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SECTION 1.0 INTRODUCTION

This Biological Technical Assessment Report (Report) has been prepared to satisfy
requirements of Waste Discharge Requirements Order No. R4-2010-0021 (WDR) adopted by
the California Regional Water Quality Control Board (RWQCB), Los Angeles Region, on
February 4, 2010, for the Soft-bottom Flood Control Channels Project maintained by the
Los Angeles County Flood Control District (LACFCD). The WDR requires that a Feasibility
Study be conducted for all watersheds containing soft-bottom channel (SBC) reaches
maintained by the LACFCD. The WDR requires that the first Feasibility Study be done of the
Los Angeles River Watershed. The 25' SBC reaches within the Los Angeles River Watershed
are listed and described below in Table 1.

The purpose of the Feasibility Study is to provide an “on-going assessment of channel
conditions and hydraulic capacity” in order to “determine where a potential may exist for native
vegetation to remain within the soft-bottom portion of the channel or if additional hydraulic
capacity is needed” (WDR, Condition 45). As required by the WDR, a Work Plan was submitted
to the RWQCB that provided proposed study methods for the Feasibility Study, including an
“assessment of biological functions and values of these reaches” so that “comparisons of
habitat type, maturity and extent of native or invasive plants can be made between reaches”
(WDR, Condition 48). The LACFCD was required to “include an assessment of the biological
function and values for each reach” (WDR, Condition 50).

This Report assesses the biological function and values for each SBC reach, as required by the
WDR, Condition 50. The results of this assessment are incorporated into the final
recommendations identifying which SBC reaches can sustain additional vegetation and/or
replacement of non-native with native vegetation, without affecting the reaches’ hydraulic
capacity.

b ltwas originally believed that there were 26 soft-bottom channel reaches maintained by the LACFCD within the

Los Angeles River watershed. One of those reaches, Reach 17, has since been determined to be owned,
operated and maintained by the City of Glendale, as noted below. While Reach 17 is discussed in this Report it
is not part of any recommendations. This report is being provided to the City of Glendale.
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TABLE 1

BIOLOGICAL TECHNICAL ASSESSMENT REPORT
26 SOFT-BOTTOM CHANNEL REACHES

Reach Limits

Reach Reach Length Area
No. Reach Name Upstream Downstream (ft) (acres)
1 Bell Creek-MTD 963 M.C.I. 962 ft u/s of Highlander Road 766 ft u/s of Highlander Road 196 0.90
2 Dry Canyon (Calabasas) PD T1845 676 ft u/s of Park Ora 870 ft d/s of Park Ora 1,546 1.24
3 Santa Susana Creek M.C.I. 5,560 ft north of Devonshire Street 5,635 ft north of Devonshire Street 75 0.06
4 Browns Creek 1,895 ft u/s of Rinaldi Street 556 ft u/s of Rinaldi Street 1,243 3.00
5 Caballero Creek M.C.I. (West Fork) 890 ft u/s of Reseda Boulevard 238 ft u/s of Reseda Boulevard 652 1.30
6 Caballero Creek M.C.I. (East Fork) 588 ft u/s of Reseda Boulevard 428 ft u/s of Reseda Boulevard 160 0.35
7 Bull Creek M.C.O. 165 ft d/s of Victory Boulevard Confluence with Los Angeles River 2,602" 5.61
8 Project 470 Outlet Havenhurst Avenue Ventura (101) Freeway 529 0.30
9 Project 106 Outlet 400 ft d/s of Victory Boulevard 520 ft d/s of Victory Boulevard 120 0.12
10 Project No. 469 751 ft d/s of Victory Boulevard Confluence with Los Angeles River 4,194 7.12
12 Haines Canyon M.C.O. 791 ft d/s of Wentworth Street 1,228 d/s of Wentworth Street 437 0.40
13 Project No. 5215 Unit 1 1,030 ft d/s of Foothill Boulevard 1,535 ft d/s of Foothill Boulevard 537 0.55
14 May Channel((:l\élh():/bon.) into Pacoima 3,038 ft d/s of Hubbard Street Confluence wi\t/r\};arl]coima Canyon 690 063
15 Pacoima Wash 159 ft d/s of Parthenia Street 1,187 ft d/s Lanark Street 4,762 5.25
16 Verdugo Wash-Las Barras Canyon 157 ft u/s of Confluence with 27 ft u/s of Confluence with 130 0.07

(Channel Inlet) Las Barras Canyon Channel Las Barras Canyon Channel
174 Sheep Corral Channel 1,150 ft u/s of Forest Glen Drive 850 ft u/s of Forest Glen Drive 300 0.14
18 Engleheard Channel 800 ft ufs of Con\;‘\l/l;irt:ce with Verdugo Confluence with Verdugo Wash 800 1.10
19 Pickens Canyon dfs edge gfrclijehncc;rgma Drive Pickens Debris Basin 2,406 3.42
20 Webber Changﬁld(;;r)eam at private 861 ft u/s of Los Amigos Street 746 ft u/s of Los Amigos Street 115 0.13
21 Webber Channel 496 ft u/s of Los Amigos Street 471 ft u/s of Los Amigos Street 25 0.03

(main channel inlet d/s bridge)

2

Owned and maintained by City of Glendale.
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TABLE 1

BIOLOGICAL TECHNICAL ASSESSMENT REPORT

26 SOFT-BOTTOM CHANNEL REACHES

Reach Reach Limits Reach Length Area
No. Reach Name Upstream Downstream (ft) (acres)
22 Halls Canyon 1,370 ft u/s of Jessen Drive Halls Canyon Debris Basin 2,290 2.63
24 Compton Creek COE Station 199+31.00 Confluence with Los Angeles River 11,000 30.30
25 Los Angeles River Willow Street Pacific Coast Highway 4,800 56.20
96 PD 1591 85 ft u/s of culvert under Vicasa Drive 360 ft ds of Cg\rﬁg under Vicasa 320 0.92
99 Kagel Canyon Blue Sage Drive City of Los Angeles Boundary 4,858 1.67
100 Dry Canyon Calabasas 1,835 ft u/s of Avenue San Luis 1,775 ft u/s of Avenue San Luis 60 0.05

Source: LACFCD as provided in WDR Order No. R4-2010-0021.

Note: * The LACFCD Maintenance Plan for Bull Creek states that maintenance work will be limited to “the first 400 feet of natural channel downstream from the concrete channel
outlet,” so this study is limited to that area.
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SECTION 2.0 LITERATURE REVIEW

A literature review was conducted to review and update existing information gathered through
the SBC maintenance program about plant and wildlife species that (1) have been afforded
special status by State, federal, and local resource agencies and organizations and (2) have
potential to occur within the Los Angeles River Watershed.

Sources reviewed include: (1) special status species lists from the California Department of Fish
and Wildlife (CDFW)?; the U.S. Fish and Wildlife Service (USFWS), and the California Native
Plant Society (CNPS); (2) database searches of the CDFW’s California Natural Diversity
Database (CNDDB) (CDFW 2010a) and the CNPS’ Electronic Inventory of Rare and
Endangered Vascular _Plants of California (CNPS 2010); see Table 2 below for the
U.S. Geological Survey (USGS) quadrangles used during the searches); (3) the most recent
Federal Register listing package and critical habitat determination for each federally listed
Endangered or Threatened species potentially occurring within the Los Angeles River
Watershed; (4) the CDFW Annual Report on the status of California’s listed Threatened and
Endangered plants and wildlife; and (5) other biological studies conducted in the Los Angeles
River Watershed that were relevant to this Report, including those conducted previously by
BonTerra Consulting for the LACFCD. Table 2 provides the USGS 7.5-minute quadrangles
included in the database searches for the various reaches.

TABLE 2
DATABASE SEARCH INFORMATION

Reach Numbers USGS 7.5-minute Quadrangles Included in Search Area
1,3,and 4 Santa Susana, Oat Mountain, Calabasas, and Canoga Park
2, 96, and 100 Calabasas, Canoga Park, Malibu Beach, and Topanga
5,6,7,8,9, and 10 Canoga Park, Van Nuys, Topanga, and Beverly Hills
12,13, 14, 15, and 99 San Fernando, Sunland, Van Nuys, and Burbank
16, 17,7 18, 19, 20, 21, and 22 | Sunland, Condor Peak, Burbank, and Pasadena
24 and 25 Long Beach, South Gate, San Pedro, Torrance, and Inglewood
USGS: U.S. Geological Survey

The information gathered during the literature search, including the above CNDDB database
searches was used by the biologists to develop appropriate survey methods (see Appendix A
for database search results).

¥ The california Department of Fish and Game changed its name to the California Department of Fish and Wildlife

effective January 1, 2013.
Owned and maintained by City of Glendale.
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SECTION 3.0 BIOLOGICAL SURVEYS

Biological surveys for plant and wildlife species were performed at each of the SBC reaches
(see Table 1). Most of the surveys were conducted in the spring and summer seasons prior to
LACFCD’s annual maintenance activities, which are performed during the fall. The surveys at
each of these 26 SBC reaches included mapping of vegetation types; focused searches for
special status including Threatened and Endangered plant and wildlife species; and summer
season bird surveys. In addition, migratory bird surveys were conducted at Compton Creek
(Reach 24). The methodologies for these surveys are described below.

The survey areas for each reach included habitats within the channel and on the adjacent
channel banks, generally following the descriptive information presented for all 26 SBC reaches
shown above in Table 1. One exception is Bull Creek (Reach 7), for which the downstream limit
is described as the confluence with the Los Angeles River. The LACFCD Maintenance Plan
(February 2, 1999) approved with the original permits for the Soft-Bottom Flood Control
Channels Project, states that maintenance activities in Reach 7 will be limited to “the first
400 feet of natural channel downstream from the concrete channel outlet” just downstream of
Victory Boulevard (LACDPW and CDFW 1999). Reach 7 was transformed in 2008 by
construction of the Bull Creek Ecosystem Restoration Project, which included this SBC reach
and an additional section of Bull Creek downstream to North Balboa Boulevard within the
Sepulveda Dam Recreation Area. Although the original earth-bottom invert is still present,
the banks of Reach 7 are now covered by riprap. A pedestrian bridge was constructed for the
Bull Creek Ecosystem Restoration Project about 350 feet (ft) downstream of the concrete
channel outlet and was used as the downstream limits of Reach 7 for the surveys described in
this Feasibility Study.

Vegetation Mapping Surveys

Twelve vegetation types and 5 other areas were identified during the vegetation mapping
surveys of the SBC reaches described in this Report (Table 3). Mapping of the vegetation types
was accomplished concurrent with the final focused plant surveys conducted in 2010 for each of
these reaches. Recent aerial photographs at a scale of 1 inch = 100 feet were used to map
vegetation types. Nomenclature for the vegetation types identified in these surveys generally
follows the List of Vegetation Alliances and Associations, Vegetation Classification and Mapping
Program (CDFW 2010b). The vegetation types identified in the surveys generally reflected the
vegetation shown on the aerial maps along the alignment of each SBC reach. For some of the
SBC reaches, particularly the wider reaches, the mapped vegetation represents the actual
vegetation growing on the channel invert, but for most of the smaller SBC reaches, the mapped
vegetation is of the canopies that cover the channel invert from trees either rooted outside or on
the channel banks. These small reaches were mapped as southern coast live oak riparian forest
(Reaches 6 and 17); disturbed southern coast live oak riparian forest (Reaches 3, 20, 21, 22,
and 99); willow riparian forest (Reaches 1, 2, and 5); southern willow scrub (Reaches 6, 12, and
14); and ornamental (Reaches 2, 3, 9, 12, 18, 22, and 100). In these cases, all or most of the
channel invert is regularly maintained and the mapped riparian resources are not impacted. As
a result, the maintained inverts of these reaches contain only unvegetated wash, riparian herb,
ruderal, open water, and developed areas. The vegetation maps for each SBC reach are
included in Appendix B.
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TABLE 3
VEGETATION TYPES
Vegetation Type Reach Numbers
Scale Broom Scrub 13, 14, 19, 22
Disturbed Scale Broom Scrub 13, 14
Southern Coast Live Oak Riparian Forest 4,6,16,17,°96
Disturbed Southern Coast Live Oak Riparian Forest 3, 20, 21, 22,99
Willow Riparian Forest 1,2,5, 96
Southern Willow Scrub 4,6,7,12, 14,25
Cattail Wetland 2,5, 6,10, 24, 25, 96
Cattail Wetland/Open Water 24
Disturbed Cattail Wetland 15, 25
Riparian Herb 15, 99
Ruderal 1,2,3,4,8,10, 12, 13, 14, 15, 16, 22, 24, 25, 96, 99
Ornamental 3,9, 12,18, 19, 21, 22, 96, 99, 100
Non-Vegetation Type Reach Numbers
Unvegetated Wash 12, 15, 19, 21, 22, 25
Open Water 2,4,5,7,8,10, 12, 15, 24, 25
Disturbed Areas 4,13, 14, 18
Ungrouted Riprap 1,7, 10,25
Developed Areas 2,5,7,8, 10, 12, 14, 15, 18, 19, 21, 22, 24, 25, 96, 99

Descriptions of Vegetation Types

Scale broom scrub is present in SBC Reaches 13, 14, 19, and 22. This native vegetation type
is dominated one or more of the following species: California sagebrush (Artemisia californica),
scale broom (Lepidospartum squamatum), California buckwheat (Eriogonum fasciculatum), and
thick-leaved yerba santa (Eriodictyon crassifloium). Other perennial shrubs present include
white sage (Salvia apiana) and mule fat (Baccharis salicifolia). The understory is relatively open
and dominated by small native annual forbs including lastarriaea (Lastarriaea coriacea),
popcorn flower (Cryptantha spp.), and non-native grasses.

Disturbed scale broom scrub is present in SBC Reaches 13 and 14. This native vegetation
type is in the vicinity of the scale broom scrub described above. The overstory of this vegetation
type is dominated by California sagegbrush, scale broom, California buckwheat, and thick-
leaved yerba santa. The shrub cover is much less dense in these areas due to disturbance. The
understory is dominated by non-native forbs, including black mustard (Brassica nigra), shortpod
mustard (Hirschfeldia incana), Italian thistle (Carduus pycnocephalus), and non-native grasses.

Southern coast live oak riparian forest is present in SBC Reaches 4, 6, 16, 17, and 96. This
native vegetation type is dominated by dense stands of coast live oak (Quercus agrifolia) rooted
in or adjacent to the banks of the SBC reaches. The understory is sparse, and dominated by
oak seedlings, leaf litter, and native forbs, including caterpillar phacelia (Phacelia cicutaria).

Disturbed southern coast live oak riparian forest is present in SBC Reaches 3, 20, 21, 22,
and 99. This native vegetation type is dominated by species as shown for the riparian forest
described above. The understory is dominated by non-native ornamental species such as
English ivy (Hedera helix) and ruderal species such as smilo grass (Piptatherum miliaceum).

®  Owned and maintained by City of Glendale.
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Some native forbs, including branching phacelia (Phacelia ramosissima), are also present in the
understory vegetation.

Willow riparian forest is present at SBC Reaches 1, 2, 5, and 96. This native vegetation type
is dominated by Goodding’s black willow (Salix gooddingii) and western sycamore (Platanus
racemosa). This vegetation type varies from the southern willow scrub vegetation type in that
the canopy contains larger trees (i.e., greater than 20 ft in height) and the canopy tends to be
more dense. The understory is sparse and dominated by willow seedlings and saplings with the
occasional mule fat distributed throughout.

Southern willow scrub is present at SBC Reaches 4, 6, 7, 12, 14, and 25. This native
vegetation type is dominated by Goodding’s black willow, arroyo willow (Salix lasiolepis), red
willow (Salix laevigata), and narrow-leaved willow (Salix exigua). This vegetation type typically
consists of relatively small stands of willows. The willows are of various sizes and heights due to
differing frequencies of scouring from rain events. The willows range from seedlings to trees,
which are approximately 20 ft high. This vegetation type differs from the willow riparian forest
vegetation type by the size of the patch; overall height of the patch; and density of the
understory. The willow riparian forest described above has more than a few large willow trees in
each patch; has trees over 10 ft tall; and has a denser understory. The understory in southern
willow scrub varies at each SBC reach in the amount of non-native and native herbaceous
species to unvegetated wash under the trees. The herbaceous species in some of the
understory areas include mugwort (Artemisia douglasiana), knotweed (Polygonum spp.), and
Mexican sprangletop (Leptochloa fusca ssp. uninervia).

Cattail wetland is present in SBC Reaches 2, 5, 6, 10, 24, 25, and 96. This native vegetation
type is dominated by cattails (Typha spp.), which are emergent plants that grow in one or more
feet of water. Cattails readily hybridize between the three species known to occur in California,
these species include T. angustifolia, T. domingensis, and T. latifolia. This vegetation type is
typically found in the center of the SBC reach where open water is present. This vegetation
type’s boundaries are constantly changing due to changes in the water levels and the rapid
growth of this species. Plant species in low densities within the cattails include rush (Juncus
spp.), sedges (Cyperus spp.), and water cress (Nasturtium officinale). Ruderal species such as
the Spanish sunflower (Pulicaria paludosa) are also present in some of these SBC reaches.

Cattail wetland/open water is present in SBC Reach 24. This native vegetation type is similar
in species composition and density to the cattail wetlands listed above. The difference between
the two vegetation types is that the cattail wetlands/open water have areas of deeper water that
do not contain vegetation. It was not possible to delineate the open water on the aerial
photograph or visually from above due to the height of the cattails, which at the time of the
surveys exceeded 10 ft.

Disturbed cattail wetland is present in SBC Reaches 15 and 25. This native vegetation type is
also similar in species composition to the cattail wetlands, but at the time of the surveys, these
areas appeared to be dying due to lack of water. Some of the areas are also heavily invaded
with non-native herbaceous species.

Riparian herb is present in SBC Reaches 15 and 99. This vegetation type is dominated by low-
growing herbaceous native and non-native species that are either rooted in the water or rooted
directly adjacent to the water. The riparian herb in these SBC reaches is dominated by
watercress, duckweed (Lemna sp.), knotweed, and Spanish sunflower.
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Ruderal (weedy) areas are present in SBC Reaches 1, 2, 3, 4, 8, 10, 12, 13, 14, 15, 16, 22, 24,
25, 96, and 99. This vegetation type consists of areas that have been previously disturbed
and now primarily support non-native vegetation that is well-adapted to disturbed conditions and
high nitrogen soils. These areas occur adjacent to the developed areas or in the more upland
areas of the SBC reaches. Species present in these areas include Russian thistle (Salsola
tragus), black mustard, common sow thistle (Sonchus oleraceus), bristly ox-tongue
(Helminthotheca echioides), and sticktight (Bidens frondosa).

Ornamental areas are present in SBC Reaches 3, 9, 12, 18, 19, 21, 22, 96, 99, and 100. This
non-native vegetation type consists of introduced trees and shrubs planted for aesthetic
purposes. A wide variety of ornamental landscaping occurs adjacent to the SBC reaches in
conjunction with existing developments. Many of these ornamental species, including trees,
shrubs, and ground covers, have spread into the channel reaches in varying amounts.
Ornamental vegetation has formed large patches in some channel reaches. Widespread
ornamental species present in these SBC reaches include gum trees (Eucalyptus spp.),
Brazilian pepper trees (Schinus terebinthifolius), and acacia (Acacia spp.).

Unvegetated wash is present in SBC Reaches 12, 15, 19, 21, 22, and 25. Unvegetated wash is
not a vegetation type, but is delineated as a mapping unit on the vegetation maps. Unvegetated
wash in the SBC reaches consists of bare sand or silt that does not contain any vegetation.
These areas have been scoured and are typically colonized by riparian vegetation following
scouring events.

Open water is present at the time of surveys and mapped in SBC Reaches 2, 4, 5, 7, 8, 10, 12,
15, 24, and 25. Open water is not a vegetation type, but is delineated as a mapping unit on the
vegetation maps. Open water typically consists of fresh water in the center of the SBC reaches
that was either flowing or ponding. These areas occasionally contain a few cattails and/or
duckweed.

Disturbed areas are present in SBC Reaches 4, 13, 14, and 18. This is not a vegetation type,
but is delineated as a mapping unit on the vegetation maps. In these SBC reaches, it consists of
dirt roads, cleared areas, and ungrouted riprap. These areas typically contain exposed soil
without concrete or development and little to no vegetation.

Ungrouted Riprap is present in SBC Reaches 1, 7, 10, and 25. Both grouted riprap and riprap
that is not grouted are generally mapped as developed areas on vegetation maps. Ungrouted
riprap, however, can support substantial amounts of vegetation while grouted riprap typically
supports very little vegetation. As a result, ungrouted riprap is delineated as a separate mapping
unit on the vegetation maps for the SBC reaches. Ungrouted riprap is present on portions of the
channel banks. The only vegetation present is ornamental or weedy native species that may
grow in the small cracks in the concrete.

Developed areas are present in SBC Reaches 2, 5, 7, 8, 10, 12, 14, 15, 18, 19, 21, 22, 24, 25,
96, and 99. This is not a vegetation type, but is delineated as a mapping unit on the vegetation
maps. These areas are man-made structures that contain little to no vegetation. Any vegetation
that is present typically consists of ruderal species similar to that described above or invasive
species such as fan palms (Washingtonia sp.), tree of heaven (Ailanthus altissima), and tree
tobacco (Nicotiana glauca).
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Special Status Plant Surveys

Focused surveys for special status plant species are conducted on a periodic basis for the
100 plus SBC reaches maintained by the LACFCD through the area of the District, including the
Los Angeles River Watershed. These special status plant species surveys are discussed in
more detail below for the SBC reaches covered by this Report.

Habitat assessments for federally and/or State-listed special status plant species were
conducted for the LACFCD’s SBC maintenance program in 2002. Although potentially suitable
habitat for the federally and State-listed Endangered slender-horned spineflower (Dodecahema
leptoceras) was identified at several SBC reaches—including Reaches 13 and 19 in the
Los Angeles River Watershed—surveys were not conducted in 2002 due to the prevailing
drought conditions. The slender-horned spineflower is an annual species that appears only after
seasons with sufficient rainfall. The federally and State-listed Endangered Nevin’s barberry
(Berberis nevinii), a large and conspicuous shrub that can be identified year-round, was not
present at the SBC reaches (Reaches 4, 12, 13, 14, 17, 18, 19, 20, 21, 22, and 99) that were
identified as having potentially suitable habitat during the 2002 habitat assessments (BonTerra
Consulting 2002). After a season of sufficient rainfall, focused surveys were conducted in 2003
for the slender-horned spineflower at all LACFCD SBC reaches with potentially suitable habitat
for this species. In 2003, these reaches included four Los Angeles River Watershed SBC
reaches (Reaches 12, 13, 14, and 19) identified as having potentially suitable habitat. The 2003
focused survey results for slender-horned spineflower were negative at all LACFCD SBC
reaches, including the four Los Angeles River Watershed reaches, and no further surveys
were recommended as long as the existing maintenance plan and associated access routes
were followed (BonTerra Consulting 2003).

As part of this Report, focused surveys for special status plant species were performed in
2010 at each of the SBC reaches in the Los Angeles River Watershed by BonTerra Consulting
Senior Botanists Sandra J. Leatherman and Jeff S. Crain; Senior Biologist Brian E. Daniels,
Jennifer S. Pareti, Allison D. Rudalevige; and Consulting Botanist Pam DeVries. The survey
dates and personnel are listed below in Table 4. Each of the SBC reaches was surveyed 3 times
during 2010 (in April, May, and June), except for the Webber Channel SBC reaches (Reaches 20
and 21), which were inaccessible in May 2010 due to corrective measures taken by a private
landowner to repair fire and storm damages to its property.

TABLE 4
FOCUSED PLANT SURVEY DATES AND PERSONNEL
Reach Survey 1 Survey 2 Survey 3

No. Dates Personnel Dates Personnel Dates Personnel
1 20-Apr-10 JSC, BED 26-May-10 SJL, BED 16-Jun-10 JSC, BED
2 20-Apr-10 JSC, BED 10-May-10 SJL, PDV 23-Jun-10 JSC, BED
3 20-Apr-10 JSC, BED 26-May-10 SJL, BED 23-Jun-10 JSC, BED
4 20-Apr-10 JSC, BED 26-May-10 SJL, BED 23-Jun-10 JSC, BED
5 16-Apr-10 JSC, ADR 10-May-10 SJL, PDV 16-Jun-10 JSC, BED
6 16-Apr-10 JSC, ADR 10-May-10 SJL, PDV 16-Jun-10 JSC, BED
7 16-Apr-10 JSC, ADR 17-May-10 SJL, PDV 17-Jun-10 JSC, BED
8 16-Apr-10 JSC, ADR 17-May-10 SJL, PDV 16-Jun-10 JSC, BED
9 16-Apr-10 JSC, ADR 17-May-10 SJL, PDV 17-Jun-10 JSC, BED

17-May-10 SJL, PDV
10 16-Apr-10 JSC, ADR 17-Jun-10 JSC, BED

24-May-10 SJL, JSP
12 16-Apr-10 SJL, PDV 24-May-10 SJL, JSP 17-Jun-10 JSC, BED
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TABLE 4
FOCUSED PLANT SURVEY DATES AND PERSONNEL
Reach Survey 1 Survey 2 Survey 3
No. Dates Personnel Dates Personnel Dates Personnel
13 16-Apr-10 SJL, PDV 24-May-10 SJL, JSP 17-Jun-10 JSC, BED
14 16-Apr-10 SJL, PDV 17-May-10 SJL, PDV 17-Jun-10 JSC, BED
15 22-Apr-10 JSC, BED 26-May-10 SJL, BED 28-Jun-10 SJL, BED
16 19-Apr-10 JSC, JSP 19-May-10 SJL, PDV 18-Jun-10 JSC, BED
17° 19-Apr-10 JSC, JSP 19-May-10 SJL, PDV 18-Jun-10 JSC, BED
18 19-Apr-10 JSC, JSP 19-May-10 SJL, PDV 18-Jun-10 JSC, BED
19 30-Apr-10 SJL, PDV 19-May-10 SJL, PDV 18-Jun-10 JSC, BED
20 30-Apr-10 SJL, PDV No survey 18-Jun-10 JSC, BED
21 30-Apr-10 SJL, PDV No survey 18-Jun-10 JSC, BED
22 30-Apr-10 SJL, PDV 24-May-10 SJL, JSP 18-Jun-10 JSC, BED
19-Apr-10 JSC, JSP
24 21-May-10 SJL, JSP 28-Jun-10 SJL, BED
21-Apr-10 JSC, JSP
25 21-Apr-10 JSC, JSP 21-May-10 SJL, JSP 29-Jun-10 SJL, BED
96 20-Apr-10 JSC, BED 10-May-10 SJL, PDV 16-Jun-10 JSC, BED
99 22-Apr-10 JSC, BED 26-May-10 SJL, BED 29-Jun-10 SJL, BED
100 20-Apr-10 JSC, BED 10-May-10 SJL, PDV 16-Jun-10 JSC, BED
JSC: Jeff S. Crain (BonTerra Consulting); BED: Brian E. Daniels (BonTerra Consulting); SJL: Sandy J. Leatherman (BonTerra
Consulting); ADR: Allison D. Rudalevige (BonTerra Consulting); PDV: Pam DeVries (Consulting Biologist); JSP: Jennifer S.
Pareti (BonTerra Consulting).
Source: BonTerra Consulting 2011b.

Of the 26 SBC reaches surveyed in this Report, Sheep Corral Channel (Reach 17) was the only
one in which a special status plant species, ocellated lilies (Lilium humboldtii ssp. ocellatum),
was observed. As noted above, this reach is owned by the City of Glendale, which has
exclusive responsibility for its maintenance. Numerous ocellated lilies, which have a California
Rare Plant Rank (CRPR) of 4, were observed on the slope directly above the right bank’ of
Reach 17. Prior to the second survey, the vegetation within and next to Reach 17 (including the
ocellated lilies observed during the first survey) was removed during fire-abatement activities
conducted by an unknown entity. As a result, the ocellated lilies observed during the first survey
were removed before they were able to bloom and reach maturity. During the third survey,
however, blooming ocellated lilies were observed in the open space upstream of Reach 17.
No other special status plant species were observed at any other SBC reaches during the
surveys. The complete focused plant survey is included in Appendix C.

Special Status Wildlife Surveys

Focused surveys for special status wildlife species are conducted on a regular basis for the
100 plus SBC reaches managed by the LACFCD. Table 5 provides a summary of these surveys
performed at the SBC reaches discussed in this Report. These special status wildlife species
surveys are discussed in more detail below.

®  Owned and maintained by City of Glendale.
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TABLE 5
FOCUSED SURVEY RESULTS SUMMARY FOR WILDLIFE
Reach Arroyo California Southwestern
Number Reach Name Santa Ana Sucker Toad Red-legged Frog Willow Flycatcher Least Bell’s Vireo
1 Bell Creek-MTD 963 M.C.I. N/A N/A N/A N/A N/A
Dry Canyon (Calabasas)
2 PD T1845 N/A N/A N/A N/A N/A
3 Santa Susana Creek M.C.I. N/A N/A N/A N/A N/A
2002 HA — No Suitable
4 Browns Creek N/A N/A Habitat/No Further N/A N/A
Surveys Warranted
Caballero Creek M.C.I.
5 (West Fork) N/A N/A N/A N/A N/A
Caballero Creek M.C.I.
6 (East Fork) N/A N/A N/A N/A N/A
FS 2002, 2003, 2005, | 52092 2003, 2005,
7 Bull Creek M.C.O. N/A N/A N/A 2007, 2009, 2011 — . 9
Negative Results Results; N/A in 2009,
2011.
8 Project 470 Outlet N/A N/A N/A N/A N/A
9 Project 106 Outlet N/A N/A N/A N/A N/A
10 Project No. 469 N/A N/A N/A N/A N/A
FS 2002 to Present; 2002 HA — No Suitable FS 2002, 2003, 2005, FS 2002, 2003, 2005,
12 Haines Canyon M.C.O. Negative Results 2002 to N/A Habitat/No Further 2007, 2009, 2011 — 2007, 2009, 2011 -
2012 Surveys Warranted Negative Results Negative Results.
Np 2002 10 TeseNts 2002 HA — No Suitable
13 Project No. 5215 Unit 1 9 . N/A Habitat/No Further N/A N/A
Focused Survey (seining)
Surveys Warranted
Conducted
FS 2002, 2003, 2005,
May Channel 2002 HA — No Suitable FS 2002, 2003, 2005, 2007, 2009, 2011 -1
14 (M.C.O. into N/A N/A Habitat/No Further 2007, 2009, 2011 — pair in 2005; absent in
Pacoima Canyon) Surveys Warranted Negative Results 2007; 2 solitary males in
2009; 3 pairs in 2011.
15 Pacoima Wash N/A N/A N/A N/A N/A
16 Verdugo Wash-Las Barras N/A N/A N/A N/A N/A
Canyon (Channel Inlet)
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TABLE 5
FOCUSED SURVEY RESULTS SUMMARY FOR WILDLIFE
Reach Arroyo California Southwestern
Number Reach Name Santa Ana Sucker Toad Red-legged Frog Willow Flycatcher Least Bell’s Vireo
2002 HA — No Suitable
178 Sheep Corral Channel N/A N/A Habitat/No Further N/A N/A
Surveys Warranted
2002 HA — No Suitable
18 Engleheard Channel N/A N/A Habitat/No Further N/A N/A
Surveys Warranted
2002 HA - No Suitable
19 Pickens Canyon N/A N/A Habitat/No Further N/A N/A
Surveys Warranted
2002 HA — No Suitable
20 Webberri(\:/gf‘:gﬁ'd(sgeam at N/A N/A Habitat/No Further N/A N/A
P 9 Surveys Warranted
. 2002 HA — No Suitable
21 Webber Channel (main N/A N/A Habitat/No Further N/A N/A
channel inlet d/s bridge)
Surveys Warranted
2002 HA — No Suitable
22 Halls Canyon N/A N/A Habitat/No Further N/A N/A
Surveys Warranted
24 Compton Creek N/A N/A N/A N/A N/A
2002 FS — Negative 2002 FS — Negative
Results; Habitat Results; Habitat
25 Los Angeles River N/A N/A N/A Determined to be Determined to be
Unsuitable/No Further Unsuitable/No Further
Surveys Warranted Surveys Warranted
96 PD 1591 N/A N/A N/A N/A N/A
99 Kagel Canyon . N/A Habitat/No Further N/A N/A
Unsuitable/No Further
Surveys Warranted
Surveys Warranted
100 Dry Canyon Calabasas N/A N/A N/A N/A N/A
LEGEND:
HA = Habitat Assessment Survey
FS = Focused Survey
N/A = Not Applicable (no suitable habitat and/or outside known range)
8 Owned and maintained by City of Glendale.
R:\PAS\Projects\CoLADPW\J210\Rvsd BioTech Assessment.docx 12 Biological Technical Assessment




Los Angeles River Watershed Feasibility Study

As required by the regulatory permits, annual focused (pre-clearing) surveys for the State- and
federally listed Endangered unarmored threespine stickleback (Gasterosteus aculeatus
williamsoni) and federally listed Threatened Santa Ana sucker (Catostomus santaanae) are
conducted in those SBC reaches with appropriate habitat. The unarmored threespine
stickleback no longer occurs in the Los Angeles River Watershed, but the Santa Ana sucker is
present in the Big Tujunga Creek drainage of the Los Angeles River Watershed. Of the 26 SBC
reaches surveyed for this Report, only Haines Canyon Main Channel Outlet (Reach 12), Project
No. 5215 Unit 1 (Reach 13), and Kagel Canyon (Reach 99) were identified in 2002 as having
the potential to support the Santa Ana sucker (BonTerra Consulting 2002). All three of these
SBC reaches are tributaries of Big Tujunga Creek. Reach 12 has contained sufficient amounts
of water for focused surveys® every year since 2002. The Santa Ana sucker has been absent in
all surveys conducted at Reach 12 since 2002, but the arroyo chub (Gila orcuttii), a California
Species of Special Concern, has been present since 2002. Reach 13 has not yet held sufficient
enough amounts of water to be seined, but it is checked annually since there are no
obstructions between it and Big Tujunga Creek (which is located less than a quarter mile to the
south). A focused survey was conducted at Reach 99 in 2002, but no fish were found (BonTerra
Consulting 2002). The survey found a barrier to upstream movement of fish at the intersection
of Vineyard Trail and Creek Trail. Here the water in the creek enters a drain, flows through a
pipe, and drops vertically about 7 ft. The fishery biologists that conducted the survey determined
that no further surveys for fish were required at Reach 99 (BonTerra Consulting 2002). The
most recent fish survey report prepared for the LACFCD’s SBC maintenance program is
included as Appendix D.

Habitat assessments were conducted in 2002 for the federally listed Endangered arroyo toad
(Anaxyrus californicus) and federally listed Threatened California red-legged frog (Rana
draytonii) at those LACFCD SBC reaches within the known range of the species. The arroyo
toad occurs in the Santa Clara River Watershed, but not the Los Angeles River Watershed.
Therefore, no habitat assessments for the arroyo toad were conducted in 2002 at any of the
SBC reaches addressed in this Report. At that time, the final designation of Critical Habitat for
the California red-legged frog included areas in the vicinity of Big Tujunga Creek (USFWS
2001). As a result, habitat assessments for the California red-legged frog were conducted in
2002 at Reaches 4, 12, 13, 14, 17, 18, 19, 20, 21, 22, and 99 in the general area surrounding
Big Tujunga Creek. These surveys found no suitable habitat for the California red-legged frog at
any of these SBC reaches and concluded that no further surveys for the species were required
(BonTerra Consulting 2002). Since 2001, Los Angeles County south of Santa Clarita has been
eliminated as Critical Habitat for the California red-legged frog. New Critical Habitat areas,
however, were added in the southeast corner of Ventura County, abutting the Los Angeles
County line west of the San Fernando Valley. These properties include Ahmanson Ranch,
where a California red-legged frog population was discovered in 1999 within Las Virgenes
Creek drainage. The new final designation of Critical Habitat for the Californiared-legged frog
includes this Unit of Critical Habitat in Ventura County that is named “Upper Las Virgenes
Canyon” (USFWS 2010). Part of this new Unit of Critical Habitat includes drainages (Bell
Canyon) that are within the Los Angeles River Watershed. The Bell Creek-MTC 963 Main
Channel Inlet (Reach 1) is located just over ¥4 mile from the Ventura County line and is within
this new Unit of Critical Habitat. Although no formal Habitat Assessment has been performed,
the habitat at Reach 1 is considered unsuitable for the California red-legged frog due to the lack
of deep ponding water.

® If the habitat assessment determines that sufficient amounts of water are present to hold fish, then a focused

survey is conducted in which the water is seined for fish.
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Focused surveys for the southwestern willow flycatcher (Empidonax traillii extimus) and least
Bell’s vireo (Vireo bellii pusillus), which are both State- and federally listed Endangered Species,
have been conducted at those SBC reaches in the Los Angeles River Watershed that contain
potentially suitable habitat for these two bird species. In 2002, surveys were conducted at
Reaches 7, 12, 14, and 25. As discussed above, Bull Creek (Reach 7) was transformed in 2008
by construction of the Bull Creek Ecosystem Restoration Project. Focused surveys conducted in
2002, 2003, 2005, and 2007 at Reach 7 were negative for the southwestern willow flycatcher
and least Bell’'s vireo (BonTerra Consulting 2002, 2003, 2005, and 2007). Further surveys at
Reach 7 have been discontinued due to lack of suitable habitat for these two species. Surveys
at Haines Channel Outlet (Reach 12) since 2002 have been negative for these two species
(BonTerra Consulting 2002, 2003, 2005, 2007, 2009, and 2011a). Surveys for the southwestern
willow flycatcher at May Channel (Reach 14) have been negative for southwestern willow
flycatcher, but the least Bell's vireo has been present in 2005 (pair), 2009 (two solitary males),
and 2011 (three pairs) (BonTerra Consulting 2002, 2003, 2005, 2007, 2009, 2011a).

Surveys at the Los Angeles River (Reach 25) were negative in 2002 and discontinued thereafter
due to lack of suitable habitat. A federally funded project implemented by the U.S. Army Corps
of Engineers (USACE) to increase the flood-carrying capacity of the lower Los Angeles River in
2000 resulted in the removal of most of the 9.37 acres of vegetation that had been allowed to
remain since 1997 in Reach 25 by the LACFCD. The remaining willow trees are too isolated and
lack the understory vegetation necessary to support breeding southwestern willow flycatchers
and least Bell's vireos. As a result, no further surveys for these two species have been
performed at Reach 25 since 2002. The most recent focused survey report for the southwestern
willow flycatcher and least Bell's vireo prepared for the LACFCD’s SBC maintenance program is
included as Appendix E.

Summer Season Birds Surveys

In conjunction with the plant surveys discussed above, summer season surveys for birds were
conducted at each of the SBC reaches. These surveys focused not only on identifying the birds
using the habitats in the SBC reaches, but also included searches for amphibians, reptiles, and
mammals (Tables 6 and 7). All wildlife surveys were conducted by BonTerra Consulting Senior
Biologist/Ornithologist Brian E. Daniels on the following dates: June 16, 18, 24, 28, and 29,
2010. Since these surveys were performed after the spring migration season, most of the bird
species recorded can be assumed to be breeding or potentially breeding in or near the SBC
reach where they were observed. There were exceptions; in particular, most of the waterbirds
recorded at the Los Angeles River (Reach 25) were non-breeders summering at this location.

TABLE 6
WILDLIFE SURVEYS
REACHES LESS THAN ONE ACRE

Reach Number
1 [ 3|7 ]8]9]13]14]16][17°°] 202196 | 100
Amphibians
Pacific treefrog (Pseudacris regilla) - X =-1-1=-1-1-1- - - = = -
bullfrog (Rana catesbeiana)* - Xl -|1-=-1-=-1-=-1-1- - - | = | = -
Reptiles
western fence lizard (Sceloporus occidentalis) | X [ x| - [ - |- -[-| -] -[-|-]-] -

1% Owned and maintained by City of Glendale.
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TABLE 6
WILDLIFE SURVEYS

REACHES LESS THAN ONE ACRE

Reach Number

©

| 13 ] 14 | 16 [17°[ 20 | 21 | 96 | 100

Birds

mallard (Anas platyrhynchos)

killdeer (Charadrius vociferus)

=W
|
|
|

mourning dove (Zenaida macroura)

|
[N

|
[N

Anna’s hummingbird (Calypte anna)

Allen’s hummingbird (Selasphorus sasin) - - - -

Nuttall's woodpecker (Picoides nuttallii) - - -1 -

Pacific-slope flycatcher (Empidonax difficilis) - - -1 -

black phoebe (Sayornis nigricans) 1 1 1| -

ash-throated flycatcher
(Myiarchus cinerascens)

Hutton’s vireo (Vireo huttoni) - - - -

western scrub-jay (Aphelocoma californica) - - - -

American crow (Corvus brachyrhynchos) - - - -

common raven (Corvus corax) - - - -

northern rough-winged swallow
(Stelgidopteryx serripennis)

cliff swallow (Petrochelidon pyrrhonota) - - 110 | -

barn swallow (Hirundo rustica) - - 111|686

oak titmouse (Baeolophus inornatus) - - - -

house wren (Troglodytes aedon) - 1| - -

Bewick’s wren (Thryomanes bewickii) - - - -

wrentit (Chamaea fasciata) - - - | -

American robin (Turdus migratorius) - - -1 -

northern mockingbird (Mimus polyglottos) - - -1 -

phainopepla (Phainopepla nitens) - - -1 -

common yellowthroat (Geothlypis trichas) - - 1| -

|
N
|
|
|
|
|
|

yellow warbler (Setophaga coronata) - - -1 -

spotted towhee (Pipilo maculatus) - - =1 -

California towhee (Melozone crissalis) - - =-1-

song sparrow (Melospiza melodia) - 2 1| -

NININ|F
|

black-headed grosbeak
(Pheucticus melanocephalus)

red-winged blackbird (Agelaius phoeniceus) - -1 2| -

hooded oriole (Icterus cucullatus) - - -1 -

Bullock’s oriole (Icterus bullockii) -

house finch (Haemorhous mexicanus) 2

NN

lesser goldfinch (Spinus psaltria) -

|
[N

American goldfinch (Spinus tristis) -

house sparrow (Passer domesticus) * - - | -

Mammals

California ground squirrel

(Spermophilus beecheyi) B X\ = |-

X: Detected during survey; numbers of individuals present not recorded during survey

* Introduced non-native species with established breeding population in California

** Exotic or escaped non-native species that may or may not be breeding in California
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TABLE 7

WILDLIFE SURVEYS

REACHES GREATER THAN ONE ACRE

Reach Number

N

| 4 |56] 10 |

1215|1819 22|24 | 25 | 99

Amphibians

western toad (Bufo boreas)

- | X

Pacific treefrog (Pseudacris regilla)

x

- | X

Reptiles

western fence lizard (Sceloporus occidentalis)

side-blotched lizard (Uta stansburiana)

western whiptail (Aspidoscelis tigris)

southern alligator lizard (Elgaria multicarinata)

XX | XX

Birds

mallard (Anas platyrhynchos)

cinnamon teal (Anas cyanoptera)

double-crested cormorant (Phalacrocorax auritus)

great blue heron (Ardea herodias)

great egret (Ardea alba)

snowy egret (Egretta thula)

green heron (Butorides virescens)

black-crowned night-heron (Nycticorax nycticorax)

red-shouldered hawk (Buteo lineatus)

|

|

|
RN

common gallinule (Gallinula galeata)

|

|

|

|
[EEY

|

American coot (Fulica americana)

killdeer (Charadrius vociferus)

|

|

|
[S2ee]
[EnY
o

|

black-necked stilt (Himantopus mexicanus)

western gull (Larus occidentalis)

Caspian tern (Hydroprogne caspia)

Forster’s tern (Sterna forsteri)

rock pigeon (Columba livia)*

Eurasian collared-dove (Streptopelia decaocto)*

mourning dove (Zenaida macroura)

white-throated swift (Aeronautes saxatalis)

black-chinned hummingbird (Archilochus alexandri)

Anna’s hummingbird (Calypte anna)

Allen’s hummingbird (Selasphorus sasin)

acorn woodpecker (Melanerpes formicivorus)

Nuttall’'s woodpecker (Picoides nuttallii)

I
I
I
I
I
NN

American kestrel (Falco sparverius)

Pacific-slope flycatcher (Empidonax difficilis)

black phoebe (Sayornis nigricans)

|
|
=
|
|
(SR IFN

Cassin’s kingbird (Tyrannus vociferans)

|

|

|
[EnY

|

|

western kingbird (Tyrannus verticalis)

Steller’s jay (Cyanocitta stelleri)

western scrub-jay (Aphelocoma californica)

|

|
N

|

|

|

American crow (Corvus brachyrhynchos)
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TABLE 7

WILDLIFE SURVEYS
REACHES GREATER THAN ONE ACRE

Reach Number

5/6

10

12 | 15|18 | 19 | 22 | 24 | 25 | 99

northern rough-winged swallow
(Stelgidopteryx serripennis)

8| -|-|-|-|-|16] -

cliff swallow (Petrochelidon pyrrhonota)

barn swallow (Hirundo rustica)

oak titmouse (Baeolophus inornatus)

bushtit (Psaltriparus minimus)

house wren (Troglodytes aedon)

Bewick’s wren (Thryomanes bewickii)

wrentit (Chamaea fasciata)

American robin (Turdus migratorius)

northern mockingbird (Mimus polyglottos)

California thrasher (Toxostoma redivivum)

European starling (Sturnus vulgaris)

- 30| -|-|-1]17] 1] -

common yellowthroat (Geothlypis trichas)

- == =-|5s7|11] -

yellow warbler (Setophaga coronata)

spotted towhee (Pipilo maculatus)

California towhee (Melozone crissalis)

song sparrow (Melospiza melodia)

northern cardinal (Cardinalis cardinalis)**

black-headed grosbeak
(Pheucticus melanocephalus)

red-winged blackbird (Agelaius phoeniceus)

brown-headed cowbird (Molothrus ater)

hooded oriole (Icterus cucullatus)

Bullock’s oriole (Icterus bullockii)

purple finch (Haemorhous purpureus)

house finch (Haemorhous mexicanus)

115

2 3 |79 21

lesser goldfinch (Spinus psaltria)

American goldfinch (Spinus tristis)

- | -] = =1]=118| = -

house sparrow (Passer domesticus)*

orange bishop (Euplectes franciscanus)**

N|IFRP|O|N

-l -] =-1-1-1]11

nutmeg mannikin (Lonchura punctulata)**

- -] = =] =123 = -

Mammals

desert cottontail (Sylvilagus audubonii)

California ground squirrel (Spermophilus beecheyi)

western gray squirrel (Sciurus griseus)

Botta’s pocket gopher (Thomomys bottae)

coyote (Canis latrans)

common raccoon (Procyon lotor)

X

X: Detected during survey; numbers of individuals present not recorded during survey

* Introduced non-native species with established breeding population in California
** Exotic or escaped non-native species that may or may not be breeding in California
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For about half of the SBC reaches, the survey areas were less than one acre, and those survey
results are shown in Table 6. One of these smaller reaches, Haines Canyon Main Channel
Outlet (Reach 12) is included in Table 7 (SBC reaches greater than one acre) because, based
on the longest transect length of 110 ft used in the vegetation transects (see Table 10 below),
the survey area size was 1.10 acres. In addition, the small Caballero Creek Main Channel Inlet
(East Fork) (Reach 6) is contiguous with the larger Caballero Creek Main Channel Inlet (West
Fork) (Reach 5), and so both have been combined and included in Table 7 as Reaches 5/6.

Table 6 shows a combined total of 36 bird species that were recorded at the 13 small SBC
reaches, with an average of 7 species per reach. The SBC reaches with the most diverse
avifauna were May Channel (Reach 14) and PD 1591 (Reach 96), where a total of 12 species
each were recorded. Reach 14 consists primarily of southern willow scrub vegetation but is
surrounded by the natural open spaces of Pacoima Wash, which includes a mix of coastal sage
scrub, alluvial sage scrub, and disturbed/ruderal habitats. Reach 96 is dominated by willow
riparian forest habitat downstream of Vicasa Drive that is surrounded by private residences with
relatively large yards supporting dense and lush ornamental vegetation. The presence of
Pacific-slope flycatcher (Empidonax difficilis) and yellow warbler (Setophaga petechia) during
the summer season bird survey of Reach 96 indicates high quality riparian woodland. The
yellow warbler is listed as a California Bird Species of Special Concern (Shuford and Gardali
2008). A more diverse assemblage of breeding birds is present at both of these SBC reaches
because the adjacent habitats are of relatively high quality for birds.

For the 12 SBC reaches with areas greater than 1 acre (Table 7), a combined total of 64 bird
species was recorded, with an average of 15 species per SBC reach. A brief discussion of these
reaches is provided below.

TABLE 8
SUMMER BIRD DIVERSITY AND ABUNDANCE AT THE
12 SOFT-BOTTOM CHANNEL REACHES (GREATER THAN ONE ACRE AND
RANKED HIGH TO LOW FOR BIRD DENSITY)

Total Bird Species/ Total Bird Abundance/

Reach Area Species Diversity Bird Density
Number Reach Name (acres) (species per acre) (birds per acre)

10 Project No. 469 7.12 18/2.5 220/30.9

99 Kagel Canyon 1.67 19/11.4 49/29.3

12 Haines Canyon M.C.O. 1.10 12/11.0 29/26.4

Dry Canyon (Calabasas) PD

2 yLany T§8 a5 ) 1.24 15/12.1 29/23.4

22 Halls Canyon 2.63 23/8.7 61/23.2

5/6 C(\"j‘\?js"te;cr’lféeai'i yoﬁ()' 1.65 15/9.0 31/18.8

15 Pacoima Wash 5.25 13/2.5 98/18.7

24 Compton Creek 30.30 28/0.9 424/14.0

4 Browns Creek 3.00 6/2.0 33/11.0

25 Los Angeles River 56.20 29/0.5 247/4.4

18 Engleheard Channel 1.10 3/2.7 4/3.6

19 Pickens Canyon 3.42 4/1.2 5/1.5
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The Los Angeles River (Reach 25) and Compton Creek (Reach 24) supported the greatest
diversity and abundance of birds, but are also by far the two largest reaches. As illustrated by
the bird count results shown in Tables 6 and 7, the larger SBC reaches generally support a
greater diversity and overall number of summering birds. There are exceptions, however, such
as Pickens Canyon (Reach 19), Browns Creek (Reach 4), and Engleheard Channel (Reach 18)
(among the larger SBC reaches) and Reaches 14 and 96 (among the smaller reaches).

Project No. 469 (Reach 10) is located off Woodley Avenue in the Sepulveda Basin Recreation
Area and, as a result, is sometimes referred to as “Woodley Channel.” The downstream end of
this SBC reach is formed by its confluence with the Los Angeles River. The channel invert and
banks are dominated by ruderal vegetation, but there is typically water in this SBC reach, and it
is used by many birds that reside in the Sepulveda Basin. Adjacent open space areas consist of
Woodley Avenue and ruderal fields to the east and the Woodley Lakes Golf Course to the west.
The summer bird surveys produced the highest relative density of birds at Reach 10 and
included relatively large numbers of song sparrow (Melospiza melodia) and house finch
(Haemorhous mexicanus) (see Table 7).

Kagel Canyon (Reach 99) is a long and narrow SBC reach with an aging wire and pipe
revetment on the steep banks. It winds through a rural residential area that has retained many
of the native coast live oaks in the canyon, but generally none of the native understory
vegetation that would characterize natural coast live oak habitats. The narrow invert is generally
less than ten feet wide and is shaded for most of its length by coast live oaks and some
ornamental trees. Surface or open water was present on the invert during the summer season
bird survey. The presence of acorn woodpecker (Melanerpes formicivorus), Nuttall’s
woodpecker (Picoides nuttallii), and oak titmouse (Baeolophus inornatus) during the survey was
indicative of the dominance of coast live oaks at Reach 99. One yellow warbler detected during
the survey was associated with a short stretch of Reach 99 where willows were mixed in with
the coast live oaks.

The Haines Canyon Main Channel Outlet (Reach 12) is located on the south side of the alluvial
sage scrub wash that contains Big Tujunga Creek. A residential area borders the concrete levee
on the south side of Reach 12. Haines Canyon Creek flows westerly from the concrete box
channel and passes through the Angeles National Golf Club course west of Reach 12. Near the
mouth of the outlet, and connected to the grouted riprap of the left bank, are two concrete weirs,
or aprons, which slow and direct high flows of water that may exit the outlet during storm events.
The habitats of Reach 12 include a mix of native and ornamental species, but the southern
willow scrub habitat provides suitable breeding habitat for the yellow warbler. A total of
four yellow warblers were identified during the survey representing at least two breeding
territories.

Dry Canyon Calabasas PD T1845 (Reach 2) is located in a residential community and is divided
into two halves at the Park Ora Bridge. The half of the reach upstream of the bridge has vertical
crib walls that form both banks of Reach 2. Downstream of the bridge, the left bank is a natural
earthen bank that supports a mix of native and non-native vegetation, while the right bank is a
continuation of the vertical crib wall. The willow riparian forest that dominates most of Reach 2
provides suitable breeding habitat for the yellow warbler, and one territorial individual was
present during the surveys.
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Reach 19 and Hall's Canyon (Reach 22) are situated at the base of the San Gabriel Mountains,
less than %2 mile apart, and surrounded by similar residential communities. Both reaches are
covered by the same maintenance plan, under which the crib structures are cleared of
vegetation but the remainder of the SBC reach is allowed to support vegetation. The survey
noted 23 species recorded at Reach 22 and 4 species observed at Reach 19. This disparity can
be explained, in part, by the fact that the natural earthen channel banks in Reach 22 are largely
covered with both native and non-native ornamental vegetation while the left (east) bank of
Reach 19 is an unvegetated concrete levee. In addition, the surrounding residential vegetation
at Reach 22 is diverse, with dense understory vegetation combined with a canopy of trees,
while Reach 19 is surrounded by less dense understory vegetation with far fewer trees. While
Reach 22 would be expected to support a higher diversity of summer birds than Reach 19, the
difference (23 species to 4) is greater than would be expected. Both reaches support a mix of
scrub vegetation (ornamental and native) on the channel banks (only the right bank of Reach
19), but Reach 22 supports more of it and, perhaps most importantly, is closer to an open space
area that supports large amounts of native chaparral vegetation. Two bird species observed at
Reach 22—the wrentit (Chamaea fasciata) and California thrasher (Toxostoma redivivum)—are
generally restricted to chaparral habitats, although the California thrasher does occupy locally
some riparian habitats and is unusual in developed areas. The presence of these two species in
Reach 22 is a strong indication of high quality habitat on the banks of this reach. Furthermore,
the presence of Steller's jay (Cyanocitta stelleri), black-headed grosbeak (Pheucticus
melanocephalus), and purple finch (Haemorhous purpureus) at Reach 22 indicates the
woodland characteristics of this reach. The vegetation on the channel invert of both these
reaches was severely impacted by debris flows in late October 2009 following the Station Fire
and the diversity of birds at both reaches, especially Reach 19, was probably affected
negatively.

The confluence of the West and East Forks of Caballero Creek Main Channel Inlet (Reaches 5
and 6) is located between Reseda Boulevard and the El Caballero Country Club golf course.
The main channel inlet is a concrete box channel just upstream of Reseda Boulevard, where the
creek becomes an underground flood-control facility. Outside the canopy of trees, the channel
invert supports a bed of cattails at the confluence. The East Fork upstream supports a mix of
willows, coast live oaks, and ornamental trees. Willow riparian forest habitat dominates the West
Fork upstream of the confluence. One yellow warbler territory was detected during the survey.
A singing male northern cardinal (Cardinalis cardinalis) at this location is considered to be an
exotic non-native species rather than part of the introduced population in the Whittier Narrows
area of east Los Angeles County.

Pacoima Wash (Reach 15) is similar to Reach 10 in that most of the birds that use it are
attracted to the water. This reach is surrounded by an urban residential area with moderate
amounts of ornamental vegetation. The channel invert contains a mix of disturbed cattail
wetland and ruderal vegetation that is generally of poor quality for birds. The non-native
European starling (Sturnus vulgaris) was the most numerous species using Reach 15 during the
survey.

A comparison of Reaches 24 and 25 reveals that the diversity of bird life at Reach 25 is
dominated by waterbirds, while landbirds dominate at Reach 24. “Waterbirds” is a general
ornithological term for birds that live at least part of their life around water and either swim, dive,
or wade in it. “Landbirds” refers to birds that live their life on land and only use water for drinking
and bathing. Reach 25, as part of the Los Angeles River estuary, contains brackish water.
Estuaries generally support a high diversity of birds. Among the 29 species observed at Reach
25 were 15 species of waterbirds including cinnamon teal (Anas cyanoptera) and common
gallinule (Gallinula galeata), which are both uncommon and local in the region during the
summer season. Only 7 of the 28 species observed at Reach 24 are considered to be
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waterbirds. The summer bird survey of Reach 24 produced relatively high numbers of landbirds
such as common yellowthroat (Geothlypis trichas), song sparrow, red-winged blackbird
(Agelaius phoeniceus), and house finch (see Table 7). A total of 18 American goldfinches
(Spinus tristis) were observed foraging in the cattails and ruderal vegetation during this survey,
which was of interest as there is no nearby breeding habitat (i.e., willows™). Also observed at
Reach 24 were the exotic non-native orange bishop (Euplectes franciscanus) and nutmeg
mannikin (Lonchura punctulata). The orange bishop nested in the cattails on the channel invert
and the nutmeg mannikin nested in ornamental trees bordering Reach 24.

All vegetation is removed from Reach 4 during LACFCD’s annual maintenance activities
conducted during the fall, so the vegetation on the channel invert during the summer season
was observed to consist of less than one year old southern willow scrub (surface water was
present during survey) and ruderal vegetation. The channel banks are earthen but are relatively
steep and covered with an aging rail and timber revetment. Vegetation on the banks is limited
and mostly consists of ruderal and ornamental species, including a few trees. The Simi Valley
Freeway crosses high over this channel reach and provides nesting opportunities for aerial
specialists such as the white-throated swift (Aeronautes saxatalis). A flock of about 20 white-
throated swifts were observed to be foraging on insects over Reach 4 during the survey. Other
than the bridge, this SBC reach provides few nesting opportunities and bird activity in the
summer would generally be limited to foraging birds.

Except during storm flows, Reach 18 is a dry SBC reach that supports minimal vegetation. The
channel banks of this reach are earthen, relatively steep, and covered by an aging wire and pipe
revetment. Vegetation on the banks is limited and primarily consists of ruderal and non-native
ornamental species, but there are a few native scrub species at the downstream end, including
deerweed (Acmispon glaber). Some large ornamental trees (primarily gum trees) and a few
native coast live oaks are adjacent to this reach and cover the channel invert with their
canopies. Other than the tree canopies, this reach provides few summer nesting and foraging
opportunities.

Migratory Bird Surveys

Migratory bird surveys were performed before and after LACFCD’s annual fall maintenance
activities at Compton Creek (Reach 24). “Migratory birds” refer to those species that regularly
migrate to and from distant areas where they nest and spend the winter. In North America,
about 75 percent of breeding birds migrate, with the rest remaining year-round in the same
general area (Sibley 2001). Peak migration periods in North America occur during the spring
(Apri-May) and fall (September—October) seasons, but many bird migrations take place
throughout the year, especially in warmer regions such as Southern California. Depending on
the species, migrations occur at night (nocturnal) or during the day (diurnal) and are subject to a
variety of environmental influences, particularly weather.

The migratory bird surveys were conducted by BonTerra Consulting Senior
Biologist/Ornithologist Brian E. Daniels. Wilmington Drain (Reach 27) was selected as a
reference location, since this SBC reach contains mature willow riparian habitats not present in
Reach 24. Although Reach 27 is in the Dominguez Channel Watershed, it is less than six miles
from Reach 24 and is also maintained by the LACFCD. Reach 27 extends 3,584 ft from the
Harbor Freeway (Interstate 110) downstream to Pacific Coast Highway (PCH). The survey area
for Reach 27 is 7.87 acres, of which approximately half is willow riparian forest habitat.
Downstream of PCH, Reach 27 flows into Machado Lake, located within Ken Malloy Harbor
Regional Park. Owned and operated by the City of Los Angeles, the Park is a wildlife sanctuary

" The resident subspecies salicamans of the American goldfinch in the region has the common name of the “willow

goldfinch.”
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well known for the wide variety of birds it supports. Public access has been limited at Reach 27,
but it is an integral part of the riparian ecosystem of Ken Malloy Harbor Regional Park and
Wilmington Drain and is also a well known bird watching location.

The migratory bird survey results for Reaches 24 and 27 are shown below in Table 9. The pre-
clearing surveys for both channel reaches were conducted in September 2010 during the peak
of fall migration, although the survey results show relatively few species that would be
considered as “transients” (a term used for migratory birds being at a location for a relatively
short stay during migration). None of the 17 species observed at Reach 24 on September 15,
2010 can be considered transients, as they potentially either nested or spent the summer at or
near this location (see Table 7). For example, the two red-tailed hawks (Buteo jamaicensis)
observed foraging at Reach 24 were in juvenal plumage, indicating they were born during the
2010 breeding season and, for this species at this time and place, are birds that have dispersed
from their natal territory in search of prey. For Reach 27, of the 24 species observed on
September 21, 2010, only the Wilson’s warbler (Cardellina pusilla) and western tanager
(Piranga ludoviciana) would be considered transients.

TABLE 9
MIGRATORY BIRD SURVEYS
Compton Creek Wilmington Drain
(Reach No. 24) (Reach No. 27)
Species 15-Sept-10 | 1-Dec-10 | 21-Sept-10 | 1-Dec-10

Gadwall (Anas strepera) - - - 8
Mallard (Anas platyrhynchos) - 11 12 90
Cinnamon teal (Anas cyanoptera) - 12 - -
Northern pintail (Anas acuta) - - - 1
Pied-billed grebe (Podilymbus podiceps) - 2 - -
Great blue heron (Ardea herodias) - 2 1 3
Great egret (Ardea alba) 1 2 - 3
Snowy egret (Egretta thula) 1 1 10
Black-crowned night-heron (Nycticorax nycticorax) 1 - - 4
Red-shouldered hawk (Buteo lineatus) 1 2 1 1
Red-tailed hawk (Buteo jamaicensis) 2 - - -
American kestrel (Falco sparverius) 1 - - 2
American coot (Fulica americana) - 55 1 -
Killdeer (Charadrius vociferus) - 26 - -
Greater yellowlegs (Tringa melanoleuca) - 1 - -
Wilson’s snipe (Gallinago delicata) - 22 - -
Rock pigeon (Columba livia) * 1 4 15 11
Mourning dove (Zenaida macroura) - 1 2 1
Anna’s hummingbird (Calypte anna) - - 3 4
Rufous/Allen’s hummingbird (Selasphorus sp.) - - 1 1
Belted kingfisher (Ceryle alcyon) - - - 1
Black phoebe (Sayornis nigricans) 5 6 6
Say’s phoebe (Sayornis saya) - 1 - -
American crow (Corvus brachyrhynchos) 2 4 4 -
Common raven (Corvus corax) - 2 4 4
Barn swallow (Hirundo rustica) 6 - - -
Bushtit (Psaltriparus minimus) - - - 10
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TABLE 9
MIGRATORY BIRD SURVEYS
Compton Creek Wilmington Drain
(Reach No. 24) (Reach No. 27)
Species 15-Sept-10 1-Dec-10 21-Sept-10 1-Dec-10

House wren (Troglodytes aedon) - - - 2
Ruby-crowned kinglet (Regulus calendula) - - - 3
Northern mockingbird (Mimus polyglottos) 4 2 - -
European starling (Sturnus vulgaris) * - 4 - -
Orange-crowned warbler (Oreothlypis celata) - - 3 2
Yellow warbler (Dendroica petechia) - - 1 -
Yellow-rumped warbler (Dendroica coronata) - 26 - 25
Townsend’s warbler (Dendroica townsendi) - - - 1
Common yellowthroat (Geothlypis trichas) 32 28 22 11
Wilson’s warbler (Wilsonia pusilla) - - 1 1
California towhee (Melozone crissalis) - - 1 2
Song sparrow (Melospiza melodia) 19 12 5 2
Lincoln’s sparrow (Melospiza lincolnii) - - - 4
White-crowned sparrow (Zonotrichia leucophrys) - - - 3
Western tanager (Piranga ludoviciana) - - 2 -
Blue grosbeak (Passerina caerulea) - - 2 -
Red-winged blackbird (Agelaius phoeniceus) 40 15 - -
House finch (Carpodacus mexicanus) 25 35 13 12
Lesser goldfinch (Spinus psaltria) - - 5 -
American goldfinch (Spinus tristis) 1 2 - 1
House sparrow (Passer domesticus) * - 3 2 -
Orange bishop (Euplectes franciscanus) ** 7 - - -
Nutmeg mannikin (Lonchura punctulata) ** 25 - 35 5
TOTAL SPECIES 17 26 24 31
TOTAL BIRD ABUNDANCE / 190 307 164 265
BIRD DENSITY (bird per acre) (6.3) (10.1) (20.8) (33.7)

* Introduced Species — Non-native species that have received recognition by the California Bird Records Committee (CBRC) as
having established breeding populations in California.

** Exotic Species — Non-native species that may or may not breed in California and, if breeding, have not yet reached the population
level considered necessary by the CBRC for recognition as an Introduced Species.

As shown on Table 9, the post-clearing migratory bird survey was conducted on December 1,
2010. This survey was delayed past the peak fall migration period due to unavoidable delays in
the maintenance of the channels caused by renewal of Nationwide Permit Number 31 for
Maintenance of Existing Flood Control Facilities on September 7, 2010, as well as by an early
and active rainy season, which further delayed LACFCD maintenance. Maintenance activities
were ongoing during the December 1, 2010, survey at Reach 27, although generally confined to
one area just downstream of Lomita Boulevard and were nearly complete. The December 1,
2010 post-clearing survey noted numerous migratory birds at both SBC reaches; birds present
at this time are typically considered winter visitors rather than transients. Distinguishing
individual birds as migrants in these results may not be possible with some species, since there
may be a mix of resident and migratory birds. For example, the mallards (Anas platyrhynchos)
observed at both channel reaches may include individuals that migrated into the region from the
north, but also probably include individuals that are resident in the region and quite possibly
bred at both of these SBC reaches.
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Some species, particularly the waterbirds, may remain through the summer season but are rare
breeders in the region. For example, the great egret (Ardea alba) and snowy egret (Egretta
thula) are fairly common during summer, but their breeding only takes place at rookeries, of
which there are very few in the region. Great and snowy egrets migrate, but the individuals
observed at both channel reaches may represent non-breeding birds that summered rather than
migrated. The following 12 species observed during the December 1, 2010 survey were
considered to consist solely of migrants: gadwall (Anas strepera), northern pintail (Anas acuta),
greater yellowlegs (Tringa melanoleuca), Wilson’s snipe (Gallinago delicata), Say’s phoebe
(Sayornis saya), house wren (Troglodytes aedon), ruby-crowned kinglet (Regulus calendula),
yellow-rumped warbler (Dendroica coronata), Townsend’s warbler (Dendroica townsendi),
Wilson’s warbler (Wilsonia pusilla), Lincoln’s sparrow (Melospiza lincolnii), and white-crowned
sparrow (Zonotrichia leucophrys). Nine of these 12 species (totaling 48 individuals) were
recorded at Reach 27, and four of these species (totaling 50 individuals) were recorded at
Reach 24 (see Table 9).

The most noteworthy occurrence among this list of species was the relatively high total of
22 Wilson’s snipes recorded at Reach 24 on December 1, 2010. Wilson’s snipe requires
freshwater marsh habitats, but will also use flooded fields and ditches with sparse vegetation.
Although generally considered to be a fairly common wintering species in the region, it has been
declining due to loss of habitat (Unitt 2004). The overall survey totals for migratory birds at
thesetwo channel reaches are considered to be relatively low, particularly for the pre-clearing
surveys, but this is not unexpected, as migratory bird surveys typically show great variety in
numbers between years and on any given day.
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SECTION 4.0 VEGETATION TRANSECTS

BonTerra Consulting biologists quantitatively assessed the percent cover of the vegetation
within each of the SBC reaches. The quantification was accomplished by selecting transect
locations that were correlated to the maps that depicted Manning’s or hydraulic roughness
coefficient values (n values) developed by LACFCD hydrologists for the reaches. Transects
were conducted before and after LACFCD’s annual fall season maintenance activities. Each
transect was conducted perpendicular to the flow of water (i.e., across the width of each reach).
Global Positioning System (GPS) points were taken at both the beginning and ending locations
for each transect. The start point of each transect was generally located at the top of the bank to
the right when facing upstream. For SBC reaches that had flowing water and where the water
was too deep to cross, the transect was broken up into three segments: A, B, and C. The A and
B segments had GPS points taken at both the beginning and ending locations of the segment,
with the starting point of each segment at the water’s edge in the middle of the channel then
working out to the top of the bank. The A segment was to the left when facing upstream, and the
B segment was to the right when facing upstream. Segment C, the width of the open water (i.e.,
the span of the channel that was too deep to cross), was calculated to be the distance between
the starting GPS points of Segments A and B across the water.

Data were collected, using the point-intercept method, at one-foot intervals along each transect.
Except for sites with high diversity of plant species, the results of the line-intercept method do
not differ significantly from the point-intercept method. Since the point-intercept method is less
time consuming, and flood control channels in general support relatively low diversity, the line-
intercept method was selected as the most appropriate method for the vegetation transects.
Table 10 below lists each reach and the distance of each transect. Data included identification
and documentation of each plant species and the ground cover that occurred at one-foot
intervals along each transect. Data workbooks are included as Appendix F, and the transect
locations are shown on the vegetation maps of Appendix B. Non-native grass species were
generally compiled together into one non-native grass category. Tree sizes were identified as
mature, medium shrub, or seedling. Trees and other plants rooted on upper banks outside of
the drainage were not included in the data (i.e., the tree canopy of a tree rooted outside the
channel was not included*?). Photographs were also taken from the starting and ending points
of each transect or transect segment.

TABLE 10
VEGETATION ANALYSIS TRANSECTS

Transect Transect Transect
Transect Length Transect Length Transect Length
Reach No. No. (ft) Reach No. No. (ft) Reach No. No. (ft)
1 1 65 1 35 1 55
14 96
1 85 2 45 2 55
2 2 65 15 1 85 1 10
3 35 2 80 99 2 20
3 1 40 16 1 20 3 10
4 1 65 17% 1 30 100 1 40
2 64 1 20 - — -
18
5 1 50 2 20 - — -
2 50 19 1 75 - - -

12 Note that this differs from the methods used to map vegetation types of the SBC reaches as tree canopies of

trees rooted outside the banks of the channel were used to determine the vegetation type.

¥ Owned and maintained by City of Glendale.
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TABLE 10
VEGETATION ANALYSIS TRANSECTS
Transect Transect Transect
Transect Length Transect Length Transect Length
Reach No. No. (ft) Reach No. No. (ft) Reach No. No. (ft)
6 1 30 2 93 - - -
7 1 115 20 Not Not _ _ _
accessible | accessible

8 1 40 21 1 15 - - -
2 50 1 55 - - -
9 1 25 22 2 45 - - -
1 65 3 45 - - -
2 74 1 221 - - -

10
3 75 2 214 - - -

24

4 85 3 235 - - -
1 75 4 233 = - -

12
2 110 1 537 - - -
1 40 2 520 - - -

25

13 2 40 3 557 - - -
3 40 4 525 - - -

Pre- and Post-clearing Vegetation Transects

Transect data was collected at each of the SBC reaches by BonTerra Consulting Senior
Botanist Sandy Leatherman, BonTerra Consulting Botanist/Restoration Ecologist Jeff Crain, and
BonTerra Consulting Biologist Jennifer Pareti on August 19, 23, 26, 27 and 31 and September
1, 9 and 16, 2010, prior to the onset of LACFCD annual maintenance activities. These are the
“pre-clearing” vegetation transects shown below in Table 11.

Transect data were also collected (using the same methodology as for pre-clearing transects)
after maintenance activities on December 2, 7, and 14, 2010, by Senior Botanist
Sandy Leatherman, Botanist/Restoration Ecologist Jeff Crain, Biologist Jennifer Pareti, and
Botanist Andrea Edwards, all of BonTerra Consulting. These transects, conducted at the same
locations as the pre-clearing vegetation transects, are shown in Table 11. Because vegetation
clearing occurred for different SBC reaches on different dates, a variable but generally small
amount of vegetative re-growth occurred before post-clearing transect data collection was
performed. If vegetation clearing did not occur, no post-clearing transect data was collected;
Table 11 below indicates this with “N/A”.
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TABLE 11
TOTAL VEGETATED AND UNVEGETATED PERCENT COVER
Vegetation Clearing Effect on Percent Cover
Pre-Vegetation Clearing Post-Vegetation Clearing* (Post-Clearing minus Pre-Clearing)*
Reach Transect Native | Non-native Unvegetated Native Non-native | Unvegetated Native Non-native Unvegetated
1 1 100.0 63.1 0.0 98.5 32.3 0.0 -1.5 -30.8 0.0
1 97.7 60.0 0.0 9.4 64.7 25.9 -88.2 4.7 25.9
2 2 66.2 69.2 0.0 46.2 20.0 36.9 -20.0 -49.2 36.9
3 50.8 29.2 5.7 27.7 4.6 48.6 -23.1 -24.6 42.9
3 1 60.0 325 12,5 45.0 7.5 50.0 -15.0 -25.0 375
1 1.5 83.1 16.9 15 67.7 32.3 0.0 -15.4 154
4 2 57.8 48.4 17.2 18.8 29.7 53.1 -39.1 -18.8 35.9
1 100.0 26.0 0.0 100.0 14.0 0.0 0.0 -12.0 0.0
> 2 34.0 28.0 58.0 22.0 6.0 72.0 -12.0 -22.0 14.0
6 3 100.0 40.0 0.0 50.0 36.7 26.7 -50.0 -3.3 26.7
7 1 63.5 2.6 35.7 n/a n/a n/a n/a n/a n/a
1 0.0 22.5 77.5 0.0 25 97.5 0.0 -20.0 20.0
8 2 2.0 46.0 52.0 0.0 16.0 84.0 -2.0 -30.0 32.0
9 1 16.0 0.0 84.0 16.0 0.0 84.0 0.0 0.0 0.0
1 24.6 46.2 43.1 16.9 6.2 76.9 -7.7 -40.0 33.8
10 2 10.8 87.8 10.8 0.0 14.9 85.1 -10.8 -73.0 74.3
3 0.0 28.0 72.0 0.0 1.0 74.0 0.0 -27.0 2.0
4 14.1 294 61.2 1.2 15.3 83.5 -12.9 -14.1 224
12 1 56.7 8.0 33.3 28.0 2.7 70.7 -28.7 -5.3 37.3
2 82.7 31.8 4.6 83.6 17.3 4.6 0.9 -14.6 0.0
1 0.0 92.5 7.5 0.0 77.5 22.5 0.0 -15.0 15.0
13 2 60.0 42.5 10.0 65.0 40.0 10.0 5.0 -2.5 0.0
3 20.0 825 15.0 0.0 35.0 65.0 -20.0 -47.5 50.0
1 1 100.0 0.0 0.0 68.6 62.9 11.4 -31.4 62.9 11.4
2 2.2 53.3 44.4 n/a n/a n/a n/a n/a n/a
15 1 49.4 15.3 74.1 0.0 5.9 94.1 -49.4 94 20.1
2 24.0 66.0 47.5 10.0 4.0 91.3 -14.0 -62.0 43.8
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TABLE 11
TOTAL VEGETATED AND UNVEGETATED PERCENT COVER
Vegetation Clearing Effect on Percent Cover
Pre-Vegetation Clearing Post-Vegetation Clearing* (Post-Clearing minus Pre-Clearing)*
Reach Transect Native | Non-native Unvegetated Native Non-native | Unvegetated Native Non-native Unvegetated

16 1 0.0 50.0 50.0 0.0 40.0 60.0 0.0 -10.0 10.0
17 1 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 0.0
1 0.0 70.0 30.0 0.0 45.0 55.0 0.0 -25.0 25.0

18 2 5.0 0.0 95.0 0.0 0.0 100.0 -5.0 0.0 5.0
19 1 18.7 36.0 64.0 0.0 33.3 66.7 -18.7 -2.7 2.7
2 2.2 11 95.7 9.7 2.2 89.3 7.5 1.1 -6.5

21 1 0.0 13.3 86.7 0.0 0.0 100.0 0.0 -13.3 13.3
1 7.3 1.8 90.9 14.6 10.9 74.6 7.3 9.1 -16.4

22 2 2.2 6.7 91.1 4.4 111 84.4 2.2 4.4 -6.7
3 62.2 0.0 37.8 11.1 8.9 88.9 -51.1 8.9 51.1

1 20.3 43.6 56.4 n/a n/a n/a n/a n/a n/a

04 2 6.1 53.9 40.4 6.9 17.9 75.3 0.8 -36.0 34.9
3 2.7 31.8 67.1 8.9 22.5 68.6 6.2 -9.3 15

4 3.2 68.4 31.7 1.4 21.0 77.3 -1.8 -47.4 45.6

1 46.6 46.7 36.8 26.5 17.0 58.6 -20.1 -29.7 21.7

25 2 194 34.4 51.7 n/a n/a n/a n/a n/a n/a
3 25.6 54.0 34.6 n/a n/a n/a n/a n/a n/a

4 48.9 19.1 40.0 n/a n/a n/a n/a n/a n/a

1 81.8 78.2 7.3 70.9 54.6 12.7 -10.9 -23.6 55

% 2 56.4 34.6 21.8 20.0 23.6 60.0 -36.4 -10.9 38.2
1 0.0 10.0 90.0 0.0 0.0 100.0 0.0 -10.0 10.0

99 2 35.0 65.0 20.0 0.0 75.0 25.0 -35.0 10.0 5.0
3 100.0 40.0 0.0 0.0 10.0 90.0 -100.0 -30.0 90.0

100 1 60.0 35.0 22.5 0.0 10.0 90.0 -60.0 -25.0 67.5
Average 35.9*%* 38.2%* 39.6** 19.6 219 61.7 -16.3 -16.3 22.1

* n/a indicates that a post-clearing survey was not completed because vegetation as this transect location had not been cleared
** gaverages exclude pre-clearing transect data from the 6 reaches where post-clearing transects were not performed

% Owned and maintained by City of Glendale.
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Table 11 shows the results of the pre- and post-clearing transects of percent cover of native
vegetation, non-native vegetation, and unvegetated areas for each of the SBC reaches. Data in
Table 11 also summarize the net changes in percent cover between pre- and post-clearing
transects to measure the effect of vegetation clearing on percent cover relative to native
vegetation, non-native vegetation, and unvegetated areas. The combined totals of 45 pre- and
post-clearing vegetation transects on Table 11 for the SBC reaches show an average net loss of
16.3 percent cover for both native and non-native vegetation, and an average net gain of
22.1 percent cover for unvegetated areas following the 2010 clearing activities.

The overall percent cover of unvegetated areas in the SBC reaches would be expected to
increase after clearing activities. Table 11 shows an average net gain of 22.1 percent cover for
the SBC reaches. The post-clearing transects were conducted in early December 2010, about
one month on average after completion of the LACFCD’s annual fall clearing activities. Post-
clearing transects performed immediately after clearing activities at each SBC reach would
produce higher percentages of unvegetated areas. Regrowth is rapid, however, for most SBC
reaches as winter rains generally occur not long after completion of the fall clearing activities.

5 Six of the 51 vegetation transects conducted prior to the LACFCD’s fall clearing activities were not repeated

during the post-clearing surveys for the following reasons: transect was placed in an area of the channel where
no clearing occurs (Reach 14 — one transect), flooded conditions (Reach 24 — one transect), and LACFCD
decision not to work in those areas in 2010 (Reach 25 — three transects). Furthermore, pre- and post-clearing
transects were not conducted at Reach 21 due to access issues. These transects were designated as N/A on
Table 11 and not used for computations.
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SECTION 5.0 CRAM ANALYSIS

The California Rapid Assessment Method (CRAM) is a wetland monitoring tool that is designed
to quickly evaluate the overall condition of a wetland and identify stressors that affect its
condition. CRAM scores result from the evaluation of four equally-weighted attributes: (1) buffer
and landscape context; (2) hydrology; (3) physical structure; and (4) biotic structure (Collins et al
2008a). A summary of the ten metrics and six sub-metrics that comprise these attributes is
provided in Table 12.

TABLE 12
SUMMARY OF CRAM ATTRIBUTES AND METRICS

Attribute Metric Description
Measures connectivity along the riparian corridor for
Landscape Connectivit wildlife movement; non-buffer land types are identified
P y 500 meters upstream and downstream of Assessment
Area
Buffer and Buffer Condition Combination of the three sub-metric scores described
Landscape below
Context Percent of Assessment Area | Measures percentage of Assessment Area perimeter that
.8 with Buffer contains land cover types that provide a buffer
% % Average Buffer Width Measures the average width of identified buffer land types
1S around Assessment Area
Buffer Condition Qualitatively evaluates buffer condition
Water Source Qualitatively evaluates impacts to the extent, duration,
and frequency of saturated or ponded conditions
Hydrology Hydroperiod/Channel Stability Qualitatively evaluates channel equilibrium, degradation,

or aggradation

Hydrologic Connectivity

Measures the entrenchment of the channel to determine
the ability for water to inundate adjacent upland areas.

Structural Patch Richness
Physical Structure

Measures the diversity of physical riparian features that
may potentially provide habitat for aquatic species (e.qg.
vegetated islands, pools, riffles, etc.).

Topographic Complexity

Qualitatively evaluates the variety of elevations (i.e.
micro-topographic heterogeneity)

Plant Community

Average of the three sub-metric scores described below

Number of Plant Layers

Identifies of number of plant strata

Number of Co-dominant
Species

Identifies the number of co-dominant plant species based
on visual estimation

Sub-
metrics

Biotic Structure ) .
Percent Invasive Species

Measures the percent of invasive plant species among
the co-dominant species identified above

Horizontal Interspersion

Qualitatively evaluates the variety and distribution of plant
associations

Vertical Biotic Structure

Identifies the number and distribution of plant strata

In 2006, the U.S. Environmental Protection Agency (USEPA) recommended a framework for
comprehensive wetland monitoring to help states meet the requirements described in the Clean
Water Act. This framework consists of the following three-tiered approach (USEPA 2006):

e Level 1 assessments: map-based inventories of wetland resources.

e Level 2 assessments: evaluation of general wetland condition using relatively simple

field indicators.
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e Level 3 assessments: collection of quantitative data about selected functions or
beneficial uses of wetlands.

CRAM is designed as a Level 2 assessment tool that provides scientifically defensible,
standardized data on the trends and condition of wetlands and on stressors that affect wetlands
(Collins et al. 2008b). The ten metrics (and six sub-metrics) used in CRAM evaluations are
derived from Level 3 studies that are designed to show relationships between the ecological
functions of the wetlands and anthropogenic stress. Stein et al. (2009) tested the validity of the
CRAM approach by correlating CRAM scores to existing monitoring and assessment data on
avian diversity, benthic macroinvertebrate indices, and plant community composition. The
results of this analysis indicate that rapid assessment methods, including CRAM, can provide a
meaningful and reliable tool for assessing wetland conditions.

CRAM scores for each of the 4 attributes range from 25 to 100. The four attribute scores are
then averaged to determine the final CRAM score for a site. The final score is a relative
measurement to indicate how an individual site compares to the best achievable conditions. For
example, the Southern California Coastal Water Research Project (SCCWRP 2010) performed
CRAM evaluations throughout the San Gabriel River Watershed. The highest score in this study
was 91, recorded in areas of the upper San Gabriel River watershed, while the lowest score
was 35, recorded in the channelized mainstem of the river.

On August 17, 19, 20, 23, 25, and 30, 2010, BonTerra Consulting Restoration Ecologist
David Hughes, who is certified to conduct CRAM assessments, visited each of the SBC
reaches. Prior to visiting each SBC reach, one or more Assessment Areas (AA) were identified
on aerial photographs, consistent with CRAM guidelines. The AA is the CRAM study area for
each SBC reach; the number of AAs is dependent on the size of the area to be assessed and
the variability of conditions. Generally, the minimum length of an AA is 100 meters; however,
several of the SBC reaches analyzed for this study were less than 100 meters in length
(Reaches 3, 6, 16, 20, 21, 96, and 100). For these reaches, the AA was shortened to the total
length of each SBC reach, because areas outside the boundaries of the SBC reach were not
consistent with conditions within the reach (e.g., considering an adjacent concrete-lined channel
would lower the overall score). Reaches 1, 9, and 17 were also less than 100 meters in length,
but the AA extended beyond the limits of these reaches because it was determined in the field
that extending the AA would provide better data to evaluate the condition of the SBC reach.

Field investigations at each of these reaches consisted of performing channel measurements;
visually estimating conditions; and identifying features on standardized checklists to determine
scores for the following metrics and sub-metrics: buffer condition, hydroperiod/channel stability,
hydrologic connectivity, structural patch richness, topographic complexity, number of plant
layers, number of co-dominant species, percent invasive species, horizontal interspersion, and
vertical biotic structure. The following metrics were initially analyzed in the office via aerial photo
analysis with results confirmed or adjusted in the field: landscape connectivity, percent of AA
with buffer, average buffer width, and water source.

All SBC reaches examined in this Report have been engineered and regularly maintained to
some degree, which affects their CRAM scores. The principal stressors noted at most SBC
reaches include the presence of adjacent urban residential areas (affecting the buffer and
landscape context attribute); non-point source discharges and flow diversions/unnatural inflows
(affecting the hydrology attribute); vegetation management and presence of trash (affecting the
physical structure attribute); and tree removal/sapling removal and treatment of non-native plant
species (affecting the biotic structure attribute). The banks of several SBC reaches are lined
with concrete or riprap (Reaches 7, 8, 10, 15, 18, 19, 24, and 25), which significantly affects the
buffer quality. The banks of Reaches 2, 4, and 99 had been altered so that they were vertical,
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which negatively affects the hydrological connectivity and landscape connectivity scores. Other
noted stressors include the presence of drop structures at Reaches 19 and 22.

CRAM scores for the SBC reaches range from a maximum score of 65.3 for Reach 1 to a
minimum score of 38.5 for Reach 7. A summary of attribute scores and final scores for each of
the SBC reaches is provided below in Table 13. Final CRAM scores are listed from high to low
in Table 14. Raw CRAM scores of all of the individual metrics are provided in Appendix G.

TABLE 13
SUMMARY OF 2010 CRAM SCORES

CRAM Attributes
Buffer and
Channel Landscape Physical
Reach No. Context Hydrology Structure Biotic Structure Final Score®
1 43.1 83.3 62.5 72.2 65.3
2 51.7 79.2 37.5 75.0 60.9°
3 33.5 83.3 37.5 58.3 53.2
4 40.4 83.3 43.8 72.2 59.9
5 335 58.3 50.0 66.7 52.1
6 41.0 58.3 37.5 63.9 50.2
7 37.5 58.3 25.0 333 38.5
8 25.0 41.7 50.0 41.7 39.6
9 274 58.3 37.5 36.1 39.8
10 50.4 54.2 37.5 31.9 43.5°
12 51.6 66.7 50.0 80.6 62.2
13 52.8 66.7 37.5 44.4 50.4
14 47.2 70.8 43.8 62.5 56.1°
15 25.0 66.7 25.0 44.4 40.3°
16 42.2 100.0 37.5 27.8 51.9
17*° 45.4 100.0 62.5 47.2 63.8
18 27.4 75.0 37.5 63.9 50.9
19 55.2 66.7 25.0 333 45.0
20 55.8 58.3 37.5 38.9 47.6
21 47.9 58.3 37.5 41.7 46.3
22 89.1 66.7 37.5 66.7 65.0
24 75.0 70.9 25.0 36.1 51.7°
25 67.7 75.1 37.5 50.0 57.5
96 43.1 66.7 37.5 63.9 52.8
99 54.2 52.8 25.0 51.9 46.0°
100 25.0 58.3 50.0 66.7 50.0
CRAM: California Rapid Assessment Method
Final score is calculated as the average of the four attribute scores (refer to Appendix G for raw scores).
P More than one Assessment Area was Utilized for these channel reaches, the final score reflects the average score of
the Assessment Areas.

* Owned and maintained by City of Glendale.
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TABLE 14
2010 CRAM SCORES RANKED HIGH TO LOW
CRAM Attributes
Buffer and
Channel Landscape Physical Biotic
Reach No. Context Hydrology Structure Structure Final Score®
1 43.1 83.3 62.5 72.2 65.3
22 89.1 66.7 37.5 66.7 65.0
17" 45.4 100.0 62.5 47.2 63.8
12 51.6 66.7 50.0 80.6 62.2
2 51.7 79.2 375 75.0 60.9"
40.4 83.3 43.8 72.2 59.9
25 67.7 75.1 375 50.0 57.5
14 47.2 70.8 43.8 62.5 56.1°
3 335 83.3 375 58.3 53.2
96 43.1 66.7 375 63.9 52.8
5 335 58.3 50.0 66.7 52.1
16 42.2 100.0 375 27.8 51.9
24 75.0 70.9 25.0 36.1 51.7°
18 27.4 75.0 37.5 63.9 50.9
13 52.8 66.7 375 44.4 50.4
6 40.1 58.3 375 63.9 50.2
100 25.0 58.3 50.0 66.7 50.0
20 55.8 58.3 375 38.9 47.6
21 47.9 58.3 375 41.7 46.3
99 54.2 52.8 25.0 51.9 46.0°
19 55.2 66.7 25.0 33.3 45.0
10 50.4 54.2 375 31.9 43.5°
15 25.0 66.7 25.0 44.4 40.3°
9 27.4 58.3 37.5 36.1 39.8
8 25.0 41.7 50.0 41.7 39.6
7 375 58.3 25.0 33.3 38.5
Final score is calculated as the average of the four attribute scores.
P More than one Assessment Area was utilized for these channel reaches, the final score reflects the average score of
the Assessment Areas.

" Owned and maintained by City of Glendale.
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SECTION 6.0

RECOMMENDATIONS

In order to provide the LACFCD with recommendations for allowing additional vegetation in
those SBC reaches identified by the hydraulic analysis as having sufficient flood-control
capacity to allow such vegetation, BonTerra Consulting developed biological value rankings for
all 26 SBC reaches. The biological value rankings are a synthesis of results from all biological
surveys conducted for this Report, including the CRAM analysis. The results are presented
below in Tables 15 and 16.

TABLE 15
SUMMARY OF BIOLOGICAL VALUES
Native Special Special Summer Transects -
Reach Vegetation Status Status (Breeding) Native CRAM
Number Types® Plants wildlife® Birds® Vegetation® | Results® | Final Score

1 1 - - - 1 1 3
2 1 - 1 1 1 1 5
3 0.5 - - - 1 1 25
4 1 - - - 0.5 1 25
5 1 - 1 1 1 5
6 1 - 1 1 0.5 4.5
7 1 - - - 1 0.5 25
8 0.5 - - - 0.5 0.5 1.5
9 0.5 - - 0.5 0.5 0.5 2
10 1 - - - 0.5 0.5 2
12 1 - 15 1 1 1 55
13 1 - 0.5 0.5 0.5 0.5 25
14 1 - 1 0.5 1 1 4.5
15 0.5 - - 0.5 0.5 0.5 2
16 1 - - 1 0.5 1 35
17* 1 1 - 1 0.5 1 45
18 0.5 - - - 0.5 0.5 1.5
19 1 - - - 0.5 0.5 2
20 0.5 - - 1 0.5 0.5 25
21 0.5 - - 0.5 0.5 0.5 2
22 1 - - 1 0.5 1 3.5
24 1 - - 1 0.5 1 35
25 1 - - 1 0.5 1 35
96 1 - 1 1 1 1 5
99 0.5 - 1 1 0.5 0.5 35
100 0.5 - - - 1 0.5 2

vegetation type was identified as disturbed.

A score of 1 was assigned if a native vegetation type was present in the reach; score was reduced by one-half if the native

A score of 1 was assigned if a special status species has been located in the reach during focused surveys; a one-half score

was assigned for those reaches with continued potential for special status species but focused surveys have not yet had
positive results for that species (Santa Ana sucker at Reach 13); a score of 1 was also assigned to this column if a special
status species was located in the reach during the summer breeding bird surveys conducted for this FS (i.e., yellow warbler)
with one exception — a score of 1 was already existing for Reach 12 due to presence of arroyo chub identified during focused
fish surveys and so an additional half-point was assigned to this column for the yellow warblers identified in this reach during
the summer season bird surveys.

18

Owned and maintained by City of Glendale.
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TABLE 15
SUMMARY OF BIOLOGICAL VALUES

Reach
Number

Native
Vegetation
Types®

Special
Status
Plants

Special
Status
wildlife®

Summer
(Breeding)
Birds®

Transects -
Native
Vegete\tiond

CRAM
Results®

Final Score

A score of 1 was assigned if more than one of the following bird species considered to be uncommon and/or local and/or
declining breeding species in the lowlands of the Los Angeles River Watershed were detected during this survey: cinnamon
teal, green heron, common gallinule, black-chinned hummingbird, acorn woodpecker, pacific-slope flycatcher, ash-throated
flycatcher, hutton’s vireo, oak titmouse, yellow warbler, black-headed grosbeak, and Bullock’s oriole.

A score of 1 was assigned if the pre-clearing transects produced greater than 50% native vegetation on average for the reach.
A score of 1 was assigned to the 13 reaches with highest CRAM scores; a score of one-half was assigned to the 13 reaches
with the lowest CRAM scores.

TABLE 16
BIOLOGICAL VALUE SCORES RANKED HIGH TO LOW
Native Special Special Summer Transects
Reach Vegetation Status Status (Breeding) Native CRAM Final
Number Types Plants Wildlife Birds Vegetation Results Score®
12 1 — 15 1 1 1 5.5
2 1 — 1 1 1 1 5
96 1 — 1 1 1 1 5
5 1 — 1 1 1 1 5
17" 1 1 - 1 0.5 1 4.5
14 1 — 1 0.5 1 1 4.5
6 1 — 1 1 1 0.5 4.5
22 1 — — 1 0.5 1 3.5
16 1 — — 1 0.5 1 3.5
25 1 — — 1 0.5 1 3.5
24 1 — — 1 0.5 1 3.5
99 0.5 — 1 1 0.5 0.5 3.5
1 1 — — — 1 1 3
4 1 — — — 0.5 1 2.5
3 0.5 — — - 1 1 2.5
13 1 — 0.5 0.5 0.5 0.5 2.5
20 0.5 — — 1 0.5 0.5 2.5
7 1 — — — 1 0.5 2.5
100 0.5 — — — 1 0.5 2
21 0.5 — — 0.5 0.5 0.5 2
19 1 — — — 0.5 0.5 2
10 1 — — — 0.5 0.5 2
15 0.5 — — 0.5 0.5 0.5 2
9 0.5 — — 0.5 0.5 0.5 2
18 0.5 — — — 0.5 0.5 1.5
8 0.5 — — — 0.5 0.5 1.5

Final scores of equal value were sorted from high to low based on their final CRAM score (see Table 14). For example,
Reaches 2 and 96 have equal biological value scores of 5, but Reach 2 was ranked higher than Reach 5 as it had a final
CRAM score of 60.9 compared to 52.8 for Reach 96.

Table 16 shows a strong correlation between higher CRAM scores and higher Biological Value
scores. Caballero Creek Main Channel Inlet (East Fork) (Reach 6) is ranked in the lower half of
CRAM scores (see Table 14), but is ranked No. 7 in Table 16 in large part because it is
contiguous with the larger Caballero Creek Main Channel Inlet (West Fork) (Reach 5) and the

¥ Owned and maintained by City of Glendale.
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confluence of these two creeks was surveyed as one reach (see Table 7) for the summer
season bird surveys. Reach 6 benefited from the shared survey results with Reach 5.

As noted in the Hydraulic Analysis Technical Assessment Report prepared by the LACFCD,
17 SBC reaches, some of which already are being cleared of vegetation, were found to lack
sufficient hydraulic capacity to support additional vegetation. No recommendations for additional
vegetation were therefore made for these reaches (2, 3, 4, 5, 6, 8, 10, 12, 13, 14, 15, 16, 18, 24,
96, 99, 100). The LACFCD requested that BonTerra Consulting develop recommendations for
additional vegetation for the remaining 7 SBC Reaches (1, 9, 19, 20, 21, 22, and 25). Reach 7
was eliminated due to concerns about West Nile Virus issues. The recommendations for these
SBC Reaches, following review by LACFCD channel maintenance personnel, are provided
below as Exhibit 1. Note that they are presented in order according to their ranked biological
value from high to low (see Table 16).
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Reach 22

Except for on the crib structures, allow native shrubs (but not trees)
to grow on the invert of the entire channel reach. Selectively
protect native shrubs by removing non-native vegetation. Native

trees will not be allowed to mature on the channel invert.

Vegetation Types

JEBOE N

scale broom scrub

disturbed scale broom scrub

southern coast live oak riparian forest

disturbed southern coast live oak riparian forest

willow riparian forest
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southern willow scrub
cattail wetland

cattail wetland/open water
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Reach 25
In the last 500 ft of the reach (downstream end of reach) and on
the left bank looking downstream, allow four willow trees to grow
and mature at edge of water. Note that these willow trees will be
maintained under existing maintenance plan that allows for trimming
of lower branches.
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Reach 1

Allow willow canopy to spread outside channel. Allow native shrubs
such as coyote bush and mule fat to become established in this

area. Relocate existing chainlink fence as shown on exhibit to
protect this area.

Proposed new

chain-link fence location

\
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Reach 20
Allow native herbaceous and shrub species to grow on right bank
looking downstream. Selectively remove non-native species from
right bank. Do not allow oaks or other additional trees to grow on
the banks.

Reach 21

the banks.

Allow native herbaceous and shrub species to grow on left bank
looking downstream underneath the coast live oak woodland.
Selectively remove non-native ground cover species (e.g. ivy) from
left bank. Do not allow additional oaks or other trees to grow on

Reash 20
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Reach 19

Except for on the crib structures, allow native shrubs to grow on the
invert of the channel reach from the upstream end to the pedestrian
bridge at Mountain Ave. Selectively protect native shrubs by
removing non-native vegetation. Native trees will not be allowed to
grow in the invert.
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Reach 9

Remove non-native ash trees at top of both banks and replace with
native trees. Sycamore trees are the preferred native trees to be
planted per the maintenance plan that will be prepared for this task
at a later date.
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APPENDIX B

SOFT-BOTTOM CHANNEL MAPS OF VEGETATION TYPES
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