Threatened Species
2 CDFW SSC
3 Exotic Species
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Appendix B – Representative Site Photographs

B-1) A log dam observed and removed in Haines Canyon Creek.

B-2) An ECORP biologist dip-netting in Haines Canyon Creek.

Exotic Aquatic Species Removal Photographs



Appendix B – Representative Site Photographs

B-3) Gillnets deployed in the West Pond along with an entanglement
hazard sign at an access point to the pond.

B-4) An ECORP Biologist checking a gillnet in the East Pond.

Exotic Aquatic Species Removal Photographs



Appendix B – Representative Site Photographs

B-5) A Mozambique tilapia captured with a gillnet deployed in the East Pond.

B-6) ECORP biologist measuring a red-eared slider captured with a gillnet
deployed in the East Pond.

Exotic Aquatic Species Removal Photographs



Appendix B – Representative Site Photographs

B-7) ECORP biologists two-person seining in Haines Canyon Creek.

B-8) Young-of-the-year largemouth bass captured while two-person
seining in Haines Canyon Creek.

Exotic Aquatic Species Removal Photographs



Appendix B – Representative Site Photographs

B-9) A green sunfish captured while two-person seining in Haines Canyon
Creek.

B-10) A common carp (top), a scale-less common carp (mirror) (middle),
and a goldfish (bottom) captured with a gillnet deployed in the East Pond.

Exotic Aquatic Species Removal Photographs



Appendix B – Representative Site Photographs

B-11) A goldfish captured in a fyke net deployed in the Connector Channel.

B-12) Red swamp crayfish captured with minnow traps in Haines Canyon
Creek.

Exotic Aquatic Species Removal Photographs



Appendix B – Representative Site Photographs

B-13) Two red-eared sliders captured with a gillnet deployed in the East Pond.

B-14) A Mozambique tilapia captured while spearfishing in the West Pond.

Exotic Aquatic Species Removal Photographs



APPENDIX H

2013 Water Quality Monitoring Report
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Water Quality Monitoring
October 2013

BACKGROUND

The County of Los Angeles Department of Public Works (LACDPW) purchased an
approximately 210-acre parcel in Big Tujunga Wash as a mitigation area for Los Angeles County
Flood Control District (LACFCD) projects throughout Los Angeles County. In coordination with
local agencies, the LACDPW defined a number of measures to improve habitat quality at the
site. A Final Master Mitigation Plan (FMMP) was prepared to guide the implementation of these
enhancements. The FMMP also includes a monitoring program to gather data on conditions at
the site during implementation of the improvements. The FMMP was prepared and is currently
being implemented by ECORP Consulting, Inc. (ECORP). MWH, a subconsultant to ECORP, is
responsible for the water quality monitoring program described in the FMMP. Water quality
monitoring was conducted on a quarterly basis from the fourth quarter of 2000 through the fourth
quarter of 2005. In 2006, monitoring was conducted on a semi-annual basis. In 2007 through
2009 monitoring was conducted annually, in December. In 2010, monitoring was conducted in
November; pesticide sampling was conducted in early December. In 2012, monitoring was
conducted in February and November, and in 2013, monitoring was conducted in October. This
report presents the results of the water quality sampling for October 2013.

The project site is located just east of Hansen Dam in the Shadow Hills area of the City of Los
Angeles. Both Big Tujunga Wash, an intermittent stream, and Haines Canyon Creek, a perennial
stream, traverse the project site in an east-to-west direction. The two Tujunga Ponds are located
outside of the site boundary, at the far eastern side of the site.

Project Site Activities

A timeline of project-related activities including water quality sampling events is presented in
Table 1.

Table 1
Major Activities to Date at the Big Tujunga Wash Mitigation Area

Date Activity

/*-+++! ;RdV]Z_V!hReVc!bfR]Zej!dR^a]Z_X!

,,*-+++!e`!,,*-++,! 9cf_U`'!eR^RcZd\'!R_U!aVaaVc!ecVV!cV^`gR]!<YV^ZTR]!#J`UV`%$!Raa]ZTReZ`_!!

,-*-+++!e`!,,*-++-! OReVc!YjRTZ_eY!cV^`gR]!

,-*-+++! ?ZdY!KR^a]Z_X!Re!ARZ_Vd!<R_j`_!<cVV\!

,-*-+++! OReVc!bfR]Zej!dR^a]Z_X!

,*-++,!e`!acVdV_e!
>i`eZT!RbfReZT!hZ]U]ZWV!#_`_(_ReZgV!WZdY'!TcRjWZdY'!Sf]]Wc`X'!R_U!efce]V$!cV^`gR]!m!
T`_UfTeVU!bfRceVc]j!

-*-++,! HRceZR]!cZaRcZR_!a]R_eZ_X!

.*-++,! KV]VTeZgV!T]VRcZ_X!Re!<R_j`_!LcRZ]d!@`]W!<]fS!

.*-++,! OReVc!bfR]Zej!dR^a]Z_X!

1*-++,! OReVc!bfR]Zej!dR^a]Z_X!

2*-++,! ?ZdY!KR^a]Z_X!Re!ARZ_Vd!<R_j`_!<cVV\!

4*-++,! OReVc!bfR]Zej!dR^a]Z_X!
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Date Activity

,+*-++,!e`!,,*-++,! ?ZdY!KR^a]Z_X!Re!ARZ_Vd!<R_j`_!<cVV\!

,-*-++,! OReVc!bfR]Zej!dR^a]Z_X!

,*-++-! ?Z_R]!cZaRcZR_!a]R_eZ_X!

-*-++-! Ma]R_U!cVa]RTV^V_e!a]R_eZ_X!

.*-++-! OReVc!bfR]Zej!dR^a]Z_X!

1*-++-! OReVc!bfR]Zej!dR^a]Z_X!

2*-++-! ?ZdY!KR^a]Z_X!Re!ARZ_Vd!<R_j`_!<cVV\!

4*-++-! OReVc!bfR]Zej!dR^a]Z_X!

,+*-++-! @cRUZ_X!Re!<R_j`_!LcRZ]d!@`]W!<]fS!SVXZ_d!

,,*-++-! ?ZdY!KR^a]Z_X!Re!ARZ_Vd!<R_j`_!<cVV\!

,-*-++-! OReVc!bfR]Zej!dR^a]Z_X!

.*-++.! OReVc!bfR]Zej!dR^a]Z_X!

/*-++.!
EVVeZ_X!hZeY!<R_j`_!LcRZ]d!@`]W!<]fS!e`!UZdTfdd!WfefcV!fdV!`W!YVcSZTZUVd!R_U!
WVceZ]ZkVcd!

1*-++.! OReVc!bfR]Zej!dR^a]Z_X!

3*-++.! ?ZdY!KR^a]Z_X!Re!ARZ_Vd!<R_j`_!<cVV\!

4*-++.! OReVc!bfR]Zej!dR^a]Z_X!

?R]]!-++.! <`^a]VeZ`_!`W!eYV!X`]W!T`fcdV!T`_decfTeZ`_!!

,-*-++.! OReVc!bfR]Zej!dR^a]Z_X!

,*-++/! ?ZdY!KR^a]Z_X!Re!ARZ_Vd!<R_j`_!<cVV\!

/*-++/! OReVc!bfR]Zej!dR^a]Z_X!

/*-++/! J`T\!=R^!JV^`gR]!=Rj!

1*-++/!
9_XV]Vd!FReZ`_R]!@`]W!<]fS!#acVgZ`fd]j!_R^VU!<R_j`_!LcRZ]d$!`aV_d!e`!eYV!
afS]ZT!

2*-++/! OReVc!bfR]Zej!dR^a]Z_X!

,+*-++/! OReVc!bfR]Zej!dR^a]Z_X!

,-*-++/! OReVc!bfR]Zej!dR^a]Z_X!

/*-++0! OReVc!bfR]Zej!dR^a]Z_X!

1*-++0! OReVc!bfR]Zej!dR^a]Z_X!

,+*-++0! OReVc!bfR]Zej!dR^a]Z_X!

,-*-++0! OReVc!bfR]Zej!dR^a]Z_X!

2*-++1! OReVc!bfR]Zej!dR^a]Z_X!

,-*-++1! OReVc!bfR]Zej!dR^a]Z_X!

,-*-++2! OReVc!bfR]Zej!dR^a]Z_X!

,-*-++3! OReVc!bfR]Zej!dR^a]Z_X!

3*-++4!e`!,+*-++4!

LYV!KeReZ`_!?ZcV!hRd!eYV!]RcXVde!WZcV!Z_!eYV!cVT`cUVU!YZde`cj!`W!9_XV]Vd!FReZ`_R]!
?`cVde!R_U!eYV!,+eY!]RcXVde!WZcV!Z_!<R]ZW`c_ZR!dZ_TV!,4..)!!LYV!WZcV!Sfc_VU!R!e`eR]!
`W!,1+'022!RTcVd)!!LYV!WZcV!hRd!Wf]]j!T`_eRZ_VU!`_!GTe`SVc!,1'!-++4)!#K`fcTV5!!
9_XV]Vd!FReZ`_R]!?`cVde!B_TZUV_e!MaUReV!RgRZ]RS]V!(!
Yeea5**hhh)Z_TZhVS)`cX*Z_TZUV_e*,301*$!

,-*-++4! OReVc!bfR]Zej!dR^a]Z_X!

,,*-+,+! OReVc!bfR]Zej!dR^a]Z_X!

,-*-+,+! OReVc!bfR]Zej!dR^a]Z_X!W`c!aVdeZTZUVd!

4*-+,,!e`!,*-+,-! OReVc!]VeefTV!cV^`gR]!

-*-+,-! OReVc!bfR]Zej!dR^a]Z_X!

,,*-+,-! OReVc!bfR]Zej!dR^a]Z_X!

,+*-+,.! OReVc!bfR]Zej!dR^a]Z_X!!
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Upstream Land Uses

The monitoring program has been designed to specifically address inputs to the site from
upstream land uses such as the Angeles National Golf Club (previously named Canyon Trails
Golf Club). The golf course has been operating since June 2004. Potential impacts to aquatic
species from run-on to the site that contains excessive nutrients or pesticides are of primary
concern. Pesticides potentially used at the Angeles National Golf Course include herbicides,
insecticides, fungicides, and grass growth inhibitors (Table 2).

Actual use of pesticides is based on golf course maintenance needs. Based on the pesticide use
information from the Golf Club, analysis of water samples for glyphosate, chlorpyrifos, and
organophosphorous pesticides is included in the sampling program for the Big Tujunga Wash
Mitigation Area.

Table 2
Pesticides Potentially Used at the Angeles National Golf Club

Manufacturer and
Product Name!

Active Ingredient Use

Kj_XV_eR!HcZ^`!ERii! ecZ_ViRaRT(VeYj]!
XcRdd!Xc`heY!Z_YZSZe`c!fdVU!
W`c!efcW!!^R_RXV^V_e!

Kj_XV_eR!JVhRcU! UZbfRe!UZSc`^ZUV!
]R_UdTRaV!R_U!RbfReZT!
YVcSZTZUV!

Kj_XV_eR!;RccZTRUV! ac`UZR^Z_V! acV(V^VcXV_e!YVcSZTZUV!

;RjVc!Hc`deRc!2+!OH! W]fe`]R_Z]! Wf_XZTZUV!

E`_dR_e`!IfZ\HJG!!

!

R^^`_Zf^!dR]e!`W!X]jaY`daYReV!R_U!
UZbfRe!UZSc`^ZUV!

YVcSZTZUV!

E`_dR_e`!J`UV`p!

NVcUZT`_!C]VV_fap!Hc`!

DVdT`!Hc`dVTfe`c!

X]jaY`dReV!
V^VcXVU!RbfReZT!hVVU!R_U!
ScfdY!YVcSZTZUV!

NR]V_e!Hc`@ZSS!L"G! XZSSVcV]]ZT!RTZU! a]R_e!Xc`heY!cVXf]Re`c!

;9K?!B_dZX_ZR!-+!O@! ajcRT]`dec`SZ_! Wf_XZTZUV!

;9K?!KeR]\Vc! Bd`ac`aj]R^Z_V!dR]e!`W!B^RkRajc! YVcSZTZUV!

=`h!9Xc`dTZV_TVd!KfcW]R_!9)K)! `cjkR]Z_! YVcSZTZUV!

=`h!9Xc`dTZV_TVd!=fcdSR_!Hc`! TY]`cajcZW`d! Z_dVTeZTZUV!

EjT`XV_!KTjeYV! aV]RcX`_ZT!RTZU! YVcSZTZUV!

Source: J. Reidinger, Angeles National Golf Club, pers. comm. to M. Chimienti, LACDPW, March 18, 2004 and Angeles
National Golf Club Monthly Summary Pesticide Use Reports (December 2004, February 2005 and April 2007).

MATERIALS AND METHODS

Sampling Stations

Four sampling locations have been identified for the monitoring program for the Big Tujunga
Wash Mitigation Area (Figure 1). Table 3 summarizes sampling locations and the conditions
observed on October 30, 2013.
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Table 3
Water Quality Sampling Locations and Conditions for October 2013

Date GTe`SVc!.+'!-+,.!

Air Temperature
9aac`iZ^ReV]j!10(12!UVXcVVd!?RYcV_YVZe!UfcZ_X!
dR^a]V!T`]]VTeZ`_!aVcZ`U!

Skies <]VRc'!df__j!

Observations OReVc!T]VRc!Re!R]]!]`TReZ`_d'!cV]ReZgV]j!]`h!efcSZUZej!

Sampling Locations Latitude Longitude
Time of
sample

ARZ_Vd!<R_j`_!<cVV\! ./!,1l!+)+4-ll!F! ,,3!-,l!-0)2,1l!lO! ,,/0!

ARZ_Vd!<R_j`_!<cVV\'!Z_W]`h!e`!Lf[f_XR!H`_Ud! ./!,1l!1)+/+ll!F! ,,3!-+l!--)1,1ll!O! ,+.+!

ARZ_Vd!<R_j`_!<cVV\'!`feW]`h!Wc`^!Lf[f_XR!
H`_Ud!

./!,1l!3)-1.ll!F! ,,3!-+l!.+)3-/ll!O! ,,++!

;ZX!Lf[f_XR!ORdY! ./!,1l!,,)1,0ll!F! ,,3!-,l!/)0,4ll!O!
deReZ`_!

Ucj!

Sampling Parameters

Water Quality. Table 4 summarizes the sampling parameters included in the water quality
monitoring program. The following meters were used in the field:

$! Dissolved oxygen – YSI 550A Field DO meter and thermometer
$! pH and temperature – Orion 230A pH meter with HACH 51935 electrode

Pesticides were analyzed by Emax Laboratories, Inc., Torrance, California. All other analyses
were performed at Eurofin Eaton Laboratories, Monrovia, California. Samples were taken at
mid-depth, along a transect perpendicular to the stream channel alignment. Quality
assurance/quality control (QA/QC) procedures in each laboratory followed the methods
described in their respective Quality Assurance Manuals.
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Table 4
Water Quality Sampling Parameters

Parameter Analysis Location Analytical Method

e`eR]!C[V]URY]!_Zec`XV_!#LCF$! ]RS`cRe`cj! >H9!.0,)-!

_ZecZeV!(!_Zec`XV_!#FG-(F$! ]RS`cRe`cj! >H9!.++)+!Sj!B<!

_ZecReV(_Zec`XV_!#FG.(F$! ]RS`cRe`cj! >H9!.++)+!Sj!B<!

R^^`_ZR!#FA/$! ]RS`cRe`cj! >H9!.0+),!

`ceY`aY`daYReV!(!H! ]RS`cRe`cj! KeR_URcU!EVeY`Ud!/0++H>*>H9!.10),!

e`eR]!aY`daY`cfd!(!H! ]RS`cRe`cj! KeR_URcU!EVeY`Ud!/0++H>*>H9!.10),!

e`eR]!T`]ZW`c^! ]RS`cRe`cj! KeR_URcU!EVeY`Ud!4--,;!

WVTR]!T`]ZW`c^! ]RS`cRe`cj! KeR_URcU!EVeY`Ud!4--,<!

efcSZUZej! ]RS`cRe`cj! >H9!,3+),!

X]jaY`dReV!#J`f_Ufa*J`UV`$
,
! ]RS`cRe`cj! >H9!0/2!

TY]`cajcZW`d
-
! ]RS`cRe`cj! >H9!3,/,9!

GcXR_`aY`daY`c`fd!HVdeZTZUVd
.
! ]RS`cRe`cj! >H9!3+3,9!

UZdd`]gVU!`ijXV_! WZV]U! KeR_URcU!EVeY`Ud!/0++(G!@!

e`eR]!cVdZUfR]!TY]`cZ_V! ]RS`cRe`cj! KeR_URcU!EVeY`Ud!/0++(<]!

eV^aVcRefcV! WZV]U! KeR_URcU!EVeY`Ud!-00+!

aA! WZV]U! KeR_URcU!EVeY`Ud!/0++(A&!

Sources for analytical methods:
EPA. Method and Guidance for Analysis of Water.
American Public Health Association, American Waterworks Association, and Water Environment Federation. 1998. Standard

Methods for the Examination of Water and Wastewater, 20th Edition. Washington D.C.
1 First analysis completed in the first quarter of 2004
2 First analysis completed in the fourth quarter of 2004. This analytical method tests for the following chemicals: azinphos-

methyl, bolster, coumaphos, diazinon, chlorpyrifos, demeton, dichlorvos, disulfoton, ethoprop, fensulfothion, fenthion,
mevinphos, naled, phorate, runnel, stirophos, parathion-methyl, tokuthion, and trichloronate.

3 First analysis completed in December 2007. EPA method 8081A tests for aldrin, BHC, Chlordane, DDD, DDE, DDT,
dieldrin, endrin, endosulfan, heptaclor, methoxychlor, and toxaphene.
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Discharge Measurements. In addition to the water quality monitoring, flows in the outlet from
the Tujunga Ponds and in Haines Canyon Creek leaving the site were estimated using a simple
field procedure. The technique uses a float to measure stream velocity.

Calculating flow then involves solving the following equation:

Flow = ALC / T
Where:
A = Average cross-sectional area of the stream (stream width multiplied by average water

depth)
L = Length of the stream reach measured (usually 20 feet)
C = A coefficient or correction factor (0.8 for rocky-bottom streams or 0.9 for muddy-bottom

streams). This allows you to correct for the fact that water at the surface travels faster
than near the stream bottom due to resistance from gravel, cobble, etc. Multiplying the
surface velocity by a correction coefficient decreases the value and gives a better measure
of the stream’s overall velocity.

T = Time, in seconds, for the float to travel the length of L

RESULTS

Baseline Water Quality

Sampling and analysis conducted by LACDPW prior to implementation of the FMMP is
considered the baseline for water quality conditions at the site. The results of baseline analyses
conducted in April 2000 are presented in Table 5. Higher bacteria and turbidity observed in the
4/18/2000 samples are attributable to a rain event. Phosphorus levels were also high in the
4/18/2000 samples, due to release from sediments.

October 2013 Results

Water Quality

Results of analyses conducted by Eurofin Eaton and Emax Laboratories are appended to this
report (Appendix A) and summarized in Table 6.
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Table 5
Baseline Water Quality (2000)

Parameter Units Date

Haines
Canyon

Creek, Inflow
to Tujunga

Ponds

Haines
Canyon
Creek,

Outflow from
Tujunga
Ponds

Big
Tujunga

Wash

Haines Canyon
Creek, just
before exit
from site

L`eR]!T`]ZW`c^!!
EHF*!
,++!^]!

/*,-*++! .'+++! 0'+++! ,2+! ,'2++!

/*,3*++! -'-++! ,2+'+++! -'/++! 2+'+++!

?VTR]!T`]ZW`c^!!
EHF*!
,++!^]!

/*,-*++! 0++! .++! /+! 3+!

/*,3*++! 0++! .+'+++! -'/++! 0+'+++!

9^^`_ZR(F! ^X*D!
/*,-*++! +! +! +! +!

/*,3*++! +! +! +! +!

FZecReV(F! ^X*D!
/*,-*++! 3).3! 0),4! +! .)2.!

/*,3*++! 3)-! .)4,! +)-0.! +)/.3!

FZecZeV(F! ^X*D!
/*,-*++! +)+1,! +! +! +!

/*,3*++! +)+00! +! +! +!

C[V]URY](F! ^X*D!
/*,-*++! +! +),+1-! +),1.! +!

/*,3*++! +! +)3/3! +)/-! +)/-3!

=Zdd`]gVU!
aY`daY`cfd!

^X*D!
/*,-*++! +)+23! +)+01! +! +)+1.!

/*,3*++! +)+34! +),/3! +),,,! +),1.!

L`eR]!
aY`daY`cfd!

^X*D!
/*,-*++! +)+31! +)+1-! +! +)+11!

/*,3*++! +),,.! +),0.! +),./! +)-,,!

aA!
deU!

f_Zed!

/*,-*++! 2)23! 2)13! 2)41! 2)4,!

/*,3*++! 2),3! 2)/2! 2)/0! 2)+1!

LfcSZUZej! FLM!
/*,-*++! ,)3.! +).3! ,)20! +)1!

/*,3*++! /)-/! .-.! /+2+! 2.2!
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Table 6
Summary of Water Quality Results – October 30, 2013

Parameter! Units

Haines
Canyon
Creek,

Inflow to
Tujunga
Ponds

Haines
Canyon
Creek,

Outflow
from

Tujunga
Ponds

Big
Tujunga

Wash

Haines
Canyon

Creek, just
before exit
from site

LV^aVcRefcV! #<! ,3).! ,2)3! F9! ,0)1!

=Zdd`]gVU!GijXV_! ^X*D! 1)3! 3)+! F9! 3)4!

aA! deU!f_Zed! 2)-.! 2)-3! F9! 3)-,!

L`eR]!cVdZUfR]!TY]`cZ_V! ^X*D! F=! F=! F9! F=!

9^^`_ZR(FZec`XV_! ^X*D! F=! F=! F9! F=!

C[V]URY]!FZec`XV_! ^X*D! +).2! +).3! F9! F=!

FZecZeV(FZec`XV_! ^X*D! F=! F=! F9! F=!

FZecReV(FZec`XV_! ^X*D! 2)1! 0)0! F9! 0)+!

GceY`aY`daYReV(H! ^X*D! F=! F=! F9! +)+,0!

L`eR]!aY`daY`cfd(H! ^X*D! +)+.2! F=! F9! F=!

@]jaY`dReV! $X*D! F=! F=! F9! F=!

<Y]`c`ajcZW`d%! _X*D! F=! F=! F9! F=!

HVdeZTZUVd!#>H9!3+3,9$%%! $X*D! F=! F=! F9! F=!

LfcSZUZej! FLM! ,)0! -)-! F9! +).+!

?VTR]!<`]ZW`c^!;RTeVcZR! !#EHF*,++!^]$ 24! --! F9! 24!

L`eR]!<`]ZW`c^!;RTeVcZR! #EHF*,++!^]$! /4+! 24+! F9! 2++!

NA – data not available; station dry on the sample date

NTU – nephelometric turbidity units MPN – most probable number ND – non-detect
* The analytical method used for chloropyrifos (EPA 8141A) also tests for the following chemicals: azinphos-methyl, bolster,
coumaphos, diazinon, demeton, dichlorvos, disulfoton, ethoprop, fensulfothion, fenthion, mevinphos, naled, phorate, runnel,
stirophos, parathion-methyl, tokuthion, and trichloronate.
** EPA method 8081A tests for aldrin, BHC, Chlordane, DDD, DDE, DDT, dieldrin, endrin, endosulfan, heptaclor,
methoxychlor, and toxaphene.
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Discharge Measurements

Using the field technique described above, flows in the outlet from the Tujunga Ponds and in
Haines Canyon Creek (leaving the site) were approximated. Estimated flows for October 2013
are summarized in Table 7.

Table 7
Estimated Flows for October 2013

Sampling
Date

Approximate Flow (cubic feet per second)

Haines Canyon Creek, Outflow
from Tujunga Ponds

Haines Canyon Creek,
just before exit from site

Big Tujunga
Wash

,+*.+*,.! -! .!
deReZ`_!Ucj!`_!
dR^a]V!UReV!

Comparison of Results with Aquatic Life Criteria

Tables 8 through 13 present objectives established by the United States Environmental
Protection Agency (USEPA) and the Los Angeles Regional Water Quality Control Board
(Regional Board) for protection of beneficial uses including freshwater aquatic life.
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Table 8
National and Local Recommended Water Quality Criteria - Freshwaters

Parameter
Basin Plan
Objectivesa

EPA Criteria

CMC CCC Human Health
LV^aVcRefcV!#

`
<$! S! KVV!LRS]V!,.! KVV!LRS]V!,.! ((!

=Zdd`]gVU!`ijXV_!
#^X*D$!

82)+!^VR_!

80)+!^Z_!

0)+
T
!

#hRc^hReVc'!VRc]j!
]ZWV!deRXVd'!,(URj!

^Z_Z^f^$!

1)+
T
!

#hRc^hReVc'!VRc]j!]ZWV!
deRXVd'!2(URj!^VR_$!

((!

aA! 1)0!(!3)0! ((! 1)0(4)+
U'V

! 0)+(4)+
U'V

!

L`eR]!cVdZUfR]!TY]`cZ_V!
#^X*D$!

+),! +)+,4
U'V

! +)+,,
U'V

!
/)+!

#^RiZ^f^!cVdZUfR]!
UZdZ_WVTeR_e!]VgV]!X`R]$!

?VTR]!T`]ZW`c^!
#EHF*,++!^]$!

,-1
W!

#XV`^VecZT!
^VR_!W`c!E. coli$!

#hReVc!T`_eRTe!
cVTcVReZ`_$!

((! ((!

KhZ^^Z_X!deUd5!

..
X
!#XV`^VecZT!^VR_!W`c!

V_eVc`T`TTZ$!

,-1
X!
#XV`^VecZT!^VR_!
W`c!E)!coli$!

9^^`_ZR(_Zec`XV_!
#^X*D$!

KVV!LRS]Vd!,,!
R_U!,-!

KVV!LRS]V!4! KVV!LRS]V!,+! ((!

FZecZeV(_Zec`XV_!#^X*D$! ,! ((! ((!
,!

#acZ^Rcj!UcZ_\Z_X!hReVc!
deU)$!

FZecReV(_Zec`XV_!
#^X*D$!

,+! ((! ((!
,+!

#acZ^Rcj!UcZ_\Z_X!hReVc!
deU)$!

L`eR]!aY`daY`cfd!
#^X*D$!

((!
7+)+0!m!+),

V

#cVT`^^V_UReZ`_!W`c!decVR^d'!_`!TcZeVcZ`_$!
((!

LfcSZUZej!#FLM$! Y! Z! Z!

0!
#dVT`_URcj!UcZ_\Z_X!

hReVc!deR_URcU$!

+)0!m!,)+!
#deU)!W`c!djdeV^d!eYRe!

WZ]eVc$!

Notes:

-- No criterion

CMC Criteria Maximum Concentration or acute criterion

CCC Criteria Continuous Concentration or chronic criterion

a Source: California Regional Water Quality Control Board, Los Angeles Region. 1994. Water Quality Control Plan (Basin
Plan). As amended.

b Narrative criterion: “The natural receiving water temperature of all regional waters shall not be altered unless it can be
demonstrated to the satisfaction of the Regional Board that such alteration in temperature does not adversely affect beneficial
uses.”

c Source: USEPA. 1986. Ambient Water Quality Criteria for Dissolved Oxygen. EPA 440-5-86-003. Washington, D.C.

d Source: USEPA. 1999. National Recommended Water Quality Criteria – Correction. EPA 822-Z-99-001. Washington,
D.C.

e Source: USEPA. 1986. Quality Criteria for Water. EPA 440/5-86-001. Washington, D.C.

f Single sample limits – E. coli density shall not exceed 235/100 ml.

g Source: USEPA. 1986. Ambient Water Quality Criteria for Bacteria – 1986. EPA 440-5-84-002. Washington, D.C.

h Narrative criterion: “Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial uses.”

i Narrative criterion for freshwater fish and other aquatic life: “Settleable and suspended solids should not reduce the depth of
the compensation point for photosynthetic activity by more than 10 percent from the seasonally established norm for aquatic
life.”
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Table 9
Temperature and pH-Dependent Values of the CMC (Acute Criterion)

Mussels Absent

CMC: Mussels Absent, mg N/L

pH
Temperature, C

0 14 16 18 20 22 24 26 28 30

1)0! 03)+! 03)+! 03)+! 03)+! /.)2! .2)+! .,)/! -1)1! --)0! ,4),!

1)1! 00)2! 00)2! 00)2! 00)2! /,)4! .0)0! .+),! -0)0! -,)1! ,3).!

1)2! 0.)+! 0.)+! 0.)+! 0.)+! .4)4! ..)3! -3)1! -/).! -+)1! ,2)/!

1)3! /4)4! /4)4! /4)4! /4)4! .2)1! .,)4! -2)+! --)4! ,4)/! ,1)/!

1)4! /1)0! /1)0! /1)0! /1)0! .0),! -4)2! -0)-! -,).! ,3),! ,0).!

2)+! /-)4! /-)4! /-)4! /-)4! .-).! -2)/! -.)-! ,4)2! ,1)2! ,/),!

2),! .4),! .4),! .4),! .4),! -4)/! -/)4! -,),! ,2)4! ,0)-! ,-)3!

2)-! .0),! .0),! .0),! .0),! -1)/! --)/! ,4)+! ,1),! ,.)1! ,,)0!

2).! .,)-! .,)-! .,)-! .,)-! -.)0! ,4)4! ,1)3! ,/).! ,-),! ,+)-!

2)/! -2).! -2).! -2).! -2).! -+)1! ,2)/! ,/)3! ,-)0! ,+)1! 3)43!

2)0! -.)1! -.)1! -.)1! -.)1! ,2)3! ,0),! ,-)3! ,+)3! 4),3! 2)22!

2)1! -+)-! -+)-! -+)-! -+)-! ,0).! ,-)4! ,+)4! 4)-2! 2)31! 1)11!

2)2! ,2)-! ,2)-! ,2)-! ,2)-! ,-)4! ,,)+! 4)-3! 2)31! 1)11! 0)1/!

2)3! ,/)/! ,/)/! ,/)/! ,/)/! ,+)4! 4)-,! 2)3+! 1)1,! 0)1+! /)2/!

2)4! ,-)+! ,-)+! ,-)+! ,-)+! 4)+2! 2)14! 1)0,! 0)0-! /)12! .)41!

3)+! 4)44! 4)44! 4)44! 4)44! 2)0.! 1).3! 0)/+! /)03! .)33! .)-4!

3),! 3)-1! 3)-1! 3)-1! 3)-1! 1)--! 0)-2! /)/2! .)23! .)-,! -)2-!

3)-! 1)3,! 1)3,! 1)3,! 1)3,! 0),.! /)./! .)13! .),-! -)1/! -)-/!

3).! 0)1+! 0)1+! 0)1+! 0)1+! /)--! .)03! .)+.! -)02! -),3! ,)3/!

3)/! /)1,! /)1,! /)1,! /)1,! .)/3! -)40! -)0+! -),,! ,)24! ,)0-!

3)0! .)3,! .)3,! .)3,! .)3,! -)32! -)/.! -)+1! ,)2/! ,)/3! ,)-0!

3)1! .),0! .),0! .),0! .),0! -).2! -)+,! ,)2+! ,)//! ,)--! ,)+/!

3)2! -)1-! -)1-! -)1-! -)1-! ,)42! ,)12! ,)/-! ,)-+! ,)+-! +)31-!

3)3! -),4! -),4! -),4! -),4! ,)10! ,)/+! ,),4! ,)++! +)30,! +)2-,!

3)4! ,)30! ,)30! ,)30! ,)30! ,).4! ,),3! ,)++! +)3/2! +)2,3! +)1+3!

4)+! ,)02! ,)02! ,)02! ,)02! ,),4! ,)++! +)30,! +)2-,! +)1,,! +)0,2!

Note: Native species of freshwater mussels are not known for Big Tujunga Wash or Haines Canyon Creek.
CMC – Criteria Maximum Concentration (ammonia)
Source: USEPA. 2009. Draft 2009 Update Aquatic Life Ambient Water Quality Criteria for Ammonia -
Freshwater. EPA 822-D-09-001. Washington, D.C.
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Table 10
Temperature and pH-Dependent Values of the CCC (Chronic Criterion)

Mussels Absent and Early Fish Life Stages Present

CCC: Mussels Absent and Early Fish Life Stages Present, mg N/L

pH
Temperature ( Celsius)

0 14 16 18 20 22 24 26 28 30

1)0! 1).1! 1).1! 1).1! 1).1! 1).1! 1),,! 0).2! /)2-! /),0! .)10!

1)1! 1)-1! 1)-1! 1)-1! 1)-1! 1)-1! 1)+-! 0)-4! /)10! /)+4! .)1+!

1)2! 1),0! 1),0! 1),0! 1),0! 1),0! 0)4,! 0),4! /)02! /)+,! .)0.!

1)3! 1)++! 1)++! 1)++! 1)++! 1)++! 0)22! 0)+3! /)/1! .)4-! .)/0!

1)4! 0)3/! 0)3/! 0)3/! 0)3/! 0)3/! 0)1,! /)4.! /)./! .)3,! .).0!

2)+! 0)1/! 0)1/! 0)1/! 0)1/! 0)1/! 0)/-! /)21! /),4! .)13! .)-/!

2),! 0)/,! 0)/,! 0)/,! 0)/,! 0)/,! 0)-+! /)02! /)+-! .)0.! .),+!

2)-! 0),/! 0),/! 0),/! 0),/! 0),/! /)4/! /).0! .)3-! .).1! -)40!

2).! /)3/! /)3/! /)3/! /)3/! /)3/! /)11! /)+4! .)1+! .),1! -)23!

2)/! /)0-! /)0-! /)0-! /)0-! /)0-! /)./! .)3-! .).1! -)40! -)04!

2)0! /),1! /),1! /),1! /),1! /),1! /)++! .)0-! .)+4! -)2-! -).4!

2)1! .)24! .)24! .)24! .)24! .)24! .)10! .)-,! -)3-! -)/3! -),3!

2)2! .)/,! .)/,! .)/,! .)/,! .)/,! .)-3! -)34! -)0/! -)-.! ,)41!

2)3! .)+/! .)+/! .)+/! .)+/! .)+/! -)4-! -)02! -)-1! ,)43! ,)2/!

2)4! -)12! -)12! -)12! -)12! -)12! -)02! -)-1! ,)43! ,)2/! ,)0.!

3)+! -).-! -).-! -).-! -).-! -).-! -)-.! ,)41! ,)2-! ,)0-! ,)..!

3),! -)++! -)++! -)++! -)++! -)++! ,)4-! ,)14! ,)/4! ,).,! ,),0!

3)-! ,)2,! ,)2,! ,)2,! ,)2,! ,)2,! ,)1/! ,)/0! ,)-2! ,),-! +)43-!

3).! ,)/0! ,)/0! ,)/0! ,)/0! ,)/0! ,)/+! ,)-.! ,)+3! +)4/4! +)3.0!

3)/! ,)-.! ,)-.! ,)-.! ,)-.! ,)-.! ,),3! ,)+/! +)4,/! +)3+/! +)2+1!

3)0! ,)+/! ,)+/! ,)+/! ,)+/! ,)+/! +)444! +)323! +)22-! +)124! +)042!

3)1! +)323! +)323! +)323! +)323! +)323! +)3//! +)2/-! +)10-! +)02.! +)0+/!

3)2! +)2/-! +)2/-! +)2/-! +)2/-! +)2/-! +)2,/! +)1-3! +)00-! +)/30! +)/-1!

3)3! +)1.,! +)1.,! +)1.,! +)1.,! +)1.,! +)1+1! +)0..! +)/14! +)/,-! +).1-!

3)4! +)0.4! +)0.4! +)0.4! +)0.4! +)0.4! +)0,3! +)/00! +)/++! +).0-! +).+4!

4)+! +)/1/! +)/1/! +)/1/! +)/1/! +)/1/! +)//1! +).4-! +)./0! +).+.! +)-11!

Note: Native species of freshwater mussels are not known for Big Tujunga Wash or Haines Canyon Creek.
CCC – Criteria Continuous Concentration (ammonia)
Source: USEPA. 2009. Draft 2009 Update Aquatic Life Ambient Water Quality Criteria for Ammonia -
Freshwater. EPA 822-D-09-001. Washington, D.C.
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Table 11
30-Day Average Objective for Ammonia-N for Freshwaters Applicable to Waters

Subject to the “Early Life Stage Present” Condition (mg N/L)

pH
Temperature ( Celsius)

14 16 18 20 22 24 26 28 30

1)0! 1)12! 1)+1! 0)..! /)13! /),-! .)1-! .),3! -)3+! -)/1!

1)1! 1)02! 0)42! 0)-0! /)1,! /)+0! .)01! .),.! -)20! -)/-!

1)2! 1)//! 0)31! 0),0! /)0-! .)43! .)0+! .)+2! -)2+! -).2!

1)3! 1)-4! 0)2-! 0)+.! /)/-! .)34! .)/-! .)++! -)1/! -).-!

1)4! 1),-! 0)01! /)34! /).+! .)23! .).-! -)4-! -)02! -)-0!

2)+! 0)4,! 0).2! /)2-! /),0! .)10! .)-,! -)3-! -)/3! -),3!

2),! 0)12! 0),0! /)0.! .)43! .)0+! .)+3! -)2+! -).3! -)+4!

2)-! 0).4! /)4+! /).,! .)23! .)..! -)4-! -)02! -)-1! ,)44!

2).! 0)+3! /)1,! /)+1! .)02! .),.! -)21! -)/-! -),.! ,)32!

2)/! /)2.! /).+! .)23! .).-! -)4-! -)02! -)-1! ,)43! ,)2/!

2)0! /).1! .)42! .)/4! .)+1! -)14! -).2! -)+3! ,)3.! ,)1,!

2)1! .)43! .)1,! .),3! -)24! -)/0! -),1! ,)4+! ,)12! ,)/2!

2)2! .)03! .)-0! -)31! -)0,! -)-,! ,)4/! ,)2,! ,)0+! ,).-!

2)3! .),3! -)34! -)0/! -)-.! ,)41! ,)2.! ,)0-! ,)..! ,),2!

2)4! -)3+! -)0/! -)-/! ,)41! ,)2.! ,)0-! ,)..! ,),2! ,)+.!

3)+! -)/.! -)-,! ,)4/! ,)2,! ,)0+! ,).-! ,),1! ,)+-! +)342!

3),! -),+! ,)4,! ,)13! ,)/2! ,)-4! ,),/! ,)++! +)324! +)22.!

3)-! ,)24! ,)1.! ,)/.! ,)-1! ,),,! +)42.! +)300! +)20-! +)11,!

3).! ,)0-! ,).4! ,)--! ,)+2! +)4/,! +)3-2! +)2-2! +)1.4! +)01-!

3)/! ,)-4! ,),2! ,)+.! +)4+1! +)241! +)2++! +)1,0! +)0/,! +)/20!

3)0! ,)+4! +)44+! +)32+! +)210! +)12-! +)04,! +)0-+! +)/02! +)/+,!

3)1! +)4-+! +)3.1! +)2.0! +)1/1! +)013! +)/44! +)/.4! +).31! +)..4!

3)2! +)223! +)2+2! +)1--! +)0/2! +)/3+! +)/--! +).2,! +).-1! +)-32!

3)3! +)11,! +)1+,! +)0-3! +)/1/! +)/+3! +).04! +).,0! +)-22! +)-//!

3)4! +)010! +)0,.! +)/0,! +).42! +)./4! +).+1! +)-14! +)-.2! +)-+3!

4)+! +)/31! +)//-! +).34! +)./-! +).++! +)-1/! +)-.-! +)-+/! +),24!

Source: California Regional Water Quality Control Board, Los Angeles Region. 2005.
Amendments to the Water Quality Control Plan – Los Angeles Region with Respect to Early
Life Stage Implementation Provisions of the Inland Surface Water Ammonia Objectives for
Freshwaters. Taken from USEPA. 1999. 1999 Update of Ambient Water Quality Criteria for
Ammonia. EPA 822-R-99-014. Washington, D.C.
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Table 12
One-Hour Average Objective for Ammonia-N for Freshwaters (mg N/L)

pH
Waters Designated
COLD and/or MIGR

Waters Not Designated
COLD and/or MIGR

1)0! .-)1! /3)3!

1)1! .,).! /1)3!

1)2! -4)3! //)1!

1)3! -3),! /-)+!

1)4! -1)-! .4),!

2)+! -/),! .1),!

2),! --)+! .-)3!

2)-! ,4)2! -4)0!

2).! ,2)0! -1)-!

2)/! ,0)/! -.)+!

2)0! ,.).! ,4)4!

2)1! ,,)/! ,2)+!

2)2! 4)10! ,/)/!

2)3! 3),,! ,-),!

2)4! 1)22! ,+),!

3)+! 0)1-! 3)/+!

3),! /)1/! 1)40!

3)-! .)3.! 0)2-!

3).! .),0! /)2,!

3)/! -)04! .)33!

3)0! -),/! .)-+!

3)1! ,)22! -)10!

3)2! ,)/2! -)-+!

3)3! ,)-.! ,)3/!

3)4! ,)+/! ,)01!

4)+! +)330! ,).-!

Cold – Beneficial use designation of Cold Freshwater Habitat
MIGR – Beneficial use designation of Migration of Aquatic Organisms
Source: California Regional Water Quality Control Board, Los Angeles Region. 2002. Amendments
to the Water Quality Control Plan – Los Angeles Region with Respect to Inland Surface Water
Ammonia Objectives. Taken from USEPA. 1999. 1999 Update of Ambient Water Quality Criteria
for Ammonia. EPA 822-R-99-014. Washington, D.C.

Table 13
Example Calculated Values for Maximum Weekly Average Temperature for Growth and

Short-Term Maxima for Survival of Juvenile and Adult Fishes During the Summer

Species
Growth

##<V]dZfd$!

Maxima
##<V]dZfd$!

;]RT\!TcRaaZV! -2! ((!

;]fVXZ]]! .-! .0!

<YR__V]!TReWZdY! .-! .0!

>^VcR]U!dYZ_Vc! .+! ((!

DRcXV^`feY!SRdd! .-! ./!

;c``\!ec`fe! ,4! -/!

Source: USEPA. 1986. Quality Criteria for Water. EPA 440/5-86-001. Washington, D.C.
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DISCUSSION

Results from the October 2013 sampling are described by parameter in Table 14.

Table 14
Discussion of October 2013 Water Quality Sampling Results

Parameter Discussion

LV^aVcRefcV!
$! GSdVcgVU!eV^aVcRefcVd!hVcV!SV]`h!]VgV]d!`W!T`_TVc_!W`c!Xc`heY!R_U!dfcgZgR]!`W!

hRc^hReVc!WZdY!daVTZVd!Re!R]]!deReZ`_d)!

=Zdd`]gVU!
`ijXV_!

$! =Zdd`]gVU!`ijXV_!]VgV]d!cR_XVU!Wc`^!1)3!^X*D!Z_!eYV!Z_W]`h!e`!eYV!Lf[f_XR!H`_Ud!e`!
3)4!Z_!ARZ_Vd!<R_j`_!<cVV\!]VRgZ_X!eYV!dZeV)!=G!]VgV]d!Re!R]]!deReZ`_d!hVcV!RS`gV!
eYV!cVT`^^V_UVU!^Z_Z^f^!#0)+!^X*D$!W`c!hRc^hReVc!WZdY!daVTZVd)!=G!]VgV]d!Z_!eYV!
Lf[f_XR!H`_Ud!hVcV!T]`dV!e`!eYV!cVT`^^V_UVU!^VR_!#2)+!^X*D$!W`c!hRc^hReVc!
WZdY!daVTZVd)!

aA!

$! D`hVde!aA!hRd!`SdVcgVU!Z_!eYV!Z_W]`h!e`!Lf[f_XR!H`_Ud!#2)-.$'!hZeY!YZXYVde!aA!
`SdVcgVU!Z_!ARZ_Vd!<R_j`_!<cVV\!]VRgZ_X!eYV!dZeV!#3)-,$)!G_!eYZd!UReV'!aA!cVRUZ_Xd!
Z_!ARZ_Vd!<R_j`_!<cVV\!R_U!eYV!Lf[f_XR!H`_Ud!hVcV!hZeYZ_!eYV!1)0!e`!3)0!cR_XV!
ZUV_eZWZVU!Z_!eYV!;RdZ_!H]R_)!

L`eR]!cVdZUfR]!
TY]`cZ_V!

$! F`!cVdZUfR]!TY]`cZ_V!hRd!UVeVTeVU!Re!R_j!deReZ`_)!

FZec`XV_!

$! FZecReV(_Zec`XV_!^VRdfcV^V_ed!Re!R]]!deReZ`_d!hVcV!SV]`h!eYV!UcZ_\Z_X!hReVc!
deR_URcU!`W!,+!^X*D)!

$! 9^^`_ZR!hRd!SV]`h!eYV!UVeVTeZ`_!]Z^Ze!Re!R]]!deReZ`_d)!

HY`daY`cfd!
$! L`eR]!aY`daY`cfd!]VgV]d!Re!R]]!dZeVd!hVcV!SV]`h!>H9ld!cVT`^^V_UVU!cR_XV!W`c!

decVR^d!e`!acVgV_e!ViTVdd!R]XRV!Xc`heY!#`SdVcgVU!cR_XV!Re!eYVdV!eYcVV!deReZ`_d!
hRd!7+)+-!e`!+)+.2!^X*D6!cVT`^^V_UVU!cR_XV!Zd!7+)+0!m!+),!^X*D$)!!!

@]jaY`dReV! $! @]jaY`dReV!hRd!_`e!UVeVTeVU!Re!R_j!deReZ`_)!

<Y]`c`ajcZW`d!
$! <Y]`c`ajcZW`d!R_U!eYV!`eYVc!aVdeZTZUVd!eVdeVU!fdZ_X!>H9ld!R_R]jeZTR]!^VeY`U!3,/,9!

hVcV!_`e!UVeVTeVU!Re!R_j!deReZ`_)!

HVdeZTZUVd! $! HVdeZTZUVd!R_R]jkVU!Sj!>H9!EVeY`U!3+3,9!hVcV!_`e!UVeVTeVU!Re!R_j!deReZ`_)!

LfcSZUZej! $! LfcSZUZej!]VgV]d!hVcV!gVcj!]`h!#-)-!FLM!`c!]Vdd$!Re!R]]!deReZ`_d)!

;RTeVcZR!

$! LYV!WcVdY!hReVc!SRTeVcZR!deR_URcU!W`c!hReVc!T`_eRTe!cVTcVReZ`_!Zd!W`c!E. coli!#,-1!
EHF*,++!^]!XV`^VecZT!^VR_'!-.0!EHF*,++!^]!dZ_X]V!dR^a]V!]Z^Zed$)!LYV!`SdVcgVU!
WVTR]!T`]ZW`c^!]VgV]d!hVcV!SV]`h!eYV!deR_URcU!Re!eYV!eYcVV!deReZ`_d!hZeY!W]`h!`_!eYV!
dR^a]V!UReV)!HcVgZ`fd]j'!eYV!hReVc!T`_eRTe!deR_URcU!hRd!-++!EHF*,++!^]!WVTR]!
T`]ZW`c^)!KR^a]Z_X!daVTZWZTR]]j!W`c!E. coli!hRd!_`e!T`_UfTeVU)!

$! L`eR]!T`]ZW`c^!]VgV]d!cR_XVU!Wc`^!/4+!Z_!ARZ_Vd!<R_j`_!<cVV\!Z_W]`h!e`!Lf[f_XR!
H`_Ud!e`!24+!EHF*,++!^]!Z_!eYV!`feW]`h!Wc`^!eYV!a`_Ud)!PF`eV!eYRe!cVTcVReZ`_!
deR_URcUd!RcV!W`c!E. coli)!L`eR]!T`]ZW`c^!deR_URcUd!Raa]j!e`!hReVcS`UZVd!hYVcV!
dYV]]WZdY!TR_!SV!YRcgVdeVU!W`c!Yf^R_!T`_df^aeZ`_)Q!
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GLOSSARY

Ammonia-Nitrogen – NH3-N is a gaseous alkaline compound of nitrogen and hydrogen that is
highly soluble in water. Un-ionized ammonia (NH3) is toxic to aquatic organisms. The
proportions of NH3 and ammonium (NH4

+) and hydroxide (OH-) ions are dependent on
temperature, pH, and salinity.

Chlorine, residual – The chlorination of water supplies and wastewaters serves to destroy or
deactivate disease-producing organisms. Residual chlorine in natural waters is an aquatic
toxicant.

Chloropyrifos - white crystal-like solid insecticide widely used in homes and on farms. Used to
control cockroaches, fleas, termites, ticks crop pests.

Coliform Bacteria – several genera of bacteria belonging to the family Enterobacteriaceae.
Based on the method of detection, the coliform group is historically defined as facultative
anaerobic, gram-negative, nonspore-forming, rod-shaped bacteria that ferment lactose with gas
and acid formation within 48 hours at 35#C.

Fecal Coliform Bacteria – part of the intestinal flora of warm-blooded animals. Presence in
surface waters is considered an indication of pollution.

Glyphosate - white compound broad-spectrum herbicide used to kill weeds.

Kjeldahl Nitrogen – Named for the laboratory technique used for detection, Kjeldahl nitrogen
includes organic nitrogen and ammonia nitrogen.

Nitrate-Nitrogen – NO3--N is an essential nutrient for many photosynthetic autotrophs.

Nitrite-Nitrogen – NO2--N is an intermediate oxidation state of nitrogen, both in the oxidation
of ammonia to nitrate and in the reduction of nitrate.

Orthophosphorus – the reactive form of phosphorus, commonly used as fertilizer.

pH – the hydrogen ion activity of water (pH) is measured on a logarithmic scale, ranging from 0
to 14. The pH of “pure” water at 25#C is 7.0 (neutral). Low pH is acidic; high pH is basic or
alkaline.

Total Phosphorus – In natural waters, phosphorus occurs almost solely as orthophosphates,
condensed phosphates, and organically bound phosphate. Phosphorus is essential to the growth
of organisms.

Turbidity – attributable to the suspended and colloidal matter in water, including clay, silt,
finely divided organic and inorganic matter, soluble colored organic compounds, and plankton
and other microscopic organisms. The reduction of clearness in turbid waters diminishes the
penetration of light and therefore can adversely affect photosynthesis.
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**(-(+)*, 7X]VJYQX[ ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, 8NVN\XW ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, 8RJaRWXW ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, 8RLQUXZ^X[ ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, 8R[]UOX\XW ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, 9\QXYZXY ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, ;NW[]UOX\QRXW ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, ;NW\QRXW ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, AN\Q`U DJZJ\QRXW ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, AN^RWYQX[ ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, BJUNM ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, DQXZJ\N ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, FXWWNU ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, G\RZXYQX[ ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, HXT]\QRXW ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, HZRLQUXZXWJ\N ]P(@#9D5 1*-*5$ )'21 *B8*.3,)**().(+)*,

**(-(+)*, HZRK]\`UYQX[YQJ\N "#9D5 1*-*5$ *1+*.3,)**().(+)*,

**(-(+)*, HZRYQNW`U DQX[YQJ\N "#9D5 1*-*5$ *1,*.3,)**().(+)*,

7C3 -'/ $ BXOIUVKPSVXQUM CMYZQKQLMY

**(-(+)*, -%-&888 ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, -%-&889 ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, -%-&88H ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, 5UMZRW ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, JUYQJ&6=7 ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, JUYQJ&7QUXZMJWN ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, KN\J&6=7 ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, MNU\J&6=7 ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, 8RNUMZRW ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, 9WMX[]UOJW > #5UYQJ$ ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, 9WMX[]UOJW >> #6N\J$ ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, 9WMX[]UOJW G]UOJ\N ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

6IZI DMWVXZ $ CIOM ( VN .

FX]WMRWP XW \X\JU[ JO\NZ []VVJ\RXW'

#L$ & RWMRLJ\N[ LJUL]UJ\NM ZN[]U\[

Page 9 of 54 pages



?IJVXIZVX\ 6IZI

DMWVXZ1 +,,).,

GJVYUN[ FNLNR^NM XW3

*)(,)(+)*,

@H; 3TMXQKIY $ 3XKILQI

GJZJQ <JZKNZ

/*1 ARLQRUURWMJ 5^N'

G]R\N +))

5ZLJMRJ% 75 2*))0

0.) FX`JU CJT[ 8ZR^N% G]R\N *))

AXWZX^RJ% 7JUROXZWRJ 2*)*/&,/+2

HNU3 #/+/$ ,1/&**))

;J_3 #/+/$ ,1/&**)*

* 1)) .// @56G #* 1)) .// .++0$

DZNYJZNM 5WJU`aNM E7 FNO ! AN\QXM 5WJU`\N FN[]U\ IWR\[ AF@ 8RU]\RXW

**(-(+)*, 9WMZRW ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, 9WMZRW 5UMNQ`MN ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, 9WMZRW ?N\XWN ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, <JVVJ&6=7 ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, PJVVJ&7QUXZMJWN ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, =NY\JLQUXZ ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, =NY\JLQUXZ 9YX_RMN ]P(@#9D5 /)1$ )')22 *B8*13+.**()/(+)*,

**(-(+)*, AN\QX_`LQUXZ ]P(@#9D5 /)1$ )'22 *B8*13+.**()/(+)*,

**(-(+)*, HX_JYQNWN ]P(@#9D5 /)1$ + *B8*13+.**()/(+)*,

**(-(+)*, 8NLJLQUXZXKRYQNW`U "#9D5 /)1$ **+**13+.**()/(+)*,

**(-(+)*, HN\ZJLQUXZXVN\J_`UNWN "#9D5 /)1$ *****13+.**()/(+)*,

7C3 -'/ $ BXOIUVKPSVXQUM C54Y

**(-(+)*, D76 *)*/ 5ZXLUXZ ]P(@#9D5 /)1$ )'22 *B8*03+1**().(+)*,

**(-(+)*, D76 *++* 5ZXLUXZ ]P(@#9D5 /)1$ )'22 *B8*03+1**().(+)*,

**(-(+)*, D76 *+,+ 5ZXLUXZ ]P(@#9D5 /)1$ )'22 *B8*03+1**().(+)*,

**(-(+)*, D76 *+-+ 5ZXLUXZ ]P(@#9D5 /)1$ )'22 *B8*03+1**().(+)*,

**(-(+)*, D76 *+-1 5ZXLUXZ ]P(@#9D5 /)1$ )'22 *B8*03+1**().(+)*,

**(-(+)*, D76 *+.- 5ZXLUXZ ]P(@#9D5 /)1$ )'22 *B8*03+1**().(+)*,

**(-(+)*, D76 *+/) 5ZXLUXZ ]P(@#9D5 /)1$ )'22 *B8*03+1**().(+)*,

**(-(+)*, 8NLJLQUXZXKRYQNW`U "#9D5 /)1$ **)+*03+1**().(+)*,

**(-(+)*, HN\ZJLQUXZXVN\J_`UNWN "#9D5 /)1$ *1-*03+1**().(+)*,

E@ 0))(5 $ 8MKIS 5VSQNVXT 4IKZMXQI

0,-012 ;NLJU 7XUROXZV 6JL\NZRJ ADB(*)) V@#GA 2++*7$ *'1 *02*-3+0*)(,)(+)*,

E@ 0))(4 $ FVZIS 5VSQNVXT 4IKZMXQI

0,-2,+ HX\JU 7XUROXZV 6JL\NZRJ ADB(*)) V@#GA 2++*6$ *'1 *-2)*-3+0*)(,)(+)*,

E+,''C7& *-,%( $ FVZIS WPVYWPVX[Y IY CB+$ 5ISK%

HX\JU YQX[YQXZ][ J[ DC-& 7JUL' VP(@#G-.))D9( ,/.'*$ )'),* *)'***-3*)**()/(+)*,

+,''C$7&*-,%( $ BXZPVWPVYWPIZM IY CB+ !53?"

CZ\QXYQX[YQJ\N J[ DC- VP(@#-.))D&9(,/.'*$ )'),* *B8*23***)(,)(+)*,

E@ +,''$5? 9 $ FVZIS 5PSVXQUM DMYQL[IS !;*2WIYZ ;F UVZ KVTWSQIUZ"

0,-+-0 HX\JU 7QUXZRWN FN[RM]JU #=,4YJ[\ =H

WX\ LXVYURJW\$

VP(@#GA -.))&7@ <$ )'* *B8*+3))*)(,*(+)*,

7C3 ,+. $ 9S\WPVYIZM

0,-/2- <U`YQX[J\N ]P(@#9D5 .-0$ / *B8+)3)1*)(,*(+)*,

7C3 *''%' $ AQZXIZM# AQZXQZM J\ 7C3 *''%'

0,-/1. BR\ZJ\N J[ BR\ZXPNW K` >7 VP(@#9D5 ,))')$ )'+ +0'/+*3*0*)(,)(+)*,

0,-/1. BR\ZJ\N J[ BC, #LJUL$ VP(@#9D5 ,))')$ )'11 +,,+*3*0*)(,)(+)*,

6IZI DMWVXZ $ CIOM ) VN .

FX]WMRWP XW \X\JU[ JO\NZ []VVJ\RXW'

#L$ & RWMRLJ\N[ LJUL]UJ\NM ZN[]U\[
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?IJVXIZVX\ 6IZI

DMWVXZ1 +,,).,

GJVYUN[ FNLNR^NM XW3

*)(,)(+)*,

@H; 3TMXQKIY $ 3XKILQI

GJZJQ <JZKNZ

/*1 ARLQRUURWMJ 5^N'

G]R\N +))

5ZLJMRJ% 75 2*))0

0.) FX`JU CJT[ 8ZR^N% G]R\N *))

AXWZX^RJ% 7JUROXZWRJ 2*)*/&,/+2

HNU3 #/+/$ ,1/&**))

;J_3 #/+/$ ,1/&**)*

* 1)) .// @56G #* 1)) .// .++0$

DZNYJZNM 5WJU`aNM E7 FNO ! AN\QXM 5WJU`\N FN[]U\ IWR\[ AF@ 8RU]\RXW

0,-/1. BR\ZR\N BR\ZXPNW K` >7 VP(@#9D5 ,))')$ )'* +B8+*3*0*)(,)(+)*,

E@+,''$C7&7C3 *-,%( $ FVZIS WPVYWPVX[Y IY C !F$C"

0,.*20 HX\JU YQX[YQXZ][ J[ D VP(@#GA-.))&D9(9D5

,/.'*$

)')+ *)'),0*,3,+**()/(+)*,

7C3 *,(%) $ FVZIS >RMSLIPS AQZXVOMU

0,..+- ?SNUMJQU BR\ZXPNW VP(@#9D5 ,.*'+$ )'+ *)',0**3.1**()/(+)*,

7C3 *,'%( $ 3TTVUQI AQZXVOMU

0,.**2 5VVXWRJ BR\ZXPNW VP(@#9D5 ,.)'*$ )'). *B8*.3,.**()-(+)*,

7C3 (/'%( $ F[XJQLQZ\

0,--+. H]ZKRMR\` BHI#9D5 *1)'*$ )'). **'.*03***)(,)(+)*,

+,''C$7&*-,%( $ BXZPVWPVYWPIZM IY C !BCB+"

0,---0 CZ\QXYQX[YQJ\N J[ D VP(@#-.))D&9(,/.'*$ )')* *B8*13)+*)(,)(+)*,

F=CBGF('*'(* !)'(*('*'',.(" EITWSML VU ('&*'&)'(* ((''

7C3 /(+(3 $ BXOIUVWPVYWPVXV[Y CMYZQKQLMY !E[J"

**(-(+)*, 5aRWYQX[ VN\Q`U ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, 6XU[\JZ ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, 7QUXZY`ZROX[ ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, 7X]VJYQX[ ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, 8NVN\XW ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, 8RJaRWXW ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, 8RLQUXZ^X[ ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, 8R[]UOX\XW ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, 9\QXYZXY ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, ;NW[]UOX\QRXW ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, ;NW\QRXW ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, AN\Q`U DJZJ\QRXW ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, AN^RWYQX[ ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, BJUNM ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, DQXZJ\N ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, FXWWNU ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, G\RZXYQX[ ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, HXT]\QRXW ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, HZRLQUXZXWJ\N ]P(@#9D5 1*-*5$ * *B8*/3)-**().(+)*,

**(-(+)*, HZRK]\`UYQX[YQJ\N "#9D5 1*-*5$ *2)*/3)-**().(+)*,

**(-(+)*, HZRYQNW`U DQX[YQJ\N "#9D5 1*-*5$ *2-*/3)-**().(+)*,

7C3 -'/ $ BXOIUVKPSVXQUM CMYZQKQLMY

6IZI DMWVXZ $ CIOM * VN .

FX]WMRWP XW \X\JU[ JO\NZ []VVJ\RXW'

#L$ & RWMRLJ\N[ LJUL]UJ\NM ZN[]U\[
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?IJVXIZVX\ 6IZI

DMWVXZ1 +,,).,

GJVYUN[ FNLNR^NM XW3

*)(,)(+)*,

@H; 3TMXQKIY $ 3XKILQI

GJZJQ <JZKNZ

/*1 ARLQRUURWMJ 5^N'

G]R\N +))

5ZLJMRJ% 75 2*))0

0.) FX`JU CJT[ 8ZR^N% G]R\N *))

AXWZX^RJ% 7JUROXZWRJ 2*)*/&,/+2

HNU3 #/+/$ ,1/&**))

;J_3 #/+/$ ,1/&**)*

* 1)) .// @56G #* 1)) .// .++0$

DZNYJZNM 5WJU`aNM E7 FNO ! AN\QXM 5WJU`\N FN[]U\ IWR\[ AF@ 8RU]\RXW

**(-(+)*, -%-&888 ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, -%-&889 ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, -%-&88H ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, 5UMZRW ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, JUYQJ&6=7 ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, JUYQJ&7QUXZMJWN ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, KN\J&6=7 ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, MNU\J&6=7 ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, 8RNUMZRW ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, 9WMX[]UOJW > #5UYQJ$ ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, 9WMX[]UOJW >> #6N\J$ ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, 9WMX[]UOJW G]UOJ\N ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, 9WMZRW ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, 9WMZRW 5UMNQ`MN ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, 9WMZRW ?N\XWN ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, <JVVJ&6=7 ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, PJVVJ&7QUXZMJWN ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, =NY\JLQUXZ ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, =NY\JLQUXZ 9YX_RMN ]P(@#9D5 /)1$ )')2. *B8*13-.**()/(+)*,

**(-(+)*, AN\QX_`LQUXZ ]P(@#9D5 /)1$ )'2. *B8*13-.**()/(+)*,

**(-(+)*, HX_JYQNWN ]P(@#9D5 /)1$ *'2 *B8*13-.**()/(+)*,

**(-(+)*, 8NLJLQUXZXKRYQNW`U "#9D5 /)1$ ***2*13-.**()/(+)*,

**(-(+)*, HN\ZJLQUXZXVN\J_`UNWN "#9D5 /)1$ ***,*13-.**()/(+)*,

7C3 -'/ $ BXOIUVKPSVXQUM C54Y

**(-(+)*, D76 *)*/ 5ZXLUXZ ]P(@#9D5 /)1$ )'2. *B8*03.+**().(+)*,

**(-(+)*, D76 *++* 5ZXLUXZ ]P(@#9D5 /)1$ )'2. *B8*03.+**().(+)*,

**(-(+)*, D76 *+,+ 5ZXLUXZ ]P(@#9D5 /)1$ )'2. *B8*03.+**().(+)*,

**(-(+)*, D76 *+-+ 5ZXLUXZ ]P(@#9D5 /)1$ )'2. *B8*03.+**().(+)*,

**(-(+)*, D76 *+-1 5ZXLUXZ ]P(@#9D5 /)1$ )'2. *B8*03.+**().(+)*,

**(-(+)*, D76 *+.- 5ZXLUXZ ]P(@#9D5 /)1$ )'2. *B8*03.+**().(+)*,

**(-(+)*, D76 *+/) 5ZXLUXZ ]P(@#9D5 /)1$ )'2. *B8*03.+**().(+)*,

**(-(+)*, 8NLJLQUXZXKRYQNW`U "#9D5 /)1$ **))*03.+**().(+)*,

**(-(+)*, HN\ZJLQUXZXVN\J_`UNWN "#9D5 /)1$ *2)*03.+**().(+)*,

E@ 0))(5 $ 8MKIS 5VSQNVXT 4IKZMXQI

0,-012 ;NLJU 7XUROXZV 6JL\NZRJ ADB(*)) V@#GA 2++*7$ *'1 *++*-3+0*)(,)(+)*,

E@ 0))(4 $ FVZIS 5VSQNVXT 4IKZMXQI

6IZI DMWVXZ $ CIOM + VN .

FX]WMRWP XW \X\JU[ JO\NZ []VVJ\RXW'

#L$ & RWMRLJ\N[ LJUL]UJ\NM ZN[]U\[
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?IJVXIZVX\ 6IZI

DMWVXZ1 +,,).,

GJVYUN[ FNLNR^NM XW3

*)(,)(+)*,

@H; 3TMXQKIY $ 3XKILQI

GJZJQ <JZKNZ

/*1 ARLQRUURWMJ 5^N'

G]R\N +))

5ZLJMRJ% 75 2*))0

0.) FX`JU CJT[ 8ZR^N% G]R\N *))

AXWZX^RJ% 7JUROXZWRJ 2*)*/&,/+2

HNU3 #/+/$ ,1/&**))

;J_3 #/+/$ ,1/&**)*

* 1)) .// @56G #* 1)) .// .++0$

DZNYJZNM 5WJU`aNM E7 FNO ! AN\QXM 5WJU`\N FN[]U\ IWR\[ AF@ 8RU]\RXW

0,-2,+ HX\JU 7XUROXZV 6JL\NZRJ ADB(*)) V@#GA 2++*6$ *'1 *02)*-3+0*)(,)(+)*,

E+,''C7& *-,%( $ FVZIS WPVYWPVX[Y IY CB+$ 5ISK%

HX\JU YQX[YQXZ][ J[ DC-& 7JUL' VP(@#G-.))D9( ,/.'*$ )'),* *B8*-3*)**()/(+)*,

+,''C$7&*-,%( $ BXZPVWPVYWPIZM IY CB+ !53?"

CZ\QXYQX[YQJ\N J[ DC- VP(@#-.))D&9(,/.'*$ )'),* *B8*23***)(,)(+)*,

E@ +,''$5? 9 $ FVZIS 5PSVXQUM DMYQL[IS !;*2WIYZ ;F UVZ KVTWSQIUZ"

0,-+-0 HX\JU 7QUXZRWN FN[RM]JU #=,4YJ[\ =H

WX\ LXVYURJW\$

VP(@#GA -.))&7@ <$ )'* *B8*+3))*)(,*(+)*,

7C3 ,+. $ 9S\WPVYIZM

0,-/2- <U`YQX[J\N ]P(@#9D5 .-0$ / *B8+)3*1*)(,*(+)*,

7C3 *''%' $ AQZXIZM# AQZXQZM J\ 7C3 *''%'

0,-/1. BR\ZJ\N J[ BR\ZXPNW K` >7 VP(@#9D5 ,))')$ )'+ +.'.+*3,)*)(,)(+)*,

0,-/1. BR\ZJ\N J[ BC, #LJUL$ VP(@#9D5 ,))')$ )'11 ++-+*3,)*)(,)(+)*,

0,-/1. BR\ZR\N BR\ZXPNW K` >7 VP(@#9D5 ,))')$ )'* +B8+*3,)*)(,)(+)*,

E@+,''$C7&7C3 *-,%( $ FVZIS WPVYWPVX[Y IY C !F$C"

0,.*20 HX\JU YQX[YQXZ][ J[ D VP(@#GA-.))&D9(9D5

,/.'*$

)')+ *B8*,3,-**()/(+)*,

7C3 *,(%) $ FVZIS >RMSLIPS AQZXVOMU

0,..+- ?SNUMJQU BR\ZXPNW VP(@#9D5 ,.*'+$ )'+ *)',1**3.2**()/(+)*,

7C3 *,'%( $ 3TTVUQI AQZXVOMU

0,.**2 5VVXWRJ BR\ZXPNW VP(@#9D5 ,.)'*$ )'). *B8*.3,/**()-(+)*,

7C3 (/'%( $ F[XJQLQZ\

0,--+. H]ZKRMR\` BHI#9D5 *1)'*$ )'). *+'+*03*)*)(,)(+)*,

+,''C$7&*-,%( $ BXZPVWPVYWPIZM IY C !BCB+"

0,---0 CZ\QXYQX[YQJ\N J[ D VP(@#-.))D&9(,/.'*$ )')* *B8*13))*)(,)(+)*,

;55('*'(* !)'(*('*'',.)" EITWSML VU ('&*'&)'(* ((+,

7C3 /(+(3 $ BXOIUVWPVYWPVXV[Y CMYZQKQLMY !E[J"

**(-(+)*, 5aRWYQX[ VN\Q`U ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, 6XU[\JZ ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, 7QUXZY`ZROX[ ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, 7X]VJYQX[ ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, 8NVN\XW ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, 8RJaRWXW ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, 8RLQUXZ^X[ ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, 8R[]UOX\XW ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, 9\QXYZXY ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, ;NW[]UOX\QRXW ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

6IZI DMWVXZ $ CIOM , VN .

FX]WMRWP XW \X\JU[ JO\NZ []VVJ\RXW'

#L$ & RWMRLJ\N[ LJUL]UJ\NM ZN[]U\[
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?IJVXIZVX\ 6IZI

DMWVXZ1 +,,).,

GJVYUN[ FNLNR^NM XW3

*)(,)(+)*,

@H; 3TMXQKIY $ 3XKILQI

GJZJQ <JZKNZ

/*1 ARLQRUURWMJ 5^N'

G]R\N +))

5ZLJMRJ% 75 2*))0

0.) FX`JU CJT[ 8ZR^N% G]R\N *))

AXWZX^RJ% 7JUROXZWRJ 2*)*/&,/+2

HNU3 #/+/$ ,1/&**))

;J_3 #/+/$ ,1/&**)*

* 1)) .// @56G #* 1)) .// .++0$

DZNYJZNM 5WJU`aNM E7 FNO ! AN\QXM 5WJU`\N FN[]U\ IWR\[ AF@ 8RU]\RXW

**(-(+)*, ;NW\QRXW ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, AN\Q`U DJZJ\QRXW ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, AN^RWYQX[ ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, BJUNM ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, DQXZJ\N ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, FXWWNU ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, G\RZXYQX[ ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, HXT]\QRXW ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, HZRLQUXZXWJ\N ]P(@#9D5 1*-*5$ )'22 *B8*/3,1**().(+)*,

**(-(+)*, HZRK]\`UYQX[YQJ\N "#9D5 1*-*5$ *1/*/3,1**().(+)*,

**(-(+)*, HZRYQNW`U DQX[YQJ\N "#9D5 1*-*5$ *2)*/3,1**().(+)*,

7C3 -'/ $ BXOIUVKPSVXQUM CMYZQKQLMY

**(-(+)*, -%-&888 ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, -%-&889 ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, -%-&88H ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, 5UMZRW ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, JUYQJ&6=7 ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, JUYQJ&7QUXZMJWN ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, KN\J&6=7 ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, MNU\J&6=7 ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, 8RNUMZRW ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, 9WMX[]UOJW > #5UYQJ$ ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, 9WMX[]UOJW >> #6N\J$ ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, 9WMX[]UOJW G]UOJ\N ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, 9WMZRW ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, 9WMZRW 5UMNQ`MN ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, 9WMZRW ?N\XWN ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, <JVVJ&6=7 ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, PJVVJ&7QUXZMJWN ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, =NY\JLQUXZ ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, =NY\JLQUXZ 9YX_RMN ]P(@#9D5 /)1$ )')2, *B8*23).**()/(+)*,

**(-(+)*, AN\QX_`LQUXZ ]P(@#9D5 /)1$ )'2, *B8*23).**()/(+)*,

**(-(+)*, HX_JYQNWN ]P(@#9D5 /)1$ *'2 *B8*23).**()/(+)*,

**(-(+)*, 8NLJLQUXZXKRYQNW`U "#9D5 /)1$ ***.*23).**()/(+)*,

**(-(+)*, HN\ZJLQUXZXVN\J_`UNWN "#9D5 /)1$ ***)*23).**()/(+)*,

7C3 -'/ $ BXOIUVKPSVXQUM C54Y

6IZI DMWVXZ $ CIOM - VN .

FX]WMRWP XW \X\JU[ JO\NZ []VVJ\RXW'

#L$ & RWMRLJ\N[ LJUL]UJ\NM ZN[]U\[
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?IJVXIZVX\ 6IZI

DMWVXZ1 +,,).,

GJVYUN[ FNLNR^NM XW3

*)(,)(+)*,

@H; 3TMXQKIY $ 3XKILQI

GJZJQ <JZKNZ

/*1 ARLQRUURWMJ 5^N'

G]R\N +))

5ZLJMRJ% 75 2*))0

0.) FX`JU CJT[ 8ZR^N% G]R\N *))

AXWZX^RJ% 7JUROXZWRJ 2*)*/&,/+2

HNU3 #/+/$ ,1/&**))

;J_3 #/+/$ ,1/&**)*

* 1)) .// @56G #* 1)) .// .++0$

DZNYJZNM 5WJU`aNM E7 FNO ! AN\QXM 5WJU`\N FN[]U\ IWR\[ AF@ 8RU]\RXW

**(-(+)*, D76 *)*/ 5ZXLUXZ ]P(@#9D5 /)1$ )'2, *B8*13*/**().(+)*,

**(-(+)*, D76 *++* 5ZXLUXZ ]P(@#9D5 /)1$ )'2, *B8*13*/**().(+)*,

**(-(+)*, D76 *+,+ 5ZXLUXZ ]P(@#9D5 /)1$ )'2, *B8*13*/**().(+)*,

**(-(+)*, D76 *+-+ 5ZXLUXZ ]P(@#9D5 /)1$ )'2, *B8*13*/**().(+)*,

**(-(+)*, D76 *+-1 5ZXLUXZ ]P(@#9D5 /)1$ )'2, *B8*13*/**().(+)*,

**(-(+)*, D76 *+.- 5ZXLUXZ ]P(@#9D5 /)1$ )'2, *B8*13*/**().(+)*,

**(-(+)*, D76 *+/) 5ZXLUXZ ]P(@#9D5 /)1$ )'2, *B8*13*/**().(+)*,

**(-(+)*, 8NLJLQUXZXKRYQNW`U "#9D5 /)1$ *21*13*/**().(+)*,

**(-(+)*, HN\ZJLQUXZXVN\J_`UNWN "#9D5 /)1$ *1-*13*/**().(+)*,

E@ 0))(5 $ 8MKIS 5VSQNVXT 4IKZMXQI

0,-012 ;NLJU 7XUROXZV 6JL\NZRJ ADB(*)) V@#GA 2++*7$ *'1 *02*-3+0*)(,)(+)*,

E@ 0))(4 $ FVZIS 5VSQNVXT 4IKZMXQI

0,-2,+ HX\JU 7XUROXZV 6JL\NZRJ ADB(*)) V@#GA 2++*6$ *'1 *0))*-3+0*)(,)(+)*,

E+,''C7& *-,%( $ FVZIS WPVYWPVX[Y IY CB+$ 5ISK%

HX\JU YQX[YQXZ][ J[ DC-& 7JUL' VP(@#G-.))D9( ,/.'*$ )'),* *B8*-3*)**()/(+)*,

+,''C$7&*-,%( $ BXZPVWPVYWPIZM IY CB+ !53?"

CZ\QXYQX[YQJ\N J[ DC- VP(@#-.))D&9(,/.'*$ )'),* *)')-/*23***)(,)(+)*,

E@ +,''$5? 9 $ FVZIS 5PSVXQUM DMYQL[IS !;*2WIYZ ;F UVZ KVTWSQIUZ"

0,-+-0 HX\JU 7QUXZRWN FN[RM]JU #=,4YJ[\ =H

WX\ LXVYURJW\$

VP(@#GA -.))&7@ <$ )'* *B8*+3))*)(,*(+)*,

7C3 ,+. $ 9S\WPVYIZM

0,-/2- <U`YQX[J\N ]P(@#9D5 .-0$ / *B8+)3+2*)(,*(+)*,

7C3 *''%' $ AQZXIZM# AQZXQZM J\ 7C3 *''%'

0,-/1. BR\ZJ\N J[ BR\ZXPNW K` >7 VP(@#9D5 ,))')$ )'+ +.')+*3-,*)(,)(+)*,

0,-/1. BR\ZJ\N J[ BC, #LJUL$ VP(@#9D5 ,))')$ )'11 ++++*3-,*)(,)(+)*,

0,-/1. BR\ZR\N BR\ZXPNW K` >7 VP(@#9D5 ,))')$ )'* +B8+*3-,*)(,)(+)*,

E@+,''$C7&7C3 *-,%( $ FVZIS WPVYWPVX[Y IY C !F$C"

0,.*20 HX\JU YQX[YQXZ][ J[ D VP(@#GA-.))&D9(9D5

,/.'*$

)')+ *B8*,3,.**()/(+)*,

7C3 *,(%) $ FVZIS >RMSLIPS AQZXVOMU

0,..+- ?SNUMJQU BR\ZXPNW VP(@#9D5 ,.*'+$ )'+ *B8*+3)***()/(+)*,

7C3 *,'%( $ 3TTVUQI AQZXVOMU

0,.**2 5VVXWRJ BR\ZXPNW VP(@#9D5 ,.)'*$ )'). *B8*.3,1**()-(+)*,

7C3 (/'%( $ F[XJQLQZ\

0,--+. H]ZKRMR\` BHI#9D5 *1)'*$ )'). *)',)*03)/*)(,)(+)*,

+,''C$7&*-,%( $ BXZPVWPVYWPIZM IY C !BCB+"

0,---0 CZ\QXYQX[YQJ\N J[ D VP(@#-.))D&9(,/.'*$ )')* *)')*.*13)**)(,)(+)*,

6IZI DMWVXZ $ CIOM . VN .

FX]WMRWP XW \X\JU[ JO\NZ []VVJ\RXW'

#L$ & RWMRLJ\N[ LJUL]UJ\NM ZN[]U\[
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>FGSUFWSUY

B6 DXQQFUY2 ,--*/-

<E6 0RMUOKIV $ 0UKILOI

,*% @T[IQ >IPV 3UOYM# AXOWM &%%

<TSUTYOI# 2IQONTUSOI .&%&+$(+'.

BMQ/ !+'+" (-+$&&%%

4IZ/ !+'+" (-+$&&%&

& -%% *++ ;01A !& -%% *++ *'',"

B6 CJK ! /+,*,/ % ESWFP 6MPSUNRJ CJVNIXFP "<+3TFVW <E RSW HSQTPNFR 4RFPYVNV 7FWJ2 )('+)'*()+

B8?7=&%(%&( 0SIQ[\ML J[/ 0)6'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ 0)6'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ 0)6'%&(&%(%%*,'

B6 CJK ! /+,,*- % EXUGNINWY 4RFPYVNV 7FWJ2 )('+('*()+

B8?7=&%(%&( 0SIQ[\ML J[/ 03D'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ 03D'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ 03D'%&(&%(%%*,'

B6 CJK ! /+,,,/ % @UWMSTMSVTMFWJ FV A "@A@,# 4RFPYVNV 7FWJ2 )('+('*()+

B8?7=&%(%&( 0SIQ[\ML J[/ 04&'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ 04&'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ 04&'%&(&%(%%*,'

B6 CJK ! /+,.0- % ?NWUFWJ$ ?NWUNWJ GY 8A4 +((&( 4RFPYVNV 7FWJ2 )('+('*()+

B8?7=&%(%&( 0SIQ[\ML J[/ 2G?'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ 2G?'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ 2G?'%&(&%(%%*,'

B6 CJK ! /+,.1, % ;PYTMSVFWJ 4RFPYVNV 7FWJ2 )('+)'*()+

B8?7=&%(%&( 0SIQ[\ML J[/ AHH'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ AHH'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ AHH'%&(&%(%%*,'

B6 CJK ! /+,/01 % 9JHFP 6SPNKSUQ 5FHWJUNF 4RFPYVNV 7FWJ2 )('+('*()+

B8?7=&%(%&( 0SIQ[\ML J[/ 5?<'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ 5?<'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ 5?<'%&(&%(%%*,'

B6 CJK ! /+,1+* % ESWFP 6SPNKSUQ 5FHWJUNF 4RFPYVNV 7FWJ2 )('+('*()+

B8?7=&%(%&( 0SIQ[\ML J[/ 462'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ 462'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ 462'%&(&%(%%*,'

B6 CJK ! /+-))1 % 4QQSRNF ?NWUSLJR 4RFPYVNV 7FWJ2 ))'(,'*()+

B8?7=&%(%&( 0SIQ[\ML J[/ <G6'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ <G6'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ <G6'%&(&%(%%*,'

B6 CJK ! /+-)1/ % ESWFP TMSVTMSUXV FV A "E%A# 4RFPYVNV 7FWJ2 ))'(.'*()+

B8?7=&%(%&( 0SIQ[\ML J[/ <G6'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ <G6'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ <G6'%&(&%(%%*,'

B6 CJK ! /+--*, % ESWFP =OJPIFMP ?NWUSLJR 4RFPYVNV 7FWJ2 ))'(.'*()+

B8?7=&%(%&( 0SIQ[\ML J[/ 9F A'%&(&%(%%*,%

B8?>CB&%(%&( 0SIQ[\ML J[/ 9F A'%&(&%(%%*,&

622&%(%&( 0SIQ[\ML J[/ 9F A'%&(&%(%%*,'

B6 DXQQFUY % AFLJ ) SK )
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<EFRTEVRTX A5

BISRTV2 ,--*/-

?H; 4WO[SMK\ % 4[MKNSK

C6 FbZO 4XKVb]O EZSUON >SWS]\ "!#DOMY_O[ON GXS]\ ISOVN "!#@K]S_O DB7>SWS] "!# DB7!

/-( DYbKV AKU\ 7[S_O$ E^S]O )((

?YX[Y_SK$ 6KVSPY[XSK 1)().%+.*1

FOV2 ".*.# +0.%))((

8Ka2 ".*.# +0.%))()

) 0(( -.. >45E ") 0(( -.. -**/#

A5 BIJ! /+,*,/ % DRVEO 5LORTMQI BIUMHWEO "9+3SEUV 9D QRV GRPSOMEQV# FX C=

,-((%5< 8

4QEOXUMU 6EVI2 )('+)'*()+

>6E) FY]KV 6RVY[SXO DO\SN^KV )&( )&(* WQ'> )(* "0-%))-#

>6E* FY]KV 6RVY[SXO DO\SN^KV )&(+ WQ'>

?5>= FY]KV 6RVY[SXO DO\SN^KV 3(&) WQ'>

?D>J6;= FY]KV 6RVY[SXO DO\SN^KV (&) (&)*( WQ'> )*( "-(%)-(#

A5 BIJ! /+,,*- % DWTFMHMVX FX 7@4 )0(&) 4QEOXUMU 6EVI2 )('+('*()+

7GB)J*()+)(*1(0)1 F^[LSNS]b (&(11( @FG "(%*(# )&((&)( *(

7GB*J*()+)(+((,)( F^[LSNS]b (&(/.( @FG "(%*(# )&+(&(/- *(

>6E) F^[LSNS]b *( )1&, @FG 1/ "1(%))(#

>6E* F^[LSNS]b *( )1&, @FG 1/ "1(%))(# (&(*(

?5>= F^[LSNS]b 3(&(- @FG

?D>J6;= F^[LSNS]b (&(- (&(.-( @FG )+( "-(%)-(#

A5 BIJ! /+,,,/ % ?TVLRSLRUSLEVI EU @ "?@?,# FX ,-((@%7'+.-&) 4QEOXUMU 6EVI2 )('+('*()+

>6E) A[]RYZRY\ZRK]O K\ B (&*- (&*.) WQ'> )(, "1(%))(#

>6E* A[]RYZRY\ZRK]O K\ B (&*- (&*-- WQ'> )(* "1(%))(# *&+*(

?5>= A[]RYZRY\ZRK]O K\ B 3(&() WQ'>

?D>J6;= A[]RYZRY\ZRK]O K\ B (&() (&((1(( WQ'> 1( "-(%)-(#

?EJ*()+)(+(((*, A[]RYZRY\ZRK]O K\ B (&- (&-** WQ'> )(* "1(%))(#(&(),

?E7J*()+)(+(((*, A[]RYZRY\ZRK]O K\ B (&- (&-), WQ'> )(( "1(%))(# )&-(&(), *(

A5 BIJ! /+,.0- % >MVTEVI$ >MVTMVI FX 7@4 +((&( FX 7@4 +((&( 4QEOXUMU 6EVI2 )('+('*()+

>6E) @S][K]O K\ @S][YQOX Lb <6 *&- *&,- WQ'> 10 "1(%))(#

>6E* @S][K]O K\ @S][YQOX Lb <6 *&- *&-* WQ'> )() "1(%))(# *&0*(

?5>= @S][K]O K\ @S][YQOX Lb <6 3(&)( WQ'>

?D>J6;= @S][K]O K\ @S][YQOX Lb <6 (&(- (&(-*+ WQ'> )(- "-(%)-(#

?D>>H @S][K]O K\ @S][YQOX Lb <6 (&()+ (&()*. WQ'> )() "-(%)-(#

?EJ*()+)(+)((*+ @S][K]O K\ @S][YQOX Lb <6 )&+ )+&0 WQ'> )(( "0(%)*(#/&.

?EJ*()+)(+((-/+ @S][K]O K\ @S][YQOX Lb <6 )&+ ).&+ WQ'> 10 "0(%)*(#)(

?E7J*()+)(+)((*+ @S][K]O K\ @S][YQOX Lb <6 )&+ )+&1 WQ'> )(( "0(%)*(# (&(/&. *(

?E7J*()+)(+((-/+ @S][K]O K\ @S][YQOX Lb <6 )&+ ).&+ WQ'> 10 "0(%)*(# (&()( *(

>6E) @S][S]O @S][YQOX Lb <6 )&( (&1-+ WQ'> 1- "1(%))(#

>6E* @S][S]O @S][YQOX Lb <6 )&( (&1-, WQ'> 1- "1(%))(# (&))*(

?5>= @S][S]O @S][YQOX Lb <6 3(&)( WQ'>

?D>J6;= @S][S]O @S][YQOX Lb <6 (&(- (&(-(* WQ'> )(( "-(%)-(#

?D>>H @S][S]O @S][YQOX Lb <6 (&()+ (&()). WQ'> 1+ "-(%)-(#

?EJ*()+)(+)((*+ @S][S]O @S][YQOX Lb <6 (&- *&*. WQ'> 1) "0(%)*(#@7

?EJ*()+)(+((-/+ @S][S]O @S][YQOX Lb <6 (&- *&*( WQ'> 00 "0(%)*(#@7

A5 BISRTV % @EKI ) RJ *

EZSUO [OMY_O[b S\ KV[OKNb MY[[OM]ON PY[ XK]S_O [O\^V]\&

EZSUO\ `RSMR OaMOON >SWS]\ KXN ?O]RYN 5VKXU\ `S]R ZY\S]S_O [O\^V]\ K[O RSQRVSQR]ON Lb GXNO[VSXSXQ&

6[S]O[SK PY[ ?E KXN 7^Z K[O KN_S\Y[b YXVb$ LK]MR MYX][YV S\ LK\ON YX >6E& 6[S]O[SK PY[ N^ZVSMK]O\ K[O KN_S\Y[b YXVb$ ^XVO\\ Y]RO[`S\O \ZOMSPSON SX ]RO WO]RYN&

DB7 XY] MKVM^VK]ON PY[ >6E* `ROX NSPPO[OX] K MYXMOX][K]SYX ]RKX >6E) S\ ^\ON&

DB7 XY] MKVM^VK]ON PY[ 7^ZVSMK]O\ `ROX ]RO [O\^V] S\ XY] PS_O ]SWO\ ]RO ?D> "?SXSW^W DOZY[]SXQ >O_OV#&

"E# % <XNSMK]O\ \^[[YQK]O MYWZY^XN&

"<# % <XNSMK]O\ SX]O[XKV \]KXNK[N MYWZY^XN&
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<EFRTEVRTX A5

BISRTV2 ,--*/-

?H; 4WO[SMK\ % 4[MKNSK

C6 FbZO 4XKVb]O EZSUON >SWS]\ "!#DOMY_O[ON GXS]\ ISOVN "!#@K]S_O DB7>SWS] "!# DB7!

/-( DYbKV AKU\ 7[S_O$ E^S]O )((

?YX[Y_SK$ 6KVSPY[XSK 1)().%+.*1

FOV2 ".*.# +0.%))((

8Ka2 ".*.# +0.%))()

) 0(( -.. >45E ") 0(( -.. -**/#

?E7J*()+)(+((-/+ @S][S]O @S][YQOX Lb <6 (&- *&)0 WQ'> 0/ "0(%)*(# )&,@7 *(

?E7J*()+)(+)((*+ @S][S]O @S][YQOX Lb <6 (&- *&** WQ'> 01 "0(%)*(# )&0@7 *(

A5 BIJ! /+,.1, % 8OXSLRUEVI FX 7@4 -,/ 4QEOXUMU 6EVI2 )('+)'*()+

666; 9VbZRY\K]O *- *,&* ^Q'> 1/ "0(%)*(#

666? 9VbZRY\K]O )( )(&/ ^Q'> )(/ "0(%)*(#

>6E) 9VbZRY\K]O )( ))&* ^Q'> ))+ "/(%)+(#

?5>= 9VbZRY\K]O 3. ^Q'>

?D>J6;= 9VbZRY\K]O .&( /&(+ ^Q'> ))/ "-(%)-(#

?EJ*()+)(+((,-+ 9VbZRY\K]O )( )(&0 ^Q'> )(0 "/(%)+(#@7

?E*J*()+)(+((-++ 9VbZRY\K]O )( )(&1 ^Q'> )(1 "/(%)+(#@7

?E7J*()+)(+((,-+ 9VbZRY\K]O )( ))&* ^Q'> ))* "/(%)+(# +&.@7 *(

A5 BIJ! /+-))1 % 4PPRQME >MVTRKIQ FX 7@4 +-(&) 4QEOXUMU 6EVI2 ))'(,'*()+

>6E) 4WWYXSK @S][YQOX )&( )&(. WQ'> )(. "1(%))(#

>6E* 4WWYXSK @S][YQOX )&( )&(. WQ'> )(. "1(%))(# (&(*(

?5>= 4WWYXSK @S][YQOX 3(&(- WQ'>
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Trails Maintenance and Monitoring Memos
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ECORP Consulting, Inc.
1801 Park Court Place, Building B Suite 103, Santa Ana, California 92701

Phone: (714) 648-
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March 4, 2014
(2010-116.010/010/10)

Grace Yu
Water Resources Division
County of Los Angeles, Department of Public Works
900 S. Fremont Ave.
Alhambra, CA 91803-1331

SUBJECT: Memorandum for Poison Oak Removal Trail Maintenance (May
2013) in the Riparian Area ofof the Big Tujunga Wash Mitigation Area, Los
Angeles County, California

Dear Ms. YuYu:

This memorandum serves as a documentation of the poison oak (
) removal trail maintenance activities at the Big Tujunga Wash Mitigation

Area (Mitigation Area) on May 15, 2013.

The removal of overgrown branches of poison oak was conducted by the landscape
contractor, Natures Image, Inc., on May 15, 2013. Prior to any work, all members of
the crew received an onsite orientation and briefingng on the Mitigation Area’s regulations
and concerns related to the area’s sensitive species and habitat by the qualified
biological monitor. ECORP Consulting, Inc. (ECORP) biologist Carley Lancaster monitored
the poison oak removal activities that occurred on May 15, 2013.

The poison oak removal effort was focused on trails in the riparian area between the
northwestern end of Cottonwood Avenue and the southwestern end of the Mitigation
Area near the Wheatland Avenue south entrance. Prior to the start of the removal effort,
Ms. Lancaster conducted a pre-removal effort nesting bird survey in the area where
removal was going to take place. Breeding birds and/or active nests were neither
detected nor observed.

The crew used machetes and weed whackers to trim and remove overgrown strands of
poison oak (Figure 1). Other vegetation and trees obstructing trail use were trimmed
and/or removed using machetes and weed whackers (Figure 2). During the removal
process the following protocols were conducted to minimize disturbance to sensitive
habitat and species.

$ Nesting bird surveys were conducted prior to the start of removal activities and
again by the biological monitors in specific areas that the crews planned to work.

$ In the limited cases when the crew members and ECORP biologist entered
Haines Canyon Creek, crossings were made only at established creek crossings
to minimize disturbance to sensitive habitat and species.
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SIGNED: ____________________________ DATE: March 4, 2014

Carley Lancaster
Assistant Biologist
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Figure 1. Trimming Overgrown Poison Oak.

Figure 2. Removal of Fallen Willow Tree Obstructing Trail.



ECORP Consulting, Inc.
1801 Park Court Place, Building B Suite 103, Santa Ana, California 92701
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March 12, 201414
(2010-116.010/06/6A)

Grace Yu
Water Resources Division
County of Los Angeles, Department of Public Works
900 S. Fremont Ave.
Alhambra, CA 91803-1331

SUBJECT: Second Phase Memorandum for the Trails Maintenance and
Monitoring Site Visit (June 2013) atat the Big Tujunga Wash Mitigation Area,
Los Angeles County, California

Dear Ms. YuYu:

This memorandum serves as documentation for the trails maintenance and monitoring
site visit conducted at the Big Tujunga Wash Mitigation Area (Mitigation Area) in June
2013.

All trails within the Mitigation Area were surveyed on June 6, 2013 by ECORP Consulting,
Inc. (ECORP) biologists Phillip Wasz and Amy Trost to identify any problem areas along
the trail system at the Mitigation Area. The biologists surveyed for areas of erosion,
fallen trees, poison oak overgrowth, and potential safety hazards present on and
adjacent to the trails. The biologists also identified unauthorized trails that needed to be
closed and noted any rock dams observed in Haines Canyon Creek. The current
condition of the trails and trail system was documented and representative site
photographs were taken.

The popular picnic area (noted in previous memos) located near the South Wheatland
entrance (UTM 11S 375785E, 3792479N) showed evidence of recent use including a
rock dam (Figure 1) and a small fire pit (Figure 2). A rope swing has also been placed
above the small pool that was formed by the rock dam (Figure 3). A reference photo
that was taken during the Bilingual Public Outreach Site visit over Labor Day Weekend
last year (Sep 3, 2012) has been included in this memo to show the location of the rope
swing in reference to the picnic area (Figure 4).

A new picnic area was discovered just east of the South Wheatland entrance (UTM 11 S
375271E, 3792554N). Rocks within Haines Canyon Creek had been removed and placed
along the bank and a rock dam was constructed to form a pool (Figures 5). ECORP
biologists removed the rock dam and placed the rocks from the bank back into Haines
Canyon Creek (Figure 6 and 7). The trails leading to this new picnic area will need to be
closed (UTM 11 S 375271E, 3792525N; Figures 8 and 9).).
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The large homeless encampment that was discovered near the southwestern border of
the Mitigation Area was still intact. The encampment was reported to Los Angeles
County Department of Public Works (LACDPW) on April 22, 2013. There appeared to be
new trash in the encampment but no inhabitants were present at the time of the survey.

The area near the South Wheatland entrance that was cleared of poison oak
( ) on May 15, 2013 was checked. The poison oak appeared

to be well maintained and is no longer encroaching on the trails (Figure 10).

A tree along the trail to the West Tujunga Pond has fallen and is suspended several feet
over a trail (UTM 11 S 376384E, 3792653N). The tree was low enough that equestrians
cannot comfortably ride under the tree and a new trail has been formed a few feet away
(Figure 11). This fallen tree was cut during the next exotic plant removal effort that took
place between June 24 and 26, 2013. The wood from the cut tree was placed across the
new trail, which now blocks it from further use.

Several new unauthorized trails have been created, including one near the East Tujunga
Pond (UTM 11 S 376700E, 3792691N; Figures 12 and 13). ECORP biologists closed
these new trails with fallen branches and other natural debris adjacent to the trails
(Figure 14) to block access and prevent future use.

A map of the locations of the issues identified in this memo is included as Figure 15.

SIGNED: ____ DATE: March 12, 2014

Phillip Wasz
Associate Biologist
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Figure 1. Rock dam at popular picnic area located near the South Wheatland
entrance.

Figure 2. Fire pit observed at popular picnic area.
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Figure 3. Rope observed swing at the popular picnic area.

Figure 4. Popular picnic area photo taken September 3, 2012 for reference
purposes; location of the rope swing isis marked by arrow.
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Figure 5. Rocks along the creek bank at the newly identified picnic site along
Haines Canyon Creek.

Figure 6. Haines Canyon Creek after rock dam removal.
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Figure 7. Haines Canyon Creek after the rocks along the bank were removed.

Figure 8. Trail to new picnic site located near the South Wheatland entrance.



7

Figure 9. Additional trail to new picnic site located near the South Wheatland
entrance.

Figure 10. Trail that was cleared of poison oak in May 2013.
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Figure 11. Tree fallen over the original trail and the unauthorized trail around
it near the Tujunga Ponds.

Figure 12. Unauthorized trail near East Tujunga Pond.

Unauthorized
Trail

Original
Trail
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Figure 13. Unauthorized trail along Haines Canyon Creek and north of
Cottonwood Gate before being blocked off by biologists.

Figure 14. Unauthorized trail along Haines Canyon Creek and north of
Cottonwood Gate after being blocked off by biologists.
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APPENDIX L

Community Advisory Committee Meeting Agendas and Minutes



PUBLIC NOTICE

BIG TUJUNGA WASH MITIGATION AREA
COMMUNITY ADVISORY COMMITTEE MEETING

(TWO-SIDED DOCUMENT)

Notice is hereby given that the semi-annual meeting of the Big Tujunga Wash MitigationBig Tujunga Wash Mitigation
Area Community Advisory Committee (CAC) will be held on:

Thursday, April 25, 2013
6:30 p.m. to 8:30 p.m.

Hansen Yard
10179 Glenoaks Boulevard

Sun Valley, CA 91352

The purpose of the Big Tujunga Wash Mitigation Area CAC meeting is to update
members on the status of site monitoring efforts in the mitigation area and to discuss
upcoming activities. We invite all interested parties to attend (see attached agenda). The
minutes from the previous meeting are located on the mitigation area website (link is
included below). We look forward to seeing you there.

In an effort to reduce our paper use, this and future notices are being distributed
electronically. For more information about the mitigation area, please visit
http://dpw.lacounty.gov/wrd/facilities. If you have changes to your e-mail address or
would like to be removed from the CAC distribution list, please contact Ms. Grace Yu at
gyu@dpw.lacounty.gov.



(TWO-SIDED DOCUMENT)

BIG TUJUNGA WASH MITIGATION AREA
COMMUNITY ADVISORY COMMITTEE MEETING

AGENDA

Thursday, April 25, 2013
6:30 p.m. to 8:30 p.m.

Hansen Yard
10179 Glenoaks Boulevard

Sun Valley, CA 91352

Panel: County of Los Angeles Department of Public Works
ECORP Consulting, Inc.

I.I. Welcome/Introduction

II. Review of Meeting Agenda

III. Site Maintenance Issues
Discussion of Action Items from Previous Meeting

IV. Current Status of Programs
1.1. Exotic Plant Eradication Program
2.2. Exotic Wildlife Removal/Monitoring
3.3. Focused Surveys for Listed Wildlife Species
4.4. Water Quality Analysis
5.5. Trails Restoration/Maintenance
6.6. Public Outreach Program

V.V. Schedule Next CAC Meeting

VIVI. Comments, Questions, and Answers

P:P:\wrd\FACILITIES\PROJECTS\EPCU\CURRENT PROJ.\Big Tujunga Wash Mitigation Area\CAC\Agenda\Big T CAC Agenda April 2013 revised.docx
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4^QM&
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AU`USM`U[Z 4^QM&

0& 6LWTQZ\YTL 7P[L\^XPY^ ZQ G\LY][Z\^L^TZY
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HTQ AU`USM`U[Z 4^QM cQN_U`Q TM_ NQQZ ^QOQZ`Xe a\PM`QP MZP Y[_` [R `TQ AU`USM`U[Z
4^QM P[OaYQZ`_ M^Q MbMUXMNXQ [ZXUZQ& 4 XM^SQ^ a\PM`Q MZP ^QPQ_USZ [R `TQ _U`Q cUXX
NQ P[ZQ [ZOQ MXX P[OaYQZ`_ TMbQ NQQZ YMPQ MbMUXMNXQ&
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HTQ `^M\\UZS R[^ *()+ NQSMZ [Z 4\^UX ) MZP cUXX O[Z`UZaQ `[ >aZQ +(& 9[a^ `^M\_
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2^]QX[R]b ">B42# JKX^] YJ][XUURWP ]QN >R]RPJ]RXW 2[NJ& <_NPR Kb dVYY
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B\b[aNV[ OVXR_` UNcR _RPR[aYf N[Q P\[`V`aR[aYf ORR[ \O`R_cRQ R[aR_V[T aUR `VaR Na
aUR C\_aU JURNaYN[Q R[a_N[PR& HUR 757 dN` NQcV`RQ a\ P\[aNPa <_NPR Kb \_ 97DFE
VS aURf `RR Z\b[aNV[ OVXR_` V[ aUR BVaVTNaV\[ 5_RN&

1& >XcJVKRZ^N DRUJYRJ RW ]QN AXWM\
>[ 8RPRZOR_ *()*$ \[R NQbYa B\gNZOV^bR aVYN]VN dN` PN]ab_RQ V[ N TVYY [Ra V[ aUR
9N`a E\[Q Qb_V[T N[ Re\aVP N^bNaVP `]RPVR` _RZ\cNY RSS\_a& HUV` dN` aUR SV_`a aVZR
aUV` `]RPVR` UNQ ORR[ S\b[Q Na aUR `VaR& >[ BNf *()+$ S\b_ NQbYa B\gNZOV^bR aVYN]VN
dR_R NTNV[ PN]ab_RQ V[ N TVYY [Ra V[ aUR 9N`a E\[Q Qb_V[T N _RZ\cNY RSS\_a& >[ RN_Yf
GR]aRZOR_ *()+ \[R WbcR[VYR B\gNZOV^bR aVYN]VN dN` PN]ab_RQ V[ aUR JR`a E\[Q&
HUR_R N_R YVXRYf Z\_R WbcR[VYR aVYN]VN V[ aUR ]\[Q`3 U\dRcR_$ cV`VOVYVaf Qb_V[T aUR
GR]aRZOR_ *()+ _RZ\cNY RSS\_a dN` ]\\_ `\ aUR_R dR_R [\ NQQVaV\[NY `VTUaV[T`& HUR
]_R`R[PR \S aUR WbcR[VYR SV`U V` N ]\``VOYR V[QVPNaV\[ aUNa B\gNZOV^bR aVYN]VN N_R
O_RRQV[T N[Q `bPPR``SbYYf Z\cV[T aU_\bTU aUR dNaR_dNf` Na aUR BVaVTNaV\[ 5_RN& >a
V` YVXRYf aUV` `]RPVR` dVYY `]_RNQ a\ aUR P_RRX& HVYN]VN N_R QV_RPa ]_RQNa\_` \S [NaVcR
SV`U$ N_R cR_f `bPPR``SbY _R]_\QbPaVcRYf$ N[Q PN[ NQN]a a\ ZN[f QVSSR_R[a UNOVaNa
af]R` "S_R`U N[Q `NYa dNaR_#& HURf \baP\Z]RaR [NaVcR SV`U ]\]bYNaV\[` S\_ S\\Q N[Q
[R`aV[T \_ `URYaR_ `]NPR`& 97DFE dVYY P\[aV[bR a\ Z\[Va\_ aUR aVYN]VN `VabNaV\[ V[ aUR
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^bTXXP]^ T^ _SP `YL`_SZ]TePO ^bTXXTYR L]PL ^T_`L_PO L[[]ZcTXL_PWd )$((( QPP_ bP^_ ZQ _SP
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- LYO .#& 5TWTYR`LW ^TRYLRP bL^ [Z^_PO Md LY LYZYdXZ`^ NZXX`YT_d XPXMP] L^VTYR _SP ^T_P
`^P]^ _Z [TNV `[ LQ_P] _SPX^PWaP^ MPQZ]P WPLaTYR _SP ^T_P "9TR`]P /#&

6X\LZ[YPHU EZLY 8YV\WZ

8\`P^_]TLY^ bP]P L[[]ZLNSPO LYO TY_P]aTPbPO LWZYR _SP P^_LMWT^SPO _]LTW^$ TY _SP `[WLYO L]PL^
ZQ _SP @T_TRL_TZY 4]PL$ LYO YPL] _SP G`U`YRL CZYO^& 8\`P^_]TLY^ bP]P RTaPY _SP MTWTYR`LW
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