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riparian forest. The riparian vegetation in the Big Creek ALP Project vicinity is generally
composed of narrow bands along steep, high gradient streams and is often interspersed
with areas of unvegetated, boulder, or bedrock reaches. Where the terrain is level and
open, the riparian zone is usually continuous, wider, and may merge into montane
meadows.

2.0 STUDY OBJECTIVES

• Determine Project impacts on riparian communities.

3.0 STUDY IMPLEMENTATION

3.1 STUDY ELEMENT COMPLETED

• Mapped riparian communities by aerial photography interpretation and ground-
truthing methods in conjunction with TERR-1, Vegetation Communities Study
Report, based on agency consultation and review of existing information. This
information was incorporated into a GIS database.

• Developed a list of historical aerial photography available in the Big Creek ALP
Project area.

• Conducted a helicopter reconnaissance survey to identify and map in more detail the
riparian habitat within the Project area.

• Collected preliminary riparian data in conjunction with CAWG-2, Geomorphology
Study Report, surveys.

• Reviewed Rosgen Level 1.5 stream typing, collected as part of CAWG–2,
Geomorphology Study Report.

3.2 OUTSTANDING STUDY ELEMENTS

• Compile and review pertinent data collected as part of CAWG-1, Characterize
Stream and Reservoir Study Report; CAWG-2, Geomorphology Study Report; and
CAWG-6, Hydrology Study Report.

• Based on review of existing information and preliminary data, select sample sites in
bypass and flow-augmented reaches according to channel type, riparian vegetation
type, and geomorphic and hydrologic condition; and reference sites that encompass
the range of riparian plant community types and Rosgen channel types present in
the bypass and flow-augmented reaches. Selection of qualitative and quantitative
riparian study segments will be coordinated with geomorphology and hydrology
studies and to the extent possible with fisheries and macroinvertebrates studies.

• Collect detailed riparian field data at all selected sample and reference sites.
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these polygons were ground-truthed. The remaining 70 percent were verified during
helicopter reconnaissance surveys.

Helicopter Reconnaissance Survey

In the fall of 2001, helicopter reconnaissance surveys were conducted to collect riparian
vegetation community information in finer detail than the riparian vegetation mapping
completed through aerial photography interpretation. The surveys were completed by
two botanists on November 19 and 20, 2001, and consisted of an overflight of all Project
bypass and flow-augmented reaches. Photographs, species composition information,
GPS coordinates, and descriptions of the extent of riparian present along bypass and
flow-augmented reaches within the Project area were collected. This information was
incorporated into a GIS database. Species composition information was used to further
categorize the delineated riparian vegetation into community types. Riparian community
classification was based on Preliminary Descriptions of Terrestrial Natural Communities
in California (Holland 1986) and cross-referenced to the series in A Manual of California
Vegetation (Sawyer & Keeler-Wolf 1995).

Information collected during the helicopter surveys was used in conjunction with aerial
photography interpretation to locate riparian vegetation that did not have a large enough
extent (i.e., riparian less than ¼-acre) to be included in the vegetation polygons. These
areas were incorporated into a GIS layer and are displayed as lines and points. Each
line represents the length of a riparian vegetation corridor. The line is displayed as
either continuous or non-continuous. The continuous line represents an uninterrupted
corridor of riparian vegetation. The non-continuous line represents a length of riparian
vegetation that is either sparse, scattered, or consists of patches of riparian vegetation.
The mapped line does not represent the width of the riparian vegetation corridor. Each
line can vary in width from one to four shrubs. Points represent patches of vegetation
that are not large enough to be represented as polygons and are not continuous with
the surrounding riparian vegetation and therefore, cannot be represented as a line.
Each point and line is also designated by a riparian vegetation community type.

Geomorphology Data Collection

Geomorphology information was collected during 2001 and 2002 and is displayed with
the riparian vegetation mapping results. A summary of geomorphology data is provided
below. This includes river station miles, geomorphic classification based on Rosgen
Level 1.5, inactive and active channel bars, floodplains, streambank erodibility, and
potential riparian encroachment.

• River mile stationing was completed in increments of 0.1 miles using GIS to
establish a standardized spatial reference.

• Geomorphic classification of Project area streams was performed based on Rosgen
(1996) and on data collection that is intermediate between Rosgen Level l and ll, as
discussed with the CAWG. This classification is referred to as Level 1.5.
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rooted on the bed of the channel; and an extensive amount of riparian vegetation within
the bankfull width and some vegetation also within the active channel. A schematic
showing vegetation above the active channel, but within the bankfull width is provided in
Appendix A. The intent of designating areas of potential encroachment during the 2002
geomorphology surveys was to “red-flag” stream reaches that may be considered for
additional, quantitative study in order to confirm encroached conditions or to describe
the extent of encroachment in greater detail. Designations of potential encroachment, at
this time, are not definitive statements of an encroached condition. Areas that are
designated as potentially encroached can be simply a few shrubs within bankfull width.
Refer to CAWG 2, Geomorphology Study Report for study results.

Preliminary Riparian Data Collection

In the summer of 2002, preliminary riparian data was collected in conjunction with the
geomorphology field inventory. Data was collected during ground surveys along 25
miles of Project area streams. Refer to CAWG-2, Geomorphology Study Report, for a
detailed methodology. This information was not required as part of the Final Technical
Study Plan Package (SCE 2001) for CAWG-11, but was requested through consultation
with the CAWG during development of data sheets for CAWG 2, Geomorphology Study
Report. Project area streams were inventoried using a sub-sampling procedure based
on stream size. An inventoried study reach length was equivalent to approximately 25
bankfull widths. Every third study reach length within the same Rosgen Level 1.5 stream
type was inventoried. This sub-sampling protocol was developed with approval from the
CAWG in the spring of 2002.

A datasheet for the preliminary riparian data collection was developed with the CAWG
and the Riparian Subgroup. The preliminary riparian data collected includes information
on riparian presence, length and width of riparian zone, composition, age classes
present, continuity, substrate, and percent cover. Preliminary riparian data was
collected during the weeks of August 5 to 9, August 19 to 22, and September 9 to 12,
2002. This information was compiled and used as a cross-check for the riparian
vegetation mapping.

5.0 STUDY RESULTS AND ANALYSIS

5.1 REVIEW OF EXISTING INFORMATION

Riparian Vegetation Communities

A description of each riparian vegetation community found in the Project area is
provided below. The descriptions are based on the Preliminary Descriptions of
Terrestrial Natural Communities in California (Holland 1986). Representative
photographs of each community are provided in Appendix B. Elevation ranges of these
riparian vegetation communities in the Project area are represented by the schematic
provided in Appendix C.

Montane Riparian Scrub (Holland code #63500) consists of open to dense, shrubby
riparian thickets and is widely scattered above 5,000 and 7,000 feet in elevation



Combined Aquatic Resources CAWG-11 Riparian

Copyright 2003 by Southern California Edison Company CAWG-11-8 September 2003

regimes, and water tables for successful seed dispersal and regeneration. A description
of the riparian species identified within the Project area is provided in Appendix D.

Historical Aerial Photography

Historical aerial photography available for the Big Creek ALP Project area was reviewed
in the USDA-FS Supervisor’s office in Clovis, California. This included review of
photographs taken in the years of 1944, 1970, 1976, 1981, 1991 to 1994, and 1996.
Table CAWG-11-2 provides general information about the area of the photograph and
the type (i.e., black and white or color, and scale) of aerial photographs that are
available during these years. Refer to Appendix E for detailed information about each
photograph.

5.2 RIPARIAN VEGETATION MAPPING

Riparian vegetation was mapped within the Project area and is displayed as polygons,
lines, and points in Figure CAWG-11-1. Fresh emergent marsh and wet meadow
habitats were mapped for TERR-1, Vegetation Communities Study Report, and are
displayed in Figure CAWG-11-1 a through c. Photographs were taken during helicopter
reconnaissance surveys and were provided on the SCE Big Creek ALP Amphibian,
Reptile, and Riparian Data March 2002 Version 1.0 distribution C.D. Geomorphology
data collected in 2001 and 2002 is displayed with the riparian vegetation mapping in
Figure CAWG-11-1a through c.  A summary table of the preliminary riparian data
collected is provided in Appendix F.

Overview

Riparian vegetation within the Project area is limited and primarily consists of
continuous or non-continuous bands along Project area streams. The majority of
streams within the Project area are steep, high gradient channels that have a large
percentage of unvegetated reaches with sparse riparian vegetation or bands of non-
continuous riparian vegetation along the channel. There are, however, a few streams
that have riparian vegetation that consists generally of wide bands of riparian vegetation
along the channel. The following streams generally have riparian vegetation that
consists of a continuous narrow band of riparian along the channel: Tombstone, Crater,
Hooper, Bear, Camp 62, Chinquapin, Bolsillo creeks and portions of the South Fork San
Joaquin River. Stevenson, North Fork, Adit 8, Ely, Pitman, Balsam, Ross, and Rock
creeks, Big Creek downstream of Kerckhoff Dome, the San Joaquin River, and portions
of the South Fork San Joaquin River generally have sparse riparian vegetation or non-
continuous bands of riparian along the channel.

There are wide corridors of riparian vegetation found along a few streams in the Project
area. These include North Slide, South Slide, Mono creeks and Big Creek upstream of
Kerckhoff Dome. These streams range from entrenched, high gradient, steep channels
to moderately entrenched, moderate gradient streams. In a few areas in the Project
vicinity the riparian zone is wide and continuous, and may merge into montane
meadows in areas where the terrain is level and open.
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Hooper Creek has almost non-existent riparian vegetation along the channel, with the
exception of a small segment near the diversion where there is narrow band of montane
riparian scrub lining the channel. The segment downstream of the diversion, between
RM 0.63 and 0.21, consists of a steep, deeply entrenched, confined channel with
boulder substrate. Just downstream of the diversion, between RM 0.63 and 0.55, there
is a short segment with montane riparian scrub lining the channel. Downstream from
this segment, between RM 0.55 and 0.00, the riparian is sparse to non-existent. From
RM 0.21 and 0.00 the segment consists of a moderately entrenched channel with
cobble substrate.

Crater Creek consists of various riparian vegetation types, including aspen riparian
forest, montane riparian scrub, and white alder/montane riparian scrub. These
communities are present in continuous and non-continuous narrow bands of riparian
vegetation. From RM 2.85 and 0.41, Crater Creek consists of a steep, deeply
entrenched, confined stream channel with segments that are moderately entrenched
and have gradients of two to four percent. It consists primarily of boulder substrate, but
is interspersed with cobble. Downstream of Crater Creek Diversion Dam, between RM
2.85 and 1.81, there is a non-continuous corridor of riparian vegetation composed of
aspen riparian forest in some segments and montane riparian scrub in other segments.
Farther downstream, between RM 1.81 and 0.00, there is a band of riparian vegetation
along the channel that is continuous. It is composed of montane riparian scrub and
white/alder montane riparian scrub in some segments, and aspen riparian forest in other
segments. Closer to the South Fork San Joaquin River, between RM 0.41 and 0.18, the
channel consists of a gentle slope with a sandy substrate and a low gradient stream,
adjacent to Hell Hole Meadow. There is a continuous band of white alder/montane
riparian scrub lining the creek and aspen riparian forest corridors surrounding the
meadow.

Crater Diversion Channel has a dense conifer canopy above the channel. If riparian
vegetation is present, it was not visible from the helicopter or the aerial photography.
The channel consists primarily of a steep, entrenched, confined channel interspersed
with bedrock, boulder, and sand with one segment upstream of Florence Lake that is
moderately entrenched (i.e., RM 0.84 and 0.66). This channel will be surveyed during
2003.

Unlike other streams in the Florence area with similar gradient and substrate, North and
South Slide Creeks both have wide corridors of riparian vegetation along their channels.
Both study reaches consist entirely of high gradient, steep, entrenched, confined
channels, and are composed of bedrock or boulder substrate. They each have a wide,
continuous, dense corridor of aspen riparian forest.

South Fork of the San Joaquin Tributaries

The study reaches on Bear, Camp 62, Chinquapin, and Bolsillo creeks are all located
between 6,600 and 7,600 feet in elevation and are tributaries to the South Fork San
Joaquin River, with the exception of Chinquapin Creek which is a tributary to Camp 62
Creek. Each of these study reaches has a large portion of the channel consisting
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moderately entrenched and segments that are deeply entrenched and slightly
meandering. The channel substrate is boulder or bedrock, interspersed with some
cobble and sand. Just downstream of the diversion, between RM 1.58 and 1.50, there
are wide patches of montane riparian scrub. Downstream, from RM 1.58 to 0.96, there
is a narrow band of continuous montane riparian scrub lining the channel. Between RM
0.98 to 0.70, the montane riparian scrub is non-continuous along the channel. From RM
0.70 to the confluence with the South Fork San Joaquin River (RM 0.00), the riparian
vegetation is a narrow continuous band along the channel. The riparian communities
are dominated by montane riparian scrub until RM 0.58, aspen riparian forest between
RM 0.58 and 0.50, and white alder/montane riparian scrub between RM 0.50 and 0.00.

Mono Creek

The study reach of Mono Creek is located between 6,400 and 7,400 feet in elevation. It
has an extensive amount of riparian vegetation along the channel. There are wide
corridors of riparian vegetation along almost the entire channel with small meadows in
areas adjacent to the creek. It consists primarily of boulder, interspersed with sand
substrate throughout the channel. Downstream from the diversion, between RM 5.80
and 5.68, there is a short segment consisting of a steep, high gradient, confined
channel. From RM 5.68, downstream to the confluence with the South Fork San
Joaquin River (RM 0.00), almost the entire creek consists of a moderately entrenched
channel with a gradient of two to four percent. Downstream from the diversion, between
RM 5.80 and 5.04, there is a continuous band of montane riparian scrub lining the
channel. From RM 5.04 to the confluence with the South Fork San Joaquin River (RM
0.00), the riparian vegetation is dominated by a white alder/montane riparian scrub. The
riparian vegetation predominantly consists of wide corridors lining the channel,
interspersed with short segments of non-continuous bands of riparian vegetation along
the channel.

South Fork San Joaquin River

The study reach on the South Fork San Joaquin River is located between 3,800 and
7,300 feet in elevation. It was split into three segments. Segment one extends from RM
27.9 to 24.50; segment two extends from RM 24.5 to 6.40; and segment three extends
from RM 6.4 to 0.00.

Segment one of the South Fork San Joaquin River study reach consists primarily of a
narrow continuous band of riparian vegetation along the channel. This segment of the
river is composed of a meandering channel interspersed with sections that are
moderately entrenched. The channel is composed of sand substrate, interspersed with
cobble and boulder. There is a section downstream of Florence Lake that consists of a
narrow continuous band of montane riparian scrub (RM 27.73 to 26.75). From RM 27.73
to just downstream of North and South Slide creeks confluences (RM 25.65), the
riparian vegetation is composed primarily of a narrow continuous band of aspen riparian
forest. From RM 25.65 to downstream of Hooper Creek (RM 24.5), the riparian
vegetation consists of a narrow continuous band of montane riparian scrub.
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The riparian vegetation along the study reach of Stevenson Creek is dominated
primarily by white alder riparian scrub. This reach consists of narrow continuous bands,
non-continuous bands, or sparse to non-existent riparian vegetation along the channel.
The segment just below Shaver Lake, between RM 4.27 and 3.89, consists of a
moderately entrenched channel with cobble substrate interspersed with sand substrate.
The riparian vegetation is a continuous band of white alder/montane riparian scrub.
Downstream, between RM 3.89 and 1.35, the channel primarily consists of a steep, high
gradient, confined channel, interspersed with segments that are moderately entrenched
and moderate in gradient. The majority of the riparian communities consist of a sparse,
non-continuous band of white alder riparian scrub along the channel. From RM 1.35 to
the confluence with the San Joaquin River (RM 0.00), the riparian vegetation consists of
a narrow, continuous band of white alder riparian along the channel.

The study reach of Big Creek below Kerckhoff Dome, primarily consists of non-
continuous bands of riparian vegetation to sparse riparian vegetation along the channel,
dominated by white alder riparian scrub. The study reach predominantly consists of a
steep, high gradient, entrenched stream, interspersed with segments that are
moderately entrenched and moderate in gradient. The reach is composed of a bedrock
and boulder substrate. There is one short segment just upstream from the San Joaquin
River confluence, between RM 0.22 and 0.13, consisting of a narrow band of montane
black cottonwood riparian forest lining the channel.

The riparian vegetation along the study reach of North Fork Stevenson Creek primarily
consists of non-continuous bands along the channel, interspersed with wide corridors.
The study reach is a steep, high gradient, entrenched channel interspersed with
segments that are moderately entrenched to segments with a meandering channel. The
substrate is composed of bedrock, interspersed with cobble and gravel. Downstream of
the diversion, between RM 3.55 and 2.40, the riparian vegetation is sparse to almost
non-existent, with the exception of one segment (RM 2.80 to 2.65) consisting of a
narrow continuous band of riparian vegetation along the channel. Downstream, between
RM 2.40 and 1.10, the riparian vegetation is a narrow non-continuous band along the
channel with two areas of wide corridors of riparian vegetation, between RM 1.83 to
1.72 and RM 1.35 to 1.23.

Unlike other streams in this area with similar gradient and slope, the study reach of Big
Creek, upstream of Kerckhoff Dome, is composed of wide corridors of white
alder/montane riparian scrub along the entire channel reach. This riparian corridor is
much wider than the riparian vegetation on any of the creeks discussed above. It
consists of a bedrock and boulder substrate, but unlike the streams discussed above,
the channel is interspersed with segments of sandy substrate.

San Joaquin River

The study reach on the San Joaquin River is located between 1,500 and 3,800 feet in
elevation. The riparian communities along the river are dominated by white alder
riparian scrub. The riparian vegetation is predominantly sparse along the channel,
interspersed with segments of non-continuous narrow bands of riparian vegetation
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Ross and Rock Creeks

The study reaches of Ross and Rock creeks are located between 2,400 and 3,400 feet
in elevation and are tributaries to the San Joaquin River. They are both high gradient,
steep, entrenched, bedrock and boulder channels. The riparian vegetation on both
reaches is sparse to almost non-existent. The shrubs that are present along the channel
are components of a white alder riparian scrub community (i.e., white alder, willow, big-
leaf maple, oregon ash, and western azalea).

Riparian Associated with Meadows

Wet and dry meadows and fresh emergent marsh areas were mapped from aerial
photography interpretation and ground-truthing methods in conjunction with TERR-1,
Vegetation Communities Study Report.  Wet meadows in the Project area are typical of
those found in the western Sierra Nevada Mountain Range.  They typically consist of a
dense growth of sedges and other perennial herbs, usually from 1.5 to 3 feet high, with
some taller herbs reaching 6.5 feet high (Holland 1986). Wet montane meadows have
soils that remain saturated throughout the year (Holland 1986).  Large meadows within
the Project area that support extensive woody riparian vegetation within or on the edges
of the meadows are described below. However, all wet meadows and fresh emergent
marsh areas that were identified in conjunction with TERR-1, Vegetation Communities
Study Report, are depicted in Figure CAWG-11-1a through c.  These areas will be
considered for further quantitative studies. Refer to TERR-1, Vegetation Communities
Study Report, for dry meadow locations within the study area.

Jackass Meadow

Jackass Meadow complex is composed of a few large meadow areas situated below
Florence Lake at 7,200 feet in elevation.  The meadow complex is along Tombstone
Creek and the South Fork San Joaquin River.  As Tombstone Creek becomes less
steep, a non-continuous band of aspen riparian forest lines the creek and the edges of
the meadow. The northern edge of that meadow area is lined with a continuous band of
montane riparian scrub.  There are willow trees scattered within the meadow.
Downstream of Tombstone Creek, along the South Fork San Joaquin River, there is a
narrow, continuous band of montane riparian scrub, extending around to the opposite
edges of the meadow area. Downstream, there are meadow areas on each side of the
South Fork San Joaquin River, with aspen riparian forest lining the edges.

Hell Hole Meadow

Hell Hole Meadow is situated along Crater Creek, near the confluence with the South
Fork San Joaquin River, at 6,800 feet in elevation.  Riparian communities along Crater
Creek and the edge of Hell Hole Meadow are dominated by montane riparian scrub,
and consist of a narrow, continuous band along the creek.  There are patches of
riparian scrub within the meadow, and on the outer edges of the meadow, there are
large patches of aspen riparian forest, interspersed with conifers.
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Appendix A  Potential Riparian Encroachment Example
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Appendix B. Representative Photographs of Riparian Vegetation Communities

                              White Alder/Montane Riparian Scrub

                               White Alder/Montane Riparian Scrub
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Appendix B. Representative Photographs of Riparian Vegetation Communities

                            Montane Riparian Scrub

                                Montane Riparian Scrub
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Appendix B.  Representative Photographs of Riparian Vegetation Communities

Aspen Riparian Forest

Aspen Riparian Forest



APPENDIX C

Riparian Vegetation Communities Present within the
Big Creek ALP Project Area by Elevation
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Appendix C.  Riparian Vegetation Communities Identified in the Big Creek ALP Project Area by Elevation
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APPENDIX D

Dominant Species Typically Found in the
Riparian Communities Identified within the Project Area
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WILLOW

Willows (Salix spp.) grow predominately in wet habitats near watercourses and
quickly colonize newly formed sandbars.  Willows reduce erosion by retaining soil
in their matted root systems.  Willows do not tolerate shade and are poor
competitors (Uchytil 1989).  There are 30 species of willow that are native to
California and species commonly hybridize (Stuart and Sawyer 2001).  Willows
typically require seasonal flooding for regeneration.  Seed dispersal is timed with
early spring flooding so that seeds may germinate on freshly deposited, moist
alluvium (Jones and Stokes 1983, Brothers 1985, Uchytil 1989).  The water table
in healthy willow stands is generally within at least 10 feet of the ground surface
(Lines and Bilhorn 1996).  Although most willow species require periodic flooding
and high water tables, some species can survive on rocky slopes and uplands.
Ten willow species were identified in the Big Creek ALP study area during
special-status plant surveys in 2002.  Specific information on hydrologic
requirements were not available for all species, but willows, in general, require
high water tables (within 10 feet of ground surface) and seasonal flooding in
coincidence with seed dispersal, for seedling establishment and to maintain
health and vigor (Jones and Stokes 1983, Lines and Bilhorn 1996). It is
anticipated that the requirements for these species are very similar to the
requirements for other willow species in the area that grow in similar habitats.

Narrowleaf willow (Salix exigua) typically occurs in riparian areas in narrow
bands on the immediate edges of lakes, ponds, marshes, alluvial terraces,
streams, and rivers in moist, sandy soils from 0 to 8,000 feet in elevation (Stuart
and Sawyer 2001, USDA-FS 2003).  Narrowleaf willow also occurs on moist,
well-drained benches and bottomlands (Brunsfeld and Johnson 1985).  This is a
facultative wetland species (i.e., a species that usually occurs in wetlands but
occasionally occurs in non-wetlands; USFWS 1996).  This species is intolerant of
shade and thrives at water edges where periodic flooding deposits sand and
cobble and often removes would-be competitors (USDA-FS 2003).  This willow
species can survive severe annual flooding and is often found below the high
water mark.  However, trees must have some portion of their crown above water
for part of the summer in order to survive (Shelford 1954).  Narrowleaf willow
reproduces vegetatively by root sprouts (Argus 1973), and also by sprouting of
broken stem pieces that are transported and deposited by floodwaters (Zasada
1986).  Narrowleaf willow also reproduces by seeds, which are produced in large
numbers and dispersed by wind and water (Mozingo 1987).  Seeds remain viable
for only about a week, so it is important that they reach suitable habitat quickly in
order to germinate (Ware and Penfound 1949).  Freshly deposited alluvium is the
ideal substrate for establishment of narrowleaf willow because it provides
constant moisture and is generally free of overstory trees that would shade out
seedlings (Hansen at al. 1988).  Alterations in the timing and intensity of high
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to occur in wetlands or non-wetlands; USFWS 1996).  This species tolerates a
broad range of soil moisture and occurs on moderately to well-drained soils
(USDA-FS 2003).  Scouler’s willow reproduces by seed and by root sprouts.
Seeds are dispersed by wind and water in late spring.  Moist mineral soil is
required for germination and establishment of seedlings.  The seeds, which
remain viable for only a few days, germinate quickly when deposited on suitable
substrate (Zasada 1986).  Streamflow alteration is not likely to significantly affect
this species since it can persist in dry habitats.

Jepson’s willow (Salix jepsonii) occurs along the margins of montane and
subalpine streams, lakes, and wet meadows from 3,500 to 11,500 feet in
gravelly, rocky, or bouldery, granitic substrates (Stuart and Sawyer 2001, Argus
2002).  Jepson’s willow is an obligate wetland plant (i.e., it almost always occurs
in wetlands under natural conditions; USFWS 1996).  It is likely that the
hydrologic requirements for this species are similar to those for yellow willow
since these species are both obligate wetland plants and occur in similar
habitats.  Jepson’s willow is often found in association with yellow willow in the
Project area.

Shining willow (Salix lucida) occurs on lake shores, stream edges, seeps,
springs, wet meadows, and other wet habitats from 0 to 10,500 feet, in silty,
sandy to gravelly alluvium (Stuart and Sawyer 2001, Argus 2002).  This is a
facultative wetland species (i.e., it usually occurs in wetlands but occasionally
occurs in non-wetlands; USFWS 1996).  Hydrologic requirements for this species
are likely similar to those of narrowleaf willow since these species are both
facultative wetland species and they occur in similar habitats in the Project area.
However, shining willow was commonly associated with Jepson’s willow and
Lemmon’s willow in the Project area but was not observed growing in association
with narrowleaf willow.

Sierra willow (Salix eastwoodiae) occurs in subalpine, alpine, and riparian
zones, and talus slopes from 5,000 to 10,000 feet in granite substrates (Stuart
and Sawyer 2001, Argus 2002).  This species almost always occurs in wetlands
under natural conditions (USFWS 1996).  Based on its habitat within the Project
area and its wetland indicator status, it is anticipated that Sierra willow has
similar hydrologic requirements to Lemmon’s willow.

Arroyo willow (Salix lasiolepis) occurs on the shores of rivers, streams,
marshes, meadows, springs, and rocky bluffs from 0 to 9,000 feet in elevation in
silty, sandy, gravelly, or rocky substrates (Stuart and Sawyer 2001, Argus 2002).
This species is usually found in wetlands but occasionally occurs in non-wetlands
(USFWS 1996).  Arroyo willow tolerates drier areas that are higher in elevation
than the streambank (McBride and Strahan 1984).  Due to its adaptation to
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submergence through most of the growing season, seeds will only germinate
above water level (USDA-FS 2003). This species grows in a variety of soils but
prefers rich, moist soils.  Seeds are dispersed primarily by songbirds but are also
dispersed by other animals (USDA-FS 2003).  Natural regeneration of this
species occurs both sexually from seeds and asexually from stolon formation,
layering, and root and trunk sprouts (USDA-FS 2003).

ALDER

Alders (Alnus spp.) typically grow in cool, moist woodlands and forests near
streams or rivers (Stuart and Sawyer 2001).  Most species of alder prefer rich,
moist, but well-drained soils with high water tables.  Some species can tolerate
stagnant water as well.  Alders often colonize flood-scoured stream banks and
form tangled thickets which stabilize the soil (Krastinic et. al. 2000).  Alders have
nitrogen fixing bacteria associated with their roots that increase soil fertility
(Krastinic 2000).  If the streambed becomes incised or migrates to the point
where alder roots can no longer reach the water, alders will eventually be
replaced by species better adapted to floodplain environments (McBride and
Strahan 1984).

White alder (Alnus rhombifolia) occurs in riparian woodlands and forests from
300 to 7,900 feet in elevation along permanent streams and lakes (Stuart and
Sawyer 2001).  White alder generally occurs in finer sediments than willows or
cottonwoods (McBride and Strahan 1984).  This species usually occurs in
wetlands but is occasionally found in non-wetlands (USFWS 1988).  White alder
regenerates both from seed and from root and trunk sprouts (USDA-FS 2003).
On river sediments in California, layering has been found to be the most common
mode of reproduction for this species but layering stops as terracing occurs and
the banks become higher and drier (McBride and Strahan 1984).  Seeds of white
alder are dispersed primarily by wind but are also carried by water.  Seeds
germinate on sunny, wet mineral sites exposed by receding flood waters, and
seedlings appear to establish only in continuously moist substrates (Brothers
1985).  White alder is restricted to streams that flow year round and occurs
primarily in the flood zone, becoming more sparse farther away from the stream
(Brothers 1985).  Floodplain terrace building as a result of unusually high
floodwaters can raise the ground surface to a point where it becomes too dry for
white alder layering to occur or for seeds to germinate (McBride and Strahan
1984).  This species is important in bank stabilization and erosion control.

Mountain alder (Alnus incana ssp. tenuifolia) occurs along streams and in
and around montane to upper montane meadows from 4,000 to 8,000 feet in
elevation.  This species almost always occurs in wetlands under natural
conditions (USFWS 1996, Stuart and Sawyer 2001).  This species occurs
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weeks after dispersal.  Therefore, it is critical that moist, exposed alluvium is
present within this time period.  Seeds are dispersed primarily by wind but also
by water (Taylor 2000).  Seed viability is lost if the appropriate microhabitat is not
available within two or three days of the seed being wetted (Braatne et al. 1996).
Seedlings require a water table within 3 feet of the ground surface for the first
year in order to survive and they cannot tolerate water loss of more than an inch
per day (Stromberg et al. 1991).  Asexual reproduction occurs from root
sprouting, stump sprouting, and sprouting from stem buds when stems come in
contact with moist alluvium (Taylor 2000).  Regeneration is strongly dependent
on annual runoff regime (Brothers 1984).  Changes in the natural timing and flow
of watercourses may reduce the recruitment and vigor of Fremont cottonwood
stands (Fenner et al. 1985, Bradley and Smith 1986). Fremont cottonwood can
survive inundation and siltation (Braatne et al. 1996).

Black Cottonwood (Populus balsamifera ssp. trichocarpa) is found in riparian
woodlands and alluvial bottomlands from 0 to 10,000 feet in elevation (Hickman
1993, Stuart and Sawyer 2001).  This species usually occurs in wetlands but is
occasionally found in non-wetlands (USFWS 1996).  This species is intolerant of
shade and requires disturbance, such as flooding, to remove conifers that would
shade them out (Stuart and Sawyer 2001).  Although black cottonwood can
tolerate inundation, stagnant standing water and fine sediments tend to inhibit
growth of this species, whereas fast running floodwater that is high in oxygen
tends to increase growth (Paruk 1997).  Black cottonwood has been reported as
tolerant of short-duration flooding and tolerant of frequent and prolonged
flooding, but the water table is nearly always close to the surface in areas
dominated by black cottonwood (USDA-FS 2003).  Seeds of black cottonwood
are dispersed by wind and water beginning in mid-summer (Braatne et al. 1996).
If flows are too high, the seeds can be carried too long and will lose viability
(Braatne et al. 1996).  Seedlings require as much as 0.5 inches of moisture per
day for the first month following germination in order to survive (Braatne et al.
1996).  Inundation and sediment deposition aids in seedling establishment
because it eliminates competitors (Braatne et al. 1996).  Although flooding helps
black cottonwood seedlings to establish, ice jams and turbulent melting during
spring runoff can scour seedlings established in previous years (USDA-FS 2003).
Seedling establishment is highly dependent on flow magnitude following seed
deposition (Malanson and Butler 1991).  As in  Fremont cottonwood, seed
dispersal of black cottonwood coincides with high flows of spring, changes in the
timing and magnitude of natural flows can interfere with regeneration of black
cottonwood (Malanson and Butler 1991, Braatne et al. 1996).  In mature stands
of black cottonwood, root sprouting is the most common form of regeneration
(USDA-FS 2003).
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best in frequently flooded habitats (Haard 1996, Stuart and Sawyer 2001).
Although this species tolerates flooding, it does not require it, and established
trees can survive summers without water (OSU 2003, WSU 2003).  Oregon ash
can survive standing water only in winter, when it is dormant, and early in the
growing season (WSU 2003).

Western azalea (Rhododendron occidentale) occurs in moist coniferous
forests from 0 to 7,500 feet in elevation, often along streams, wet meadows, and
seeps (Hickman 1993, Stuart and Sawyer 2001).  This species is equally likely to
occur in wetlands or non-wetlands (USFWS 1996).
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Area Year
Date

Photographed
Flight
Line Roll # Photo #

Stereo Pair
(Y/N) Area of Photo Scale Film Type

Florence Lake 1944 Unknown 59 14 30 Y Florence Lake Dam 1:15,840 Black & White
Florence Lake 1944 Unknown 59 14 29 Y Southwest of Lake 1:15,840 Black & White
Florence Lake 1944 Unknown 60 15 3 Y Northeast of Lake 1:15,840 Black & White
Florence Lake 1944 Unknown 60 14 42 Y Southeast of Lake 1:15,840 Black & White

Ward Tunnel 1944 Unknown 58 14 8 Y Florence Lake
East part of tunnel 1:15,840 Black & White

Ward Tunnel 1944 Unknown 57 12 79 Y Camp 62 1:15,840 Black & White
Ward Tunnel 1944 Unknown 57 12 79 Y Bosilla 1:15,840 Black & White
Ward Tunnel 1944 Unknown 56 12 60 Y Camp 61 1:15,840 Black & White
Ward Tunnel 1944 Unknown 55 12 9 Y West portion of tunnel 1:15,840 Black & White
Jackass Meadow 1944 Unknown 59 14 30 Y 1:15,840 Black & White

Jackass Meadow 1944 Unknown 60 15 5 Y North & South side of 
diversion around Hooper 1:15,840 Black & White

Jackass Meadow 1944 Unknown 59 14 29 Y Hooper diversion dam 1:15,840 Black & White
Mono-Bear Siphon 1944 Unknown 58 12 128 Y 1:15,840 Black & White

Mono-Bear Siphon 1944 Unknown 58 12 126 Y North Fork, Mono Diversion 1:15,840 Black & White

Bear Creek 1944 Unknown 59 14 27 Y 1:15,840 Black & White
Bear Creek 1944 Unknown 60 15 8 Y 1:15,840 Black & White
Bear Creek 1944 Unknown 61 15 38 Y 1:15,840 Black & White
Mono Creek 1944 Unknown 58 12 126 Y 1:15,840 Black & White

Tunnel #5 1944 Unknown 49 7 102 Y North end of tunnel
(Shaver Dam) 1:15,840 Black & White

Tunnel #5 1944 Unknown 49 7 101 Y Mid-tunnel 1:15,840 Black & White
Tunnel #5 1944 Unknown 49 7 100 Y Shaver Dam, south end 1:15,840 Black & White
Shaver Lake 1944 Unknown 49 7 100 Y Shaver Dam 1:15,840 Black & White

Shaver Lake 1944 Unknown 50 7 144 Y Shaver Lake Pt. (Northeast 
of lake) 1:15,840 Black & White

Shaver Lake 1944 Unknown 50 7 153 Y South east of lake 1:15,840 Black & White
Shaver Lake 1944 Unknown 49 7 99 Y Northwest side of lake 1:15,840 Black & White
Shaver Lake 1944 Unknown 48 7 98 Y Southwest side of lake 1:15,840 Black & White
Redinger 1944 Unknown 45 7 6 Y Dam 7 1:15,840 Black & White
Redinger 1944 Unknown 44 6 137 Y Powerhouse 4 1:15,840 Black & White

Balsam Meadow Forebay 1944 Unknown 51 7 157 Y 1:15,840 Black & White
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Area Year
Date

Photographed
Flight
Line Roll # Photo #

Stereo Pair
(Y/N) Area of Photo Scale Film Type

Ely Diversion & Balsom 
Diversion 1970 May through 

September 25 19 67 Y 1:15,840 Black & White

Mammoth Pool 1970 May through 
September 23 13 96 Y Mammoth Pool Dam 1:15,840 Black & White

Mammoth Pool 1970 May through 
September 23 13 98 Y Fuller Meadow 1:15,840 Black & White

Mammoth Pool 1970 May through 
September 24 19 118 Y North most end 1:15,840 Black & White

Huntington Lake 1976 May through 
September 26 5 200 Y Dam 1, 2 & 3

West portion of Lake 1:5840 Color

Huntington Lake 1976 May through 
September 27 5 224 Y Mid Northwest

portion of lake 1:5840 Color

Huntington Lake 1976 May through 
September 27 5 223 Y Mid Southwest

portion of lake 1:5840 Color

Huntington Lake 1976 May through 
September 28 6 5 Y Mid Northeast

portion of lake 1:5840 Color

Huntington Lake 1976 May through 
September 28 6 4 Y Mid Southeast

portion of lake 1:5840 Color

Huntington Lake 1976 May through 
September 29 6 31 Y East most portion of lake 

(Portal Powerhouse) 1:5840 Color

Vermillion Valley 1976 May through 
September 34 7 184 Y Dam 1, 2 & 3

West portion of lake 1:5840 Color

Vermillion Valley 1976 May through 
September 33 7 73 Y Diversion 1:5840 Color

Powerhouse 1 & Dam 4 1976 May through 
September 26 5 202 Y 1:5840 Color

Powerhouse 2 & Dam 5 1976 May through 
September 24 3 80 Y 1:5840 Color

Mammoth Pool Conveyance
System 1976 May through 

September 23 13 25 Y Mammoth Pool Dam 1:5840 Color

Mammoth Pool Conveyance
System 1976 May through 

September 23 3 23 Y Rock Creek Diversion 1:5840 Color

Mammoth Pool Conveyance
System 1976 May through 

September 23 3 16 Y Mammoth Pool 
Powerhouse 1:5840 Color

Mammoth Pool 1976 May through 
September 23 13 25 Y Mammoth Pool Dam 1:5840 Color

Appendix E.  Historical Aerial Photography Information for Review in the Project Vicinity (continued)
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Area Year
Date

Photographed
Flight
Line Roll # Photo #

Stereo Pair
(Y/N) Area of Photo Scale Film Type

Jackass Meadow 1976 May through 
September 36 9 131 Y Meadow 1:5840 Color

Jackass Meadow 1976 May through 
September 36 9 130 Y North & South diversion 1:5840 Color

Jackass Meadow 1976 May through 
September 36 9 129 Y Hooper Diversion Dam 1:5840 Color

Mono-Bear Siphon 1976 May through 
September 34 7 178 Y Lower Mono-Bear Siphon 1:5840 Color

Mono-Bear Siphon 1976 May through 
September 34 7 180 Y Mid Siphon 1:5840 Color

Mono-Bear Siphon 1976 May through 
September 34 7 181 Y Upper & North Fork 1:5840 Color

Mono-Bear Siphon 1976 May through 
September 35 7 197 Y S. Fork & Bear Diversion 

Dam 1:5840 Color

Mono-Bear Siphon 1976 May through 
September 35 7 182 Y N. Fork & Mono Creek 

Diversion Dam 1:5840 Color

Tunnel #5 1976 May through 
September 24 3 80 Y North end 1:5840 Color

Huntington Lake 1981 Unknown 35 3181 48 Y Dam 1 1:12,000 Color
Huntington Lake 1981 Unknown 35 3181 49 Y Dam 2 & Dam 3 1:12,000 Color
Huntington Lake 1981 Unknown 36 1481 45 Y Mid-North West 1:12,000 Color
Huntington Lake 1981 Unknown 36 1481 46 Y Mid-South West 1:12,000 Color
Huntington Lake 1981 Unknown 37 3081 115 Y Mid-North East 1:12,000 Color
Huntington Lake 1981 Unknown 37 3081 116 Y Mid-South East 1:12,000 Color
Huntington Lake 1981 Unknown 38 1281 15 Y East most Portion 1:12,000 Color
Huntington Lake 1981 Unknown 35 1281 14 Y Portal Powerhouse 1:12,000 Color
Vermillion Valley-
Not photographed Unknown 1:12,000 Color

Warm Creek-
Not photographed Unknown 1:12,000 Color

Powerhouse #1 & Dam 4 1981 Unknown 35 1381 125 Y 1:12,000 Color
Powerhouse #2 & Dam 5 1981 Unknown 34 1381 92 Y 1:12,000 Color
Mammoth Pool Conveyance
System 1981 Unknown 31 681 11 Y Mammoth Pool Dam 1:12,000 Color

Mammoth Pool Conveyance
System 1981 Unknown 30 681 64 Y Clearwater Creek Diversion 1:12,000 Color

Appendix E.  Historical Aerial Photography Information for Review in the Project Vicinity (continued)
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Area Year
Date

Photographed
Flight
Line Roll # Photo #

Stereo Pair
(Y/N) Area of Photo Scale Film Type

Shaver Lake 1981 Unknown 31 1381 30 Y West Shaver Lake 1:12,000 Color
S.J. Railroad from
Big Creek to El Prado 1981 Unknown 35 1381 126 Y Big Creek 1:12,000 Color

S.J. Railroad from
Big Creek to El Prado 1981 Unknown 33 1381 86 Y Camp Sierra 1:12,000 Color

S.J. Railroad from
Big Creek to El Prado 1981 Unknown 31 681 24 Y 1:12,000 Color

S.J. Railroad from
Big Creek to El Prado 1981 Unknown 30 681 59 Y 1:12,000 Color

S.J. Railroad from
Big Creek to El Prado 1981 Unknown 29 3381 76 Y Mill Creek 1:12,000 Color

S.J. Railroad from
Big Creek to El Prado 1981 Unknown 29 3381 77 Y Mathew Mill 1:12,000 Color

S.J. Railroad from
Big Creek to El Prado 1981 Unknown 28 581 95 Y Musick Creek 1:12,000 Color

S.J. Railroad from
Big Creek to El Prado 1981 Unknown 28 581 98 Y Pine Ride 1:12,000 Color

S.J. Railroad from
Big Creek to El Prado 1981 Unknown 28 581 100 Y Mountain Station Rest 1:12,000 Color

Redinger 1981 Unknown 22 1381 19 Y Powerhouse 4 1:12,000 Color
Balsam Meadow Forebay 1981 Unknown 22 1381 97 Y 1:12,000 Color
Huntington- Pitman - 
Shaver Conduit 1981 Unknown 35 3181 49 Y North end-

Huntington Lake 1:12,000 Color

Huntington- Pitman - 
Shaver Conduit 1981 Unknown 36 1481 47 Y Grouse Creek 1:12,000 Color

Huntington- Pitman - 
Shaver Conduit 1981 Unknown 36 1481 50 Y Pitman Creek 1:12,000 Color

Huntington- Pitman - 
Shaver Conduit 1981 Unknown 35 1381 123 Y Near Tamarack Mtn. 1:12,000 Color

Huntington- Pitman - 
Shaver Conduit 1981 Unknown 35 1381 121 Y South end-

Stevensons Creek 1:12,000 Color

Ely Diversion 1981 Unknown 33 1381 85 Y 1:12,000 Color
Balsam Diversion 1981 Unknown 34 1381 95 Y 1:12,000 Color
Huntington Lake 1992 Unknown 35 591 115 Y Dam 1 1:12,000 Color
Huntington Lake 1992 Unknown 35 591 116 Y Dam 2 & Dam 3 1:12,000 Color
Huntington Lake 1992 Unknown 36 591 88 Y Mid-West of lake 1:12,000 Color
Huntington Lake 1992 Unknown 37 591 61 Mid-East of lake 1:12,000 Color
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Stream Description Rosgen Reach Type
Riparian 
Present

Riparian 
Width2

Dominant  
Woody Species3

Dominant 
Herb Species3

Approximate 
Length4 Density

Age Classes 
Present Substrate Comments

D/S RM U/S RM Yes/No (feet)

Ely Creek Project Reach 0.53 0.58 B2/B3 Yes 2
conifer, alder, 

willow herbs 75% unit NA young, mature
cobble
sand

Project Reach 0.58 0.98 A1a+/A2a+ Yes 3 conifer, alder herbs 25% unit NA
seedling, 
young, mature

cobble
boulder

Above Diversion 0.98 1.3 A1a+/A2a+ Yes 5
alder, willow, 

shrubs herbs 40% unit NA
seedling, 
young, mature

cobble
sand Ely Creek diversion located at Station 0.98.

Above Diversion 1.3 1.4 B5/G5 (B1) Yes 10 alder, willow herbs unit NA
seedling, 
young, mature

boulder/cobble/
sand There are many mature trees in the floodplain.

Above Diversion 1.4 1.5 G5/G3 Yes 5-10 alder herbs unit NA
seedling, 
young, mature sand

Grass on bars and banks, large woody debris present, 
sporadic mature alder on floodplain. 

Balsam 
Creek Project Reach 0 0.7 A1a+/A2a+ Yes 2-5 alder, willow herbs unit Low-Mod.

seedling, 
mature NA

Riparian vegetation is mostly very low density and 
sporadic. 

Above Diversion 0.7 0.75 A1a+ Yes <5 alder, willow herbs <10%  unit Low
seedling, 
young, mature NA

Balsam Creek diversion located at Station 0.70, 
riparian vegetation is discontinuous.

Above Diversion 0.75 0.85 B2/B3 Yes 2 None herbs <10%  unit Low seedling NA Very sporadic herbaceous vegetation. 
Above Diversion 0.85 1.2 A1a+ Yes 2-3 alder herbs <10%  unit Low seedling NA Very sporadic herbaceous vegetation. 

Pitman 
Creek Project Reach 1.43 1.52 B1 Yes 5 willow, shrubs herbs 15% unit

Low 
(sporadic) seedling NA Pitman Creek diversion located at Station 1.52.

Above Diversion 1.52 2.02 B1/B3/B4 Yes 10-25
SAJE, SALE, 
SPDE, LOIN EPAN, AGEX 500 ft. NA

seedling, 
young sand Lodgepole pine occurs intermittently along bank.

Bear Creek Project Reach 1.39 1.43 A2 with B inclusions Yes 10-May alder, willow herbs unit Low - Mod.
seedling, 
young NA

Project Reach 1.43 1.57 B2 Yes 5-10 alder, willow None unit Low - Mod.
seedling, 
young

bedrock
boulder Bear Creek Dam at Station 1.57.

Above Diversion 1.82 2 B1/B2 Yes 5-10 alder None unit Low - Mod.
seedling, 
young NA

Low density vegetation where bedrock is present, 
moderate density on sand.

Above Diversion 2 2.1 B2/B3 Yes 10 alder herbs unit Mod.
seedling, 
young NA Evidence of recent flow in floodplain area. 

Hooper 
Creek Project Reach 0 0.04 A2a+ Yes 5-10 alder herbs 50% unit Low

seedling, 
young NA

Project Reach 0.04 0.21 B3 Yes 5 alder herbs unit Low-Mod.
seedling, 
young NA

Project Reach 0.21 0.62 A1a+/A2a+ Yes 9 conifer, alder herbs unit Mod.-High
seedling, 
young, mature NA

Appendix F.   Preliminary Riparian Data (continued)

Station to Station1

Riparian on Banks (continued)
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Stream Description Rosgen Reach Type
Riparian 
Present

Riparian 
Width2

Dominant  
Woody Species3

Dominant 
Herb Species3

Approximate 
Length4 Density

Age Classes 
Present Substrate Comments

D/S RM U/S RM Yes/No (feet)

Bolsillo 
Creek
(continued) Above Diversion 1.58 1.65 G2/G5 Yes 10 alder herbs unit Mod.

seedling, 
young NA Vegetation overhanging channel and stabilizing bank.

Above Diversion 1.65 1.69 B4/B5 Yes 10 alder herbs unit Mod.
seedling, 
young NA

Above Diversion 1.69 1.75 B2/B3 Yes 5 alder herbs unit Low
seedling, 
young NA

Above Diversion 1.75 2.2 A2a+ Yes 5-30 alder herbs unit Low-High
seedling, 
young NA Riparian vegetation overhangs channel somewhat.

Camp 62 
Creek Project Reach 0 0.12 A2a+ Yes 5-10 alder, willow None unit Mod.-High young NA Bedrock restricted to left bank.

Project Reach 0.12 0.35 B2 Yes 10 alder, willow herbs unit Mod.-High
seedling, 
young

Project Reach 0.35 0.55 A2a+ Yes 5 alder, willow herbs unit Low-Mod.
seedling, 
young NA

Project Reach 0.55 0.79 B2/B3 Yes 5
conifer, alder, 
willow, shrubs herbs unit Low-Mod.

seedling, 
young, mature NA Vegetation is a mixed bag.

Project Reach 0.79 1.06 A2 Yes 15 alder None unit High
seedling, 
young, mature NA

Project Reach 1.06 1.2 B2/B3 Yes 5
conifer, alder, 

willow None unit Mod.-High
seedling, 
young, mature NA

Project Reach 1.2 1.35 A2a+ Diversion located at Station 1.35.

Above Diversion 1.35 1.85 A2a+ Yes 10

ALIN, SAJE, 
RUPA, COSE, 

Ribes spp.

CAVE, 
TOPAPA, 

SETR, ERPE, 
THFE NA NA

seedling, 
young, mature sand

Heavy woody debris, some scour (heavy in spots), 
banks undercut and unstable in some spots, channel 
braided.

North Fork 
Stevenson 
Creek Project Reach 3.11 3.25 B1/B2 Yes 2 willow herbs 5% unit Low seedling, NA Very sparse riparian cover.

Project Reach 3.25 3.34 A2a+ Yes 3
alder, willow, 

shrubs herbs 10% unit Low
seedling, 
young NA Scattered patches of mixed vegetation.

Above Diversion 3.55 3.63 A2a+ Yes 5-10 alder, willow ferns unit Mod.-High seedling NA Continuous riparian corridor, dense in some areas.
Above Diversion 3.63 3.8 A1a+ Yes 5 alder, willow ferns unit Low seedling NA Thin, discontinuous riparian along channel.
Above Diversion 3.8 3.9 B2 Yes 5-10 alder, willow ferns unit Mod.-High seedling NA Continuous riparian corridor along channel.

Above Diversion 3.9 3.97 C5 Yes 25-30 alder, willow herbs unit Mod.-High
seedling, 
young NA

Continuous riparian corridor along channel and within 
full bank area, vegetation is primarily herbaceous in 
floodplain.

Above Diversion 3.97 4.05 B5 Yes 10-15 alder, willow herbs unit Mod.
seedling, 
young NA

Continuous riparian corridor along channel and within 
full bank area, vegetation is primarily herbaceous in 
floodplain.

Appendix F.   Preliminary Riparian Data (continued)

Station to Station1

Riparian on Banks (continued)
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Combined Aquatic Resources CAWG-11 Riparian

Stream Description Rosgen Reach Type
Riparian 
Present

Percent 
Riparian 

Species
Composition

Continuous/
Discontinuous

Approximate 
Area Age Classes Present Comments

D/S RM U/S RM Yes/No Cover C/D (square feet)

Camp 62 Creek Project Reach 0 0.12 A2a+ No
Project Reach 0.12 0.79 B2/B3 Yes 5 willow D 400 seedling One willow on large cobble bar.
Project Reach 0.79 1.06 A2 Yes 5 willow, herbs D 150 seedling
Project Reach 1.06 1.2 B2/B3 No
Project Reach 1.2 1.35 A2a+ No

Above Diversion 1.35 1.85 A2a+ No

North Fork 
Stevenson Creek Project Reach 3.11 3.25 B1/B2 Yes 40 willow, herbs C 180 seedling Boulder/cobble bar

Project Reach 3.25 3.34 A2a+ No
Project Reach 3.34 3.45 A1a+ No
Project Reach 3.45 3.55 A2a+ No

Above Diversion 3.55 3.63 A2a+ Yes 80 herbs D 80 seedling Sand bar downstream of large woody debris.
Above Diversion 3.63 3.8 A1a+ No
Above Diversion 3.8 3.9 B2 No
Above Diversion 3.9 3.97 C5 No
Above Diversion 3.97 4.05 B5 No

Stevenson Creek Project Reach 2.2 2.5 B1/B3/B4 No
Project Reach 3.85 3.9 A1a+ No
Project Reach 3.9 3.98 B1 No
Project Reach 3.98 4.08 B5 Yes 100 alder, herbs C 210 seedling
Project Reach 4.08 4.3 B3/B5 No

Shaver Lake above Station 4.3 - No data for Stevenson Creek above Shaver

Crater Diversion 
Channel Project Reach 0.65 0.72 B2/B5 No

Project Reach 0.72 0.8 G2 No
Project Reach 0.8 0.85 B2 No
Project Reach 0.85 0.88 A2a+ No
Project Reach 0.88 0.98 G2 No
Project Reach 0.98 1.1 A1a+/A2a+ No
Project Reach 1.1 1.13 G1 No
Project Reach 1.13 1.24 A1a+ No
Project Reach 1.24 1.3 A4/A5 No

Project Reach 1.3 1.6 A1a+ Yes 100
conifer, alder, 

herbs C 240
seedling, young, 
mature

Project Reach 1.6 1.7 A1a+/A2a+ No
Project Reach 1.7 1.78 A1/A5 Yes 75 herbs C 90 seedling
Project Reach 1.78 1.9 B1/B2 Yes 80 alder, herbs C 150 seedling

Project Reach 1.9 1.98 B4/B5 Yes 100
conifer, alder, 

herbs C 1000
seedling, young, 
mature Several mature, dying conifers present.

Project Reach 1.98 2.07 A2a+ No
Project Reach 2.07 2.1 B3/B5 No
Project Reach 2.1 2.15 G2 No
Project Reach 2.15 2.2 A2 No

Appendix F.   Preliminary Riparian Data (continued)
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Riparian on Bars (continued)
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Combined Aquatic Resources CAWG-11 Riparian

Stream Description Rosgen Reach Type
Riparian 
Present

Percent 
Riparian 

Species
Composition

Continuous/
Discontinuous

Approximate 
Area Age Classes Present Comments

D/S RM U/S RM Yes/No Cover C/D (square feet)

Chinquapin Creek Project Reach 0 0.1 A2 Yes 20 alder, herbs D 60 seedling, young
Project Reach 0.1 0.14 B3/B4 No
Project Reach 0.14 0.19 G2/G4 No
Project Reach 0.19 0.38 A2a+ No
Project Reach 0.38 0.5 B3 No
Project Reach 0.5 0.9 A2a+ No

Above Diversion 0.9 1.4 A2a+ No

Crater Creek Project 0 0.17 B4/B5 Yes 40-59 herbs C 28 seedling
Project 0.17 0.37 E5/DA5 No
Project 0.37 0.48 C5(B5) Yes 40-59 herbs C 36 seedling Grass clumps on bars, sand substrate.
Project 0.48 0.53+ A2a+ Yes 40-59 herbs C 45 seedling
Project 1.39 1.59 A2a+ No
Project 1.59 1.72 A2a+(A1a+) No
Project 1.72 1.88 B5 No
Project 1.88 1.95 B2/B3 No
Project 1.95 2.21 A1a+/A2a+ No

Project 2.21 3.04
A2a+ with A2/B2 

inclusions No
Reference 3.04 3.18 A2a+ No
Reference 3.18 3.38 B2 No
Reference 3.38 3.45 C4/C5 No
Reference 3.45 3.51 A2a+ Yes 60-100 willow, herbs C NA seedling, young Sand/gravel point bar.

1Data collected in the field may be slightly upstream or downstream from the river mile stations indicated in this datasheet and mapped on the topographic map due to the accuracy of the equipment and because of differences in terrain and timing of data collection.   
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Combined Aquatic Resources CAWG-11 Riparian

Stream Description Rosgen Reach Type
Riparian 
Present

Riparian 
Width2

Dominant  
Woody Species3

Dominant 
Herb Species3

Approximate 
Length4 Density

Age Classes 
Present Substrate Comments

D/S RM U/S RM Yes/No (feet)

Ross Creek Project Reach 0.7 0.87 A1a+ Yes 2 willow, shrubs herbs 10% unit Low
seedling, 
young NA Ross Creek diversion located at Station 0.87.

Above Diversion 0.87 1.2 A1a+ Yes 2 willow, shrubs herbs 5% unit Low
seedling, 
young NA

There are a few willow clumps on the banks and below 
the diversion.

Rock Creek Project Reach 0.38 0.48 A1a+ Yes <5 alder, willow herbs 10% unit Low
seedling, 
young NA

Rock Creek diversion located at Station 0.48.  
Riparian is low density and sporadic.

Above Diversion 0.48 0.65 A2 Yes 5-10
alder, willow, 

sycamore herbs unit Mod.
seedling, 
young, mature NA

Big Creek Project Reach 1.2 1.7 A1/A2 Yes 5-10
alder, willow, 
blackberry herbs 75% unit Mod.

seedling, 
young, mature NA

NA 1.7 1.9
Dam 5

Impoundment Yes 10
alder, willow, 
blackberry None 50% unit Mod.

seedling, 
young NA

Project Reach 1.9 2 A2 Yes 10
alder, willow, 
blackberry herbs unit Low-Mod.

seedling, 
young, mature NA

Project Reach 8.6 8.85 B2/B5 Yes 15 alder, willow herbs 80% unit High
seedling, 
young NA

Project Reach 9.35 9.6 A2/B2 Yes 15-20 alder, willow herbs unit High
seedling, 
young NA

Project Reach 9.6 9.77 G5 Yes 15 alder, willow herbs unit High
seedling, 
young, mature NA

Project Reach 9.77 9.9 A1a+/A2a+ Yes 2 alder, willow herbs 40% unit Low seedling NA Most of the riparian vegetation is grass.

Adit 8 Project Reach 0.5 0.53 A2a+ Yes 15
ALRH, ACMA, 
RUPA, RULE

HEMI, WOFI, 
CIAL 150 ft. NA

seedling, 
young, mature sand Canyon Road located at Station 0.53.

Project Reach 0.53 0.6 A4a+ Yes 15
ALRH, ACMA, 
RUPA, RULE

HEMI, WOFI, 
gramiNoides 200 ft. NA young, mature sand

Project Reach 0.6 0.7 A2a+/A4a+ Yes 20

ALRH, SALU, 
ACMA, RUPA, 

RULE

WOFI, CIAL, 
ARDO, 

gramiNoides 250 ft. NA
seedling, 
young sand

Project Reach 0.7 0.96 A1a+/A2a+ Yes 15-20
ALRH, CONU, 
RUPA, ACMA

ADBI, HEMI, 
WOFI, ASHA 250 ft. NA

seedling, 
young sand

Above Diversion 0.96 1.06 A1a+ Yes 5
ACMA, SASC, 
RINE, RUPA HEMI, ARDO 500 ft. NA

seedling, 
young sand Adit 8 project structure located at Station 0.96.

Station to Station1

Riparian on Banks

Appendix F.   Preliminary Riparian Data (continued)
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Combined Aquatic Resources CAWG-11 Riparian

Stream Description Rosgen Reach Type
Riparian 
Present

Riparian 
Width2

Dominant  
Woody Species3

Dominant 
Herb Species3

Approximate 
Length4 Density

Age Classes 
Present Substrate Comments

D/S RM U/S RM Yes/No (feet)

Ely Creek Project Reach 0.53 0.58 B2/B3 Yes 2
conifer, alder, 

willow herbs 75% unit NA young, mature
cobble
sand

Project Reach 0.58 0.98 A1a+/A2a+ Yes 3 conifer, alder herbs 25% unit NA
seedling, 
young, mature

cobble
boulder

Above Diversion 0.98 1.3 A1a+/A2a+ Yes 5
alder, willow, 

shrubs herbs 40% unit NA
seedling, 
young, mature

cobble
sand Ely Creek diversion located at Station 0.98.

Above Diversion 1.3 1.4 B5/G5 (B1) Yes 10 alder, willow herbs unit NA
seedling, 
young, mature

boulder/cobble/
sand There are many mature trees in the floodplain.

Above Diversion 1.4 1.5 G5/G3 Yes 5-10 alder herbs unit NA
seedling, 
young, mature sand

Grass on bars and banks, large woody debris present, 
sporadic mature alder on floodplain. 

Balsam 
Creek Project Reach 0 0.7 A1a+/A2a+ Yes 2-5 alder, willow herbs unit Low-Mod.

seedling, 
mature NA

Riparian vegetation is mostly very low density and 
sporadic. 

Above Diversion 0.7 0.75 A1a+ Yes <5 alder, willow herbs <10%  unit Low
seedling, 
young, mature NA

Balsam Creek diversion located at Station 0.70, 
riparian vegetation is discontinuous.

Above Diversion 0.75 0.85 B2/B3 Yes 2 None herbs <10%  unit Low seedling NA Very sporadic herbaceous vegetation. 
Above Diversion 0.85 1.2 A1a+ Yes 2-3 alder herbs <10%  unit Low seedling NA Very sporadic herbaceous vegetation. 

Pitman 
Creek Project Reach 1.43 1.52 B1 Yes 5 willow, shrubs herbs 15% unit

Low 
(sporadic) seedling NA Pitman Creek diversion located at Station 1.52.

Above Diversion 1.52 2.02 B1/B3/B4 Yes 10-25
SAJE, SALE, 
SPDE, LOIN EPAN, AGEX 500 ft. NA

seedling, 
young sand Lodgepole pine occurs intermittently along bank.

Bear Creek Project Reach 1.39 1.43 A2 with B inclusions Yes 10-May alder, willow herbs unit Low - Mod.
seedling, 
young NA

Project Reach 1.43 1.57 B2 Yes 5-10 alder, willow None unit Low - Mod.
seedling, 
young

bedrock
boulder Bear Creek Dam at Station 1.57.

Above Diversion 1.82 2 B1/B2 Yes 5-10 alder None unit Low - Mod.
seedling, 
young NA

Low density vegetation where bedrock is present, 
moderate density on sand.

Above Diversion 2 2.1 B2/B3 Yes 10 alder herbs unit Mod.
seedling, 
young NA Evidence of recent flow in floodplain area. 

Hooper 
Creek Project Reach 0 0.04 A2a+ Yes 5-10 alder herbs 50% unit Low

seedling, 
young NA

Project Reach 0.04 0.21 B3 Yes 5 alder herbs unit Low-Mod.
seedling, 
young NA

Project Reach 0.21 0.62 A1a+/A2a+ Yes 9 conifer, alder herbs unit Mod.-High
seedling, 
young, mature NA

Appendix F.   Preliminary Riparian Data (continued)
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Combined Aquatic Resources CAWG-11 Riparian

Stream Description Rosgen Reach Type
Riparian 
Present

Riparian 
Width2

Dominant  
Woody Species3

Dominant 
Herb Species3

Approximate 
Length4 Density

Age Classes 
Present Substrate Comments

D/S RM U/S RM Yes/No (feet)

Tombstone 
Creek Project Reach 0 0.1 E6 Yes 10 None herbs unit High seedling NA

Project Reach 0.1 0.98 A1a+/A2a+ Yes 10+

ALIN, POTR, 
RUPA, SALE, 

Ribes sp.

ARDO, THFE, 
ATFE, 

Grasses 200 ft. NA
seedling, 
young, mature sand

Large woody debris present, some bitter cherry along 
riparian edge; evidence of channel avulsion in broader 
floodplain.

Above Diversion 0.98 1.12 A1a+/A2a+ Yes 10

ALIN, POTR, 
RUPA, SALE, 

Ribes sp. None 250 ft. NA
seedling, 
young, mature sand Tombstone Creek diversion located at Station 0.98.

Above Diversion 1.12 1.22 A2/A4/A5 Yes 10
ALIN, POTR, 

SALE EQAR, CASP unit NA
seedling, 
young, mature sand Some white fir saplings present along banks.

Above Diversion 1.22 1.6 A1a+/A2a+ Yes 15
ALIN, POTR, 
SALE, SAJE

MIGU, ERPE, 
EPAN, SETR unit NA

seedling, 
young, mature

South Slide 
Creek Project Reach 0 0.27 A2a+ Yes 10-30

alder, willow, 
aspen herbs unit Mod. - High

seedling, 
young, mature NA

Project Reach 0.27 0.32 A1a+ Yes 30
alder, willow, 

aspen herbs unit Low-High
seedling, 
young NA South Slide Creek diversion located at Station 0.32.

Above Diversion 0.32 0.5 A1a+/A2a+ Yes 15+ alder None unit High young NA Very dense riparian cover.

North Slide 
Creek Project Reach 0 0.29 A2a+ Yes 5-15

alder, willow, 
aspen, 

thimbleberry, 
Ribes herbs unit Mod. - High

seedling, 
young NA North Slide Creek diversion located at Station 0.29

Above Diversion 0.29 0.5 A1a+/A2a+ Yes 5 alder None unit High young NA Very dense riparian cover along channel margin.

Mono Creek Project Reach 5.29 5.68 B2 Yes 10 alder, willow herbs unit Mod.
seedling, 
young NA

Willow and alder in boulders on channel margin, some 
grasses.

(below 
diversion) Project Reach 5.68 5.79 A2 Yes 5

willow 
(few alder) few herbs 25% unit Low-Mod.

seedling, 
young NA Sparse riparian on steep banks.

Above Diversion 5.79 5.96 Impoundment

Above Diversion 5.96 6.3 B2 Yes 10 conifer, alder NA 85%unit Mod.-High
seedling, 
young NA Riparian vegetation is fairly dense.

Bolsillo 
Creek Project Reach 0 0.1 A1a+ Yes 5-20 alder herbs unit Mod.-High

seedling, 
young NA

Project Reach 0.1 0.2 E5 Yes 20

alder, 
cottonwood, 

shrubs herbs unit High
seedling, 
young NA

Project Reach 0.2 0.65 A1a+/A2a+ Yes 1-20 alder, shrubs herbs unit Low-High
seedling, 
young NA

Above Diversion 1.57 1.58 A2a+ Yes 10 alder herbs unit Mod.
seedling, 
young NA

Appendix F.   Preliminary Riparian Data (continued)
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Riparian on Banks (continued)
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Combined Aquatics Working Group CAWG 11 Riparian
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Table CAWG 11-23.  Shrub Coverage Class (Mean) with Distance from the Channel within Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 1 Reaches1

(continued).

POTENTIAL FLOODPLAINS
Distance (m) ALINTE StDev ALRH StDev CEBE StDev CECO StDev CHSE StDev COSE StDev LEGL StDev LOCO StDev LOIN StDev QUBE StDev QUWI StDev RHOC StDev RIBES StDev RIMO StDev RINE StDev ROSA StDev

> 16

29 < 2 0.8 2 0.5 1.2

2 to 3.9 2.5 3.5 0.5 0.7 0 0

4 to 5.9 0.3 0.6 1.3 2.3 0.3 0.6

6 to 7.9 1.3 1.5 0.7 1.2

8 to 11.9 1 1.7 0.7 1.2

12 to 15.9 0.5 0.7

> 16 0.5 0.7

30 < 2 4 1.9

2 to 3.9 5 0

4 to 5.9 4 2.8

6 to 7.9 5 0 0.3 0.5
8 to 11.9 1 1.4
12 to 15.9 2.3 2.6
> 16 2.3 2.6

36 < 2 3.2 2.5
2 to 3.9 2.7 1.5
4 to 5.9 2 2.1 0.2 0.4
6 to 7.9 2 1.4
8 to 11.9
12 to 15.9
> 16



Combined Aquatics Working Group CAWG 11 Riparian
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Table CAWG 11-23.  Shrub Coverage Class (Mean) with Distance from the Channel within Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 1 Reaches1

(continued).
POTENTIAL FLOODPLAINS

ROGY StDev ROWO StDev RUDI StDev RULE StDev SAEX StDev SALA StDev SALIX
spp. (A)

StDev SALI StDev SALIX StDev SALUC StDev SASC StDev SPDE StDev SYMPH StDev

BYPASS STREAMS

1 < 2

2 to 3.9 0.3 0.8 1.7 2.3

4 to 5.9 1.7 2.9

6 to 7.9 1.3 2.3

8 to 11.9 0.8 1.8 1.4 1.9

12 to 15.9 0.5 1.2 0.3 0.8

> 16

2 < 2 2.5 3.5

2 to 3.9 0.2 0.4 0.7 1.2

4 to 5.9

6 to 7.9 0.5 0.7

8 to 11.9 0.5 0.7

12 to 15.9

> 16

3 < 2 0.1 0.4 0.1 0.4

2 to 3.9 0.7 1 0.3 0.8 0.3 0.8 0.3 0.8

4 to 5.9 1 1.4

6 to 7.9 0.6 0.9 0.2 0.4

8 to 11.9 0.5 0.7

12 to 15.9 0.5 0.7 1 1.4

> 16 1.5 2.1

4 < 2 1 1.4

2 to 3.9 2 2.3 1 1.7

4 to 5.9 1.7 2.9 1.3 2.3

6 to 7.9 1.7 1.5 1.3 2.3 0.7 1.2

8 to 11.9 2 2.7 0.2 0.4

12 to 15.9

5 < 2 0.7 1.2 1.7 2.9

2 to 3.9 0.8 2 2 2.4

4 to 5.9

6 to 7.9 1 0

8 to 11.9 1 1.7 0.3 0.6

12 to 15.9 1 1.7

> 16

6 < 2

2 to 3.9 2 1.9 2.2 2.4

4 to 5.9 3 2.6 0.3 0.6

6 to 7.9 0.3 0.6 1.7 1.5

8 to 11.9 0.5 0.7 2.5 3.5

12 to 15.9 3 0 3 0

> 16 4.7 0.6 0.3 0.6
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Table CAWG 11-23.  Shrub Coverage Class (Mean) with Distance from the Channel within Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 1 Reaches1

(continued).
POTENTIAL FLOODPLAINS

ROGY StDev ROWO StDev RUDI StDev RULE StDev SAEX StDev SALA StDev SALIX
spp. (A)

StDev SALI StDev SALIX StDev SALUC StDev SASC StDev SPDE StDev SYMPH StDev

7 < 2 2.5 1.5

2 to 3.9 1 2 0.3 0.5

4 to 5.9 2.8 1.8 0.2 0.4

6 to 7.9 1 2 0.5 1 0.5 1

8 to 11.9 1.3 2.3 1.3 1.5

12 to 15.9 2 2.3

> 16 0.5 0.7 2.5 3.5

COMPARISON

24 < 2 0.5 0.7

2 to 3.9 0.8 2 1 1.7 3 2.4

4 to 5.9 0.5 1 1 2 1.8 2.4

6 to 7.9 0.7 1.2 1.7 2.9

8 to 11.9 0 0 5 0

12 to 15.9 1.5 1.7 3.5 2.4 3.3 2.4

> 16

25 < 2 1 1.7 2.7 3.1 3.3 2.9

2 to 3.9 0.5 1.2

4 to 5.9

6 to 7.9

8 to 11.9

12 to 15.9

> 16

26 < 2

2 to 3.9 3 2.1

4 to 5.9 1.4 2.2

6 to 7.9

8 to 11.9 3 2.6

12 to 15.9

> 16

27 < 2

2 to 3.9 0.8 2 0.3 0.8 3.2 1.6 0.7 1

4 to 5.9 2.7 2.5 1.7 2.9

6 to 7.9 1.3 2.3 3.3 2.9 1 1.7

8 to 11.9 1 1.4 5 0

12 to 15.9 3 0 3 0

> 16

28 < 2 1.5 3 1.5 3

2 to 3.9 0.4 0.5

4 to 5.9

6 to 7.9

8 to 11.9

12 to 15.9
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Table CAWG 11-23.  Shrub Coverage Class (Mean) with Distance from the Channel within Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 1 Reaches1

(continued).

POTENTIAL FLOODPLAINS
ROGY StDev ROWO StDev RUDI StDev RULE StDev SAEX StDev SALA StDev SALIX

spp. (A)
StDev SALI StDev SALIX StDev SALUC StDev SASC StDev SPDE StDev SYMPH StDev

> 16

29 < 2

2 to 3.9 0.8 2 0.8 2 2.3 2.6 0.8 1

4 to 5.9 2.5 3.5 2 2.8

6 to 7.9 2 2.6 1.7 2.9 0.7 1.2

8 to 11.9 1.7 2.9 0.3 0.6

12 to 15.9 1 1.7 2 2.6 0.3 0.6

> 16 2.5 3.5

30 < 2 2 2.8

2 to 3.9 0.8 0.7 0.1 0.4 0.3 0.7

4 to 5.9 2 0

6 to 7.9 0.5 0.7

8 to 11.9 0.3 0.5

12 to 15.9 1 1.4

> 16 0.5 1 0.3 0.5

36 < 2 1 2

2 to 3.9 0.7 1.2 1 1.5

4 to 5.9 0.3 0.8 0.3 0.8

6 to 7.9 0.6 1.3 0.4 0.9

8 to 11.9

12 to 15.9

> 16

1Coverage Classes: Class 1: <10% cover, Class 2: 10-24% cover, Class 3: 25-39% cover, Class 4: 40-59% cover, Class 5” 60-99% cover, and Class 6: 100% cover
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Table CAWG 11-23.  Shrub Coverage Class (Mean) with Distance from the Channel within Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 1 Reaches1

(continued).

MEADOWS
Distance (m) ALINTE StDev RINE StDev ROWO StDev SALIX spp. (A) StDev SALI StDev SALIX SP StDev SALUC StDev VAULOC StDev

BYPASS STREAMS

8 < 2 1.3 2.3

2 to 9.9

10 to 19.9

20 to 39.9

40 to 59.9

60 to 79.9

80 to 99.9

100 to 149.9

> 150

9 < 2 1.0 1.7 1.0 1.7 2.3 2.5

2 to 9.9

10 to 19.9 3.0 2.8

20 to 39.9 2.5 3.5

40 to 59.9 2.0 0.0 2.0 0.0

60 to 79.9 5.0 0.0

80 to 99.9 1.5 2.4 0.3 0.5

100 to 149.9 1.8 2.5 0.4 0.9

> 150

10 < 2 1.7 0.6 1.3 1.2

2 to 9.9

10 to 19.9

20 to 39.9 2.8 1.5

40 to 59.9 2.0 2.5 1.3 2.5

60 to 79.9 5.0 0.0

80 to 99.9

100 to 149.9 5.0 0.0

> 150

11 < 2 2.0 1.7 1.3 2.3 3.7 0.6

2 to 9.9

10 to 19.9 1.0 1.4 1.5 2.1

20 to 39.9

40 to 59.9

60 to 79.9 2.5 2.7

80 to 99.9

100 to 149.9

> 150

12 < 2 4.3 1.5

2 to 9.9

10 to 19.9

20 to 39.9 1.0 1.4

40 to 59.9 1.7 2.0 1.5 1.2

60 to 79.9 0.7 1.2
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Table CAWG 11-23.  Shrub Coverage Class (Mean) with Distance from the Channel within Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 1 Reaches1

(continued).

MEADOWS
Distance (m) ALINTE StDev RINE StDev ROWO StDev SALIX spp. (A) StDev SALI StDev SALIX SP StDev SALUC StDev VAULOC StDev

80 to 99.9 5.0 0.0

100 to 149.9 2.2 1.6

> 150 0.1 0.4

13 < 2 1.0 1.7

2 to 9.9

10 to 19.9 0.3 0.6

20 to 39.9

40 to 59.9

60 to 79.9

80 to 99.9

100 to 149.9

> 150

14 < 2 0.7 0.6 0.3 0.6 0.7 1.2

2 to 9.9

10 to 19.9

20 to 39.9

40 to 59.9

60 to 79.9

80 to 99.9

100 to 149.9

> 150

15 < 2 2.7 0.6 1.0 0 1.3 1.5

2 to 9.9

10 to 19.9

20 to 39.9 2.5 3.5

40 to 59.9 5.0

60 to 79.9

80 to 99.9 2.5 3.5

100 to 149.9 1.4 2.3 1.1 2.2

> 150 0.0 0.0

16 < 2 2.0 1.0 1.7 2.9 1.3 2.3 0.7 1.2

2 to 9.9 0.5 0.7

10 to 19.9 2.0 0.0

20 to 39.9 1.5 2.1

40 to 59.9

60 to 79.9

80 to 99.9

100 to 149.9

> 150

17 < 2 0.7 0.6 0.7 0.6

2 to 9.9

10 to 19.9 3.0 1.7
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Table CAWG 11-23.  Shrub Coverage Class (Mean) with Distance from the Channel within Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 1 Reaches1

(continued).
MEADOWS

Distance (m) ALINTE StDev RINE StDev ROWO StDev SALIX spp. (A) StDev SALI StDev SALIX SP StDev SALUC StDev VAULOC StDev

20 to 39.9 1.0 1.7

40 to 59.9 0.3 0.5

60 to 79.9

80 to 99.9

100 to 149.9

> 150

COMPARISON

31 < 2 5.0 0.0

2 to 9.9

10 to 19.9 1.7 2.1

20 to 39.9

40 to 59.9

60 to 79.9

80 to 99.9

100 to 149.9

> 150

32 < 2 4.7 1.5 3.0 2.0

2 to 9.9 3.0 2.9 0.3 0.5

10 to 19.9 0.5 0.7 2.0 2.8

20 to 39.9

40 to 59.9

60 to 79.9

80 to 99.9

100 to 149.9

> 150

33 < 2

2 to 9.9

10 to 19.9 1.0 0.0

20 to 39.9 2.0 0.8

40 to 59.9

60 to 79.9 0.7 1.2 1.0 1.0

80 to 99.9

100 to 149.9

> 150

34 < 2 2.6 3.1

2 to 9.9

10 to 19.9

20 to 39.9

40 to 59.9

60 to 79.9

80 to 99.9

100 to 149.9

> 150
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Table CAWG 11-23.  Shrub Coverage Class (Mean) with Distance from the Channel within Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 1 Reaches1

(continued).

GROUP 1
Distance (m) ALINTE StDev AP  Spp. StDev CEBE StDev LOCO StDev LOIN StDev LONIC SP. StDev PREM StDev QUCH StDev RINE StDev RIRO Spp. StDev

BYPASS STREAMS

18 < 2 0.2 0.4 0.3 0.8 1.7 2.1 3.5 2.1

2 to 3.9 0.2 0.5 0.4 0.9 1.2 2.2 2.8 2.6

4 to 5.9 1.7 2.9 1.7 2.9

19 < 2 2.3 2.3 2.8 2.3

2 to 3.9 1.7 2.1 0.2 0.4

20 < 2 3.7 1.6 0.3 0.8 0.7 1.0

2 to 3.9 1.0 1.2 0.6 1.3 0.2 0.5 0.2 0.5

21 < 2 3.3 2.0

2 to 3.9 3.2 1.2

4 to 5.9 1.5 1.7

22 < 2 4.2 1.3

2 to 3.9 4.2 1.3 0.8 1.8

4 to 5.9 3.8 2.5

6 to 7.9 2.0 2.8

> 8 2.0 2.7 0.6 1.3

23 < 2 0.3 0.5

2 to 3.9 0.7 1.2

4 to 5.9 3.0 0.0

COMPARISON

35 < 2 1.5 1.4

2 to 3.9 1.0 1.0

4 to 5.9

6 to 7.9 2.0 2.0

> 8 1.0 0.9
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Table CAWG 11-23.  Shrub Coverage Class (Mean) with Distance from the Channel within Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 1 Reaches1

(continued).

GROUP 1
Distance (m) ROWO StDev RULE StDev SALIX SPP. (A) StDev SALI StDev SALIX Spp. StDev SASC StDev SALUT StDev SPDE StDev

BYPASS STREAMS

18 < 2 0.3 0.8 0.8 2.0 1.5 2.4

2 to 3.9 0.8 1.1 1.0 2.2 0.6 1.3

4 to 5.9 1.3 1.2 1.7 2.9 1.0 1.7

19 < 2 0.5 1.2 0.7 1.6 3.3 2.7

2 to 3.9 0.2 0.4 0.2 0.4 3.2 2.9

20 < 2 0.2 0.4

2 to 3.9 0.0 0.0

21 < 2 2.8 1.8

2 to 3.9 3.0 1.8

4 to 5.9 1.3 1.3

22 < 2 3.0 1.7 0.3 0.8

2 to 3.9 2.2 2.1

4 to 5.9 1.8 1.7

6 to 7.9 4.0 0.0 0.5 0.7

>  8 2.4 2.3 1.8 1.3

23 < 2 0.8 1.2

2 to 3.9 0.3 0.6 0.7 1.2 1.0 1.7

4 to 5.9

COMPARISON

35 < 2

2 to 3.9

4 to 5.9

6 to 7.9

>  8 0.6 1.8
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches.

POTENTIAL FLOODPLAINS
Distance (m) ABCO StDev ABMA StDev ALRH StDev CADE StDev CONU StDev JUOC StDev PICOMU StDev

BYPASS STREAMS

1 < 2 1.7 1.4
2 to 3.9 4.7 0.6
4 to 5.9 5 0
6 to 7.9 1.6 2.6
8 to 11.9 0.2 0.4 3.2 2.5
12 to 15.9 2.3 2.5
> 16 1.5 2.1

2 < 2 0.5 1.2
2 to 3.9 1 1.7
4 to 5.9 1 1.4
6 to 7.9
8 to 11.9
12 to 15.9
> 16 0.9 1.6

3 < 2 0.3 0.8 0.2 0.4
2 to 3.9 1.3 2.5 1 1.2
4 to 5.9 2 1.9 1.8 2.2
6 to 7.9 1 1.4 2 2.8
8 to 11.9 2.5 3.5 1.5 2.1
12 to 15.9 2.5 3.5
> 16

4 < 2
2 to 3.9
4 to 5.9
6 to 7.9 0.4 0.9
8 to 11.9 2 0 3 0
12 to 15.9
> 16 0.3 0.6 0.7 1.2

5 < 2 0.8 1.6 0.2 0.4
2 to 3.9 1.5 2.1 0.5 0.7
4 to 5.9
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

POTENTIAL FLOODPLAINS
Distance (m) ABCO StDev ABMA StDev ALRH StDev CADE StDev CONU StDev JUOC StDev PICOMU StDev

5 6 to 7.9 1.3 2.3
8 to 11.9 1 1 0.3 0.6 1 1.7
12 to 15.9 1.8 1.6 0.2 0.4 1 1.5 1.8 1.5
> 16

6 < 2 0.3 0.5 0.3 0.8
2 to 3.9 0.3 0.6 0.7 0.6 0.3 0.6
4 to 5.9 1 1 0.3 0.6 0.3 0.6
6 to 7.9 2.5 3.5 0 0 2.5 3.5
8 to 11.9 2 0 0 0
12 to 15.9 1.3 2.3 0.7 1.2 1 1
> 16 2.7 2.3 2 2.1 0.2 0.4 2.2 2.4

7 < 2 0.3 0.5 3.5 1.3 2.8 1.7
2 to 3.9 0.8 1.8 2.8 1.6 3.4 1.8
4 to 5.9 1 2 1 2 3.5 2.4
6 to 7.9 2.3 2.1 2.3 2.1
8 to 11.9 0.3 0.5 1.3 2.5 4 1.4
12 to 15.9 0.5 0.7 2.5 3.5 4.5 0.7
> 16 1.5 0.7 2 2.8 4.5 0.7

COMPARISON

24 < 2 0.3 0.5 0.7 1.6
2 to 3.9 1.3 2.5
4 to 5.9 1.3 2.3 1.7 2.9 0.7 1.2
6 to 7.9 1 1.4
8 to 11.9
12 to 15.9
> 16 0.7 1.2

25 < 2 1 1.3 2 1.8
2 to 3.9 1.3 2.3 2.3 1.5
4 to 5.9 3.8 2.5 1.3 1.5
6 to 7.9 4 1.4 2.5 3.5
8 to 11.9 3.7 1.5 1.3 2.3
12 to 15.9
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

POTENTIAL FLOODPLAINS
Distance (m) ABCO StDev ABMA StDev ALRH StDev CADE StDev CONU StDev JUOC StDev PICOMU StDev

25 > 16

26 < 2 1 1.3 1.3 1.5
2 to 3.9 0.4 0.9 2.2 1.6
4 to 5.9 0.7 1.2 3.3 1.5
6 to 7.9 2.7 2.5 0.7 1.2
8 to 11.9 3 2.4 1 1.2
12 to 15.9
> 16

27 < 2 0.8 2
2 to 3.9 1.3 2.3
4 to 5.9 1.7 2.9
6 to 7.9 0 0
8 to 11.9 3 0
12 to 15.9
> 16 0.5 1 0.8 1

28 < 2 1.2 2.2
2 to 3.9
4 to 5.9
6 to 7.9
8 to 11.9
12 to 15.9
> 16

29 < 2 0.2 0.4 2.8 2.2
2 to 3.9 2 2.8
4 to 5.9 2.3 2.1
6 to 7.9 4.3 0.6
8 to 11.9 4 1
12 to 15.9 0.5 0.7 1 1.4 3.5 2.1
> 16 0.5 0.7 1.5 0.7

30 < 2 1.5 1.9
2 to 3.9 5 0 5 0
4 to 5.9 2.5 3.5 2 2.8
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

POTENTIAL FLOODPLAINS
Distance (m) ABCO StDev ABMA StDev ALRH StDev CADE StDev CONU StDev JUOC StDev PICOMU StDev

30 6 to 7.9 0.5 1
8 to 11.9 1.5 2.1 2 2.8
12 to 15.9 1.3 2.5 1.5 2.4
> 16 0.3 0.5 1.3 1.5

36 < 2 1.8 1.6 0.2 0.4 2 2.4
2 to 3.9 3.5 2 2.5 1.9
4 to 5.9 4.6 0.5 4.2 1.8
6 to 7.9 5 0 1 0
8 to 11.9
12 to 15.9
> 16

POTENTIAL FLOODPLAINS
Distance (m) PIJE StDev PIPO StDev POBATR StDev POTR StDev QUKE StDev PSMEME StDev

BYPASS STREAMS

1 < 2 0.8 2
2 to 3.9
4 to 5.9
6 to 7.9 1 2.2
8 to 11.9 1.8 2.5
12 to 15.9 1 1.7 1.7 2.9
> 16

2 < 2
2 to 3.9 0.7 0.6
4 to 5.9 2 2.8 1.5 2.1
6 to 7.9 1.5 2.1 0.5 0.7
8 to 11.9
12 to 15.9
> 16 1.4 1.9 1.1 2
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

POTENTIAL FLOODPLAINS
Distance (m) PIJE StDev PIPO StDev POBATR StDev POTR StDev QUKE StDev PSMEME StDev

3 < 2 0.2 0.4
2 to 3.9 0.5 1
4 to 5.9 0.8 1.8 1.2 1.8
6 to 7.9 4.5 0.7 0.5 0.7
8 to 11.9 1 1.4 1 1.4
12 to 15.9 1.5 2.1 1 1.4
> 16 2.5 0.7 5 0

4 < 2 0.4 0.9
2 to 3.9 1.3 2.3
4 to 5.9 3.7 1.5 0.7 1.2
6 to 7.9 1 2.2
8 to 11.9
12 to 15.9
> 16 2.7 2.3

5 < 2 0.3 0.8
2 to 3.9
4 to 5.9
6 to 7.9
8 to 11.9 1.7 2.9
12 to 15.9 0.3 0.8 0.5 1.2
> 16

6 < 2
2 to 3.9
4 to 5.9
6 to 7.9
8 to 11.9
12 to 15.9
> 16 0.8 2
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

POTENTIAL FLOODPLAINS
Distance (m) PIJE StDev PIPO StDev POBATR StDev POTR StDev QUKE StDev PSMEME StDev

7 < 2 0.5 1
2 to 3.9 0.8 1.3 0.4 0.9
4 to 5.9 0.3 0.5 0.8 1
6 to 7.9 1 1.7
8 to 11.9 0.8 1.5 0.5 0.6
12 to 15.9 0.5 0.7
> 16 0.5 0.7 0.5 0.7

COMPARISON

24 < 2 0.5 1.2
2 to 3.9 1.3 2.5
4 to 5.9 1.7 2.9
6 to 7.9
8 to 11.9
12 to 15.9
> 16 1.3 1.2

25 < 2
2 to 3.9
4 to 5.9
6 to 7.9
8 to 11.9
12 to 15.9
> 16

26 < 2
2 to 3.9
4 to 5.9
6 to 7.9
8 to 11.9
12 to 15.9
> 16
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

POTENTIAL FLOODPLAINS
Distance (m) PIJE StDev PIPO StDev POBATR StDev POTR StDev QUKE StDev PSMEME StDev

27 < 2
2 to 3.9 0.3 0.6 0.3 0.6
4 to 5.9
6 to 7.9
8 to 11.9 3 0
12 to 15.9
> 16 1.3 2.5

28 < 2
2 to 3.9 1 1.7
4 to 5.9 4 0
6 to 7.9
8 to 11.9
12 to 15.9
> 16

29 < 2
2 to 3.9
4 to 5.9
6 to 7.9
8 to 11.9
12 to 15.9
> 16

30 < 2
2 to 3.9
4 to 5.9
6 to 7.9
8 to 11.9
12 to 15.9
> 16
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

POTENTIAL FLOODPLAINS
Distance (m) PIJE StDev PIPO StDev POBATR StDev POTR StDev QUKE StDev PSMEME StDev

36 < 2 0.2 0.4
2 to 3.9 0.3 0.8 0.2 0.4
4 to 5.9 0.6 0.9
6 to 7.9 1 1.4
8 to 11.9
12 to 15.9
> 16

1Coverage Classes: Class 1: <10% cover, Class 2: 10-24% cover, Class 3: 25-39% cover, Class 4: 40-59% cover, Class 5” 60-99% cover, and Class 6: 100% cover

MEADOWS
Distance (m) ABCO StDev ABMA StDev JUOC StDev PICOMU StDev PIJE StDev POBATR StDev POTR StDev

BYPASS STREAMS

8 < 2 5 0

2 to 9.9

10 to 19.9

20 to 39.9

40 to 59.9

60 to 79.9

80 to 99.9

100 to 149.9

> 150 1.2 2.2

9 < 2 1.7 1.5

2 to 9.9

10 to 19.9 3 1.4

20 to 39.9 1 0

40 to 59.9 5 0

60 to 79.9

80 to 99.9
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

MEADOWS
Distance (m) ABCO StDev ABMA StDev JUOC StDev PICOMU StDev PIJE StDev POBATR StDev POTR StDev

BYPASS STREAMS

100 to 149.9

> 150

10 < 2 3 1.7

2 to 9.9 4 0

10 to 19.9

20 to 39.9 3 1.7

40 to 59.9 4.8 1.3

60 to 79.9

80 to 99.9

100 to 149.9 1 0

> 150

11 < 2 1 0
2 to 9.9
10 to 19.9 0.5 0.7
20 to 39.9 0 0
40 to 59.9 0 0
60 to 79.9 1.8 2.4
80 to 99.9 4 0
100 to 149.9 0.3 0.6
> 150

12 < 2 1.5 1.3 1.3 2.5 0.5 0.6
2 to 9.9
10 to 19.9
20 to 39.9
40 to 59.9 0.7 1.5
60 to 79.9 1.3 1.2
80 to 99.9
100 to 149.9 0.5 1.3
> 150 0.1 0.4



Combined Aquatics Working Group CAWG 11 Riparian

Copyright 2004 by Southern California Edison Company CAWG 11-24-10

Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

MEADOWS
Distance (m) ABCO StDev ABMA StDev JUOC StDev PICOMU StDev PIJE StDev POBATR StDev POTR StDev

13 < 2 1 1.7
2 to 9.9
10 to 19.9
20 to 39.9
40 to 59.9
60 to 79.9
80 to 99.9
100 to 149.9
> 150

14 < 2
2 to 9.9
10 to 19.9
20 to 39.9
40 to 59.9
60 to 79.9
80 to 99.9
100 to 149.9
> 150

15 < 2 3.3 1.2
2 to 9.9 5 0
10 to 19.9
20 to 39.9 1 1.4
40 to 59.9
60 to 79.9
80 to 99.9
100 to 149.9 0.5 1.4 0.1 0.3
> 150 0 0
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

MEADOWS
Distance (m) ABCO StDev ABMA StDev JUOC StDev PICOMU StDev PIJE StDev POBATR StDev POTR StDev

16 < 2 2.5 2.4
2 to 9.9 3.3 2.9
10 to 19.9 2 0
20 to 39.9 1.7 2.1
40 to 59.9 2.3 1.7
60 to 79.9 0.5 1
80 to 99.9
100 to 149.9
> 150

17 < 2 0.8 0.5
2 to 9.9
10 to 19.9 2.3 2.5
20 to 39.9 2 2.6
40 to 59.9 0.3 0.6
60 to 79.9 0.5 0.7 0.5 0.7
80 to 99.9
100 to 149.9
> 150

COMPARISON

31 < 2 3 1.4 1.5 0.7
2 to 9.9 4 0 3 0
10 to 19.9 0.3 0.6 3.7 1.5
20 to 39.9 0.7 0.5
40 to 59.9 1 0
60 to 79.9 3 1.7 2.3 2.1
80 to 99.9
100 to 149.9
> 150
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

MEADOWS
Distance (m) ABCO StDev ABMA StDev JUOC StDev PICOMU StDev PIJE StDev POBATR StDev POTR StDev

32 < 2
2 to 9.9
10 to 19.9 1 0
20 to 39.9
40 to 59.9
60 to 79.9
80 to 99.9
100 to 149.9
> 150

33 < 2 2.7 2.5 4 1.7
2 to 9.9
10 to 19.9 2 2.8
20 to 39.9 1.3 2.2 2.7 2.3
40 to 59.9
60 to 79.9 1.3 2.3 1.7 2.9
80 to 99.9
100 to 149.9
> 150

34 < 2 2.7 2.1
2 to 9.9
10 to 19.9
20 to 39.9
40 to 59.9
60 to 79.9
80 to 99.9
100 to 149.9
> 150
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

GROUP 1
Distance (m) ABCO StDev ABMA StDev ALRH StDev ACMA StDev CADE StDev CONU StDev JUOC StDev PICOMU StDev

BYPASS STREAMS

18 < 2 0.5 0.8
2 to 3.9 0.4 0.9
4 to 5.9

19 < 2 0.5 1.2 0.5 1.2
2 to 3.9 0.0 0.0 1.0 2.0

20 < 2 0.5 0.8 0.3 0.5 0.3 0.5
2 to 3.9 0.4 0.9 2.0 2.3

21 < 2
2 to 3.9 0.3 0.8
4 to 5.9 0.5 1.0

22 < 2 0.8 2.0 0.8 1.6
2 to 3.9 0.4 0.5 0.8 1.8 1.6 2.3
4 to 5.9 0.3 0.5 1.5 2.4
6 to 7.9 2.5 3.5
> 8 2.6 2.4 1.6 2.2

23 < 2 4.2 1.6 0.3 0.5 1.3 2.0 1.2 2.0
2 to 3.9 2.7 2.1 1.7 2.9
4 to 5.9 5.0 0.0 3.0 0.0

COMPARISON

35 < 2 0.8 1.3 1.3 2.2 2.5 1.6
2 to 3.9 0.3 0.6 1.0 1.7 2.0 1.7
4 to 5.9 4.0 0.0
6 to 7.9 1.3 2.3 3.7 1.5
>  8 0.3 0.5 1.1 2.1 2.4 1.8
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Table CAWG 11-24.  Tree Coverage Class (Mean) with Distance from the Channel within Quantitative Study
Reaches within Potential Floodplains, Meadows, and Group 1 Reaches (continued).

GROUP 1
Distance (m) PIJE StDev PIPO StDev POTR StDev POBATR StDev QUERCUSpp StDev QUKE StDev SALIX spp StDev QUBE StDev

BYPASS STREAMS

18 < 2 3.0 1.8
2 to 3.9 3.2 2.0
4 to 5.9 3.3 1.5

19 < 2 0.2 0.4 3.8 1.8 0.2 0.4
2 to 3.9 3.5 2.3

20 < 2 0.3 0.5
2 to 3.9 0.6 0.5

21 < 2 0.4 0.7
2 to 3.9 0.7 0.8
4 to 5.9 1.0 0.8

22 < 2
2 to 3.9
4 to 5.9
6 to 7.9
> 8 0.6 1.3

23 < 2 0.2 0.4 0.2 0.4 0.2 0.4
2 to 3.9 0.7 0.6 0.3 0.6 0.3 0.6
4 to 5.9 3.0 0.0 5.0 0.0

COMPARISON

35 < 2
2 to 3.9
4 to 5.9
6 to 7.9
> 8
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Table CAWG 11-25.  Stem Density (number of stems per 10 m2), Standard
Deviations, and Minimum and Maximum Densities per 10
m2 for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Reaches.

POTENTIAL FLOODPLAINS

Site Number
Mean Number of

Stems/10 m2 N St Dev Min Max

BYPASS STREAMS
1 9.1 28 16.9 0 75.0
2 6.1 23 10.3 0 36.0
3 31.2 23 24.8 0 90.0
4 25.2 20 32.8 0 148.0
5 52.9 22 30.6 9.0 129.0
6 85.6 20 51.4 22.0 214.0
7 14.0 24 14.8 0 50.0

COMPARISON
24 57.6 22 43.6 8.00 183.0
25 0.7 18 2.8 0 12.0
26 17.7 21 25.8 0 80.0
27 30.7 20 38.6 0 135.0
28 5.7 9 6.7 0 19.0
29 82.5 21 74.5 0 259.0
30 33.1 25 29.3 0 83.0
36 14.3 19 16.14 0 59.0

Significance: The Kruskall-Wallis ANOVA by Ranks test was performed to test for significant difference among the reaches.
Location ID:   H(14, n=315)=316.39, p=0.000

Locations 5 and 6 from Locations 1,2,7,25,26,28, and 36
Locations 1 and 2 from Locations: 5,6,24, and 29
Location 2 from Location 30
Location 3 from Locations: 2 and 25
Locations 4 and 7 from Locations: 6 and 25

FLOODPLAIN MEADOWS

Site Number
Mean Number of

Stems/10 m2 N St Dev Min Max
BYPASS STREAMS

8 8.3 3 14.4 0 25.0
9 22.2 6 28.7 0 64.0
10 30.8 5 42.8 0 105.0
11 39.0 7 40.4 0 98.0
12 35.6 12 28.3 0 72.0
13 5.3 4 10.5 0 21.0
14 11.0 4 20.7 0 42.0
15 45.3 4 36.7 0 85.0
16 37. 8 36.4 0 91.0
17 10.1 7 9.4 0 22.0

COMPARISON
31 11.2 6 9.6 1.0 26.0
32 33.7 7 36.5 0 105.0

Significance: None
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Table CAWG 11-25.  Stem Density (number of stems per 10 m2), Standard
Deviations, and Minimum and Maximum Densities per 10
m2 for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Reaches (continued).

MEADOWS

Site Number
Mean Number of

Stems/10 m2 N St Dev Min Max
BYPASS STREAMS

8 0.9 27 4.8 0 25.0
9 37.8 19 49.9 0 162.0
10 41.7 15 53.6 0 175.0
11 18.7 19 30.4 0 98.0
12 36.8 48 77.8 0 389.0
13 1.5 15 5.4 0 21.0
14 3.7 12 12.1 0 42.0
15 16.9 28 25.1 0 85.0
16 17.5 17 30.7 0 91.0
17 6.6 15 9.9 0 28.0

COMPARISON
31 2.6 26 6.5 0 26.0
32 19.7 12 32. 0 105.0
33 12.4 16 19.2 0 58.0
34 0.8 21 2.2 0 9.0

Significance: None

GROUP 1

Site Number
Mean Number of

Stems/10 m2 N St Dev Min Max
BYPASS STREAMS

18 24.5 14 11.9 7.0 42.0
19 34.3 12 31.6 3.0 110.0
20 14.5 11 14.6 0 38.0
21 26.3 18 25.7 0 85.0
22 30.6 22 21.7 0 88.0
23 5.6 10 5.2 0 14.0

COMPARISON
35 9.5 21 11.6 0 39.0
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Table CAWG 11-26.  Shrub Stem Density per 10 m2 with Distance from the
Channel (mean, standard deviation, minimum and
maximum) for Quantitative Study Reaches along Potential
Floodplains, Meadows and Group 1 Streams.

POTENTIAL FLOODPLAINS

Site Number

Distance
from Channel
Grouping (m) No. Plots

Mean Total
Number of

Stems/10 m2 St. Dev Minimum Maximum
BYPASS

STREAMS
1 < 2 6 57.7 98.6 2.0 257.0

2 to 3.9 3 8.3 7.6 0.0 15.0
4 to 5.9 3 0.7 0.6 0.0 1.0
6 to 7.9 5 17.2 32.7 0.0 75.0

8 to 11.9 6 1.5 3.7 0.0 9.0
12 to 15.9 3 0.0 0.0 0.0 0.0

> 16 2 3.5 4.9 0.0 7.0

2 < 2 6 19.7 11.7 8.0 36.0
2 to 3.9 3 0.0 0.0 0.0 0.0
4 to 5.9 2 3.0 4.2 0.0 6.0
6 to 7.9 2 0.0 0.0 0.0 0.0

8 to 11.9 1 0.0 0.0 0.0 0.0
12 to 15.9 2 0.0 0.0 0.0 0.0

> 16 7 2.3 3.9 0.0 10.0

3 < 2 6 30.2 17.8 5.0 51.0
2 to 3.9 4 45.5 15.4 33.0 68.0
4 to 5.9 5 40.2 32.6 0.0 90.0
6 to 7.9 2 2.5 3.5 0.0 5.0

8 to 11.9 2 35.0 46.7 2.0 68.0
12 to 15.9 2 29.5 29.0 9.0 50.0

> 16 2 9.5 6.4 5.0 14.0

4 < 2 5 33.8 13.6 22.0 57.0
2 to 3.9 3 9.7 3.1 7.0 13.0
4 to 5.9 3 12.7 10.3 4.0 24.0
6 to 7.9 5 40.8 61.0 0.0 148.0

8 to 11.9 1 8.0 0.0 8.0 8.0
12 to 15.9 0

> 16 3 18.3 25.7 2.0 48.0

5 < 2 6 68.0 29.5 24.0 103.0
2 to 3.9 2 43.5 7.8 38.0 49.0
4 to 5.9 1 51.0 0.0 51.0 51.0
6 to 7.9 3 37.3 18.0 19.0 55.0

8 to 11.9 3 65.0 9.2 57.0 75.0
12 to 15.9 6 50.2 44.0 12.0 129.0

> 16 1 9.0 0.0 9.0 9.0
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Table CAWG 11-26.  Shrub Stem Density per 10 m2 with Distance from the Channel
(mean, standard deviation, minimum and maximum) for
Quantitative Study Reaches along Potential Floodplains,
Meadows and Group 1 Streams (continued).

Site Number

Distance
from Channel
Grouping (m) No. Plots

Mean Total
Number of

Stems/10 m2 St. Dev Minimum Maximum
6 < 2 5 120.2 54.4 76.0 214.0

2 to 3.9 2 133.5 47.4 100.0 167.0
4 to 5.9 2 73.5 61.5 30.0 117.0
6 to 7.9 1 67.0 0.0 67.0 67.0

8 to 11.9 1 43.0 0.0 43.0 43.0
12 to 15.9 3 91.3 56.4 52.0 156.0

> 16 6 52.0 34.9 22.0 115.0

7 < 2 4 3.8 7.5 0.0 15.0
2 to 3.9 5 14.4 9.7 1.0 22.0
4 to 5.9 4 17.5 21.5 0.0 44.0
6 to 7.9 3 21.0 17.5 4.0 39.0

8 to 11.9 4 13.5 9.1 1.0 22.0
12 to 15.9 2 27.5 31.8 5.0 50.0

> 16 2 3.5 3.5 1.0 6.0
COMPARISON 24 < 2 6 51.7 30.3 8.0 100.0

2 to 3.9 4 53.0 35.7 25.0 103.0
4 to 5.9 3 41.0 27.8 16.0 71.0
6 to 7.9 2 24.0 5.7 20.0 28.0

8 to 11.9 4 83.3 46.9 27.0 135.0
12 to 15.9 0

> 16 3 80.7 88.7 25.0 183.0
25 < 2 6 2.0 4.9 0.0 12.0

2 to 3.9 3 0.3 0.6 0.0 1.0
4 to 5.9 4 0.0 0.0 0.0 0.0
6 to 7.9 2 0.0 0.0 0.0 0.0

8 to 11.9 3 0.0 0.0 0.0 0.0
26 < 2 6 36.3 34.7 0.0 80.0

2 to 3.9 5 14.6 26.5 0.0 61.0
4 to 5.9 3 2.7 4.6 0.0 8.0
6 to 7.9 3 20.3 18.8 0.0 37.0

8 to 11.9 4 2.8 3.2 0.0 6.0
27 < 2 7 37.4 43.0 0.0 111.0

2 to 3.9 3 2.0 1.7 1.0 4.0
4 to 5.9 3 40.3 42.9 1.0 86.0
6 to 7.9 2 40.5 26.2 22.0 59.0

8 to 11.9 1 36.0 0.0 36.0 36.0
12 to 15.9 0

> 16 4 14.5 15.6 0.0 29.0
28 < 2 5 3.4 5.0 0.0 11.0

2 to 3.9 3 11.3 7.1 5.0 19.0
4 to 5.9 1 0.0 0.0 0.0 0.0
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Table CAWG 11-26.  Shrub Stem Density per 10 m2 with Distance from the Channel
(mean, standard deviation, minimum and maximum) for
Quantitative Study Reaches along Potential Floodplains,
Meadows and Group 1 Streams (continued).

Site Number

Distance
from Channel
Grouping (m) No. Plots

Mean Total
Number of

Stems/10 m2 St. Dev Minimum Maximum
29 < 2 6 109.8 93.5 0.0 259.0

2 to 3.9 2 126.0 53.7 88.0 164.0
4 to 5.9 3 82.7 86.8 0.0 173.0
6 to 7.9 3 43.7 57.6 0.0 109.0

8 to 11.9 3 47.3 52.6 14.0 108.0
12 to 15.9 2 85.0 110.3 7.0 163.0

> 16 2 65.5 88.4 3.0 128.0
30 < 2 8 35.3 21.9 1.0 58.0

2 to 3.9 1 26.0 0.0 26.0 26.0
4 to 5.9 2 31.5 41.7 2.0 61.0
6 to 7.9 4 68.3 28.2 26.0 83.0

8 to 11.9 2 4.0 5.7 0.0 8.0
12 to 15.9 4 23.3 30.0 0.0 67.0

> 16 4 20.8 29.7 0.0 63.0
36 < 2 6 26.8 18.9 4.0 59.0

2 to 3.9 6 7.5 7.3 0.0 18.0
4 to 5.9 5 12.0 16.7 0.0 40.0

6 to 7.9 2 3.0 4.2 0.0 6.0

MEADOWS
BYPASS

STREAMS
8 < 2 3 8.3 14.4 0 25

2 to 9.9 1 0 0 0 0
10 to 19.9 1 0 0 0 0
20 to 39.9 2 0 0 0 0
40 to 59.9 2 0 0 0 0
60 to 79.9 1 0 0 0 0

80 to 99.9 2 0 0 0 0
100 to 149.9 11 0 0 0 0

> 150 4 0 0 0 0
< 2 3 40.3 31.9 4 64

2 to 9.9 1 0 0 0 0
10 to 19.9 2 6 8.5 0 12
20 to 39.9 2 32.5 46 0 65
40 to 59.9 1 29 0 29 29
60 to 79.9 1 148 0 148 148
80 to 99.9 4 20 40 0 80

100 to 149.9 5 52.6 66.4 0 162
10 < 2 3 16.3 11.4 7 29

2 to 9.9 1 0 0 0 0
10 to 19.9 0
20 to 39.9 4 40.8 43.7 9 105
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Table CAWG 11-26.  Shrub Stem Density per 10 m2 with Distance from the Channel
(mean, standard deviation, minimum and maximum) for
Quantitative Study Reaches along Potential Floodplains,
Meadows and Group 1 Streams (continued).

Site Number

Distance
from Channel
Grouping (m) No. Plots

Mean Total
Number of

Stems/10 m2 St. Dev Minimum Maximum
40 to 59.9 4 13.3 20.4 0 43
60 to 79.9 2 114.5 85.6 54 175
80 to 99.9 0

100 to 149.9 1 132 0 132 132
11 < 2 3 78.3 17.2 66 98

2 to 9.9 0
10 to 19.9 2 19 26.9 0 38
20 to 39.9 3 0 0 0 0
40 to 59.9 2 0 0 0 0
60 to 79.9 5 16.4 19.2 0 45
80 to 99.9 1 0 0 0 0

100 to 149.9 3 0 0 0 0
12 < 2 4 53 28 12 72

2 to 9.9 0
10 to 19.9 0
20 to 39.9 2 16.5 23.3 0 33
40 to 59.9 6 30.3 27.6 0 67
60 to 79.9 3 14 24.2 0 42
80 to 99.9 3 252.7 120 164 389

100 to 149.9 9 54.3 96.6 0 307
> 150 21 2.3 10.7 0 49

13 < 2 3 7 12.1 0 21
2 to 9.9 1 0 0 0 0

10 to 19.9 3 0.7 1.2 0 2
20 to 39.9 4 0 0 0 0
40 to 59.9 2 0 0 0 0
60 to 79.9 2 0 0 0 0

14 < 2 3 14.7 23.7 0 42
2 to 9.9 1 0 0 0 0

10 to 19.9 3 0 0 0 0
20 to 39.9 3 0 0 0 0
40 to 59.9 2 0 0 0 0

< 2 3 60.3 25.5 34 85
2 to 9.9 1 0 0 0 0

10 to 19.9 0
20 to 39.9 2 28.5 40.3 0 57
40 to 59.9 1 5 0 5 5
60 to 79.9 2 0 0 0 0
80 to 99.9 2 18.5 26.2 0 37

100 to 149.9 14 13.9 20.4 0 50
> 150 3 0 0 0 0
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Table CAWG 11-26.  Shrub Stem Density per 10 m2 with Distance from the Channel
(mean, standard deviation, minimum and maximum) for
Quantitative Study Reaches along Potential Floodplains,
Meadows and Group 1 Streams (continued).

Site Number

Distance
from Channel
Grouping (m) No. Plots

Mean Total
Number of

Stems/10 m2 St. Dev Minimum Maximum
16 < 2 3 42.7 17.6 23 57

2 to 9.9 2 0.5 0.7 0 1
10 to 19.9 1 77 0 77 77
20 to 39.9 2 45.5 64.3 0 91
40 to 59.9 4 0 0 0 0
60 to 79.9 4 0 0 0 0
80 to 99.9 1 0 0 0 0

17 < 2 3 13.3 11.7 0 22
2 to 9.9 0

10 to 19.9 3 6.3 9.3 0 17
20 to 39.9 3 4 6.9 0 12
40 to 59.9 4 7 14 0 28
60 to 79.9 2 0 0 0 0

COMPARISON 31 < 2 3 17.3 9 8 26
2 to 9.9 1 1 0 1 1

10 to 19.9 3 4.7 6.4 0 12
20 to 39.9 6 0 0 0 0
40 to 59.9 1 0 0 0 0
60 to 79.9 3 0 0 0 0
80 to 99.9 4 0 0 0 0

100 to 149.9 5 0 0 0 0
32 < 2 3 47.7 49.8 15 105

2 to 9.9 4 14.5 26.4 0 54
10 to 19.9 2 17.5 24.7 0 35
20 to 39.9 2 0 0 0 0
40 to 59.9 1 0 0 0 0

33 < 2 3 0 0 0 0
2 to 9.9 0

10 to 19.9 1 14 0 14 14
20 to 39.9 4 37 19 12 58
40 to 59.9 0
60 to 79.9 3 12 19.9 0 35
80 to 99.9 3 0 0 0 0

100 to 149.9 2 0 0 0 0
34 < 2 4 4 3.7 0 9

2 to 9.9 2 0 0 0 0
10 to 19.9 0
20 to 39.9 1 0 0 0 0
40 to 59.9 4 0 0 0 0
60 to 79.9 3 0 0 0 0
80 to 99.9 3 0 0 0 0

100 to 149.9 4 0 0 0 0
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Table CAWG 11-26.  Shrub Stem Density per 10 m2 with Distance from the Channel
(mean, standard deviation, minimum and maximum) for
Quantitative Study Reaches along Potential Floodplains,
Meadows and Group 1 Streams (continued).

GROUP 1

Site Number
Distance from

Channel
Grouping (m)

No. Plots Total No Stems
Mean St. Dev Minimum Maximum

BYPASS
STREAMS

18 < 2 6 29.17 8.54 18 42

2 to 3.9 5 25.6 15.5 7 41
4 to 5.9 3 13.33 3.06 10 16

19 < 2 6 34.83 18.2 4 50

2 to 3.9 6 33.83 43.2 3 110
20 < 2 6 23.5 12.6 0 38

2 to 3.9 5 3.6 8.05 0 18
21 < 2 8 30.13 16.9 4 48

2 to 3.9 6 38.33 33.6 1 85
4 to 5.9 4 0.75 0.96 0 2

22 < 2 6 48.83 30.9 5 88
2 to 3.9 5 27.4 13.5 13 45
4 to 5.9 4 17.25 13.7 0 33
6 to 7.9 2 25 11.3 17 33

>  8 5 25 13.8 7 44
23 < 2 6 4.5 5.99 0 14

2 to 3.9 3 6.33 4.04 4 11
4 to 5.9 1 10 0 10 10

COMPARISON 35 < 2 6 14.83 16.7 0 39
2 to 3.9 3 6.33 5.03 1 11
4 to 5.9 1 0 0 0 0
6 to 7.9 3 8.67 6.43 4 16

>  8 8 8.13 10.9 0 32
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Table CAWG 11-27.  Density of Stems per 10 m2 within 4 m of the Channel
Quantitative Study Reaches along Potential Floodplains.

Site Number Stem Density/10 m2 N Std. Dev.
BYPASS STREAMS 1 41.2 9 81.8

2 13.1 9 13.5
3 36.3 10 17.9
4 24.8 8 16.3
5 61.9 8 27.6
6 124.0 7 48.9
7 9.7 9 10.0

COMPARISON 24 52.2 10 30.6
25 1.4 9 4.0
26 26.5 11 31.8
27 26.8 10 39.1
28 6.4 8 6.7
29 113.9 8 82.0
30 34.2 9 20.7
36 17.2 12 17.0

Significance:  The Kruskall-Wallis ANOVA by Ranks test was performed to test for significant differences among the
sites.

Stem Density: H(14, N=137)=68.31, p=0.000
Location 6 from Locations 2,7,25,26,27, 28,36
Location 25 from Locations 3,5,6,24,29,30
Location 28 from Locations 5,6,29
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Table CAWG 11-28.  Density of Shrub True Seedlings and Stems < ½” per 10 m2

within 4 m of the Channel Margin for Quantitative Study
Reaches along Potential Floodplains, Meadows, and Group
1 Streams.

POTENTIAL FLOODPLAINS
Site No. Seedlings Std. Dev. Stems <1/2" Std. Dev. N

BYPASS STREAMS 1 0.2 0.4 8.27 10.8 12
2 0.6 1.8 8.6 13.1 11
3 0.0 0.0 8.4 12.5 13
4 0.8 2.7 7.8 7.0 11
5 0.0 0.0 12.2 15.5 9
6 6.9 13.8 30.9 40.2 9
7 0.0 0.0 0.2 0.4 11

COMPARISON 24 0.7 2.0 6.6 9.2 13
25 0.0 0.0 0.6 2.2 13
26 0.0 0.0 19.2 27.9 14
27 5.0 8.1 16.8 21.9 13
28 0.0 0.0 0.3 1.0 9
29 2.1 4.2 23.6 40.1 11
30 1.8 4.5 4.7 5.4 11
36 0.0 0.0 3.5 4.8 17

Significance: The Kruskall-Wallis ANOVA by Ranks test was performed to test for significant differences in the density of shrub true
seedlings and stems less than ½” in diameter among the sites.

True seedlings: no significant differences
Class 2:H(14, N=177)=41.06, p=0/002
Location 6 from Locations 7 and 25.

MEADOWS
Site No. Seedlings Std. Dev. Stems<1/2” Std. Dev. N

BYPASS STREAMS 8 0.0 0.0 3.7 6.4 3
9 0.3 0.6 28.0 28.0 3
10 0.0 0.0 8.3 7.9 4
11 1.3 2.3 73.3 12.1 3
12 0.0 0.0 24.8 14.8 4
13 0.0 0.0 0.0 0.0 4
14 0.0 0.0 11.7 18.5 3
15 0.0 0.0 60.0 26.1 3
16 0.0 0.0 21.5 18.7 4
17 0.7 1.2 10.3 10.0 3

COMPARISON 31 1.7 2.9 2.0 2.0 3
32 0.0 0.0 29.4 40.6 5
33 0.0 0.0 0.0 0.0 3
34 0.0 0.0 3.0 3.7 5

No significant differences.
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Table CAWG 11-28.  Density of Shrub True Seedlings and Stems < ½” per 10 m2

within 4 m of the Channel Margin for Quantitative Study
Reaches along Potential Floodplains, Meadows, and Group
1 Streams (continued).

GROUP 1
Site No. Seedlings Std. Dev. Stems <1/2" Std. Dev. N

BYPASS
STREAMS

18 0.0 0.0 0.1 0.3 14

19 0.0 0.0 0.4 1.0 12
20 2.8 7.5 2.3 5.1 11
21 2.8 6.6 7.0 7.2 18
22 0.2 0.6 9.7 14.3 15
23 0.0 0.0 0.0 0.0 10

COMPARISON 35 0.0 0.0 0.0 0.0 10

No significant differences among alluvial fan locations.
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Table CAWG 11-29.  Density of Stems within Shrub Stem Size Classes per 10 m2

within Quantitative Study Reaches within Potential
Floodplains, Meadows, and Group 1 Study Reaches.

FLOODPLAINS
Location

ID
Class 31 Class 4 Class 5 Class 6

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

BYPASS
STREAMS

1 1.39 4.38 0.61 2.18 0.14 0.45 0.07 0.38

2 0.87 1.82 0.30 0.93 0.00 0.00 0.00 0.00

3 6.74 10.90 10.87 12.86 0.13 0.34 0.00 0.00

4 5.60 6.90 2.30 3.03 0.55 1.28 0.25 0.64

5 11.91 11.19 20.32 20.49 1.59 3.25 0.18 0.85

6 22.35 16.53 27.45 19.21 2.40 2.74 0.00 0.00

7 1.08 2.02 0.04 0.20 0.00 0.00 0.00 0.00

COMPARISON 24 16.00 24.25 11.41 11.46 1.32 2.08 0.45 0.80
25 0.22 0.73 0.06 0.24 0.00 0.00 0.00 0.00

26 1.10 2.34 0.05 0.22 0.00 0.00 0.00 0.00

27 4.05 6.28 1.05 2.61 0.20 0.41 0.80 1.11

28 0.89 1.54 1.56 2.65 0.00 0.00 0.00 0.00

29 36.76 52.42 3.67 9.00 0.10 0.44 0.00 0.00

30 8.08 8.53 15.76 17.47 1.88 2.98 0.00 0.00

36 3.84 5.55 5.84 8.28 0.79 2.15 0.00 0.00

Significance: The Kruskal-Wallis ANOVA by Ranks test was performed to test for significant differences among the reaches by stem
class.

No significant difference among study reaches for Class 5 and 6 stem classes
Class 3: H(14, N=315)=122.358, p=0.000

Locations 1 and 2 from 5, 6, 24, and 29
Location 5 from 1, 2, 7, 25, and 26
Location 6 from 1, 2, 7, 25, 26, 27, 28, and 36
Location 7 from 5, 6, 24, and 29

Class 4: H(14, N=315)=146.222, p=0.000
Locations 1 and 2 from 5, 6, 24, and 30
Location 4 from 6
Location 5 from 1, 2, 7, 25, 26, 27, and 29
Location 6 from 1, 2, 4, 7, 25, 26, 27, 28, and 29
Location 7 from 5, 6, 24, and 30.
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Table CAWG 11-29.  Density of Stems within Shrub Stem Size Classes per 10 m2

within Quantitative Study Reaches within Potential
Floodplains, Meadows, and Group 1 Study Reaches
(continued).

POTENTIAL FLOODPLAINS
Location Seedlings Std. Dev. < 1/2" Std. Dev.

BYPASS
STREAMS

1 0.14 0.36 6.71 15.07

2 0 0 4.91 9.7

3 1.13 5.42 12.3 11.96

4 0.5 2.24 15.95 29.73

5 0 0 18.86 27.2

6 2.1 6.66 30.9 39.74

7 2.25 6.84 10.63 11.09

COMPARISON 24 0.09 0.43 26.59 30.66
25 0 0 0.44 1.89

26 0.05 0.22 16.48 24.03

27 3.95 8.42 18.15 24.58

28 0 0 3.22 5.26

29 15.24 29.01 26.57 34.34

30 1.4 3.51 6 9.91

36 0 0 3.84 5.15
Significance: The Kruskal-Wallis ANOVA by Ranks test was performed to test for significant differences in the density of seedlings

among the reaches.
Class 2: H(14,N=315)=69.69, p=0.000

Locations 6 and 24 from Location 1, 2, and 25
Location 25 from 3, 4, 5, 6, 24, 27, and 29.

1Size classes: Class 2: < ½” in diameter; Class 3: stems ½-1” in diameter, Class 4: stems 1-3” in diameter,
Class 5: stems 3-5” in diameter, and Class 6: stems >5” in diameter.

FLOODPLAIN-MEADOWS
Location Seedlings Std. Dev. < 1/2" Std. Dev.

BYPASS
STREAMS

8 0 0 3.7 6.4

9 0.2 0.4 5.8 14.3

10 0 0 18 22.8

11 0.5 1.4 32.3 36.9

12 0 0 16.7 21.2

13 0 0 0 0

14 0 0 11.7 18.5

15 0 0 45 36.8

16 0 0 16.1 17.3

17 0.3 0.8 6.4 7.6

COMPARISON 31 0.8 2 2.7 3

32 0 0 21 36.1

No significant differences
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Table CAWG 11-29.  Density of Stems within Shrub Stem Size Classes per 10 m2

within Quantitative Study Reaches within Potential
Floodplains, Meadows, and Group 1 Study Reaches
(continued).

MEADOWS
Location ID Class3 Class4 Class5 Class6

Means Std. Dev. Means Std. Dev. Means Std. Dev. Means Std. Dev.

BYPASS
STREAMS

8 0.22 1.15 0.26 1.35 0.04 0.19 0.00 0.00

9 10.47 15.62 9.26 14.08 0.05 0.23 0.00 0.00

10 13.20 15.74 11.00 14.64 0.00 0.00 0.00 0.00

11 1.53 5.25 0.16 0.69 0.00 0.00 0.00 0.00

12 4.69 8.82 2.33 5.50 0.46 1.65 0.02 0.14

13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

14 0.75 2.60 0.00 0.00 0.00 0.00 0.00 0.00

15 3.82 6.66 1.54 3.21 0.00 0.00 0.00 0.00

16 3.94 8.73 5.35 8.67 0.00 0.00 0.00 0.00

17 0.87 1.88 0.60 1.30 0.00 0.00 0.00 0.00

COMPARISON 31 0.81 3.06 0.31 1.05 0.46 1.33 0.04 0.20

32 3.17 6.13 1.92 2.64 1.50 2.94 0.75 1.76

33 0.06 0.25 0.00 0.00 0.00 0.00 0.00 0.00

34 0.05 0.22 0.00 0.00 0.00 0.00 0.00 0.00

Significance: The Kruskal-Wallis ANOVA by Ranks test was performed to test for significant differences among the reaches by stem
class.

No significant difference among study reaches for Class 5 and 6 stem classes
Class 3: H(13, N=290)=65.546, p=0.000

Location 10 from 13, 8,32,33, and 34
Class 4: H(13, N=290)=67.192, p=0.000

Location 10 from 8 and 34
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Table CAWG 11-29.  Density of Stems within Shrub Stem Size Classes per 10 m2

within Quantitative Study Reaches within Potential
Floodplains, Meadows, and Group 1 Study Reaches
(continued).

MEADOWS
Location Seedlings Std. Dev. < 1/2" Std. Dev.

BYPASS STREAMS 8 0 0 0.4 2.1

9 0.2 0.7 17.7 26.1

10 0 0 17.5 25.5

11 0.4 1.1 16.2 27.7

12 0 0.1 28.9 73

13 0 0 0 0

14 0 0 2.9 9.5

15 0 0 11.6 21.3

16 0 0 8.8 15.2

17 0.1 0.5 4.9 8.7

COMPARISON 31 0.2 1 0.6 1.8

32 0 0 12.3 28.8

33 0 0 0 0

34 0 0 0.7 2.1

Significance: The Kruskal-Wallis ANOVA by Ranks test was performed to test for significant differences in the density of seedlings
among the reaches.

Class 2: H(13,N=290)=45.230, p=0.000
Location 10 from 8.

GROUP 1
Location ID Class3 Class4 Class5 Class6

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

BYPASS
STREAMS

18 1.86 2.25 2.00 2.18 0.93 1.21 0.29 0.73

19 9.00 12.74 8.33 17.20 1.50 4.30 0.00 0.00

20 3.00 6.84 2.00 4.07 0.18 0.60 0.00 0.00

21 16.50 20.32 0.56 1.69 0.06 0.24 0.00 0.00

22 8.23 8.94 9.82 10.11 0.41 0.80 0.00 0.00

23 0.10 0.32 0.10 0.32 0.00 0.00 0.00 0.00

COMPARISON 35 0.67 1.35 0.00 0.00 0.00 0.00 0.00 0.00

Significance (for alluvial features): The Kruskal-Wallis ANOVA by Ranks test was performed to test for significant differences among
the reaches by stem class.

Classes 4,5,6: None
Class 3: Location 19 from Location 35
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Table CAWG 11-29.  Density of Stems within Shrub Stem Size Classes per 10 m2

within Quantitative Study Reaches within Potential
Floodplains, Meadows, and Group 1 Study Reaches
(continued).

GROUP 1
Location Seedlings Std. Dev. < 1/2" Std. Dev.

BYPASS STREAMS 18 0 0 0.1 0.3

19 0 0 0.4 1

20 2.8 7.5 2.3 5.1

21 2.8 6.6 7 7.2

22 0.1 0.5 8.8 12.2

23 0 0 0 0

COMPARISON 35 0 0 0 0

No significant differences among the alluvial fan reaches.
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Table CAWG 11-30.  Stem Density and Standard Deviations within each Size
Class per 10 m2 with Distance from the Channel Margin for
Quantitative Study Reaches along Potential Floodplains,
Meadows, and Group 1 Streams.

POTENTIAL FLOODPLAINS
Site

Number
Distance from

Channel Grouping (m) 1/2 to 1" St. Dev 1 to 3" St Dev 3 to 5" St. Dev > 5" St. Dev

BYPASS
STREAMS

1 < 1.9 5.3 8.8 0.0 0.0 0.0 0.0 0.0 0.0

2 to 3.9 1.3 1.5 3.7 6.4 0.3 0.6 0.0 0.0
4 to 5.9 0.0 0.0 0.3 0.6 0.0 0.0 0.0 0.0
6 to 7.9 0.6 0.9 1.0 1.7 0.4 0.9 0.4 0.9

8 to 11.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 to 15.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

> 16 0.0 0.0 0.0 0.0 0.5 0.7 0.0 0.0

2 < 1.9 2.3 2.1 0.5 0.8 0.0 0.0 0.0 0.0
2 to 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 to 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 to 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

8 to 11.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 to 15.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

> 16 0.9 2.3 0.6 1.5 0.0 0.0 0.0 0.0

3 < 1.9 6.0 5.7 8.2 8.2 0.2 0.4 0.0 0.0
2 to 3.9 8.8 5.7 21.5 15.8 0.5 0.6 0.0 0.0
4 to 5.9 13.2 21.5 15.8 14.5 0.0 0.0 0.0 0.0
6 to 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

8 to 11.9 6.0 8.5 15.0 21.2 0.0 0.0 0.0 0.0
12 to 15.9 3.0 0.0 3.0 4.2 0.0 0.0 0.0 0.0

> 16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4 < 1.9 13.0 9.0 3.4 4.3 0.2 0.5 0.4 0.9
2 to 3.9 0.7 1.2 1.3 2.3 1.7 2.9 0.0 0.0
4 to 5.9 5.3 4.9 1.3 1.5 0.0 0.0 0.3 0.6
6 to 7.9 4.2 4.6 2.6 3.7 0.6 1.3 0.4 0.9

8 to 11.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 to 15.9

> 16 2.7 3.8 2.7 2.5 0.7 0.6 0.0 0.0

5 < 1.9 21.2 12.5 32.7 23.4 5.2 4.7 0.7 1.6
2 to 3.9 13.0 15.6 12.5 12.0 0.0 0.0 0.0 0.0
4 to 5.9 26.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0
6 to 7.9 5.3 4.6 15.0 26.0 0.0 0.0 0.0 0.0

8 to 11.9 11.3 2.1 32.3 25.2 0.0 0.0 0.0 0.0
12 to 15.9 5.5 8.1 12.3 13.1 0.7 1.0 0.0 0.0

> 16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6 < 1.9 32.8 18.5 35.0 23.7 2.0 2.8 0.0 0.0
2 to 3.9 47.5 13.4 41.0 28.3 0.0 0.0 0.0 0.0
4 to 5.9 17.5 12.0 36.5 36.1 4.5 2.1 0.0 0.0
6 to 7.9 27.0 0.0 16.0 0.0 1.0 0.0 0.0 0.0

8 to 11.9 14.0 0.0 20.0 0.0 7.0 0.0 0.0 0.0
12 to 15.9 19.0 14.8 17.0 13.1 1.0 1.7 0.0 0.0

> 16 9.2 2.6 22.0 12.8 3.0 3.1 0.0 0.0
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Table CAWG 11-30.  Stem Density and Standard Deviations within each Size
Class per 10 m2 with Distance from the Channel Margin for
Quantitative Study Reaches along Potential Floodplains,
Meadows, and Group 1 Streams (continued).

Site
Number

Distance from
channel (m) 1/2 to 1" St. Dev 1 to 3" St. Dev 3 to 5" St. Dev > 5" St. Dev

7 < 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 to 3.9 1.4 2.2 0.0 0.0 0.0 0.0 0.0 0.0
4 to 5.9 0.3 0.5 0.0 0.0 0.0 0.0 0.0 0.0
6 to 7.9 2.7 1.2 0.3 0.6 0.0 0.0 0.0 0.0

8 to 11.9 0.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0
12 to 15.9 4.0 5.7 0.0 0.0 0.0 0.0 0.0 0.0

> 16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

COMPARISON 24 < 1.9 8.8 6.2 5.2 6.1 2.2 3.1 1.0 1.1
2 to 3.9 5.3 4.0 10.5 14.6 0.3 0.5 0.0 0.0
4 to 5.9 6.7 6.5 6.0 10.4 0.3 0.6 0.0 0.0
6 to 7.9 10.5 5.0 5.5 5.0 2.0 0.0 1.0 1.4

8 to 11.9 28.8 20.1 19.0 10.1 0.3 0.5 0.3 0.5
12 to 15.9

> 16 40.7 60.1 24.3 11.4 3.0 2.7 0.3 0.6

25 Less than 2 0.5 1.2 0.2 0.4 0.0 0.0 0.0 0.0
2 to 3.9 0.3 0.6 0.0 0.0 0.0 0.0 0.0 0.0
4 to 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 to 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

8 to 11.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

26 Less than 2 2.7 3.8 0.2 0.4 0.0 0.0 0.0 0.0
2 to 3.9 1.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0
4 to 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 to 7.9 0.7 1.2 0.0 0.0 0.0 0.0 0.0 0.0

8 to 11.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

27 Less than 2 2.9 3.6 0.9 1.6 0.1 0.4 0.3 0.5
2 to 3.9 0.0 0.0 0.0 0.0 0.0 0.0 1.7 2.1
4 to 5.9 2.3 4.0 0.0 0.0 0.3 0.6 0.3 0.6
6 to 7.9 15.0 15.6 1.5 2.1 0.5 0.7 1.0 1.4

8 to 11.9 8.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
12 to 15.9

Greater than 16 4.0 4.9 3.0 5.4 0.3 0.5 1.0 1.2

28 Less than 2 0.2 0.5 0.0 0.0 0.0 0.0 0.0 0.0
2 to 3.9 2.3 2.1 4.7 2.5 0.0 0.0 0.0 0.0
4 to 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

29 < 1.9 81.5 74.5 5.3 7.2 0.0 0.0 0.0 0.0
2 to 3.9 48.0 42.4 1.0 1.4 0.0 0.0 0.0 0.0
4 to 5.9 20.7 24.7 0.0 0.0 0.0 0.0 0.0 0.0
6 to 7.9 3.7 6.4 0.0 0.0 0.0 0.0 0.0 0.0

8 to 11.9 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0
12 to 15.9 39.0 55.2 19.0 26.9 1.0 1.4 0.0 0.0

> 16 13.5 14.9 2.5 3.5 0.0 0.0 0.0 0.0
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Table CAWG 11-30.  Stem Density and Standard Deviations within each Size
Class per 10 m2 with Distance from the Channel Margin for
Quantitative Study Reaches along Potential Floodplains,
Meadows, and Group 1 Streams (continued).

Site
Number

Distance from
channel (m) 1/2 to 1" St. Dev 1 to 3" St. Dev  to 5" St. Dev > 5" St. Dev

30 < 1.9 9.5 8.9 16.4 14.4 2.3 3.1 0.0 0.0
2 to 3.9 4.0 0.0 15.0 0.0 2.0 0.0 0.0 0.0
4 to 5.9 7.5 10.6 13.5 16.3 4.0 5.7 0.0 0.0
6 to 7.9 13.0 7.2 30.8 25.5 4.5 3.8 0.0 0.0

8 to 11.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 to 15.9 7.0 9.1 13.0 22.8 0.0 0.0 0.0 0.0

> 16 6.8 11.6 11.5 14.2 0.3 0.5 0.0 0.0
36 Less than 2 6.8 4.0 11.5 12.7 2.0 3.6 0.0 0.0

2 to 3.9 1.5 1.9 4.2 3.8 0.2 0.4 0.0 0.0
4 to 5.9 4.2 9.4 2.6 4.0 0.4 0.9 0.0 0.0
6 to 7.9 1.0 1.4 2.0 2.8 0.0 0.0 0.0 0.0

MEADOWS
Site

Number
Distance from
channel (m) 1/2 to 1" St. Dev 1 to 3" St. Dev 3 to 5" St. Dev > 5" St. Dev

BYPASS
STREAMS

8 > 1.9 2 3.5 2.3 4 0.3 0.6 0 0

2 to 9.9 0 0 0 0 0 0 0 0

10 to 19.9 0 0 0 0 0 0 0 0
20 to 39.9 0 0 0 0 0 0 0 0
40 to 59.9 0 0 0 0 0 0 0 0
60 to 79.9 0 0 0 0 0 0 0 0
80 to 99.9 0 0 0 0 0 0 0 0

100 to 149.9 0 0 0 0 0 0 0 0
> 150 0 0 0 0 0 0 0 0

9 < 1.9 8 6.6 3.3 5.8 0 0 0 0
2 to 9.9 0 0 0 0 0 0 0 0

10 to 19.9 1 1.4 5 7.1 0 0 0 0
20 to 39.9 7.5 10.6 0 0 0 0 0 0
40 to 59.9 8 0 12 0 0 0 0 0
60 to 79.9 54 0 31 0 0 0 0 0
80 to 99.9 4.3 8.5 11.8 23.5 0.3 0.5 0 0

100 to 149.9 15.8 19.1 13.2 14.3 0 0 0 0

10 < 1.9 4 5.3 1.3 2.3 0 0 0 0
2 to 9.9 0 0 0 0 0 0 0 0

10 to 19.9
20 to 39.9 12.5 8.3 11.3 9.7 0 0 0 0
40 to 59.9 5.5 7.1 2.5 4.4 0 0 0 0
60 to 79.9 36 22.6 31 8.5 0 0 0 0
80 to 99.9

100 to 149.9 42 0 44 0 0 0 0 0
> 150
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Table CAWG 11-30.  Stem Density and Standard Deviations within each Size
Class per 10 m2 with Distance from the Channel Margin for
Quantitative Study Reaches along Potential Floodplains,
Meadows, and Group 1 Streams (continued).

Site
Number

Distance from
channel (m) 1/2 to 1" St. Dev 1 to 3" St. Dev 3 to 5" St. Dev > 5" St. Dev

11 < 1.9 1.3 1.2 0 0 0 0 0 0
2 to 9.9

10 to 19.9 0 0 0 0 0 0 0 0
20 to 39.9 0 0 0 0 0 0 0 0
40 to 59.9 0 0 0 0 0 0 0 0
60 to 79.9 5 10.1 0.6 1.3 0 0 0 0
80 to 99.9 0 0 0 0 0 0 0 0

100 to 149.9 0 0 0 0 0 0 0 0
> 150

12 < 1.9 10.3 7.5 14.3 10.5 3.5 4 0.3 0.5
2 to 9.9

10 to 19.9
20 to 39.9 5 7.1 3.5 4.9 3 4.2 0 0
40 to 59.9 7.2 11.8 5.2 6.9 0.3 0.8 0 0
60 to 79.9 5.7 9.8 2.7 4.6 0 0 0 0
80 to 99.9 21.7 20.6 0.3 0.6 0 0 0 0

100 to 149.9 5.2 5.2 0.9 1.4 0 0 0 0
> 150 0.1 0.4 0 0 0 0 0 0

13 < 1.9 0 0 0 0 0 0 0 0
2 to 9.9 0 0 0 0 0 0 0 0

10 to 19.9 0 0 0 0 0 0 0 0
20 to 39.9 0 0 0 0 0 0 0 0
40 to 59.9 0 0 0 0 0 0 0 0
60 to 79.9 0 0 0 0 0 0 0 0

14 < 1.9 3 5.2 0 0 0 0 0 0
2 to 9.9 0 0 0 0 0 0 0 0

10 to 19.9 0 0 0 0 0 0 0 0
20 to 39.9 0 0 0 0 0 0 0 0
40 to 59.9 0 0 0 0 0 0 0 0

15 < 1.9 0.3 0.6 0 0 0 0 0 0
2 to 9.9 0 0 0 0 0 0 0 0

10 to 19.9
20 to 39.9 6.5 9.2 3.5 4.9 0 0 0 0
40 to 59.9 5 0 0 0 0 0 0 0
60 to 79.9 0 0 0 0 0 0 0 0
80 to 99.9 7 9.9 0 0 0 0 0 0

100 to 149.9 5.3 8 2.6 4 0 0 0 0
> 150 0 0 0 0 0 0 0 0
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Table CAWG 11-30.  Stem Density and Standard Deviations within each Size
Class per 10 m2 with Distance from the Channel Margin for
Quantitative Study Reaches along Potential Floodplains,
Meadows, and Group 1 Streams (continued).

Site
Number

Distance from
channel (m) 1/2 to 1" St. Dev 1 to 3" St. Dev 3 to 5" St. Dev > 5" St. Dev

16 < 1.9 4.7 5.7 9.3 2.3 0 0 0 0
2 to 9.9 0.5 0.7 3.5 4.9 0 0 0 0

10 to 19.9 26 0 24 0 0 0 0 0
20 to 39.9 13 18.4 14 19.8 0 0 0 0
40 to 59.9 0 0 0.5 1 0 0 0 0
60 to 79.9 0 0 0.5 1 0 0 0 0
80 to 99.9 0 0 0 0 0 0 0 0

17 < 1.9 1.3 2.3 1 1.7 0 0 0 0
2 to 9.9

10 to 19.9 1 1.7 1.3 2.3 0 0 0 0
20 to 39.9 2 3.5 0.7 1.2 0 0 0 0
40 to 59.9 0 0 0 0 0 0 0 0
60 to 79.9 0 0 0 0 0 0 0 0

COMPARISON 31 < 1.9 7 7.2 2.7 2.1 3 2.6 0.3 0.6
2 to 9.9 0 0 0 0 0 0 0 0

10 to 19.9 0 0 0 0 1 1.7 0 0
20 to 39.9 0 0 0 0 0 0 0 0
40 to 59.9 0 0 0 0 0 0 0 0
60 to 79.9 0 0 0 0 0 0 0 0
80 to 99.9 0 0 0 0 0 0 0 0

100 to 149.9 0 0 0 0 0 0 0 0

32 < 1.9 6 3.6 3.3 3.1 1 1.7 1.7 2.9
2 to 9.9 0 0 1.5 1.9 2 4 1 2

10 to 19.9 10 14.1 3.5 4.9 3.5 4.9 0 0
20 to 39.9 0 0 0 0 0 0 0 0
40 to 59.9 0 0 0 0 0 0 0 0

34 < 1.9 0.3 0.5 0 0 0 0 0 0
2 to 9.9 0 0 0 0 0 0 0 0

10 to 19.9
20 to 39.9 0 0 0 0 0 0 0 0
40 to 59.9 0 0 0 0 0 0 0 0
60 to 79.9 0 0 0 0 0 0 0 0
80 to 99.9 0 0 0 0 0 0 0 0

100 to 149.9 0 0 0 0 0 0 0 0

33 < 1.9 0 0 0 0 0 0 0 0
2 to 9.9

10 to 19.9 0 0 0 0 0 0 0 0
20 to 39.9 0.3 0.5 0 0 0 0 0 0
40 to 59.9
60 to 79.9 0 0 0 0 0 0 0 0
80 to 99.9 0 0 0 0 0 0 0 0

100 to 149.9 0 0 0 0 0 0 0 0
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Table CAWG 11-30.  Stem Density and Standard Deviations within each Size
Class per 10 m2 with Distance from the Channel Margin for
Quantitative Study Reaches along Potential Floodplains,
Meadows, and Group 1 Streams (continued).

GROUP 1
Site

Number
Distance from
channel (m) 1/2 to 1" St. Dev 1 to 3" St. Dev 3 to 5" St. Dev > 5" St. Dev

BYPASS
STREAMS

18 < 1.9 3.0 3.0 1.2 1.5 0.3 0.5 0.0 0.0

2 to 3.9 1.2 0.8 1.6 2.5 1.0 1.2 0.4 0.9
4 to 5.9 0.7 1.2 4.3 1.5 2.0 1.7 0.7 1.2

19 < 1.9 9.2 4.8 2.7 6.5 0.2 0.4 0.0 0.0
2 to 3.9 8.8 18.3 14.0 23.0 2.8 6.0 0.0 0.0

20 < 1.9 5.3 8.9 3.5 5.2 0.3 0.8 0.0 0.0
2 to 3.9 0.2 0.5 0.2 0.5 0.0 0.0 0.0 0.0

21 < 1.9 16.1 13.2 1.1 2.5 0.1 0.4 0.0 0.0
2 to 3.9 28.0 28.0 0.2 0.4 0.0 0.0 0.0 0.0
4 to 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

22 < 1.9 15.3 12.6 13.3 12.5 0.3 0.8 0.0 0.0
2 to 3.9 4.6 5.1 12.0 13.8 0.8 1.1 0.0 0.0
4 to 5.9 3.3 4.0 11.0 7.8 0.5 1.0 0.0 0.0
6 to 7.9 8.5 2.1 4.5 2.1 0.0 0.0 0.0 0.0

> 8 7.2 8.0 4.6 5.6 0.2 0.5 0.0 0.0

23 < 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 to 3.9 0.3 0.6 0.3 0.6 0.0 0.0 0.0 0.0
4 to 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

COMPARISON 35 < 1.9 1.2 1.6 0.0 0.0 0.0 0.0 0.0 0.0
2 to 3.9 1.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0
4 to 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 to 7.9 1.3 2.3 0.0 0.0 0.0 0.0 0.0 0.0

>  8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table CAWG 11-31.  Density of Shrub Seedlings and Shrubs less than ½” in
Diameter (Class 2) by Species per 10m2 for Quantitative
Study Reaches along Potential Floodplains, Meadows, and
Group 1 Streams.

FLOODPLAINS
BYPASS STREAMS COMPARISON

1 2 3 4 5 6 7 24 25 26 27 28 29 30 36
ALINTE Seedling 0.1 1.7 0.6

Std.Dev. 0.3 6.3 2.6

Class 2 3.3 2.8 3.4 0.3 4.8 8.5 0 0.4 4.3 1.3
Std.Dev. 7.7 7.2 3.6 1.1 10.4 15.8 0 1.9 9.7 2.8
N 28 23 23 20 22 20 24 22 18 21 20 9 21 25 19

ALRH Seedling 0.3
Std.Dev. 1.1

Class 2 0.5
Std.Dev. 1

SALUC Seedling 0.3 0.1 0.2 0.1
Std.Dev. 1.3 0.4 0.5 0.6

Class 2 0.8 1.2 1 0.9 1.5 3.7 2.5
Std.Dev. 1.8 5.6 2.2 3.8 4.5 9.8 5

SALI Seedling 1.2 1.8
Std.Dev. 4.9 4.4

Class 2 0.3 2.2 1.3 0.1 17.9 7.4 15.3 4.7 0.8
Std.Dev. 0.9 6 3.1 0.4 37.1 0.2 14.4 24.4 8.7 2.3

SALA Seedling
Std.Dev.

Class 2 0.2 0.1 0.2 0.4
Std.Dev. 0.9 0.4 0.9 1.9

SALIX
spp. (A)

Seedling 0.3 0.6

Std.Dev. 1.5 2.4

Class 2 1 0.2 0.4 9
Std.Dev. 4.8 1.1 1.6 23.1

COSE Seedling 0.8 0.5
Std.Dev. 2.5 2.4

Class 2 10.6 0.6 1.8 0.4 6.4 0.1
Std.Dev. 29.7 1.8 5.4 1.3 28.6 0.4

SALIX
spp.

Seedling 0.3 0.4

Std.Dev. 1.3 1.6

Class 2 1.1
Std.Dev. 0.2 2.4

SASC Seedling 2.6
Std.Dev. 8.9

Class 2 5.3 1
Std.Dev. 8.3 2.7

QUBE Seedling
Std.Dev.

Class 2
Std.Dev. 0.2
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Table CAWG 11-31.  Density of Shrub Seedlings and Shrubs less than ½” in
Diameter (Class 2) by Species per 10m2 for Quantitative
Study Reaches along Potential Floodplains, Meadows, and
Group 1 Streams (continued).

BYPASS STREAMS COMPARISON
1 2 3 4 5 6 7 24 25 26 27 28 29 30 36

QUWI Seedling
Std.Dev.

Class 2 0.3 0.4
Std.Dev. 1 1.7

SAEX Seedling 1.9
Std.Dev. 5.3

Class 2 0.1 4.6
Std.Dev. 0.6 12.7

Significance:  No significant differences

FLOODPLAIN-MEADOWS
BYPASS STREAMS COMPARISON

8 9 10 11 12 13 14 15 16 17 31 32
SALIX spp.
(A)

Seedling 0.4

Std.Dev. 1.1

Class 2 3.7 15.4 3.1 5.6 0.7 13.8 3.9 3.3
Std.Dev. 6.4 24.3 7.4 19.3 1.2 24.3 10.2 3.7
N 3 6 5 8 12 4 3 4 7 7 6 7

ALINTE Seedling 0.2 0.1 0.3 0.8
Std.Dev. 0.4 0.4 0.8 2

Class 2 4.2 2.6 5.8 11.1 0.7 13.7 1.9 3.1 2.7 8.6
Std.Dev. 10.2 3 11.1 14.5 1.2 15.5 3.5 6.1 3 14.8

SALUC Seedling
Std.Dev.

Class 2 23.4 17.5 5.7
Std.Dev. 27.1 27 15.1

SALIX spp. Seedling
Std.Dev.

Class 2 0.4
Std.Dev. 1.1

SAEX Seedling
Std.Dev.

Class 2 10.3
Std.Dev. 17.9

SALI Seedling
Std.Dev.

Class 2 1.7 4.3 12.4
Std.Dev. 4.1 11.3 30.7

No significant differences.
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Table CAWG 11-31.  Density of Shrub Seedlings and Shrubs less than ½” in
Diameter (Class 2) by Species per 10m2 for Quantitative
Study Reaches along Potential Floodplains, Meadows, and
Group 1 Streams (continued).

MEADOWS
BYPASS STREAMS COMPARISON

8 9 10 11 12 13 14 15 16 17 31 32 33 34
SALIX spp.
(A)

Seedling 0.3

Std.Dev. 0.9 0.1

Class 2 0.4 8.5 16.7 3 26.2 0.2 4.4 3.8 3.4 0.7
Std.Dev. 2.1 21.3 25.9 6.4 73.5 0.6 11.6 10.8 7.4 2.1
N 27 19 15 19 48 15 12 28 17 15 26 12 16 21

ALINTE Seedling 0.1 0.1 0.1 0.2
Std.Dev. 0.2 0.2 0.5 1

Class 2 1 0.9 2.4 2.8 0.2 2 0.8 1.5 0.6 5
Std.Dev. 4.4 2 7.5 8.5 0.6 7.1 2.3 4.3 1.8 11.8

SALUC Seedling 0.2
Std.Dev. 0.7

Class 2 10.8 5.3 2.4
Std.Dev. 20.6 13.3 9.7

SALIX spp. Seedling
Std.Dev.

Class 2 0.2
Std.Dev. 0.7

SAEX Seedling
Std.Dev.

Class 2 2.6
Std.Dev. 8.9

SALI Seedling
Std.Dev.

Class 2 8.2 1.8 7.2
Std.Dev. 17.6 7.3 23.6

Significance: The Kruskall-Wallis ANOVA by Ranks test was performed to test for significant differences in the number of seedlings
among the reaches.
SALIX SPP. (A) Class 2: H(13, N=290)=56.69, p=0.000

Location 10 from Locations 8 and 31.
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Table CAWG 11-31.  Density of Shrub Seedlings and Shrubs less than ½” in
Diameter (Class 2) by Species per 10m2 for Quantitative
Study Reaches along Potential Floodplains, Meadows, and
Group 1 Streams (continued).

GROUP 1
BYPASS STREAMS COMPARISON

18 19 20 21 22 23 35
ALINTE Seedling 2.7 2.2 0.1

Std.Dev. 7.5 5 0.4

Class 2 2 2.9 3.8
Std.Dev. 4.4 3.8 10.5
N 14 12 11 18 22 10 21

SASC Seedling 0.6
Std.Dev. 1.9

Class 2 0.1 0.4 4.1
Std.Dev. 0.3 1 6

SALUT Seedling 0.1
Std.Dev. 0.3

Class 2
Std.Dev.

SALI Seedling
Std.Dev. 0.2

Class 2 5
Std.Dev. 6.9

QUCH Seedling
Std.Dev.

Class 2 0.3
Std.Dev. 0.9

No significant differences among alluvial fan locations.
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Table CAWG 11-32.  Density of Shrub Seedlings and Shrubs less than ½” (Class 2) per 10m2 with Distance from the Channel by Species for
Quantitative Study Reaches along Potential Floodplains, Meadows, and Group 1 Streams.

FLOODPLAINS
ALINTE QUBE QUWI COSE

Distance (m) N Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev

BYPASS STREAMS
1 < 2 3 0.7 0.6 11 7

2 to 3.9 2 3 2.8
4 to 5.9 2
6 to 7.9 2
8 to 11.9 2
12 to 15.9 1
> 16 1

2 < 2 9 13 12.3
2 to 3.9 4
4 to 5.9 3
6 to 7.9 5
8 to 11.9 5
12 to 15.9 4
> 16 8 0.1 0.4

3 < 2 6 4.7 2.3
2 to 3.9 4 5.8 5.1
4 to 5.9 5 4 3.9
6 to 7.9 2
8 to 11.9 2 3.5 4.9
12 to 15.9 2
> 16 2

4 < 2 5 1.8 4 7.8 7.2
2 to 3.9 3
4 to 5.9 3 2.7 4.6
6 to 7.9 5 1.2 2.2 1.4 3.1 26.4 59
8 to 11.9 1
12 to 15.9 0
> 16 3 11 17.3
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Table CAWG 11-32.  Density of Shrub Seedlings and Shrubs less than ½” (Class 2) per 10m2 with Distance from the Channel by Species for
Quantitative Study Reaches along Potential Floodplains, Meadows, and Group 1 Streams (continued).

FLOODPLAINS (continued)
ALINTE QUBE QUWI COSE

Distance (m) N Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev

BYPASS STREAMS
5 < 2 6 8.5 18

2 to 3.9 2 12 14.1
4 to 5.9 1 12
6 to 7.9 3 2.3 2.5
8 to 11.9 3 2.7 3.1
12 to 15.9 6 0.5 1.2
> 16 1

6 < 2 5 6.8 12.1 23.6 25.4
2 to 3.9 2 11.5 16.3
4 to 5.9 2 9 8.5 0.5 0.7
6 to 7.9 1 1
8 to 11.9 1 2
12 to 15.9 3 0.7 0.6
> 16 6 1.3 2 1.3 3.3

7 < 2 4
2 to 3.9 5
4 to 5.9 4 0.3 0.5
6 to 7.9 3 8.3 11.9
8 to 11.9 4 4 8
12 to 15.9 2
> 16 2 0.5 0.7

COMPARISON
24 < 2 6

2 to 3.9 4
4 to 5.9 3 5.2
6 to 7.9 2
8 to 11.9 4
12 to 15.9 0
> 16 3
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Table CAWG 11-32.  Density of Shrub Seedlings and Shrubs less than ½” (Class 2) per 10m2 with Distance from the Channel by Species for
Quantitative Study Reaches along Potential Floodplains, Meadows, and Group 1 Streams (continued).

FLOODPLAINS (continued)
ALINTE QUBE QUWI COSE

Distance (m) N Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev

COMPARISON
25 < 2 6

2 to 3.9 3
4 to 5.9 4
6 to 7.9 2
8 to 11.9 3
12 to 15.9 0
> 16 0

26 < 2 6
2 to 3.9 5
4 to 5.9 3
6 to 7.9 3
8 to 11.9 4

27 < 2 7 1 2.2
2 to 3.9 3
4 to 5.9 3
6 to 7.9 2
8 to 11.9 1
12 to 15.9 0
> 16 4

28 < 2 5
2 to 3.9 3 1 1.7
4 to 5.9 1

29 < 2 6 0.5 1.2
2 to 3.9 2 5.5 7.8 65.5 92.6
4 to 5.9 3
6 to 7.9 3
8 to 11.9 3 2.7 4.6
12 to 15.9 2
> 16 2
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Table CAWG 11-32.  Density of Shrub Seedlings and Shrubs less than ½” (Class 2) per 10m2 with Distance from the Channel by Species for
Quantitative Study Reaches along Potential Floodplains, Meadows, and Group 1 Streams (continued).

FLOODPLAINS (continued)
ALINTE QUBE QUWI COSE

Distance (m) N Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev Seedling St Dev Class 2 St Dev

COMPARISON
30 < 2 8 1.8 4.6 2.1 3.3

2 to 3.9 1 2
4 to 5.9 2 3.5 4.9
6 to 7.9 4 0.3 0.5 17.3 20.6 0.5 1
8 to 11.9 2
12 to 15.9 4 0.8 1.5
> 16 4 2.3 4.5

36 < 2 6 3 4.6
2 to 3.9 6 0.5 0.8
4 to 5.9 5 0.8 1.3
6 to 7.9 2 0
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Table CAWG 11-32.  Density of Shrub Seedlings and Shrubs less than ½” (Class 2) per 10m2 with Distance from the Channel by Species for
Quantitative Study Reaches along Potential Floodplains, Meadows, and Group 1 Streams (continued).

MEADOW
SALIX spp. (A) ALINTE SALUC SALIX SAEX SALI

Distance (m) N Seedling St
Dev

Class
2

St
Dev

Seedling St
Dev

Class
2

St
Dev

Seedling St
Dev

Class
2

St
Dev

Seedling St
Dev

Class
2

St
Dev

Seedling St
Dev

Class
2

St
Dev

Seedling St
Dev

Class
2

St
Dev

BYPASS STREAMS
8 < 2 3 3.7 6.4
9 < 2 3 0.3 0.6

2 to 9.9 0
10 to 19.9 2
20 to 39.9 1

10 < 2 3 6.7 9.1 4.3 2.5
2 to 9.9 1 0
10 to 19.9 0
20 to 39.9 1 57

11 < 2 3 0.3 0.6 15.3 14.
6

38.7 35.2

2 to 9.9 0
10 to 19.9 2 2 2.8 17 24
20 to 39.9 3

12 < 2 4 24.8 14.
8

2 to 9.9 0
10 to 19.9 0
20 to 39.9 2 5 7.1
> 40 6 11.2 27.4 4 9.8

13 < 2 3
2 to 9.9 1

14 < 2 2 1 1.4 1 1.4 15.5 21.9
2 to 9.9 1

15 < 2 3 6.7 7.6
2 to 9.9 1

16 < 2 3 4.3 4.5 13.3 23.1 1 1.7 10 17.3
2 to 9.9 2
10 to 19.9 1 27
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Table CAWG 11-32.  Density of Shrub Seedlings and Shrubs less than ½” (Class 2) per 10m2 with Distance from the Channel by Species for
Quantitative Study Reaches along Potential Floodplains, Meadows, and Group 1 Streams (continued).

SALIX spp. (A) ALINTE SALUC SALIX SAEX SALI
Distance (m) N Seedling St

Dev
Class

2
St

Dev
Seedling St

Dev
Class

2
St

Dev
Seedling St

Dev
Class

2
St

Dev
Seedling St

Dev
Class

2
St

Dev
Seedling St

Dev
Class

2
St

Dev
Seedling St

Dev
Class

2
St

Dev
BYPASS STREAMS
17 < 2 3 1.7 2.9 2 3.5

2 to 9.9 0
10 to 19.9 3 4.7 5
20 to 39.9 1

COMPARISON
31 < 2 3 1.7 2.9 2 2

2 to 9.9 1
10 to 19.9 2 5 4.2

32 < 2 3 6.7 7 29 45.9
2 to 9.9 3 13.3 23.

1
10 to 19.9 1
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Table CAWG 11-32.  Density of Shrub Seedlings and Shrubs less than ½” (Class 2) per 10m2 with Distance from the Channel by Species for
Quantitative Study Reaches along Potential Floodplains, Meadows, and Group 1 Streams (continued).

ALINTE SASC SALUT SALI QUCH
Distance (m) N Seedling St

Dev
Class

2
St

Dev
Seedling St

Dev
Class

2
St

Dev
Seedling St

Dev
Class

2
St

Dev
Seedling St

Dev
Class

2
St

Dev
Seedling St

Dev
Class

2
St

Dev
BYPASS STREAMS
18 <  2 6

2 to 3.9 5
4 to 5.9 3 0.3 0.6

19 <  2 9
2 to 3.9 7 0.7 1.3

20 <  2 6 0.7 1.6 3.5 5.6 0.5 1.2
2 to 3.9 5 5.2 11.1 0.2 0.4 0.2 0.4

21 <  2 8 4.6 6.9 3.3 3.7 1.4 2.8 3.4 6
2 to 3.9 6 0.2 0.4 3.8 5 6.2 7.1
4 to 5.9 4 0.3 0.5 0.8 1 2.5 5

22 <  2 6 0.3 0.8 10.3 19.6 8 8.5
2 to 3.9 5 2 1.9 4.2 9.4
4 to 5.9 4 0.8 1.5 0.3 0.5 0.5 1
6 to 7.9 2 3 4.2 8.5 2.1
> 8 5 0.6 1.3 4.4 5.7

23 <  2 1
2 to 3.9 2
4 to 5.9 1

COMPARISON
35 <  2 6

2 to 3.9 3
4 to 5.9 1
6 to 7.9 3
> 8 8
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Table CAWG 11-33.  Mean Basal Area per Reach (BA) (cm2/10 m2), Standard
Deviation, Minimum and Maximum per 10 m2, Mean Basal
Area per Individual, and the Density of Trees per 10 m2 for
Quantitative Study Reaches along Potential Floodplains,
Meadows, and Group 1 Streams.

Site Number N
Mean BA

(cm2/10 m2) Std. Dev. Minimum Maximum
BA per

individual No. Individuals/10 m2

FLOODPLAIN
BYPASS STREAMS

1 28 501.5 673.9 0.0 2458.9 7.8 2.3
2 23 226.8 487.7 0.0 1731.2 3.4 2.9
3 23 1193.8 2253.3 0.0 6766.9 11.1 4.7
4 20 825.6 1846.0 0.0 6101.2 75.1 0.6
5 22 2073.5 5261.0 0.0 24361.2 25.0 3.8
6 24 356.0 625.5 0.0 2044.4 3.5 4.2
7 24 1495.1 2957.2 0.0 13828.4 2.9 21.5
8 3 5155.8 5336.8 1422.1 11268.5 368.3 4.7
9 6 2569.1 6115.4 0.0 15050.5 256.9 1.7
10 5 1642.9 401.1 1186.2 2175.7 34.2 9.6
11 7 0.7 1.0 0.0 2.5 0.0 2.4
12 12 318.9 865.6 0.0 3022.9 21.3 1.3
13 4 71.3 142.5 0.0 285.0 71.3 0.3
14 4 0.0 0.0 0.0 0.0 0.0 0.0
15 4 47.0 67.0 6.8 147.3 0.3 44.5
16 7 1499.1 1191.1 0.0 2751.9 48.4 4.4
17 7 1816.0 1955.5 0.0 5230.9 51.9 5.0

COMPARISON
24 22 759.3 1335.5 0.0 3804.2 40.0 0.9
25 18 626.7 993.9 0.3 3290.1 2.6 13.5
26 21 58.4 107.1 0.0 334.2 0.4 7.0
27 19 39.5 113.2 0.0 482.0 0.7 3.0
28 9 417.1 757.7 0.0 1765.9 41.7 1.1
29 21 1068.4 1493.9 0.0 4560.4 5.3 9.5
30 25 542.1 1051.0 0.0 4233.6 12.9 1.7
31 6 3823.9 3839.4 0.0 8706.7 83.1 7.7
32 7 109.6 290.1 0.0 767.5 36.5 0.4
36 19 2244.1 2604.0 0.0 8559.4 15.7 7.5
MEADOWS

Site Number N
Mean BA

(cm2/10 m2) Std. Dev. Minimum Maximum
BA per

individual No. Individuals/10 m2

BYPASS STREAMS
8 27 734 2319 0 11269 45.9 0.6
9 19 1787 4740 0 15051 33.1 2.8
10 15 1467 1186 0 4116 16.9 5.8
11 18 0 1 0 3 0.0 1.2
12 48 568 1688 0 7235 25.8 0.5
13 15 19 74 0 285 19.0 0.1
14 12 0 0 0 0 0.0 0.0
15 28 7 28 0 147 0.0 6.4
16 17 1148 1328 0 3500 28.7 2.4
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Table CAWG 11-33.  Mean Basal Area per Reach (BA) (cm2/10 m2), Standard
Deviation, Minimum and Maximum per 10 m2, Mean Basal
Area per Individual, and the Density of Trees per 10 m2 for
Quantitative Study Reaches along Potential Floodplains,
Meadows, and Group 1 Streams (continued).

Site Number N
Mean BA

(cm2/10 m2) Std. Dev. Minimum Maximum
BA per

individual No. Individuals/10 m2

17 15 1022 1628 0 5231 20.0 3.4
COMPARISON

31 26 1004 2402 0 8707 11.7 3.3
32 12 111 262 0 768 27.6 0.3
33 16 5325 7841 0 29243 27.2 12.3
34 30 152 594 0 2931 21.7 0.2

GROUP 1

Site Number N
Mean BA

(cm2/10 m2) Std. Dev. Minimum Maximum
BA per

individual No. Individuals/10 m2

BYPASS STREAMS
18 14 35 56 0 162 0.8 3.1
19 12 26 15 3 50 0.3 7.5
20 11 291 608 0 1834 5.1 5.2
21 18 65 142 0 452 21.6 0.2
22 23 95 243 0 1062 2.1 2.0
23 10 68 45 1 132 1.3 5.4

COMPARISON
35 21 342 482 0 1718 1.6 10.3

Density and Basal Area: No significant differences among alluvial fan locations.

Significance: The Kruskall-Wallis ANOVA by Ranks test was performed to test for significant differences among the sites.
Density: H(14, N=318)=102.90, p=0.000

Location 7 from Locations 1,2,4,6,24,27,28, and 30.
Location 24 from Locations 7, 25, 29, and 36.
Location 25 from Locations 1,2,4,24,27,28, and 30.
Location 4 from Location 7, 25, 26,29, and 36.

Basal Area: H(14, N=318)=55.1, p=0.000
Location 27 from Locations 5,7,25, and 36.
Location 7 from Location 2.
Location 36 from Locations 2,4, and 27.
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Table CAWG 11-34.  Basal Area (cm2/10 m2) with Distance from Channel for
Quantitative Study Reaches within Potential Floodplains,
Meadows, and Group 2 Streams. 

Site Number
Distance from Channel

Grouping (m)
Mean Basal

Area N Std. Dev. Minimum Maximum

FLOODPLAINS
BYPASS STREAMS

1 < 1.9 80 6 190 0 460
2 to 3.9 550 3 80 510 650
4 to 5.9 110 3 200 0 340
6 to 7.9 260 5 360 0 760
8 to 11.9 580 6 600 0 1140
12 to 15.9 2060 3 350 1820 2460
>  16 310 2 440 0 620

2 < 1.9 30 6 80 0 190
2 to 3.9 0 3 0 0 0
4 to 5.9 950 2 1110 160 1730
6 to 7.9 0 2 0 0 0
8 to 11.9 0 1 0 0 0
12 to 15.9 0 2 0 0 0
>  16 450 7 570 0 1290

3 < 1.9 0 6 0 0 0
2 to 3.9 900 4 1780 0 3570
4 to 5.9 1100 5 2440 0 5470
6 to 7.9 800 2 1000 90 1510
8 to 11.9 1480 2 2090 0 2960
12 to 15.9 3350 2 4730 10 6700
>  16 3530 2 4580 290 6770

4 < 1.9 30 5 70 0 160
2 to 3.9 0 3 0 0 0
4 to 5.9 2160 3 3420 0 6100
6 to 7.9 1010 5 2250 0 5030
8 to 11.9 1000 1 0 1000 1000
12 to 15.9 0
>  16 1280 3 2210 0 3830

5 < 1.9 640 6 1280 0 3220
2 to 3.9 240 2 340 0 490
4 to 5.9 0 1 0 0 0
6 to 7.9 740 3 650 10 1230
8 to 11.9 2720 3 4120 300 7480
12 to 15.9 1090 6 1060 90 3100
>  16 24360 1 0 24360 24360

6 < 1.9 0 6 0 0 0
2 to 3.9 0 3 0 0 0
4 to 5.9 0 3 0 0 10
6 to 7.9 850 2 1200 0 1700
8 to 11.9 90 1 0 90 90
12 to 15.9 490 3 420 0 760
>  16 880 6 830 0 2040

7 < 1.9 600 4 740 10 1620
2 to 3.9 720 5 550 110 1210
4 to 5.9 4860 4 6480 20 13830
6 to 7.9 50 3 50 0 100
8 to 11.9 1500 4 1040 80 2570
12 to 15.9 170 2 230 10 340
>  16 1970 2 2690 70 3870
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Table CAWG 11-34.  Basal Area (cm2/10 m2) with Distance from Channel for
Quantitative Study Reaches within Potential Floodplains,
Meadows, and Group 2 Streams (continued). 

Site Number
Distance from Channel

Grouping (m)
Mean Basal

Area N Std. Dev. Minimum Maximum

COMPARISON
24 < 1.9 530 6 1290 0 3170

2 to 3.9 790 4 1580 0 3170
4 to 5.9 1560 3 1580 0 3170
6 to 7.9 30 2 40 0 60
8 to 11.9 0 4 0 0 0
12 to 15.9 0
>  16 1880 3 1900 0 3800

25 < 1.9 120 6 160 0 430
2 to 3.9 230 3 90 140 330
4 to 5.9 330 4 150 200 540
6 to 7.9 2020 2 1800 740 3290
8 to 11.9 1510 3 1540 440 3280
12 to 15.9 0
>  16 0

26 < 1.9 50 6 120 0 290
2 to 3.9 90 5 120 0 280
4 to 5.9 30 3 10 20 40
6 to 7.9 10 3 10 0 30
8 to 11.9 90 4 160 0 330
12 to 15.9 0
>  16 0

27 < 1.9 0 6 0 0 0
2 to 3.9 50 3 80 10 140
4 to 5.9 0 3 0 0 0
6 to 7.9 0 2 0 0 0
8 to 11.9 0 1 0 0 0
12 to 15.9 0
>  16 150 4 230 0 480

28 < 1.9 50 5 70 0 140
2 to 3.9 580 3 1000 0 1730
4 to 5.9 1770 1 0 1770 1770
6 to 7.9 0
8 to 11.9 0
12 to 15.9 0
>  16 0

29 < 1.9 1180 6 1750 0 4560
2 to 3.9 1590 2 2250 0 3180
4 to 5.9 840 3 1210 0 2230
6 to 7.9 1440 3 1750 170 3440
8 to 11.9 1720 3 2080 270 4100
12 to 15.9 100 2 80 40 160
>  16 0 2 0 0 0

30 < 1.9 30 8 70 0 210
2 to 3.9 4230 1 0 4230 4230
4 to 5.9 2160 2 1400 1170 3150
6 to 7.9 350 4 560 0 1170
8 to 11.9 90 2 50 50 120
12 to 15.9 520 4 580 0 1030
>  16 280 4 500 0 1030
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Table CAWG 11-34.  Basal Area (cm2/10 m2) with Distance from Channel for
Quantitative Study Reaches within Potential Floodplains,
Meadows, and Group 2 Streams (continued). 

Site Number
Distance from Channel

Grouping (m)
Mean Basal

Area N Std. Dev. Minimum Maximum

36 < 1.9 1300 6 2230 0 5490
2 to 3.9 19 30 6 2600 0 6640
4 to 5.9 4310 4 3250 920 8560
6 to 7.9 2020 3 2050 670 4370
8 to 11.9 0
12 to 15.9 0
>  16 0

MEADOWS
BYPASS STREAMS

8 < 1.9 5155.9 3 5336.9 1422.1 11268.5
2 to 9.9 0 1 0 0 0
10 to 19.9 0 1 0 0 0
20 to 39.9 0 2 0 0 0
40 to 59.9 0 2 0 0 0
60 to 79.9 0 1 0 0 0
80 to 99.9 0 2 0 0 0
100 to 149.9 0 11 0 0 0
> 150 1085 4 2079.6 0 4202.8

9 < 1.9 36.8 3 63 0 109.6
2 to 9.9 0
10 to 19.9 5101.4 3 8617.1 0 15050.5
20 to 39.9 7535.7 2 10627.5 20.9 15050.5
40 to 59.9 3458 1 0 3458 3458
60 to 79.9 0 1 0 0 0
80 to 99.9 0 4 0 0 0
100 to 149.9 0 5 0 0 0
> 150 

10 < 1.9 1758.4 3 437.5 1303.1 2175.7
2 to 9.9 1753 1 0 1753 1753
10 to 19.9 0
20 to 39.9 1456.7 4 1837.9 0 4115.7
40 to 59.9 2151.7 4 776.2 1329.8 3193.6
60 to 79.9 0 2 0 0 0
80 to 99.9 0
100 to 149.9 549.3 1 0 549.3 549.3
> 150 

11 < 1.9 1.1 3 1.3 0.3 2.5
2 to 9.9 0
10 to 19.9 1 2 1.3 0 1.9
20 to 39.9 0 3 0 0 0
40 to 59.9 0 2 0 0 0
60 to 79.9 0.1 4 0.2 0 0.3
80 to 99.9 0.3 3 0.6 0 1
100 to 149.9 0 1 0 0 0
> 150 
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Table CAWG 11-34.  Basal Area (cm2/10 m2) with Distance from Channel for
Quantitative Study Reaches within Potential Floodplains,
Meadows, and Group 2 Streams (continued). 

Site Number
Distance from Channel

Grouping (m)
Mean Basal

Area N Std. Dev. Minimum Maximum

12 < 1.9 200.6 4 232.9 0.1 477.9
2 to 9.9 0
10 to 19.9 0
20 to 39.9 0 2 0 0 0
40 to 59.9 504.1 6 1234 0 3022.9
60 to 79.9 4307.3 3 3809.8 0 7235.4
80 to 99.9 0 3 0 0 0
100 to 149.9 1167.9 9 2319.6 0 5451.4
> 150 0.4 21 1.6 0 7.4

13 < 1.9 95 3 164.6 0 285
2 to 9.9 0 1 0 0 0
10 to 19.9 0 3 0 0 0
20 to 39.9 0 4 0 0 0
40 to 59.9 0 2 0 0 0
60 to 79.9 0 2 0 0 0
80 to 99.9 0
100 to 149.9 0
> 150 0

14 < 1.9 0 3 0 0 0
2 to 9.9 0 1 0 0 0
10 to 19.9 0 3 0 0 0
20 to 39.9 0 3 0 0 0
40 to 59.9 0 2 0 0 0
60 to 79.9 0
80 to 99.9 0
100 to 149.9 0
> 150 0

15 < 1.9 13.6 3 6 6.8 18.2
2 to 9.9 147.3 1 0 147.2 147.3
10 to 19.9 0
20 to 39.9 0 2 0 0 0
40 to 59.9 0 1 0 0 0
60 to 79.9 0 2 0 0 0
80 to 99.9 0 2 0 0 0
100 to 149.9 0 15 0.1 0 0.3
> 150 2

16 < 1.9 1255.7 3 1391.4 0 2751.5
2 to 9.9 2721.5 2 43 2691.1 2751.9
10 to 19.9 602 1 0 602 602
20 to 39.9 2090.9 2 1992.7 681.8 3500
40 to 59.9 561.4 4 845.5 0 1787.8
60 to 79.9 0 1 0 0 0
80 to 99.9 817.3 4 1634.5 0 3269.1
100 to 149.9 0
> 150 0
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Table CAWG 11-34.  Basal Area (cm2/10 m2) with Distance from Channel for
Quantitative Study Reaches within Potential Floodplains,
Meadows, and Group 2 Streams (continued). 

Site Number
Distance from Channel

Grouping (m)
Mean Basal

Area N Std. Dev. Minimum Maximum

17 < 1.9 859.4 3 1488.3 0 2577.9
2 to 9.9 0 0 0 0 0
10 to 19.9 1634.4 3 1415.6 0 2474.8
20 to 39.9 1743.6 3 3020.1 0 5230.9
40 to 59.9 5.2 4 10.4 0 20.7
60 to 79.9 0 0 0 0 0
80 to 99.9 1300.8 2 1839.6 0 2601.6
100 to 149.9 0
> 150 0

COMPARISON
31 < 1.9 5066.3 3 4525.1 0 8706.7

2 to 9.9 1171.1 1 0 1171.1 1171.1
10 to 19.9 2198 3 3716 20.5 6488.7
20 to 39.9 11.6 6 17.2 0 42.7
40 to 59.9 13.6 1 0 13.6 13.6
60 to 79.9 1022.2 3 1707.3 14.6 2993.5
80 to 99.9 0 4 0 0 0
100 to 149.9 0 5 0 0 0
> 150 0

32 < 1.9 0 3 0 0 0
2 to 9.9 0 4 0 0 0
10 to 19.9 663.1 2 147.7 558.6 767.5
20 to 39.9 0 2 0 0 0
40 to 59.9 0 1 0 0 0
60 to 79.9 0
80 to 99.9 0
100 to 149.9 0
> 150 0

33 < 1.9 11916.6 3 15011.4 2802.6 29242.5
2 to 9.9 0
10 to 19.9 3704.9 1 0 3704.9 3704.9
20 to 39.9 9473.8 4 4650.1 5250.9 14318
40 to 59.9 0
60 to 79.9 1960.9 4 3921.9 0 7843.8
80 to 99.9 0 2 0 0 0
100 to 149.9 0 2 0 0 0
> 150 0

34 < 1.9 910.4 5 1300.3 0 2931.1
2 to 9.9 0 3 0 0 0
10 to 19.9 0
20 to 39.9 0 1 0 0 0
40 to 59.9 0 6 0 0 0
60 to 79.9 0 4 0 0 0
80 to 99.9 0 4 0 0 0
100 to 149.9 0 7 0 0 0
> 150 0
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Table CAWG 11-34.  Basal Area (cm2/10 m2) with Distance from Channel for
Quantitative Study Reaches within Potential Floodplains,
Meadows, and Group 2 Streams (continued). 

Site Number
Distance from Channel

Grouping (m)
Mean Basal

Area N Std. Dev. Minimum Maximum

GROUP 1
BYPASS STREAMS

18 < 1.9 173.2 6 249.0 0.0 648.3
2 to 3.9 391.2 5 533.4 0.0 1044.5
4 to 5.9 43.8 3 75.9 0.0 131.5
6 to 7.9 0
> 8 0

19 < 1.9 100.3 6 70.7 20.9 194.8
2 to 3.9 238.9 6 57.5 182.8 323.5
4 to 5.9 0
6 to 7.9 0
> 8 0

20 < 1.9 48.9 6 119.8 0.0 293.5
2 to 3.9 4078.3 5 5236.5 0.0 11832.9
4 to 5.9 0
6 to 7.9 0
> 8 0

21 < 1.9 0.0 9 0.0 0.0 0.0
2 to 3.9 754.5 7 1185.7 0.0 2918.6
4 to 5.9 1125.5 2 1568.5 16.4 2234.6
6 to 7.9 0
> 8 0

22 < 1.9 86.5 6 198.8 0.0 491.7
2 to 3.9 794.0 5 1654.6 0.0 3748.9
4 to 5.9 121.7 4 243.3 0.0 486.6
6 to 7.9 2512.0 3 3775.9 0.0 6854.2
> 8 330.2 5 290.8 69.5 705.5

23 < 1.9 557.7 6 257.5 214.1 852.4
2 to 3.9 332.8 3 292.8 4.1 565.9
4 to 5.9 58.8 1 0.0 58.8 58.8
6 to 7.9 0
> 8 0

COMPARISON
35 < 1.9 1026.9 6 1307.9 5.8 3514.9

2 to 3.9 1219.4 3 1056.3 0.0 1854.7
4 to 5.9 4614.7 1 0.0 4614.7 4614.7
6 to 7.9 3770.5 3 3161.0 1142.4 7278.1
> 8 2565.9 8 4426.1 0.0 11083.9
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Table CAWG 11-35.  Mean Number of Tree True Seedlings and Trees with
Diameters Less than 1” (Class 2) per 10 m2 for
Quantitative Study Reaches along Potential Floodplains,
Meadows, and Group 1 Streams.

FLOODPLAINS

Site Number No. Seedlings St. Dev No. <1” St. Dev

BYPASS STREAMS
1 0.3 0.6 0.7 1.8
2 0.2 0.5 1.7 4.9
3 0.1 0.3 2.1 3.6
4 0.0 0.0 0.1 0.3
5 0.0 0.0 0.5 1.7
6 0.1 0.3 1.8 2.3
7 7.5 10.6 10.7 16.2

COMPARISON
24 0.0 0.0 0.3 0.8
25 2.8 3.1 5.3 5.8
26 3.9 6.4 2.1 2.9
27 0.8 2.6 0.6 1.3
28 0.0 0.0 0.2 0.7
29 4.5 9.0 1.0 1.8
30 0.0 0.2 0.3 0.8
36 2.8 4.6 2.1 3.1

Significance:  The Kruskall-Wallis ANOVA by Ranks test was performed to test for significant differences in the
number of seedlings among the reaches.

True Seedlings:  H(14, N=318)=113.87, p=0.000
Location 7 from Locations 1,2,3,4,5,6,24,30
Location 25 from Locations 4,5,24,30

Trees <1” in diameter: H(14, n=318)=75.54, p=0.000
Location 7 from Locations 4,24, and 30
Location 25 from Locations 1,4,5,24,27, and 30

FLOODPLAIN-MEADOWS

Site Number No. Seedlings Std.Dev. No. <1” Std.Dev.

BYPASS STREAMS
8 0.0 0.0 0.7 0.6
9 0.0 0.0 0.7 1.2
10 3.1 3.1 6.4 8.6
11 0.4 0.4 2.3 3.3
12 0.0 0.0 0.6 1.2
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 3.3 3.3 34.3 22.9
16 0.7 0.7 1.0 1.5
17 1.9 1.9 2.3 2.6

COMPARISON
31 3.0 3.0 1.5 2.1
32 0.0 0.0 0.3 0.8

No significant differences.
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Table CAWG 11-35.  Mean Number of Tree True Seedlings and Trees with
Diameters Less than 1” (Class 2) per 10 m2 for Quantitative
Study Reaches along Potential Floodplains, Meadows, and
Group 1 Streams (continued).

MEADOWS
Site Number No. Seedlings Std. Dev. No. <1” Std. Dev.

BYPASS STREAMS
8 0.0 0.0 0.1 0.3
9 0.0 0.0 0.8 2.1
10 0.5 1.8 3.7 6.6
11 0.1 0.2 1.1 2.3
12 0.0 0.0 0.2 0.7
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 1.2 3.2 5.0 14.4
16 0.1 0.5 0.6 1.1
17 0.5 1.3 1.9 3.0

COMPARISON
31 0.8 1.8 0.8 1.7
32 0.0 0.0 0.2 0.6
33 0.6 2.3 7.9 14.4
34 0.0 0.0 0.1 0.3

No significant differences.

GROUP 1
Site Number No. Seedlings Std.Dev. No. <1” Std.Dev.

BYPASS STREAMS
18 0.3 0.7 0.8 1.1
19 0.0 0. 4.2 5.7
20 5.0 12.4 0.1 0.3
21 0.1 0.3 0 0
22 0.3 0.8 0.8 2.0
23 0.6 1.1 2.3 3.6

COMPARISON
35 3.2 5.1 5.3 6.1

No significant differences among alluvial fan study reaches.
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Table CAWG 11-36.  Density of Tree True Seedlings and Trees less than 1” in Diameter
(Class 2) by Species per 10m2 for Quantitative Study Reaches
along Potential Floodplains, Meadows, and Group 1 Streams.

BYPASS STREAMS COMPARISON

1 2 3 4 5 6 7 24 25 26 27 28 29 30 36

FLOODPLAINS
PICOMU Seedlings 0.2 1.5 1.8 0.1 4.3 1.9

Std.Dev. 0.6 0.2 2.9 3.3 0.2 9 3.7
Class 2 0.2 0.2 0.3 1.3 1.3 2.2 0.1 0.4
Std.Dev. 0.2 0.7 0.7 0.2 0.7 2.3 1.9 6.8 0.3 1
N 28.0 23.0 23.0 20.0 22.0 24.0 24.0 22.0 18.0 21.0 19.0 9.0 21.0 25.0 19.0

POBA Seedlings 0.2 0.1
Std.Dev. 0.5 0.2 0.2
Class 2 0.4 1.3 1.6 0.2
Std.Dev. 1.5 4.9 2.9 0.7

POTR Class 2 0.2 0.2 0.5
Std.Dev. 0.9 0.8 1.3

PIJE Seedlings
Std.Dev. 0.2
Class 2 0.2
Std.Dev. 0.6

JUOC Class 2
Std.Dev. 0.2

PIPO Seedlings 0.3 0.6
Std.Dev. 0.9 2.3
Class 2 0.1 0.3
Std.Dev. 0.2 0.2 0.2 0.8

CADE Seedlings 3.4 0.1
Std.Dev. 0.2 7.3 0.2
Class 2 0.5 1.7 0.2
Std.Dev. 0.7 3.9 0.5

PSMEME Class 2 0.1
Std.Dev. 0.2

ABCO Seedlings 0.1 1.2 2.1 0.9
Std.Dev. 0.3 1.9 6.1 2.1
Class 2 0.5 0.9 0.9 0.1 3.6 0.9 1.1
Std.Dev. 1.7 2 4.1 0.4 5.8 1.8 2.1

ABMA Seedlings 0 0.1
Std.Dev. 0.2 0.4
Class 2 0.1 0.2
Std.Dev. 0.6 0.8

CONU Class 2 0.1
Std.Dev. 0.6

ALRH Seedlings 2.8 0.3
Std.Dev. 8.6 1.1
Class 2 8.2 0.5
Std.Dev. 16.6 1

QUKE Seedlings 0.2
Std.Dev. 0.6
Class 2 0.2 0.1
Std.Dev. 0.7 0.2
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Table CAWG 11-36.  Density of Tree True Seedlings and Trees less than 1” in Diameter
(Class 2) by Species per 10m2 for Quantitative Study Reaches
along Potential Floodplains, Meadows, and Group 1 Streams
(continued).

BYPASS STREAMS COMPARISON

8 9 10 11 12 13 14 15 16 17 31 32 33 34

FLOODPLAIN-MEADOWS
PICO Seedlings 6.5 0.1 0.1 0.7

StDev 5.4 0.4 0.4 1.6

Class 2 0.7 0.7 8 2.4 0.1 36 2 2.6 0.7 3.2 0.3

StDev 0.6 1.2 12.1 3.3 0.3 20.5 3.7 3 1.6 3.6 0.5

N 3 6 5 7 12 4 4 4 8 7 6 7 6 7

POTR Seedlings 1.2

StDev 2.9

Class 2 1

StDev 1.3

PIJE Seedlings

StDev

Class 2

StDev

ABCO Seedlings

StDev

Class 2 0.3

StDev 0.8

ABMA Seedlings 1.5

StDev 3.7

Class 2 12

StDev 22.8

POBA Class 2 0.5

StDev 1.2
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Table CAWG 11-36.  Density of Tree True Seedlings and Trees less than 1” in Diameter
(Class 2) by Species per 10m2 for Quantitative Study Reaches
along Potential Floodplains, Meadows, and Group 1 Streams
(continued).

GROUP 1
BYPASS STREAMS COMPARISON

18 19 20 21 22 23 35

POTR Seedling 0.1
Std.Dev. 0.5
Class 2 0.6 3.9
Std.Dev. 0.9 5.2
N 14 12 11 18 23 10 21

PIJE Seedling 3.7 0.1
Std.Dev. 11.1 0.3
Class 2 0.1 0.1
Std.Dev. 0.3 0.3

PICO Seedling 2.8
Std.Dev. 5.2
Class 2 0.1 3.6
Std.Dev. 0.3 0.2 5.4

JUOC Seedling 0.1
Std.Dev. 0.5
Class 2
Std.Dev.

QUER Class 2 0.1
Std.Dev. 0.3

CONU Seedling
Std.Dev.
Class 2 0.5
Std.Dev. 0.8

PIPO Seedling
Std.Dev.
Class 2 1.4
Std.Dev. 3.4

ABCO Seedling 0.3 0.1
Std.Dev. 0.8 0.4
Class 2 0.1 0.3 1 0.3
Std.Dev. 0.3 0.6 2.4 0.9

ABMA Seedling 0.2
Std.Dev. 1.1
Class 2 1.5
Std.Dev. 2.9

ACMA Seedling 0.1
Std.Dev. 0.3

ALRH Seedling 0.1
Std.Dev. 0.3

QUKE Seedling 0.2
Std.Dev. 0.4
Class 2 0.3
Std.Dev. 0.7

CADE Seedling 0.9
Std.Dev. 1.6
Class 2 0.5
Std.Dev. 0.8

Significance:  The Kruskall-Wallis ANOVA by Ranks test was performed to test for significant differences in the number of seedlings
for each species among the reaches.

POTR Class2:  H(6, N=109)=61.54, p=0.000
Location 19 than all Locations except Location 18.
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Table CAWG 11-36.  Density of Tree True Seedlings and Trees less than 1” in Diameter
(Class 2) by Species per 10m2 for Quantitative Study Reaches
along Potential Floodplains, Meadows, and Group 1 Streams
(continued).

BYPASS STREAMS COMPARISON

8 9 10 11 12 13 14 15 16 17 31 32 33 34

MEADOWS
PICO Seedling 0.9 0.1 0.1 0.2

StDev 2.9 0.2 0.4 0.8
Class 2 0.1 1.2 4.3 1 5.2 1.1 2.3 0.2 1.6 0.1
StDev 0.3 3.7 8.3 2.3 0.1 14.5 2.7 3.4 0.8 2.9 0.3
N 27 19 15 18 48 15 12 28 17 15 26 12 16 30

POTR Seedling 0.4
StDev 1.5
Class 2 0.2 0.1 0.8
StDev 0.7 0.2 0.3 2.2

PIJE Seedling
StDev
Class 2
StDev 0.3

ABCO Seedling
StDev
Class 2 0.2
StDev 0.6

ABMA Seedling 0.8
StDev 2.3
Class 2 5.4
Std.Dev. 14.4

POBA Class 2 0.1
StDev 0.6

No significant differences among study reaches.

Significance:  The Kruskall-Wallis ANOVA by Ranks test was performed to test for significant differences in the number of seedlings
for each among the reaches.

PICO Class 2:  H(13,N=86)=35.92, p=0.0006
Location 15 from Locations 12 and 32.
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams.

Distance
(m)

PICOMU POBA POTR PIJE JUOC PIPO

N
Seed
lings

St
Dev

Class
2

St
Dev

Seed
ings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

FLOODPLAINS
BYPASS STREAMS
1 < 1.9 6 0.7 1 0.8 2

2-3.9 3 0.3 0.6 0.3 0.6
4-5.9 3
6-7.9 5
8-11.9 6 0.2 0.4 1 2
12-15.9 3 2 3.5 0.3 0.6
> 16 2

2 < 1.9 6 0.5 1.2
2-3.9 3 0.3 0.6
4-5.9 2 1 1.4 11.5 16.3
6-7.9 2 0.5 0.7 1 1.4
8-11.9 1
12-15.9 2
> 16 7 0.1 0.4 0.7 1.9 0.6 1.5

3 < 1.9 6 0.2 0.4 0.2 0.4 0.5 1.2
2-3.9 4
4-5.9 5 0.8 1.3 2 3.9
6-7.9 2 1.5 2.1 1 1.4 0.5 0.7
8-11.9 2 7 1.4 1 1.4
12-15.9 2
> 16 2 0.5 0.7 3 4.2 0.5 0.7

4 < 1.9 5
2-3.9 3
4-5.9 3
6-7.9 5 0.2 0.4
8-11.9 1
12-15.9 0
> 16 3
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

Distance
(m)

PICOMU POBA POTR PIJE JUOC PIPO

N
Seed
lings

St
Dev

Class
2

St
Dev

Seed
ings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

FLOODPLAINS (continued)
BYPASS STREAMS
5 < 1.9 6

2-3.9 2
4-5.9 1
6-7.9 3
8-11.9 3
12-15.9 6 0.2 0.4
> 16 1

6 < 1.9 6 0.5 1.2
2-3.9 3 0.3 0.6
4-5.9 3 0.3 0.6
6-7.9 2
8-11.9 1
12-15.9 3 0.3 0.6
> 16 6 0.2 0.4

7 < 1.9 4 1 2
2-3.9 5 0.2 0.4
4-5.9 4
6-7.9 3
8-11.9 4 0.5 1
12-15.9 2
> 16 2

COMPARISON

24 < 1.9 6
2-3.9 4 0.3 0.5
4-5.9 3
6-7.9 2
8-11.9 4
12-15.9 0
> 16 3
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

Distance
(m)

PICOMU POBA POTR PIJE JUOC PIPO

N
Seed
lings

St
Dev

Class
2

St
Dev

Seed
ings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

FLOODPLAINS (continued)
COMPARISON

25 < 1.9 6 4 3.9 1.7 2.3
2-3.9 3 1 1.7 0.7 1.2
4-5.9 4 3 3.6
6-7.9 2
8-11.9 3
12-15.9 0
> 16 0

26 < 1.9 6 1.5 2.5
2-3.9 5 3.6 1.5 1.6 2.5
4-5.9 3 4.7 8.1 1 1
6-7.9 3 1 1.7
8-11.9 4 1.3 1.9 1 1.4
12-15.9 0
> 16 0

27 < 1.9 6
2-3.9 3 0.3 0.6 1 1.7 0.7 1.2 1 1.7
4-5.9 3
6-7.9 2
8-11.9 1
12-15.9 0
> 16 4 0.3 0.5 2.5 5 0.5

28 < 1.9 5
2-3.9 3
4-5.9 1
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

Distance
(m)

PICOMU POBA POTR PIJE JUOC PIPO

N
Seed
lings

St
Dev

Class
2

St
Dev

Seed
ings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

FLOODPLAINS (continued)
COMPARISON

29 < 1.9 6 1.8 3 5.3 12.6
2-3.9 2
4-5.9 3 1.7 2.9
6-7.9 3 14.3 22.3 1.7 2.9
8-11.9 3 8.7 3.8 0.7 1.2
12-15.9 2 4 5.7 1 1.4
> 16 2 1

30 < 1.9 8 0.1 0.4
2-3.9 1

4-5.9 2
6-7.9 4
8-11.9 2 0.5 0.7
12-15.9 4
> 16 4

36 < 1.9 6 0.5 0.8
2-3.9 6 0.8 1.2 0.8 1.6 0.3 0.8
4-5.9 4 4.8 5.6 0.8 1
6-7.9 3 4 6.1 1.7 2.9
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

Distance
(m)

CADE PSMEME ABCO ABMA CONU ALRH QUKE

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

BYPASS STREAMS
1 < 1.9

2-3.9
4-5.9
6-7.9
8-11.9
12-15.9
> 16

2 < 1.9
2-3.9
4-5.9
6-7.9
8-11.9
12-15.9

> 16

3 < 1.9
2-3.9
4-5.9
6-7.9
8-11.9
12-15.9
> 16

4 < 1.9
2-3.9
4-5.9 0.3 0.6
6-7.9
8-11.9
12-15.9
> 16
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

Distance
(m)

CADE PSMEME ABCO ABMA CONU ALRH QUKE

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

BYPASS STREAMS

5 < 1.9 0.2 0.4
2-3.9 0.5 0.7
4-5.9
6-7.9
8-11.9
12-15.9 1.5 3.2
> 16

6 < 1.9 0.2 0.4 0.2 0.4
2-3.9 0.3 0.6 0.7 1.2
4-5.9 0.7 1.2 2.7 3.8
6-7.9
8-11.9
12-15.9 0.7 1.2 2.3 4
> 16 0.8 0.8 0.7 0.8 0.5 1.2

7 < 1.9 1.3 2.5 0.3 0.5 0.3 0.5 8 10.5 27 17.3
2-3.9 11.2 12.8 0.2 0.4 0.6 1.3
4-5.9 3.3 6.5 0 0 9 18 14.3 28.5 0.5 1 0.3 0.5
6-7.9 3.3 4.2 0.7 1.2 0.7 1.2
8-11.9 0.8 1 3 6 0.3 0.5 0.3 0.5
12-15.9 2 2.8 1.5 2.1 0.5 0.7 14.5 20.5 0.5 0.7
> 16 0.5 0.7 7 9.9 0.5 0.7 10 14.1
COMPARISON

24 < 1.9 0.3 0.8
2-3.9
4-5.9
6-7.9
8-11.9
12-15.9
> 16 1 1.7
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

Distance
(m)

CADE PSMEME ABCO ABMA CONU ALRH QUKE

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

COMPARISON

25 < 1.9 1.5 2.5 0.3 0.8
2-3.9 1 1.7 1.3 2.3
4-5.9 0.5 1 7 8
6-7.9 4.5 4.9
8-11.9 2.7 2.1 7.3 9.2
12-15.9
> 16

26 < 1.9
2-3.9 0.2 0.4
4-5.9 0.3 0.6
6-7.9 8.7 15 1.3 2.3
8-11.9 4.5 5.3 3 2.9
12-15.9
> 16

27 < 1.9 0.7 1.9 0.7 1.3
2-3.9 0.3 0.6
4-5.9 0.3 0.6
6-7.9 2 1.4
8-11.9
12-15.9
> 16 0.3 0.5 0.5 1

28 < 1.9 0.4 0.9
2-3.9
4-5.9
6-7.9
8-11.9
12-15.9
> 16
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

Distance
(m)

CADE PSMEME ABCO ABMA CONU ALRH QUKE

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

COMPARISON

29 < 1.9
2-3.9
4-5.9
6-7.9
8-11.9
12-15.9 0.5 0.7 1 1.4
> 16 1.5 2.1

30 < 1.9
2-3.9 1
4-5.9 1 1.4
6-7.9
8-11.9
12-15.9
> 16

36 < 1.9 1.2 2.9
2-3.9 1.7 3.2 0.3 0.5
4-5.9 1.8 2.1 1.3 2.5
6-7.9 2 2.6
8-11.9
12-15.9
> 16
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

PICO POTR PIJE ABCO ABMA POBA
Distance
(m)

N Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

MEADOWS
BYPASS STREAMS

8 < 1.9 3 0.7 0.6
2-9.9 1
10-19.9 1
20-39.9 2
40-59.9 2
60-79.9 1
80-99.9 2
100-149.9 11
> 150 4

9 < 1.9 3 1 1.7
2-9.9 1
10-19.9 2 0.5 0.7
20-39.9 2 1 1.4
40-59.9 1 16 0
60-79.9 1
80-99.9 4
100-149.9 5
> 150 0

10 < 1.9 3 13.3 13.6
2-9.9 1
10-19.9 0
20-39.9 4 0.8 1.5
40-59.9 4 4.8 8.8
60-79.9 2
80-99.9 0
100-149.9 1 2 0
> 150 0
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

PICO POTR PIJE ABCO ABMA POBA
Distance
(m)

N Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

MEADOWS (continued)
BYPASS STREAMS

11 < 1.9 3 3.7 3.8
2-9.9 0
10-19.9 2 3 4.2
20-39.9 3 0 0
40-59.9 2 0 0
60-79.9 4 0.3 0.5
80-99.9 1
100-149.9 3 1 1.7
> 150 0

12 < 1.9 4 1.5 1.7
2-9.9 0
10-19.9 0
20-39.9 2
40-59.9 6 0.2 0.4
60-79.9 3
80-99.9 3
100-149.9 9
> 150 21 0.1 0.4

13 < 1.9 3
2-9.9 1
10-19.9 3
20-39.9 4
40-59.9 2
60-79.9 2

14 < 1.9 3
2-9.9 1
10-19.9 3
20-39.9 3
40-59.9 2
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

PICO POTR PIJE ABCO ABMA POBA
Distance
(m)

N Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

MEADOWS (continued)
BYPASS STREAMS

15 < 1.9 3 8.7 4 42.7 19.1
2-9.9 1 16 0
10-19.9 0
20-39.9 2
40-59.9 1
60-79.9 2
80-99.9 2
100-149.9 14 0.1 0.3 0.1 0.3
> 150 3

16 < 1.9 3 0.3 0.6 4 6.1
2-9.9 2 2 0
10-19.9 1
20-39.9 2
40-59.9 4 0.5 0.6
60-79.9 4
80-99.9 1

17 < 1.9 3 0.3 0.6 3.7 3.5
2-9.9 0
10-19.9 3 0.3 0.6
20-39.9 3 0.3 0.6 2 3.5
40-59.9 4 2.5 5
60-79.9 2 3 4.2 0.5 0.7
80-99.9 0
100-149.9 0
> 150 0
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

PICO POTR PIJE ABCO ABMA POBA
Distance
(m)

N Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Seed
lings

St
Dev

Class
2

St
Dev

Class
2

St
Dev

MEADOWS (continued)
COMPARISON

31 < 1.9 3 2.3 4 1 1.7
2-9.9 1 4 0 4 0 2 0
10-19.9 3 0.3 0.6 4 6.1
20-39.9 6 0.5 1.2 0.5 0.5
40-59.9 1 1 0
60-79.9 3 0.3 0.6
80-99.9 4
100-149.9 5
> 150 0

32 < 1.9 3
2-9.9 4
10-19.9 2 1 1.4
20-39.9 2
40-59.9 1

33 < 1.9 3 0.7 1.2 3 5.2 21.7 31.7
2-9.9 0
10-19.9 1 9 0
20-39.9 4 3.5 3 5.3 3.9
40-59.9 0
60-79.9 3 1 1.7
80-99.9 3
100-149.9 2
> 150 0

34 < 1.9 5 0.4 0.5
2-9.9 3
10-19.9 0
20-39.9 1
40-59.9 7
60-79.9 3
80-99.9 4
100-149.9 7
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

POTR PIJE PICO CONU JUOC QUER
Distance
(m) N

Seed
ling

St
Dev

Class
2

St
Dev

Seed
ling

St
Dev

Class
2

St
Dev

Class
2

St
Dev

Seed
ling

St
Dev

Class
 2

St
Dev

Seed
ling

St
Dev

Class
2

St
Dev

Class
2

St
Dev

GROUP 1
BYPASS STREAMS

18 < 1.9 6 1.2 1.2 0.2 0.4 0.3 0.8
2-3.9 5 0.2 0.4
4-5.9 3 0.7 1.2 0.3 0.6

19 < 1.9 6 5.5 6.3 0.2 0.4 0.2 0.4
2-3.9 6 2.3 3.9

20 Less
than 1.9

6 6.5 15 0.2 0.4

2-3.9 5 0.4 0.5
21 < 1.9 8 0.1 0.4

2-3.9 6 0 0
4-5.9 4 0.3 0.5

22 < 1.9 6 0.2 0.4
2-3.9 5
4-5.9 4
6-7.9 3
> 8 5

23 < 1.9 6 0.7 1
2-3.9 3
4-5.9 1 1 0

COMPARISON
35 < 1.9 6 0.8 2 5.5 6.5

2-3.9 3 3.3 5.8 4.3 5.1
4-5.9 1 19 0 12 0
6-7.9 3 4.7 8.1 4.7 8.1
> 8 8 1.2 1.3 0.5 0.8
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Table CAWG 11-37.  Density of Tree True Seedlings and Trees Less Than 1” in Diameter (Class 2) per 10m2 with
Distance from the Channel by Species for Quantitative Study Reaches along Potential
Floodplains, Meadows, and Group 1 Streams (continued).

PIPO ABCO ABMA ACMA ALRH QUKE CADE
Distanc

e (m) N
Seed
ling

St
Dev

Class
2

St
Dev

Seed
ling

St
Dev

Class
2

St
Dev

Seed
ling

St
Dev

Class
2

St
Dev

Seed
ling

St
Dev

Seed
ling

St
Dev

Seed
ling

St
Dev

Class
2

St
Dev

Seed
ling

St
Dev

Class
2

St
Dev

GROUP 1 (continued)
BYPASS STREAMS

18 < 1.9 6
2-3.9 5
4-5.9 3

19 < 1.9 6 0.2 0.4
2-3.9 6

20 < 1.9 6 0.5 0.8 1.2 1.9
2-3.9 5 0.6 1.3

21 < 1.9 8
2-3.9 6
4-5.9 4

22 < 1.9 6 0.5 1.2
2-3.9 5 0.6 1.3 0.2 0.4
4-5.9 4 0.3 0.5
6-7.9 3 0.7 1.2
> 8 5 4 4

23 < 1.9 6 0.2 0.4 0.2 0.4 0.2 0.4 0.2 0.4 0.3 0.8 0.7 1
2-3.9 3 4.3 5.9 0.3 0.6 0.3 0.6 0.3 0.6
4-5.9 1
COMPARISON

35 < 1.9 6 0.5 1.2 1.7 3.2
2-3.9 3 1 1.7 1 1.7
4-5.9 1
6-7.9 3 2 3.5
> 8 8 0.3 0.7 0.1 0.4 0.6 1.8 1.6 3.5
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Table CAWG 11-38.  Percent Decadence (%) (Means ± Standard Deviations) for Dominant Shrub and Tree Species
for Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 2
Streams.

POTENTIAL FLOODPLAINS

Site
Number

ALINTE COSE RHOC RINE ROSA
sp.

ROGY ROWO RUDI RULE SALIX
spp. (A)

SALA SALI SALIX SP. SALUC SASC

BYPASS
STREAMS

1 2.9 ±
5.2 41.1±23.8

2 6.5 ±
12.5 50.0 45.0±7.1 10.0±14.1

3 11.7±
5.2

22.5
±3.5

4.4±
4.6

4 3.2
±9.4 1.6 ±1.9 5.0±13.2 6.2±8.0 7.0

5 5.1 ±
5.6 5.0 0.3

±0.5 20.0 5.0±7.1% 7.5±9.6 7.5±5.0

6 9.5
±12.2

15.0
±19.1 0.0 ± 15.0±20.3 11.4±18.0

7 1.2
±2.2

2.5
±3.5 2.5 ±3.5 12.0

±12.9
24 2.5

±3.5
1.9
±2.6

55.0
±18.0 4.3±3.1 22.5±18.4% 17.2±10.0 39.6±19.3

COMPARISON
25 10.0±%
26 3.3±5.0
27 10.0

±14.1 50.0 20.8±26.1 15.6±22.4

28 2.5
±3.5

29 4.3
±3.1

6.4±6
.1 3.0±2.8 5.0 2.8±1.6

30 7.6
±4.2 90.0 1.7±

2.9 5.0

36 4.7
±1.3 1.7±2.9 4.0±2.2

No significant differences.
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Table CAWG 11-38.  Percent Decadence (%) (Means ± Standard Deviations) for Dominant Shrub and Tree
Species for Quantitative Study Reaches within Potential Floodplains, Meadows, and
Group 2 Streams (continued).

FLOODPLAINS

Site Number ABCO ABMA ALRH CADE CONU JUOC PICOMU PIJE PIPO POBATR POTR QUKE PSMEME

BYPASS STREAMS
1 0.0±0.0 10.3±9.1 50.0±0.0 20.0±16.7
2 3.0±4.5 5.0±0.0 2.1±2.7 2.5±3.5
3 5.0±0.0 13.6±8.0 11.7±13.9 7.5±6.5 8.1±8.4
4 5.0 18.3±14.4 43.0±0.0 11.7±9.8 60.0±0.0 35.0±0.0
5 5.6±6.3 6.7±2.9 20.0±0.0 10.0±3.8 2.0±0.0 1.7±2.9
6 6.0±6.6 0.0±0.0 3.5±4.7 0.0±0.0 9.4±12.9 15.0±0.0
7 1.2±2.2 2.5±3.5 3.3±3.5 26.4±28.6 14.8±21.0 0.1±0.4

COMPARISON
24 3.8±4.8 0.0±0.0 20.0±0.0 20.0±0.0 28.0±4.5
25 8.3±10.9 6.7±10.7
26 5.7±4.8 16.2±21.7
27 4.6 ±13.3 17.5±35.0 0.0±0.0 0.0±0.0 10.0±0.0 0.0±0.0
28 15.0±21.2 20.0±0.0
29 0.0±0.0 0.0±0.0 0.0±0.0 4.6±2.4
30 19.0±14.3 9.7±6.8
36 12.5±8.2 10.0±0.0 14.1±21.3 5.0±0.0 2.5±5.0

No significant differences.
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Table CAWG 11-38.  Percent Decadence (%) (Means ± Standard Deviations) for Dominant Shrub and Tree
Species for Quantitative Study Reaches within Potential Floodplains, Meadows, and
Group 2 Streams (continued).

FLOODPLAIN-MEADOWS

Site
Number

ALINTE RINE ROWO SAEX SALIX
spp. (A)

SALI SALIX sp. SALUC ABCO ABMA PICOMU POBATR POTR JUOC

BYPASS STREAMS
8 15.0±0.0 17.7±12.7
9 0.0±0.0 0.0±0.0 25.0±18.

0
2.5±5.0

10 0.0±0.0 11.7±12.6 24.0±27.4
11 0.0±0.0 0.0±0.0 0.0±0.0
12 4.3±3.5 12.5±9.6 3.8±4.5 5.0±0.0 0.0±0.0
13 20.0±0.0 0.0±0.0
14 0.0±0.0 5.0±0.0 0. 0±0.0
15 5.0±5.0 0.0±0.0 0.0±0.0 5.0±10.0
16 0.0±0.0 2.0±0.0 8.3±7.6 0.0±0.0 2.1±1.5
17 0.5±0.7 48.3±40.1 1.1±1.1

COMPARISON
31 9.4±14.6 12.0±15.7 6.4±6.1
32 13.0±6.7 0.0±0.0 16.6±9.8 20.0±0.0
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Table CAWG 11-38.  Percent Decadence (%) (Means ± Standard Deviations) for Dominant Shrub and Tree Species
for Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 2 Streams
(continued).

MEADOWS
Site No. ALINTE RINE ROWO SALIX

spp. (A)
SALI SALIX sp. SALUC VAULOC ABCO ABMA JUOC PICOMU PIJE POBATR POTR

BYPASS STREAMS
8 15.0±0.0 11.6±12.4
9 1.7±2.9 27.1±23.8 34.0±8.9 5.0±0.0 1.7±4.1
10 0.0± 0.0 39.8±22.0 100.0±0.0 12.4±19.6
11 0.0±0.0 24.0±33.6 0.0±0.0 0.0±0.0 0.0±0.0
12 4.3±3.0 22.3±23.3 14.8±23.8 0.0±0.0 5.0±0.0 0.0±0.0
13 10.0±14.1 0.0±0.0
14 0.0±0.0 0.0±0.0 5.0±0.0
15 5.0±0.0 32.9±32.5 35.0±35.9 4.3±11.3 0.0±0.0
16 0.0±0.0 20.0±0.0 5.0±7.1 15.0±0.0 0.0±0.0 2.1±1.7
17 0.5±0.7 41.4±40.9 0.9±1.1 0.0±0.0

COMPARISON
31 9.4±14.6 11.6±18.3 3.3±5.1
32 12.5±6.1 28.0±0.0 11.0±9.6 15.0±7.1
33 2.0±0.0 4.0±2.2 23.3±19.9 30.0±20.8
34 46.7±23.1 3.3±5.8

No significant differences.

GROUP 1
Site No. ALINTE AP SP CEBE LOCO LOIN LONIC SP PREM QUCH RINE RIRO SP ROWO RULE SALIX spp. (A) SALI SALIX SP SASC SALUT SPDE

BYPASS STREAMS
18 0.0±0.0 0.0±0.0 24.2±28.7 8.9±12.4 4.0±8.9 56.7±23.1 21.3±32.5
19 14.7±15.5 10.8±13.4 6.0±5.7 10.5±1

3.4
0.0 31.3±13.8

20 6.4±8.0 25.0±0.0 3.0±2.8 0.0±0.0 0.0±0.0 0.0±0.0
21 6.0±5.5 5.1±4.1

22 13.5±6.8 0.0±0.0 7.5±3.5 6.3±6.4 0.0±0.
0

23 5.0±0.0 0.0±0.0 0.0±0.0 2.5±5.0 20.0±0.0
COMPARISON

35 2.2±2.1 5.0±0.0
No significant differences.
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Table CAWG 11-38.  Percent Decadence (%) (Means ± Standard Deviations) for Dominant Shrub and Tree Species
for Quantitative Study Reaches within Potential Floodplains, Meadows, and Group 2 Streams
(continued).

GROUP 1

Site
Number

ABCO ABMA ALRH ACMA CADE CONU JUOC PICOMU PIJE PIPO POTR POBATR QUERCUS sp QUKE SALIX sp QUBE

BYPASS STREAMS
18 1.7±2.9 0.4±1.4
19 1.0±0.0 17.3±20.

0
1.0±0.0 9.3±6.8 1.0±0.0

20 23.3±40.4 0.0±0.0 28.0±43.8 19.2±39.6
21 5.5±6.4 1.9±2.6
22 1.4±2.4 40.0±0.0 80.0±0.0 17.2±12.3 0.0±0.0
23 0.0±0.0 8.3±18.1 0.0±0.0 11.4±15.5 20.0±23.1 1.0±0.0 26.7±22.5 0.0±0.0 0.0±0.0 0.0±0.0

COMPARISON
35 8.6±17.6 11.5±12.6 17.3±15.4

No significant differences.



Combined Aquatics Working Group CAWG 11 Riparian

Copyright 2004 by Southern California Edison Company CAWG 11-39-1

Table CAWG 11-39.  Herbaceous Coverage and Height Trends with Distance from the
Channel.

Location
ID

Distance
Grouping

Average
Coverage

Class
Average

Height (cm)

Maximum
Coverage

Class

Minimum
Coverage

Class
Maximum

Height (cm)
Minimum

Height (cm) N
BYPASS
STREAMS 8 1 4.67 32.17 6 2 35.56 30.48 3

8 2 6.00 63.50 1
8 3 5.00 50.80 1
8 4 5.50 8.89 6 5 10.16 7.62 2
8 5 5.00 21.59 5 5 22.86 20.32 2
8 6 5.00 5.00 1
8 7 5.00 16.51 5 5 17.78 15.24 2
8 8 5.00 14.78 5 5 20.32 10.16 11
8 9 5.00 27.31 5 5 33.02 15.24 4
9 1 5.00 38.95 5 5 50.8 30.48 3
9 2 5.00 5.08 1
9 3 6.00 48.26 6 6 60.96 35.56 2
9 4 5.00 50.80 5 5 50.8 50.8 2
9 5 5.00 35.56 1
9 6 6.00 76.20 1
9 7 6.00 70.49 6 6 76.2 63.5 4
9 8 5.40 65.02 6 5 91.44 30.48 5

10 1 5.67 24.89 6 5 38.1 6.1 3
10 2 5.00 10.16 1
10 4 5.50 34.55 6 5 55.88 6.1 4
10 5 4.00 35.56 6 3 60.96 25.4 4
10 6 5.00 42.33 5 5 58.42 33.02 3
11 1 5.33 30.48 6 5 45.72 10.16 3
11 3 5.50 43.18 6 5 60.96 25.4 2
11 4 4.33 22.01 5 4 30.48 15.24 3
11 5 5.00 22.86 5 5 30.48 15.24 2
11 6 4.00 45.09 5 2 91.44 25.4 4
11 7 5.00 10.16 1
11 8 6.00 60.96 6 6 76.2 30.48 3
12 1 3.67 33.87 5 2 50.8 20.32 3
12 2 5.00 10.16 1
12 4 3.33 81.28 5 0 81.28 81.28 3
12 5 5.86 42.66 6 5 81.28 3.96 7
12 6 5.33 34.00 6 5 60.96 5.49 3
12 7 5.67 42.33 6 5 50.8 38.1 3
12 8 5.20 54.36 6 5 71.12 38.1 8
12 9 4.68 39.25 6 3 106.68 20.32 22
13 1 4.33 33.87 5 3 38.1 30.48 3
13 2 5.00 10.16 1
13 3 5.67 91.44 6 5 121.92 76.2 3
13 4 5.50 57.15 6 5 91.44 30.48 4
13 5 6.00 53.34 6 6 76.2 30.48 2
13 6 6.00 73.66 6 6 81.28 66.04 2
14 1 4.00 33.87 5 3 40.64 30.48 3
14 2 5.00 10.16 1
14 3 5.00 64.35 5 5 76.2 40.64 3
14 4 4.67 48.23 5 4 76.2 27.84 3



Combined Aquatics Working Group CAWG 11 Riparian
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Table CAWG 11-39.  Herbaceous Coverage and Height Trends with Distance from the
Channel (continued).

Location
ID

Distance
Grouping

Average
Coverage

Class
Average

Height (cm)

Maximum
Coverage

Class

Minimum
Coverage

Class
Maximum

Height (cm)
Minimum

Height (cm) N
14 5 5.00 55.88 5 5 76.2 35.56 2
15 1 5.00 31.33 5 5 38.1 25.4 3
15 2 5.00 10.16 1
15 4 4.00 10.16 5 3 15.24 5.08 2
15 5 5.00 10.16 1
15 6 4.50 19.05 5 4 22.86 15.24 2
15 7 5.50 55.88 6 5 91.44 20.32 2
15 8 4.86 24.81 6 0 76.2 7.62 14
15 9 5.33 40.64 6 5 76.2 20.32 3
16 1 5.00 22.01 5 5 33.02 12.7 3
16 2 5.00 33.02 5 5 33.02 33.02 2
16 3 5.00 10.16 1
16 4 5.00 27.94 5 5 30.48 25.4 2
16 5 5.00 27.94 5 5 33.02 22.86 4
16 6 5.00 25.40 5 5 33.02 20.32 4
16 7 5.00 10.16 1
17 1 5.00 32.17 5 5 35.56 25.4 3
17 3 4.67 38.10 5 4 63.5 20.32 3
17 4 5.33 32.17 6 5 50.8 20.32 3
17 5 4.75 28.19 6 4 36.56 25.4 4
17 6 5.50 45.73 6 5 60.98 30.48 2

COMPARISON 31 1 2.00 0.12 3 3 0.25 0 0
31 2 5.00 10.16 1
31 3 5.00 35.56 5 5 50.8 25.4 3
31 4 4.83 55.88 6 3 60.96 40.64 6
31 5 5.00 10.16 1
31 6 5.00 57.57 5 5 76.2 35.56 3
31 7 5.00 38.10 5 5 50.8 30.48 4
31 8 5.00 21.34 5 5 30.48 15.24 5
32 1 5.00 36.41 6 4 81.28 7.62 3
32 2 4.50 19.69 5 3 60.96 3.81 4
32 3 5.00 76.20 5 5 76.2 76.2 2
32 4 5.00 66.04 5 5 71.12 60.96 2
32 5 5.00 10.16 1
33 1 4.67 22.86 5 4 35.56 15.24 3
33 3 5.00 10.16 1
33 4 4.00 15.24 5 2 25.4 5.08 4
33 6 5.00 14.39 5 5 15.24 12.7 3
33 7 5.00 17.78 5 5 25.4 12.7 3
33 8 5.00 25.40 5 5 25.4 25.4 2
34 1 5.33 14.39 6 5 20.32 10.16 3
34 2 5.33 15.24 6 5 20.32 10.16 3
34 4 5.00 10.16 1
34 5 4.40 23.50 6 0 50.8 12.7 5
34 6 5.67 35.56 6 5 60.96 15.24 3
34 7 4.00 20.32 6 0 25.4 15.24 4
34 8 4.00 22.23 5 0 25.4 17.78 5



Combined Aquatics Working Group CAWG 11 Riparian
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Table CAWG 11-40.  Frequency Distribution of Woody Species within Bypass and Comparison Reaches.

Location
ID

Number of
Plots ABCO ABMA ACMA ALINTE ALRH ALRH CADE CEBE CELE CHSE CONU COSE JUOC LEGL LOCO LOIN Lonicera sp.

BYPASS
STREAMS 1 28 0.0% 0.0% 0.0% 28.6% 0.0% 0.0% 3.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2 23 0.0% 0.0% 0.0% 34.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 23 0.0% 0.0% 0.0% 60.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 13.0% 0.0% 0.0% 0.0% 0.0%
4 20 5.0% 0.0% 0.0% 15.0% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 0.0% 45.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5 22 40.9% 13.6% 0.0% 86.4% 0.0% 0.0% 13.6% 0.0% 0.0% 9.1% 0.0% 0.0% 0.0% 0.0% 13.6% 0.0% 0.0%
6 24 45.8% 0.0% 0.0% 79.2% 0.0% 0.0% 41.7% 0.0% 4.2% 0.0% 4.2% 20.8% 0.0% 0.0% 0.0% 0.0% 0.0%
7 24 16.7% 0.0% 0.0% 0.0% 50.0% 0.0% 79.2% 0.0% 0.0% 0.0% 0.0% 20.8% 0.0% 0.0% 0.0% 0.0% 0.0%
8 4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
9 6 0.0% 0.0% 0.0% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

10 5 0.0% 0.0% 0.0% 60.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
11 7 0.0% 0.0% 0.0% 28.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
12 12 0.0% 0.0% 0.0% 66.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
13 4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0% 0.0% 0.0% 0.0% 0.0%
14 4 0.0% 0.0% 0.0% 50.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 4 0.0% 0.0% 0.0% 75.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16 7 0.0% 0.0% 0.0% 28.6% 0.0% 14.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
17 7 0.0% 0.0% 0.0% 28.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
18 14 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 7.1% 0.0% 0.0% 0.0% 28.6%
19 12 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 16.7% 0.0% 0.0% 0.0% 0.0%
20 11 0.0% 18.2% 0.0% 45.5% 0.0% 0.0% 45.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.1%
21 18 0.0% 0.0% 0.0% 94.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 11.1% 0.0% 0.0% 0.0% 0.0%
22 23 30.4% 4.3% 0.0% 69.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.3% 0.0% 4.3% 4.3% 0.0%
23 10 0.0% 0.0% 20.0% 0.0% 60.0% 0.0% 60.0% 10.0% 0.0% 0.0% 30.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

COMPARISON 24 22 18.2% 4.5% 0.0% 4.5% 0.0% 0.0% 13.6% 0.0% 0.0% 0.0% 0.0% 0.0% 4.5% 0.0% 0.0% 0.0% 0.0%
25 18 61.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
26 21 28.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
27 20 0.0% 0.0% 0.0% 10.0% 0.0% 35.0% 15.0% 0.0% 0.0% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 0.0% 0.0%
28 9 0.0% 0.0% 0.0% 0.0% 22.2% 0.0% 0.0% 11.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
29 21 4.8% 9.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.5% 0.0% 23.8% 0.0% 19.0% 0.0%
30 25 20.0% 0.0% 0.0% 68.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.0% 0.0% 0.0% 0.0% 0.0% 0.0%
31 6 0.0% 0.0% 0.0% 66.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
32 7 0.0% 0.0% 0.0% 57.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
33 8 0.0% 62.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
34 6 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
35 21 19.0% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.8% 0.0% 0.0% 0.0% 0.0% 0.0%
36 19 68.4% 0.0% 0.0% 63.2% 0.0% 0.0% 0.0% 0.0% 0.0% 5.3% 0.0% 0.0% 5.3% 0.0% 0.0% 0.0% 0.0%
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Table CAWG 11-40.  Frequency Distribution of Woody Species within Bypass and Comparison Reaches (continued).

Location
ID

Number of
Plots PICOMU PIJE PIPO POBATR POTR PREM PSMEME QUBE QUBE QUCH QUKE QUWY RHOC Ribes sp. RIMO RINE RIRO

BYPASS
STREAMS 1 28 57.1% 3.6% 0.0% 14.3% 3.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2 23 26.1% 4.3% 0.0% 17.4% 8.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 23 30.4% 26.1% 0.0% 39.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 20 5.0% 0.0% 25.0% 0.0% 0.0% 0.0% 5.0% 0.0% 0.0% 0.0% 0.0% 0.0% 10.0% 0.0% 0.0% 25.0% 0.0%
5 22 40.9% 0.0% 0.0% 18.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 36.4% 0.0% 0.0% 0.0% 0.0%
6 24 37.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 8.3% 0.0% 0.0% 4.2% 0.0%
7 24 0.0% 4.2% 29.2% 0.0% 0.0% 0.0% 0.0% 0.0% 8.3% 0.0% 33.3% 0.0% 8.3% 12.5% 0.0% 8.3% 0.0%
8 4 75.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
9 6 66.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

10 5 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
11 7 57.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
12 12 41.7% 0.0% 0.0% 25.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
13 4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
14 4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 4 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16 7 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
17 7 85.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
18 14 7.1% 0.0% 0.0% 0.0% 71.4% 42.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 64.3% 0.0%
19 12 0.0% 8.3% 0.0% 0.0% 91.7% 58.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 41.7% 0.0%
20 11 0.0% 45.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.1% 0.0% 0.0% 0.0% 0.0% 0.0% 18.2% 0.0%
21 18 0.0% 27.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
22 23 26.1% 0.0% 0.0% 4.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
23 10 0.0% 0.0% 30.0% 0.0% 0.0% 0.0% 0.0% 10.0% 0.0% 0.0% 20.0% 10.0% 0.0% 0.0% 0.0% 30.0% 0.0%

COMPARISON 24 22 0.0% 0.0% 18.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 31.8% 0.0% 0.0% 22.7% 0.0%
25 18 72.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
26 21 66.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 23.8% 0.0% 0.0%
27 20 10.0% 0.0% 10.0% 15.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.0%
28 9 0.0% 0.0% 22.2% 0.0% 0.0% 0.0% 0.0% 0.0% 22.2% 0.0% 0.0% 11.1% 0.0% 0.0% 0.0% 0.0% 0.0%
29 21 81.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.5% 0.0% 0.0% 0.0%
30 25 48.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
31 6 66.7% 0.0% 0.0% 0.0% 66.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
32 7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
33 8 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
34 6 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
35 21 85.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.8% 0.0% 9.5% 61.9%
36 19 78.9% 0.0% 0.0% 0.0% 26.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Table CAWG 11-40.  Frequency Distribution of Woody Species within Bypass and Comparison Reaches (continued).

Location ID Number of Plots ROGY Rosa sp. ROWO RUDI RULE SAEX SALA SALE SALI Salix sp. SALUC SALUT SASC SPDE Symph. Sp. VAULOC

BYPASS
STREAMS 1 28 0.0% 3.6% 7.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2 23 0.0% 0.0% 8.7% 0.0% 0.0% 0.0% 0.0% 0.0% 8.7% 0.0% 8.7% 0.0% 0.0% 0.0% 0.0% 0.0%
3 23 0.0% 4.3% 39.1% 0.0% 0.0% 4.3% 0.0% 0.0% 17.4% 4.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 20 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.0% 0.0% 40.0% 0.0% 20.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5 22 0.0% 4.5% 0.0% 0.0% 0.0% 0.0% 9.1% 4.5% 9.1% 4.5% 13.6% 0.0% 0.0% 0.0% 0.0% 0.0%
6 24 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.2% 0.0% 62.5% 4.2% 29.2% 0.0% 0.0% 0.0% 0.0% 0.0%
7 24 0.0% 0.0% 4.2% 29.2% 25.0% 0.0% 0.0% 0.0% 4.2% 0.0% 0.0% 0.0% 0.0% 0.0% 8.3% 0.0%
8 4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
9 6 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 16.7% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

10 5 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 60.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
11 7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 28.6% 0.0% 0.0% 57.1% 0.0% 0.0% 0.0% 0.0% 0.0%
12 12 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
13 4 0.0% 0.0% 25.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
14 4 0.0% 0.0% 0.0% 0.0% 0.0% 25.0% 0.0% 25.0% 0.0% 25.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 50.0% 0.0% 0.0% 50.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16 7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 14.3% 28.6% 14.3% 28.6% 0.0% 0.0% 0.0% 0.0% 0.0%
17 7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 71.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
18 14 0.0% 0.0% 0.0% 0.0% 35.7% 0.0% 0.0% 7.1% 0.0% 0.0% 0.0% 0.0% 35.7% 0.0% 0.0% 0.0%
19 12 0.0% 0.0% 16.7% 0.0% 16.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 50.0% 0.0% 0.0% 0.0%
20 11 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.1% 0.0% 0.0% 0.0% 0.0%
21 18 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 77.8% 0.0% 0.0% 0.0%
22 23 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 65.2% 0.0% 0.0% 0.0% 0.0% 26.1% 0.0% 0.0%
23 10 0.0% 0.0% 10.0% 0.0% 40.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

COMPARISON 24 22 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 22.7% 0.0% 45.5% 0.0% 63.6% 0.0% 0.0% 0.0% 0.0% 0.0%
25 18 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
26 21 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 42.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
27 20 0.0% 0.0% 0.0% 0.0% 0.0% 15.0% 0.0% 5.0% 60.0% 0.0% 50.0% 0.0% 5.0% 0.0% 0.0% 0.0%
28 9 22.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
29 21 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 28.6% 0.0% 0.0% 0.0% 0.0% 47.6% 28.6% 0.0% 0.0%
30 25 0.0% 0.0% 12.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 32.0% 4.0% 0.0% 8.0% 0.0% 0.0% 0.0%
31 6 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
32 7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 57.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
33 8 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 50.0%
34 6 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
35 21 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
36 19 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 15.8% 0.0% 0.0% 0.0% 21.1% 0.0% 5.3% 0.0%
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Table CAWG 11-41.  Standardized Residuals1 and G-statistic Values2 of Woody Species Distributions within
Bypass and Comparison Stream Reaches3.

High Elevation, Small Drainage Area
Bypass Comparison

8 9 18 19 20 25 26 29 30 33 35
ABCO -0.91 -1.12 -1.76 -1.62 -1.54 5.34 1.55 -1.58 0.47 -1.30 0.30
ABMA -0.67 -0.83 -1.30 -1.20 0.95 -1.50 -1.63 -0.07 -1.81 5.10 3.84
CADE -0.36 -0.45 -0.70 -0.64 8.39 -0.81 -0.88 -0.88 -0.97 -0.52 -0.88
JUOC -0.28 -0.34 1.53 3.94 -0.47 -0.62 -0.68 -0.68 -0.75 -0.40 -0.68
PICOMU 0.78 0.54 -3.85 -4.05 -3.87 1.48 1.07 2.48 -0.87 2.58 2.95
PIJE -0.40 -0.49 -0.77 0.88 7.57 -0.89 -0.97 -0.97 -1.07 -0.57 -0.97
POTR -0.78 -0.97 6.79 8.41 -1.33 -1.74 -1.90 -1.90 -2.11 -1.12 -1.90
ALINTE -0.85 1.29 -1.64 -1.51 2.95 -1.88 -2.06 -2.06 8.11 -1.21 -2.06
COSE -0.32 -0.40 -0.63 -0.57 -0.55 -0.72 -0.78 2.22 0.53 -0.46 0.72
LEGL -0.36 -0.45 -0.70 -0.64 -0.62 -0.81 -0.88 5.87 -0.97 -0.52 -0.88
LOIN -0.32 -0.40 -0.63 -0.57 -0.55 -0.72 -0.78 5.23 -0.87 -0.46 -0.78
Lonicera sp. -0.36 -0.45 5.75 -0.64 1.19 -0.81 -0.88 -0.88 -0.97 -0.52 -0.88
PREM -0.60 -0.74 5.00 6.64 -1.02 -1.33 -1.46 -1.46 -1.61 -0.86 -1.46
Ribes sp. -0.28 -0.34 -0.54 -0.50 -0.47 -0.62 -0.68 2.78 -0.75 -0.40 1.05
RIMO -0.36 -0.45 -0.70 -0.64 -0.62 -0.81 5.87 -0.88 -0.97 -0.52 -0.88
RINE -0.72 -0.89 6.60 3.48 0.76 -1.60 -1.74 -1.74 -1.93 -1.03 -0.26
RIRO -0.60 -0.74 -1.16 -1.07 -1.02 -1.33 -1.46 -1.46 -1.61 -0.86 9.71
ROWO -0.36 -0.45 -0.70 2.82 -0.62 -0.81 -0.88 -0.88 2.79 -0.52 -0.88
RULE -0.43 -0.53 6.02 2.18 -0.73 -0.96 -1.05 -1.05 -1.16 -0.62 -1.05
SALE 1.71 1.20 0.26 -0.88 -0.84 -1.10 -1.20 4.92 -1.32 -0.71 -1.20
SALI -0.57 2.46 -1.11 -1.02 -0.98 -1.28 6.62 -1.39 -1.54 -0.82 -0.50
Salix sp. -0.46 -0.57 -0.90 -0.82 -0.79 -1.03 -1.12 -1.12 6.77 -0.66 -1.12
SASC -0.83 -1.02 2.40 3.68 -1.40 -1.84 -2.01 4.68 -0.98 -1.18 -2.01
SPDE -0.40 -0.49 -0.77 -0.71 -0.68 -0.89 -0.97 6.45 -1.07 -0.57 -0.97
VAULOC -0.32 -0.40 -0.63 -0.57 -0.55 -0.72 -0.78 -0.78 -0.87 8.86 -0.78

1 A positive standardized residual indicates that the species frequently occurs within the reach; whereas a negative residual indicates that the species is rarely found within the reach.
2 P < 0.05.
3 The reaches are organized by similarities in elevation and drainage area.
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Table CAWG 11-41.  Standardized Residuals1 and G-statistic Values2 of Woody Species Distributions within
Bypass and Comparison Stream Reaches3 (continued).

High Elevation, Medium to Large Drainage Area
Bypass Comparison

1 2 3 10 11 12 13 14 15 16 17 21 31 34 36

ABCO -1.65 -1.47 -1.47 -0.65 -0.77 -1.02 -0.58 -0.58 -0.58 -0.77 -0.77 -1.28 -0.71 -0.71 10.67
JUOC -1.19 -1.06 2.35 -0.47 -0.55 -0.74 2.15 -0.42 -0.42 -0.55 -0.55 1.61 -0.51 -0.51 0.29
PICOMU 1.20 -2.14 -1.69 2.42 0.56 -0.37 -1.90 -1.90 2.16 2.88 2.11 -4.21 0.99 -0.67 2.97
PIJE -0.86 -0.62 3.63 -0.65 -0.77 -1.02 -0.58 -0.58 -0.58 -0.77 -0.77 3.45 -0.71 -0.71 -1.32
POBATR 0.49 0.94 4.44 -0.82 -0.98 1.51 -0.73 -0.73 -0.73 -0.98 -0.98 -1.62 -0.90 -0.90 -1.67
POTR -0.77 0.36 -1.41 -0.62 -0.74 -0.98 -0.55 -0.55 -0.55 -0.74 -0.74 -1.22 5.86 -0.68 3.52
ALINTE -2.38 -1.48 1.21 0.49 -1.11 1.26 -1.99 0.04 1.05 -1.11 -1.11 4.06 0.87 -2.45 1.30
Rosa sp. 1.31 -0.56 1.54 -0.25 -0.29 -0.39 -0.22 -0.22 -0.22 -0.29 -0.29 -0.48 -0.27 -0.27 -0.50
ROWO -0.20 0.11 5.86 -0.67 -0.80 -1.07 1.25 -0.60 -0.60 -0.80 -0.80 -1.33 -0.74 -0.74 -1.37
SALE -2.09 -1.86 -1.86 3.44 1.44 2.45 -0.73 0.85 2.43 0.23 5.06 -1.62 -0.90 1.70 -1.67
SALI -1.51 0.49 2.33 -0.59 -0.70 -0.94 -0.53 -0.53 -0.53 2.46 -0.70 -1.17 -0.65 -0.65 1.79
Salix sp. -0.77 -0.68 1.03 -0.30 -0.36 -0.48 -0.27 3.61 -0.27 2.60 -0.36 -0.60 -0.33 -0.33 -0.61
SALUC 2.95 -0.20 -1.70 -0.75 4.29 -1.19 -0.67 -0.67 2.73 1.70 -0.89 -1.48 -0.82 -0.82 -1.53
SASC -1.97 -1.76 -1.76 -0.77 -0.92 -1.22 -0.69 -0.69 -0.69 -0.92 -0.92 9.89 -0.85 -0.85 1.61
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Table CAWG 11-41.  Standardized Residuals1 and G-statistic Values2 of Woody Species Distributions within
Bypass and Comparison Stream Reaches3 (continued).

Low Elevation, Small Drainage Area
Bypass Comparison

6 23 28
ABCO 3.42 -2.12 -1.98
ACMA -1.63 2.63 -0.75
ALRH -3.52 3.84 0.31
CADE 0.68 1.70 -2.60
PICOMU 3.00 -1.86 -1.74
PIPO -2.67 2.07 1.12
ALINTE 5.19 -3.21 -3.00
CEBE -1.63 0.92 1.03
CELE 0.90 -0.56 -0.52
CONU -1.30 2.57 -1.08
QUBE -2.02 0.43 2.02
QUKE -1.63 2.63 -0.75
QUWY -1.63 0.92 1.03
RHOC 1.29 -0.80 -0.75
RINE -1.30 2.57 -1.08
ROGY -1.63 -0.80 2.81
ROWO -1.14 1.84 -0.52
RULE -2.36 3.81 -1.08
SALA 0.90 -0.56 -0.52
SALE 2.12 -1.31 -1.22
SALI 4.27 -2.64 -2.47
Salix sp. 0.90 -0.56 -0.52
SALUC 2.57 -1.59 -1.49
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Table CAWG 11-41.  Standardized Residuals1 and G-statistic Values2 of Woody Species Distributions within
Bypass and Comparison Stream Reaches3 (continued).

Low Elevation, Medium to Large Drainage Area
Bypass Comparison

4 5 7 22 24 27 32
ABCO -1.65 3.03 -0.20 1.68 0.01 -2.27 -1.28
ABMA -0.94 2.74 -1.05 0.20 0.25 -0.94 -0.53
ALRH -1.93 -2.04 5.67 -2.10 -2.04 2.98 -1.09
CADE -1.38 -1.00 7.50 -2.77 -1.00 -0.79 -1.43
JUOC -0.59 -0.62 -0.65 1.27 1.33 -0.59 -0.33
PICOMU -1.16 4.23 -2.09 2.03 -1.98 -0.44 -1.05
PIJE -0.41 -0.44 2.19 -0.45 -0.44 -0.41 -0.23
PIPO 1.72 -1.98 2.58 -2.03 0.78 -0.44 -1.05
POBATR -1.20 2.71 -1.34 -0.33 -1.27 1.90 -0.67
PSMEME 2.44 -0.44 -0.46 -0.45 -0.44 -0.41 -0.23
ALINTE -1.82 5.87 -3.75 4.14 -3.06 -2.33 1.42
CHSE -0.59 3.27 -0.65 -0.64 -0.62 -0.59 -0.33
COSE 5.05 -1.85 1.56 -1.90 -1.85 -0.24 -0.98
LOCO -0.84 3.27 -0.93 0.45 -0.88 -0.84 -0.47
LOIN -0.41 -0.44 -0.46 2.24 -0.44 -0.41 -0.23
QUBE -0.59 -0.62 3.10 -0.64 -0.62 -0.59 -0.33
QUKE -1.28 -1.35 5.85 -1.39 -1.35 -0.30 -0.72
RHOC -0.53 3.35 -0.85 -2.10 2.68 -1.93 -1.09
Ribes -0.72 -0.76 3.82 -0.78 -0.76 -0.72 -0.40
RINE 2.80 -1.58 -0.07 -1.62 2.55 -1.49 -0.84
RIRO -0.41 -0.44 -0.46 -0.45 -0.44 2.44 -0.23
Rosa -0.41 2.30 -0.46 -0.45 -0.44 -0.41 -0.23
ROWO -0.41 -0.44 2.19 -0.45 -0.44 -0.41 -0.23
RUDI -1.12 -1.18 5.92 -1.21 -1.18 -1.12 -0.63
RULE -1.03 -1.09 5.46 -1.12 -1.09 -1.03 -0.58
SAEX -0.72 -0.76 -0.80 -0.78 -0.76 4.25 -0.40
SALA -0.16 0.72 -1.34 -1.30 3.71 -1.20 -0.67
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Table CAWG 11-41.  Standardized Residuals1 and G-statistic Values2 of Woody Species Distributions within
Bypass and Comparison Stream Reaches3 (continued).

Low Elevation, Medium to Large Drainage Area (continued)
Bypass Comparison

4 5 7 22 24 27 32
SALE -0.59 1.33 -0.65 -0.64 -0.62 1.44 -0.33
SALI 0.23 -3.02 -3.73 2.99 0.82 2.23 1.09
Salix sp. -0.41 2.30 -0.46 -0.45 -0.44 -0.41 -0.23
SALUC -0.29 -1.08 -2.90 -2.83 5.05 3.19 -1.46
SASC -0.41 -0.44 -0.46 -0.45 -0.44 2.44 -0.23
SPDE -1.03 -1.09 -1.15 5.60 -1.09 -1.03 -0.58
Symph sp. -0.59 -0.62 3.10 -0.64 -0.62 -0.59 -0.33
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Table CAWG 11-42.  Summary of Available Hydrology Data for Riparian Study Stream Reaches.

Critical Period Water Data
Suitability for Riparian Hydrology

Needs and Comments

Station Name Location Comments
Historical Data

Availability
IHA Analysis
Availability2 Spring

Summer
Drought

Winter
Scour

Potential Floodplains
Tombstone Creek
(RM 0-0.56)

Tombstone Creek at Diversion hard copy only No No No

Crater Creek
(RM 0-0.54)

Crater Creek Diversion (data
available from SCE, Wayne

Allen)

Diversion 1957-78, 1980-83, 87-
90, 92-97, 99, 99-2002

No No No Only winter data available.

Mono Creek
(RM 2.3-2.8, 3.5-3.7)

Mono Creek Below Diversion
USGS 11231600

Above study transects 1984-2002 Yes, see
comments

Yes Yes Yes Yes Yes Although gage is above
diversion and study reach,

pre-operation hydrology
information can provide

historical flow information
Mono Creek Below Lake
Edison USGS  11231500

Above Diversion 1921-2002 Yes Yes Yes Yes

SFSJ River
(RM 26.1-27.7)

SFSJ Near Florence Lake
USGS 11230000

Gage is near the
Jackass Meadow area.

1921-1981, 1984 (WY
2000 data available)

No Yes Yes Yes Yes Yes

SFSJ River
(RM 14.0-24.1)

SFSJ River below Hooper
Creek USGS 11230215

Gage is above Bear
Creek-SFSJ River

confluence.

1975-2002 No No Yes Yes Yes Yes1

Stevenson Creek
(RM 3.9-4.3, 2.6-3.5)

Stevenson Creek at Shaver
Lake USGS 11241500

Immediately
downstream of
upstream study

transects

1917-1928, 1987-2002 No Yes Yes Yes Yes Yes

Big Creek Below
Kerckhoff Dome
(RM 8.3-8.6)

Big Creek below Huntington
Lake USGS 1237000

Immediately upstream
of study transects

1925-1970, 1987-2002 No Yes Yes Yes Yes Yes

North Fork Stevenson
(RM 1.7-2.4)

NF Stevenson USGS
11239300

Immediately
downstream of

transects

1989-2002 No Yes Yes Yes Yes Yes

Meadows
Crater Creek
(RM 0.2-0.4)

Crater Creek Diversion (data
available from SCE, Wayne

Allen)

Diversion 1957-78, 1980-83, 87-
90, 92-97, 99, 99-2002

No No No Data not available during
critical periods.

SFSJ River
(RM 20.2-20.9)

SFSJ River below Hooper
Creek USGS 11230215

Gage is above Bear
Creek-SFSJ River

confluence.

1975-2002 No Yes Yes Yes Yes Yes1

SFSJ River
(RM 26.3-27.5)
Jackass Meadows

SFSJ Near Florence Lake
USGS 11230000

Gage is near the
Jackass Meadow area.

1921-1981, 1984 (WY
2000 data available)

No Yes Yes Yes Yes Yes1
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Table CAWG 11-42.  Summary of Available Hydrology Data for Riparian Study Stream Reaches (continued).

Critical Period Water Data
Suitability for Riparian Hydrology

Needs and Comments

Station Name Location Comments
Historical Data

Availability
IHA Analysis
Availability2 Spring

Summer
Drought

Winter
Scour

Poison Meadow SFSJ River below Hooper Creek
USGS 11230215

1975-2002 No Yes Yes Yes Yes Yes1

Tombstone Creek
(RM 0.2-0.4)

Tombstone Creek at Diversion Diversion hard copy only No No No

Group 1
North Slide
(RM 0.0-0.29)

North Slide Creek hard copy only No No No

South Slide
(RM (0.0-0.32)

South Slide Creek hard copy only No No No

Hooper
(RM 0.0-0.65)

Hooper Cr at Diversion Dam
USGS 11230200

Immediately above
study transects

1986-2002 No Yes Yes Yes Yes Yes

Mono Creek
(RM 0.0-5.8)

Mono Creek Below Diversion
USGS 11231600

Above study transects 1984-2002 Yes, see
comments

Yes Yes Yes Yes Yes Same as above

Big Creek
(RM 7.0-9.9)

Big Creek below Huntington
Lake USGS 11237000

Immediately
downstream of study

transects

1925-1970, 1987-2002 No Yes Yes Yes Yes No HEC-RAS transects were not
completed at this study

location.  They were
completed at the Potential

Floodplain Big Creek Study
Site.

Adit 8 (RM 0.0-0.97) None Available No No No

Comparison Streams
Bear Creek
(RM 1.6-3.6)

Bear Creek USGS 11230500 Above Diversion,
downstream of study

transects

1922-2002 Yes Yes Yes Yes Yes

Boulder Creek
(RM 0.0-1.3)

None Available No No

Chiquito Creek Chiquito Creek USGS
11234500

Above study reach and
confluence with WF

Chiquito Creek

Yes No

Coon Creek
(RM 0.3-2.3)

None Available No No

Fish Creek (RM 1-1.0) None Available No No
Jose Creek
(RM 1.4-2.9)

None Available No No
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Table CAWG 11-42.  Summary of Available Hydrology Data for Riparian Study Stream Reaches (continued).

Critical Period Water Data
Suitability for Riparian Hydrology

Needs and Comments

Station Name Location Comments
Historical Data

Availability
IHA Analysis
Availability2 Spring

Summer
Drought

Winter
Scour

SFSJ River
(RM 33-38.2) Blaney

None Available No No

Saginaw Creek
(RM 0.9-3.1)

None Available No No

Sallie Keyes None Available No No
Shakeflat Creek
(RM 1.3-3.4)

None Available No No

Stevenson Creek
(RM 8.0-9.2)

None Available No No

Tamarack Creek
(RM 1.0-3.)

None Available No No

1 HEC-RAS and inundation frequency analyses were conducted only if the study reaches were determined to be connected from cross-sections and if model results were reasonable.
2 Refer to CAWG-6, Hydrology for details on IHA Analyses.  Only gauges with complete data records were included in the Riparian hydrologic analyses.
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Table CAWG 11-43.  Timing of Peak Flows for Comparison Hydrology (Bear Creek and Mono Creek from 1921 to 1954, in Grey) and Bypass Streams (Big Creek, Hooper Creek, NF Stevenson
Creek, Mono Creek below the Diversion, Stevenson Creek, and the SFSJR).

10/151 10/31 11/15 11/30 12/15 12/30 1/15 1/30 2/15 2/29 3/15 3/31 4/15 4/30 5/15 5/31 6/15 6/30 7/15 7/31 8/15 8/31 9/15 9/30

Bear Creek Frequency2 0 0 0 0 0 1 1 0 0 0 0 0 0 0 11 29 28 23 4 3 2 0 3 1
1921-2002 Proportion3 0.9% 0.9% 10.4% 27.4% 26.4% 21.7% 3.8% 2.8% 1.9% 2.8% 0.9%
Bear Creek Frequency 0 0 0 0 0 0 1 0 0 0 0 0 0 0 4 9 4 2 3 1 1 0 0 0
1983-2002 Proportion 4.0% 16% 36% 16% 8% 12% 4.0% 4.0%
Big Creek Frequency 0 1 0 1 0 0 1 0 0 0 0 0 0 1 1 2 1 1 0 0 1 1 0 1
1987-2002 Proportion 8.3% 8.3% 8.3% 8.3% 8.3% 16.7% 8.3% 8.3% 8.3% 8.3% 8.3%
Hooper Creek Frequency 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 0 0 1 0 0 0 0 0
1986-2002 Proportion 20% 20% 40% 20%
Mono Creek Frequency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 23 13 11 1 0 0 0 0 0
1921-1954 Proportion 11.1% 42.6% 24.1% 20.4% 1.9%
Mono Creek Frequency 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 2 1 0 1 3
1984-2002 Proportion 9.1% 18.2% 9.1% 18.2% 9.1% 9.1% 27.3%

NF Stevenson Creek Frequency 1 0 0 1 1 1 1 0 0 0 1 1 2 1 1 2 1 0 0 0 0 0 0
1989-2002 Proportion 7.1% 7.1% 7.1% 7.1% 7.1% 7.1% 7.1% 14.3% 7.1% 7.1% 14.3% 7.1%
Stevenson Creek Frequency 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 1 3 2 1 0 0 0 0 0
1983-2002 Proportion 16.7% 16.7% 8.3% 8.3% 25% 16.7% 8.3%
SFSJ River Frequency 1 0 0 0 0 1 0 0 0 0 0 1 1 0 0 4 3 3 1 0 0 0 0 0
1983-2002 Proportion 6.7% 6.7% 6.7% 6.7% 26.7% 20% 20.0% 6.7%

1The time interval is presented in 15-day increments with the last day of the interval provided.
2Frequency is the number of times that the peak flow occurred during the time period.
3Proportion is the percentage of all the peak flows on record that occurred during the time period.
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Table CAWG 11-44.  Transects where HEC-RAS and Groundtruthing Studies were Completed.

Stream

Station
Location

(River Miles)
Meadow

No.

Cross-sections
Proposed for

Geomorphology Study

Transects
Proposed for

Riparian Study

Proposed
Quantitative

Studies

Completed Quantitative
Studies (No. of Plot

Transects) Comments1

Meadows
Mono Meadows Area
Mono 2.25-2.35 6 N/A N/A No No Greater than 350 feet

away and 80 feet upslope
of channel

Mono 2.8-2.9 7 1 3 Yes No Altimeter readings
Mono 2.8-2.9 8 N/A N/A No No Altimeter readings
Mono 3.4-3.5 10 N/A N/A No No Greater than 450 feet

away and 80 feet upslope
of channel

Mono 3.6-3.7 9 N/A N/A No No Greater than 350 feet
away from channel

Mono 3.9-4.2 11 N/A N/A No No Greater than 300 feet
from channel

Mono 3.9-4.2 12 1 3 Yes No Greater than 350 feet
away and 40 feet upslope
of channel

Mono 3.9-4.2 13 N/A N/A No No Greater than 1000 feet
from channel

Mono 4.6-4.8 14 N/A N/A No No Greater than 550 feet
from channel

Mono Hot Springs Area
So. Fork SJR 20.2-20.9 15 N/A N/A No No Greater than 550 feet

from channel
So. Fork SJR 20.2-20.9

(20.5)
16 2 32 Yes Yes (3)

So. Fork SJR 20.2-20.9 17 N/A N/A No No Within Mono Hot Springs
resort and campground,
not connected

So. Fork SJR 20.2-20.9 18 1 32 Yes Yes (3)
Jackass Meadow Area
So. Fork SJR

So. Fork SJR

26.3-26.5

26.3-26.5

32

33

1

1

3

3

Yes

Yes

No

No

Greater than 350 feet
from channel and across
a road

Altimeter readings
(Same transects as
meadow 32)
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Table CAWG 11-44.  Transects where HEC-RAS and Groundtruthing Studies were Completed (continued).

Stream

Station
Location

(River Miles)
Meadow

No.

Cross-sections
Proposed for

Geomorphology Study

Transects
Proposed for

Riparian Study

Proposed
Quantitative

Studies

Completed Quantitative
Studies (No. of Plot

Transects) Comments1

Meadows
Jackass Meadow Area (continued)
So. Fork SJR 26.6-27.3 29 N/A N/A No No Greater than 400 feet

from channel with upland
in between channel and
meadow

So. Fork SJR 26.6-27.3 30 1 32 Yes Yes (3)
So. Fork SJR 26.6-27.3 34 1 3 Yes Yes (3) Same transects as

meadow 30
So. Fork SJR 26.6-27.3 28 1 3 Yes Yes (3)
So. Fork SJR 26.6-27.3 26 1 3 Yes(3) Same transects as

meadow 28
So. Fork SJR 26.6-27.3 27 N/A N/A No No 700 feet from channel
So. Fork SJR 26.6-27.3 35 N/A N/A No No Greater than 800 feet

from channel
So. Fork SJR 27.4-27.5 36 1 3 Yes Yes (3)
So. Fork SJR 23.3-23.4 19 1 3 Yes Yes (3) Poison Meadow
Stevenson 4.0-4.1 1 N/A N/A No No Altimeter readings
Big Creek 8.3-8.5 2 N/A N/A No Greater than 350 feet

away and 40 feet above
channel

Big Creek 8.5-8.8 4 N/A N/A No Not a meadow,
determined from ground-
truthing

Big Creek 8.5-8.8 5 N/A N/A No Not a meadow,
determined from ground-
truthing

No. Fork
Stevenson

1.2-1.3 40 N/A N/A No Mitigation Meadow

41 N/A N/A No Mitigation Meadow
Other Meadow Areas
Tombstone 0.0-0.5 31 1 32 Yes Yes (3) Jackass Meadow area
Crater 0.2-0.4 20 2 32 Yes Yes (3) Hell Hole Meadow
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Table CAWG 11-44.  Transects where HEC-RAS and Groundtruthing Studies were Completed (continued).

Stream

Station
Location

(River Miles)

Cross-sections Proposed
for Geomorphology

Study

Transects Proposed for Riparian
Study

Completed
Quantitative Studies

(No. of Plot
Transects)

Comments1

Floodplains
Tombstone 0.0-.56 1 3 Yes (3) FP sampled with meadow
Crater 0.0-.54 2 3 Yes (3) Same as Meadow
Mono 2.3-2.8 4 3 Yes (3) Reach below Mono Meadows
Mono 3.5-3.7 4 3 Yes (3) Reach below Mono Meadows
So. Fork SJR 26.1-27.7 4 3 Yes (3) Jackass meadow area

FP sampled with meadows
So. Fork SJR 22.0-24.1 4 3 Yes (3) Poison meadow reach

FP sampled with meadow
So. Fork SJR 19.9-21.0 4 3 Yes (3) Mono Hot Springs reach, Same as

Meadow Transects
So. Fork SJR 17.8-18.0 4 3 Yes (3) Mono Crossing reach
Stevenson 3.9-4.3 4 3 Yes (3) Below Shaver Dam
Stevenson 2.7-3.2 4 3 Yes (3) Above Railroad Grade Road
North Fork Stevenson 1.7-2.4 3 3 Yes (3) Transects coordinated with Aquatics

and Geomorphology Groups
transects

Big Creek 8.3-8.6 3 3 Yes (3) Above Kerckhoff Dome
Group 1 Riparian Areas
North Slide 0.00-0.29 1 3 Yes (3) 2 transects coordinated with

Aquatics Group transects

No hydrology data available
South Slide 0.00-0.32 1 3 Yes (3) 2 transects coordinated with

Aquatics Group transects

No hydrology data available
Hooper 0.00-0.65 2 3 Yes (3) Transects coordinated with Aquatics

Group transects
Mono 0.00-5.79 13 3 Yes (3) Same cross-section as Mono

Meadows, Meadow 12
Big Creek above
Kerckhoff Dome

7.0-9.9 3 3 Yes (3) Same cross-section as Big Creek
floodplain
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Table CAWG 11-44.  Transects where HEC-RAS and Groundtruthing Studies were Completed (continued).

Stream

Station
Location

(River Miles)

Cross-sections Proposed
for Geomorphology

Study

Transects Proposed for Riparian
Study

Completed
Quantitative Studies

(No. of Plot
Transects)

Comments1

Group 1 Riparian Areas (continued)
Adit 8 Creek 0.00-0.97 0 3 Yes (3) Transects coordinated with Aquatics

Group transects

No hydrology data available
1Distances and elevations are approximated from topographic maps.
2At least one transect proposed for the Riparian studies is the same as those surveyed for the floodplain Geomorphology studies.
Meadows that are separated completely by upland areas and are located at considerable distances from, or elevations above the channel, were determined not connected by surface
water flows.  The hydrology of these meadows is largely controlled by runoff from the surrounding mountain slopes.
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Table CAWG 11-45.  Field Altimeter and Distance Measurements between the Channel and Meadow Elevations.

Meadow Location

Distance from
channel (m)

and Elevation
Slope at near

point1

Distance from
channel (m)

and Elevation Slope

Distance from
channel (m)

and Elevation
Slope at

meadow edge Comments

Meadow 1, Stevenson
Creek

152.4
9.45

0.062 213.36
14.02

0.066

152.4
8.53

0.056 213.36
15.85

0.074

Meadow 33,
SFSJ River

15
3.96

0.26 45.72
1.52

0.033 146.30
0.30

0.002 In between the meadow and the river there
are large boulders and bedrock with upland
vegetation dominated by manzanita, juniper,
and Jeffrey pine and in some areas it is
dominated by aspen and lodgepole pine.
Meadow is heavily grazed.

15
1.22

0.081 67.06
1.52

0.023 146.30
0.61

0.0042

50
3.05

0.061 91.44
2.13

0.023 106.68
1.22

0.011

Meadow 8,
Mono Creek

83
3.35

0.040 188
6.40

0.034 Upland forest dominated by P. jeffereyi and P.
contorta occurs in between the meadow and
channel.  Meadow is moderately grazed.

83
4.27

0.051 188
6.40

0.034 Water edge measurements made at top of
banks, approximately 0.4 m above the water
level.

Meadow 7,
Mono Creek

50
2.74

0.055 100
2.74

0.027 Water edge measurements made at top of
banks, approximately 0.4 m above the water
level.

50
2.44

0.049 100
1.83

0.0018

1Two to three measurements were made along at least two transect lines within each Meadow.
Measurements were made at the water edge, at the point in the meadow nearest to the channel, and at the farthest extent of the meadow.  At least two transect lines were measured
within each Meadow.
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Table CAWG 11-46.  Inundation Attributes of Bars and Floodplains along Bypass
Reaches under Existing and Unimpaired Conditions1,2.

Existing Hydrology Unimpaired Hydrology
Mono Creek (1983-2002)

Overbanking
Flows @ 800

cfs

Overbanking
Flows @ 1000

cfs

Overbanking
Flows @ 1200

cfs
Bar Inundation @

250 cfs

Overbanking
Flows @ 800

cfs

Overbanking
Flows @ 1000

cfs

Overbanking
Flows @ 1200

cfs
Bar Inundation @

250 cfs

All Water Years1

Max Duration (days) 9.0 3 0 25.0 56.0 50.0 28.0 120.0
Min Duration (days) 2.0 3 0 1.0 1.0 1.0 1.0 1.0

Avg Duration (days) 5.5 3 0 5.3 12.7 9.6 5.4 17.5

Occurrence 2 1 0 14 15.0 20.0 17.0 83.0

Frequency (years) ------------------10 to 25----------------- 1 to 5 1.3 ------------1.5 to 2---------- < 1

Wet Water Years – 7 years2

Max Duration (days) 9.0 3 0 25.0 56.0 50.0 28.0 120.0
Min Duration (days) 2.0 3 0 1.0 1.0 2.0 1.0 1.0
Avg Duration (days) 5.5 3 0 5.3 18.8 10.5 5.4 20.8
Occurrence 2 1 0 14 9.0 17.0 17.0 37.0
Frequency (years) 3.5 7.0 0.6 <1 1.5 to 2 0.5 0.2

Above Normal Water Year –
3 years

Max Duration (days) 0 0 0 1.0 14.0 9.0 0.0 80.0
Min Duration (days) 0 0 0 1.0 1.0 2.0 0.0 1.0
Avg Duration (days) 0 0 0 1.0 5.3 5.5 0.0 17.5
Occurrence 0 0 0 1.0 8.0 2.0 0.0 13.0
Frequency (years) 8.0 0.4 1.5 0.2

Dry Water Years – 3 years

Max Duration (days) NO FLOWS WITH IMPAIRED HYDROLOGY 0.0 0.0 0.0 0

Min Duration (days) 0.0 0.0 0.0 0

Avg Duration (days) 0.0 0.0 0.0 0

Occurrence 0.0 0.0 0.0 0

Frequency (years)

Critically Dry Water Years –
7 years

Max Duration (days) NO FLOWS WITH IMPAIRED HYDROLOGY 5.0 1.0 23.0 49.0
Min Duration (days) 1.0 1.0 1.0 1.0
Avg Duration (days) 3.0 1.0 7.6 13.1
Occurrence 2.0 1.0 5.0 19.0
Frequency (years) 3.5 7.0 1.4 0.4
1 Discharges from the gaging station closest to the reach were used for the calculations.  Adjustments were not made for
downstream flow attenuation.
2 Inundation frequencies are quite broad for some of the bypass reaches.  In general, this is a consequence of the relatively small
period of record used for the analyses.
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Table CAWG 11-46.  Inundation Attributes of Bars and Floodplains along Bypass
Reaches under Existing and Unimpaired Conditions
(continued).

Existing Hydrology Unimpaired Hydrology
Stevenson Creek (1986-2002) (1983-2002)

Overbanking
Flows @ 500

cfs

Overbanking
Flows @ 600

cfs

Overbanking
Flows @ 750

cfs

Overbanki
ng Flows

@ 1000 cfs

Overbanking
Flows @
2000 cfs

Overbanking
Flows @ 500

cfs

Overbanking
Flows  @
600 cfs

Overbanking
Flows @ 750

cfs

Overbanking
Flows @ 1000

cfs

Overbanking
Flows @
2000 cfs

All Water Year Types

Max Duration (days) 26.0 15.0 0 0 0 42.0 38.0 20.0 5.0 1.0

Min Duration (days) 1.0 4.0 0 0 0 1.0 1.0 1.0 1.0 1.0

Avg Duration (days) 10.5 8.8 0 0 0 8.0 9.3 5.9 2.4 1.0
Occurrence 6.0 4.0 0 0 0 18.0 11.0 9.0 5.0 2.0
Frequency (years) -------2 to 10 ------- ----------10 to 25 ----------- 2.3 to 5 5 to 10 10 to 25 25 to 50 >50

Wet Years Water Years
– 6 years

7 years

Max Duration (days) 26.0 15.0 0 0 0 42.0 38.0 20.0 5.0 1.0
Min Duration (days) 1.0 4.0 0 0 0 1.0 1.0 1.0 1.0 1.0
Avg Duration (days) 10.5 8.8 0 0 0 8.0 9.3 5.9 2.4 1.0
Occurrence 6.0 4.0 0 0 0 18.0 11.0 9.0 5.0 2.0
Frequency (years) 1.0 1.5 0.4 0.63 0.9 1.6 3.5

Above Normal Water
Years – 3 years

NO OVERBANKING FLOWS WITH IMPAIRED HYDROLOGY

Max Duration (days) 0 0 0 0 0 1.0 0 0 0 0
Min Duration (days) 0 0 0 0 0 1.0 0 0 0 0
Avg Duration (days) 0 0 0 0 0 1.0 0 0 0 0
Occurrence 0 0 0 0 0 1.0 0 0 0 0
Frequency (years) 0 0 0 0 0 3.0 0 0 0 0
No Overbanking Flows With Impaired Or Unimpaired Hydrology
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Table CAWG 11-46.  Inundation Attributes of Bars and Floodplains along Bypass
Reaches under Existing and Unimpaired Conditions
(continued).

Existing Hydrology Unimpaired Hydrology
Hooper Creek  (1983-2003) Overbanking Flows @ 54 cfs Overbanking Flows @ 54 cfs

All Water Year Types

Max Duration (days) 24.0 32.0
Min Duration (days) 1.0 1.0
Avg Duration (days) 8.1 8.0
Occurrence 11.0 21.0
Frequency (years) 1 to 5 1 to 1.5

Wet Water Years – 7 years
Max Duration (days) 24.0 32.0
Min Duration (days) 1.0 1.0
Avg Duration (days) 8.8 10.9
Occurrence 10.0 12.0
Frequency (years) 0.7 0.6

Above Normal Water Years – 3 years

Max Duration (days) 1.0 10.0
Min Duration (days) 1.0 1.0
Avg Duration (days) 1.0 5.0
Occurrence 1.0 3.0
Frequency (years) 3.0 1.0

Dry Water Years – 3 years
Max Duration (days) 0 2.0
Min Duration (days) 0 1.0
Avg Duration (days) 0 1.3
Occurrence 0 3.0
Frequency (years) 0 2.3

Critically Dry Water Years – 7 years
Max Duration (days) 0 14.0
Min Duration (days) 0 2.0
Avg Duration (days) 0 6.0
Occurrence 0 3.0
Frequency (years) 0 2.3
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Table CAWG 11-46.  Inundation Attributes of Bars and Floodplains along Bypass Reaches under Existing and Unimpaired Conditions (continued).

Existing Hydrology Unimpaired Hydrology

Meadow Bar
Inundation @

752 cfs  (at
Jackass
Meadow)

 Overbanking
Flow @ 1000

cfs  (at Jackass
Meadow)

 Overbanking
Flow @ 1300

cfs  (at
Jackass
Meadow)

 Overbanking
Flow @ 2000

cfs  (at
Jackass
Meadow)

 Overbanking
Flow @ 2500

cfs  (at Jackass
Meadow)

 Overbanking
Flow @ 3000

cfs  (at
Jackass
Meadow)

 Overbanking Flow @
3200 cfs (at Mono

Crossing)

 Overbanking Flow @
5000 cfs (at Mono Hot

Springs)

Overbanking Flow @
6500 cfs ( at Poison

Meadow)

Meadow  Bar
Inundation @ 752
cfs  (at Jackass

Meadow)

 Overbanking Flow
@ 1000 cfs  (at

Jackass Meadow)

 Overbanking Flow
@ 1300 cfs  (at

Jackass Meadow)

 Overbanking
Flow @ 2000 cfs

(at Jackass
Meadow)

 Overbanking
Flow @ 2500 cfs

(at Jackass
Meadow)

 Overbanking
Flow @ 3000 cfs

(at Jackass
Meadow)

Overbanking Flow
@ 3200 cfs (at

Mono Crossing)

Overbanking
Flow @ 5000
cfs (at Mono
Hot Springs)

Overbanking Flow
@ 6500 cfs (at

Poison Meadow)

SFSJ River below Hooper (1983-2002)

Max Duration (days) 48.0 43.0 42.0 30.0 23.0 8.0 7.0 1 0 96.0 93.0 83.0 37.0 26.0 7.0 6.0 1.0 1.0
Min Duration (days) 1.0 1.0 1.0 1.0 1.0 1.0 2.0 1 0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Avg Duration (days) 11.5 9.1 9.2 8.1 9.8 3.5 4.0 1 0 20.6 15.7 12.7 7.5 4.7 3.4 2.6 1.0 1.0
Occurrence 13.0 11.0 9.0 7.0 4.0 3.0 3.0 1 0 73.0 52.0 42.0 28.0 18.0 10.0 4 2.0 1.0
Frequency (years) ------1 to 10 ------- -----------------------2 to 25 ---------------------------- 25 to 50 25 to 50 50 to 100 < 1 ------------< 1 to 1.25-------- ---------------------1.5 to 5------------------------ 2 to 5 5 to 10  25 to 50

Wet Water Years – 7
years

Max Duration (days) 48.0 43.0 42.0 30.0 23.0 8.0 7.0 1 0 96.0 93.0 83.0 37.0 26.0 7.0 6.0 1.0 0

Min Duration (days) 1.0 1.0 1.0 1.0 1.0 2.0 2.0 1 0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 1.0 0
Avg Duration (days) 11.5 9.1 9.2 8.1 9.8 4.3 4.0 1 0 37.7 27.8 18.0 9.6 5.1 3.7 2.7 1.0 0
Occurrence 13.0 11.0 9.0 7.0 4.0 3.0 3.0 1 0 16.0 18.0 28 18 16 9 2 2.0 0
Frequency (years) 0.5 0.6 0.8 1 1.8 2.3 2.3 7 0.4 0.4 0.4 0.4 0.4 0.8 3.5 3.5

Above Normal Water
Years – 3 years

Max Duration (days) 0 0 0 0 0 0 0 0 0 64.0 37.0 20.0 14.0 2.0 0 0 0 0
Min Duration (days) 0 0 0 0 0 0 0 0 0 1.0 3.0 6.0 2.0 2.0 0 0 0 0
Avg Duration (days) 0 0 0 0 0 0 0 0 0 22.6 15.3 12.9 6.0 2.0 0 0 0 0
Occurrence 0 0 0 0 0 0 0 0 0 8.0 9.0 7.0 5.0 1.0 0 0 0 0
Frequency (years) 0.4 0.3 0.4 0.6 3.0

Dry Water Years – 3
years

Max Duration (days) 0 0 0 0 0 0 0 0 0 37.0 27.0 20.0 0 0 0 0 0 0
Min Duration (days) 0 0 0 0 0 0 0 0 0 1.0 1.0 3.0 0 0 0 0 0 0
Avg Duration (days) 0 0 0 0 0 0 0 0 0 13.9 9.9 11.3 0 0 0 0 0 0
Occurrence 0 0 0 0 0 0 0 0 0 8.0 7.0 3.0 0 0 0 0 0 0
Frequency (years) 0.4 0.4 1.0

Critically Dry Water Year
– 7 years

Max Duration (days) 0 0 0 0 0 0 0 0 0 33.0 26.0 16.0 4.0 1.0 1.0 1.0 1.0 0
Min Duration (days) 0 0 0 0 0 0 0 0 0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0
Avg Duration (days) 0 0 0 0 0 0 0 0 0 9.8 6.0 2.7 1.6 1.0 1.0 1.0 1.0 0
Occurrence 0 0 0 0 0 0 0 0 0 22.0 18.0 12.0 4.0 1.0 1.0 1.0 1.0 0

Frequency (years) 0.3 0.4 0.6 1.4 7.0 7.0 7.0 7.0

Mono Hot Springs Bar Inundation3

All Water Years4

Max Duration (days) 69.0 41.0 107.0 56.0
Min Duration (days) 3.0 1.0 1.0 1.0
Avg Duration (days) 27.4 9.3 27.8 13.4
Occurrence 8 8 55 33.0
Frequency (years) 2.5 2.5 < 1 < 1
1 The frequency of overbanking events between 1983 and 2002 for unimpaired flows was determined from flood frequency tables calculated from mean daily flows, Table CAWG-11-45 (Refer to CAWG-2, Geomorphology for the approach and data).  The frequency of overbanking flows under
existing conditions between 1983 and 2002 was determined from the Master Table for Flood Frequency for Impaired Hydrology (Refer to CAWG-2, Geomorphology for data and approach).  ‘Occurrences’ are the number of times that flows exceeded the overbanking flow magnitude.  The actual
counted number of occurrences within the period of record may result in flooding frequencies that are different from that determined from the tables.  These variations result from the determination of an ‘occurrence’.  If flows fell below the overbanking flow or inundation of the bars for more than a
few days, an ‘occurrence’ was counted; even if the flows increased again during the same flooding event.
2 The frequencies of overbanking events between 1983 and 2002 for impaired and unimpaired flows for the different water year types were determined from the mean daily flows (Refer to CAWG-6, Hydrology for the approach in modeling the mean daily flows).
3Estimates at Mono Hot Springs are conservative, as regulated discharges are not available for this location.  Discharges were used from the SFSJ River gauging station below Hooper Creek and are not adjusted for flow attenuation or tributary inputs.
4 Only calculated for wet water year types, which is when the bars inundate under existing operations.
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Cross- Reach Model Model Calibration 
Stream Reach RM Section ID Type Used Rating(1) LB RB Comments

33.0-
33.1 XS-1 Comparison HEC-RAS NA 1500.0 1200.0  Stage-discharge data not available for calibration.

33.0-
33.1 XS-2 Comparison HEC-RAS NA 5850.0 1700.0

The highest surveyed elevation on the right bank is lower than the elevation of the top of the left bank.  As a result, the model under-predicts  
the overbank flow for the left bank because the model assumes a vertical levee on the right bank at elevations higher than the highest 
surveyed elevation. Stage-discharge data not available for calibration. 

33.0-
33.1 XS-3 Comparison HEC-RAS NA 1650.0 2000.0  Stage-discharge data not available for calibration.

Meadow 36
26.7-
26.9 NA Study HEC-RAS Fair 1100 1300

Meadow 36 is located along left bank.  The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the 
overbank flow for the right bank is under-predicted due to model assumption of a vertical levee on the left bank at elevations higher than the 
highest surveyed elevation.  Model calibration is rated as fair since the difference between the modeled water surface elevation and observed 
water surface elevation at the calibration flow is between 0.25 and 0.50 feet.

Meadow 26/28
26.7-
26.9 XS 6 Study HEC-RAS NA 2000 3000

Meadow 26 is  located along left bank and is Meadow 28 located along right bank.  The highest surveyed elevation on the left bank is lower 
than top of the right bank.  Accordingly, the overbank flow for the right bank is under-predicted due to model assumption of a vertical levee on 
the left bank at elevations higher than the highest surveyed elevation.  Stage-discharge data not available for calibration at this cross-section.  
Observed water surface elevations at XS-5 and XS-1 within this reach used to calibrate model.  Model calibration for these cross-sections is 
rated as good as the modeled water surface elevations and observed water surface elevations at these cross-sections were the same.

26.7-
26.9 XS 5 Study HEC-RAS Good 2000 1900

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation. Model 
calibration is rated as good since the difference between the modeled water surface elevation and observed water surface elevation at the 
calibration flow is less than 0.25 feet.

26.7-
26.9 XS 4 Study HEC-RAS NA 1700 2800

The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the overbank flow for the right bank is under-
predicted due to model assumption of a vertical levee on the left bank at elevations higher than the highest surveyed elevation.  Stage-
discharge data not available for calibration at this cross-section.  Observed water surface elevations at XS-5 and XS-1 within this reach used 
to calibrate model.  Model calibration for these cross-sections is rated as good as the modeled water surface elevations and observed water 
surface elevations at these cross-sections were the same.

Meadow 34/30
26.7-
26.9 XS 3 Study HEC-RAS NA 2900 2500

Meadow 34 located along left bank and Meadow 30 located along right bank.  The highest surveyed elevation on the left bank is lower than 
top of the right bank. The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for 
the left bank is under-predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed 
elevation.  Stage-discharge data not available for calibration at this cross-section.  Observed water surface elevations at XS-5 and XS-1 within 
this reach used to calibrate model. Model calibration for these cross-sections is rated as good as the modeled water surface elevations and 
observed water surface elevations at these cross-sections were the same.

26.7-
26.9 XS 2 Study HEC-RAS NA 1800 2400

The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the overbank flow for the right bank is under-
predicted due to model assumption of a vertical levee on the left bank at elevations higher than the highest surveyed elevation. Stage-
discharge data not available for calibration at this cross-section.  Observed water surface elevations at XS-5 and XS-1 within this reach used 
to calibrate model. Model calibration for these cross-sections is rated as good as the modeled water surface elevations and observed water 
surface elevations at these cross-sections were the same.

26.7-
26.9 XS 1 Study HEC-RAS Good 2200 1900

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Model 
calibration is rated as good since the difference between the modeled water surface elevation and observed water surface elevation at the 
calibration flow is less than 0.25 feet.

Meadow 32
26.7-
26.9 NA Study HEC-RAS Good 1100 1500

Meadow 32 is located along right bank.  The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the 
overbank flow for the right bank is under-predicted due to model assumption of a vertical levee on the left bank at elevations higher than the 
highest surveyed elevation.  Model calibration is rated as good since the difference between the modeled water surface elevation and 
observed water surface elevation at the calibration flow is less than 0.25 feet.

South Fork San Joaquin

Table CAWG 11-47.  Summary of Overbanking Flow Estimates.

Blayney Meadows

Jackass Meadow

Estimated Overbanking 
Discharge from Model 

Output (cfs)
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Table CAWG 11-47.  Summary of Overbanking Flow Estimates (continued).

Cross- Reach Model Model Calibration 
Stream Reach RM Section ID Type Used Rating(1) LB RB Comments

23.6-
23.8 XS 5 Study HEC-RAS NA 4000 3500

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Stage-
discharge data not available for calibration at this cross-section.  Observed water surface elevations at XS-2 and XS-4 used to calibrate 
model.

23.6-
23.8 XS 4 Study HEC-RAS Good 7500 7500

Model calibration is rated as good since the difference between the modeled water surface elevation and observed water surface elevation at 
the calibration flow is less than 0.25 feet.

23.6-
23.8 XS 3 Study HEC-RAS NA >7500 >7500

Stage-discharge data not available for calibration at this cross-section.  Observed water surface elevations at XS-2 and XS-4 used to calibrate 
model.

23.6-
23.8 XS 2 Study HEC-RAS Good 7000 3800

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Model 
calibration is rated as good since the difference between the modeled water surface elevation and observed water surface elevation at the 
calibration flow is less than 0.25 feet.

23.6-
23.8 XS 1 Study HEC-RAS NA 7000 7000

Stage-discharge data not available for calibration at this cross-section.  Observed water surface elevations at XS-2 and XS-4 used to calibrate 
model.

Meadow 19 23.5 NA Study HEC-RAS NA NA 6500

Meadow 19 is located along right bank. The streambank adjacent to the meadow is gently sloping, so there is no well-defined top of bank.  
Rather, successive increases in discharge will expand the top width of the flow, and encroach further into the meadow. The extent of 
inundation into the meadow from the top of bank is approximately 30 feet at a flow of 8000 cfs and approximately 110 feet at 10000 cfs Stage-
discharge data not available for calibration.

Meadow 18 21.7 NA Study HEC-RAS NA 20500 9000

Meadow 18 is located along left bank.  The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the 
overbank flow for the left bank is under-predicted due to model assumption of a vertical levee on the right bank at elevations higher than the 
highest surveyed elevation.  Stage-discharge data not available for calibration.

19.9-
21.0 XS-4 Study HEC-RAS Good 8000 8000

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Model 
calibration is rated as good since the difference between the modeled water surface elevation and observed water surface elevation at the 
calibration flow is less than 0.25 feet.

19.9-
21.0 XS-3 Study HEC-RAS Fair >10000 4000

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation. Model 
calibration is rated as fair since the difference between the modeled water surface elevation and observed water surface elevation at the 
calibration flow is between 0.25 and 0.50 feet.

Meadow 16
19.9-
21.0 XS-2 Study HEC-RAS Good >10000 7000

Meadow 16 is located along left bank.  The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the 
overbank flow for the left bank is under-predicted due to model assumption of a vertical levee on the right bank at elevations higher than the 
highest surveyed elevation. Model calibration is rated as good since the difference between the modeled water surface elevation and 
observed water surface elevation at the calibration flow is less than 0.25 feet.

19.9-
21.0 XS-1 Study HEC-RAS Good >10000 5000

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation. Model 
calibration is rated as good since the difference between the modeled water surface elevation and observed water surface elevation at the 
calibration flow is less than 0.25 feet.

17.8-
18.0 XS-4 Study HEC-RAS Poor >10000 >10000

The stream channel within this reach is relatively confined by steeply sloping banks, so the estimated overbanking flows represent the flows 
required to overtop the highest surveyed elevation for both the left and right banks at each cross-section.  Model calibration is rated as poor 
since the difference between the modeled water surface elevation and observed water surface elevation at the calibration flow is greater than 
0.50 feet.  

17.8-
18.0 XS-3 Study HEC-RAS NA >10000 >10000

The stream channel within this reach is relatively confined by steeply sloping banks, so the estimated overbanking flows represent the flows 
required to overtop the highest surveyed elevation for both the left and right banks at each cross-section.  Stage-discharge data not available 
for calibration at this cross-section.  Observed water surface elevations at XS-1 and XS-4 used to calibrate model.

Estimated Overbanking 
Discharge from Model 

Output (cfs)

Poison Meadow

Mono Hot Springs

Mono Crossing
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Table CAWG 11-47.  Summary of Overbanking Flow Estimates (continued).

Cross- Reach Model Model Calibration 
Stream Reach RM Section ID Type Used Rating(1) LB RB Comments

17.8-
18.0 XS-2 Study HEC-RAS NA >10000 >10000

The stream channel within this reach is relatively confined by steeply sloping banks, so the estimated overbanking flows represent the flows 
required to overtop the highest surveyed elevation for both the left and right banks at each cross-section.  Stage-discharge data not available 
for calibration at this cross-section.  Observed water surface elevations at XS-2 and XS-4 used to calibrate model.

17.8-
18.0 XS-1 Study HEC-RAS Good 9000 9000

The stream channel within this reach is relatively confined by steeply sloping banks, so the estimated overbanking flows represent the flows 
required to overtop the highest surveyed elevation for both the left and right banks at each cross-section.  Model calibration is rated as good 
since the difference between the modeled water surface elevation and observed water surface elevation at the calibration flow is less than 
0.25 feet.

Lower Tombstone near 
Jackass Campground 

(Meadow 31) 0.31 XS-1 Study HEC-RAS Fair 9 8.5
Model calibration is rated as fair.  The slope is within a reasonable expected range, but the Manning's n-value required for calibration is 
slightly higher than what would be expected based on field observations.

Lower Tombstone near 
Jackass Campground 

(Meadow 31) 0.31 XS-2 Study HEC-RAS Good 14.5 39

The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the overbank flow for the right bank is under-
predicted due to model assumption of a vertical levee on the left bank at elevations higher than the highest surveyed elevation. Calibration 
rated as good since model slope and Manning's n-value are within reasonable expected range. 

Hellhole Meadow 
(Meadow 20)

East Fork 0.19 XS-2 Study WinXSPro Poor 32 32
Model calibration is rated as poor since calibration required a Manning's n-value of 0.12 which is higher than would be expected based on 
field observations.

Hellhole Meadow 
(Meadow 20)

West Fork 0.19 XS-1 Study WinXSPro Good 68 68 Calibration rated as good since model slope and Manning's n-value are within reasonable expected range. 

Mono Meadow 3.9-4.2 NA Study HEC-RAS NA 36000 14000

Meadow is located along left bank.  The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the 
overbank flow for the left bank is under-predicted due to model assumption of a vertical levee on the right bank at elevations higher than the 
highest surveyed elevation.  Stage-discharge data not available for calibration.

Mono Meadow 7 NA Study HEC-RAS NA 500 1250

Meadow is located along right bank.  The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the 
overbank flow for the right bank is under-predicted due to model assumption of a vertical levee on the left bank at elevations higher than the 
highest surveyed elevation. Stage-discharge data not available for calibration.

Lower Adjustable 
Reach 2.5-2.6 XS-4 Study HEC-RAS NA >2000 2000

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Stage-
discharge data not available for calibration.

2.5-2.6 XS-3 Study HEC-RAS NA 2200 1000

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Stage-
discharge data not available for calibration.

2.5-2.6 XS-2 Study HEC-RAS NA 2000 1900 Stage-discharge data not available for calibration.

2.5-2.6 XS-1 Study HEC-RAS NA 2000 1000

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Stage-
discharge data not available for calibration.

Upper Adjustable 
Reach 3.5-3.7 XS-5 Study HEC-RAS NA 1250 2100

The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the overbank flow for the right bank is under-
predicted due to model assumption of a vertical levee on the left bank at elevations higher than the highest surveyed elevation. Stage-
discharge data not available for calibration at this cross-section.  Stage-discharge data not available for calibration.

Estimated Overbanking 
Discharge from Model 

Output (cfs)

Mono Creek

Mono Crossing (continued)

Crater Creek

Tombstone Creek
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Table CAWG 11-47.  Summary of Overbanking Flow Estimates (continued).

Cross- Reach Model Model Calibration 
Stream Reach RM Section ID Type Used Rating(1) LB RB Comments

3.5-3.7 XS-4 Study HEC-RAS NA >2000 2000

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Stage-
discharge data not available for calibration.

3.5-3.7 XS-3 Study HEC-RAS NA 2200 1250

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Stage-
discharge data not available for calibration.

3.5-3.7 XS-2 Study HEC-RAS NA 1900 800

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation.  Stage-
discharge data not available for calibration.

3.5-3.7 XS-1 Study HEC-RAS NA 2000 2000 Stage-discharge data not available for calibration.

Downstream of 
Huntington Lake 8.4-8.5 XS-3 Study HEC-RAS NA * *

Topographic location of an "overbank" area is not apparent.  The wetted channel widths at 50 and 500 cfs are 30 and 76 feet, respectively.  
Stage-discharge data not available for calibration.

8.4-8.5 XS-2 Study HEC-RAS NA * *
Topographic location of an "overbank" area is not apparent.  The wetted channel widths at 50 and 500 cfs are 38 and 67 feet, respectively.  
Stage-discharge data not available for calibration.

8.4-8.5 XS-1 Study HEC-RAS NA * *
Topographic location of an "overbank" area is not apparent.  The wetted channel widths at 50 and 500 cfs are 33 and 63 feet, respectively. 
Stage-discharge data not available for calibration.

Upper adjustable reach 
downstream of 

Eastwood Powerhouse 1.8 XS-3D Study HEC-RAS Good 300 --
1.8 XS-3 Study HEC-RAS Good -- --
1.8 XS-4 Study HEC-RAS Good 500 --

Below Shaver Lake
4.03-
4.12 XS-4 Study HEC-RAS NA 700 >1000

The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the overbank flow for the right bank is under-
predicted due to model assumption of a vertical levee on the left bank at elevations higher than the highest surveyed elevation. Stage-
discharge data not available for calibration.

4.03-
4.12 XS-3 Study HEC-RAS NA 750 600

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation. Stage-
discharge data not available for calibration.

4.03-
4.12 XS-2 Study HEC-RAS NA 800 >1000

The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the overbank flow for the right bank is under-
predicted due to model assumption of a vertical levee on the left bank at elevations higher than the highest surveyed elevation. Stage-
discharge data not available for calibration.

4.03-
4.12 XS-1 Study HEC-RAS NA 600 >1000 Stage-discharge data not available for calibration.

Railroad Grade 2.7-3.2 XS-5 Study HEC-RAS NA 2000 1800

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation. Stage-
discharge data not available for calibration.

2.7-3.2 XS-4 Study HEC-RAS NA 2500 1200

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation. Stage-
discharge data not available for calibration.

2.7-3.2 XS-3 Study HEC-RAS NA 2000 500

The highest surveyed elevation on the right bank is lower than top of the left bank.  Accordingly, the overbank flow for the left bank is under-
predicted due to model assumption of a vertical levee on the right bank at elevations higher than the highest surveyed elevation. Stage-
discharge data not available for calibration.

2.7-3.2 XS-2 Study HEC-RAS NA 500 600

The highest surveyed elevation on the left bank is lower than top of the right bank.  Accordingly, the overbank flow for the right bank is under-
predicted due to model assumption of a vertical levee on the left bank at elevations higher than the highest surveyed elevation. Stage-
discharge data not available for calibration.

NOTES:
1) The model calibration rating criteria is discussed in CAWG-2, Geomophology Section 5.2.1.

North Fork Stevenson Creek

Stevenson Creek

Big Creek

Estimated Overbanking 
Discharge from Model 

Output (cfs)

Mono Creek (continued)

p g
500 cfs.  There is no clear overbanking location at XS-3, however side channels first become active at about 250 cfs at this cross-section.   
300 cfs is a 25-year unimpaired flood event (see Table 5.2.1-3 in the Flood-Frequency section) , clearly indicating that the floodplain area 
would not have been inundated on a regular basis under historic conditions, and is therefore a terrace, and not a floodplain.  It is very likely 
that the floodplain did not even exist prior to project operations, and was created by high flow augmentation at Tunnel 7.  Under existing 
regulated flow conditions, there have been 3 years during the past decade when flows exceeded 1,000 cfs (see Table 5.2.1-9) which is 
greater than a 100-year unregulated flood (see Table 5.2.1-3).
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Stream / location DA (mi2) Q2.33 1.005 1.01 1.05 1.11 1.25 1.5 2 2.33 5 10 25 50 100
Hooper 7.2 73 29 31 38 43 50 58 68 73 97 119 149 173 200
So. Fk. SJR at Jackass Meadow 171 2315 683 755 993 1,160 1,413 1,714 2,118 2,315 3,254 4,093 5,248 6,174 7,216
So. Fk. SJR at Poison Meadow 188 2544 751 829 1,091 1,274 1,552 1,884 2,327 2,544 3,575 4,497 5,766 6,784 7,928
So. Fk. SJR at Blayney Meadow 156 2113 624 689 906 1,059 1,290 1,565 1,934 2,113 2,970 3,737 4,791 5,636 6,587
So. Fk. SJR at Mono Hot Spring 246 3322 980 1,083 1,425 1,664 2,027 2,460 3,040 3,322 4,669 5,874 7,531 8,860 10,355
So. Fk. SJR at Mono Crossing 261 3524 1,040 1,149 1,511 1,765 2,150 2,609 3,224 3,524 4,952 6,230 7,987 9,397 10,982
Tombstone Creek 2.1 29 8.6 9.6 12.6 14.7 17.9 22 27 29 41 52 66 78 91
North Slide Creek 0.3 4 1.3 1.4 1.8 2.1 2.6 3.1 3.9 4.2 6.0 7.5 9.6 11.3 13.2
South Slide Creek 0.4 6 1.7 1.8 2.4 2.8 3.4 4.2 5.2 5.6 7.9 10.0 12.8 15.1 17.6
Crater Ck at diversion 3.4 47 14 15 20 24 29 35 43 47 66 84 107 126 147
Crater Ck at mouth 4.1 57 17 19 24 29 35 42 52 57 80 101 129 152 177
Stevenson Ck at Shaver Lk 29.4 403 119 131 173 202 246 298 369 403 566 712 913 1,074 1,256
No. Fk. Stevenson Ck at Perimeter Rd 4.4 61 18 20 26 31 37 45 56 61 86 108 138 163 190
Camp 62 upstr Florence Lk Rd 2.1 29 8.6 9.6 13 15 18 22 27 29 41 52 66 78 91
Camp 62 downstr Chinquapin confl 4.9 68 20 22 29 34 41 50 62 68 96 120 154 181 212
Chinquapin at confl w/Camp 62 2.3 32 9.5 10.5 13.8 16 20 24 29 32 45 57 73 86 100
Bolsillo Creek, below diversion dam 1.4 20 5.8 6.4 8.4 9.8 12.0 14.5 17.9 19.6 28 35 44 52 61
Mono Creek blw Lk Thomas Edison 92.5 912 269 306 427 504 610 722 853 912 1146 1319 1515 1647 1769
Mono Ck - adjustable reaches 97 1318 389 430 565 660 804 976 1,206 1,318 1,853 2,331 2,988 3,516 4,109
SJR at Miller's Crossing 249 3579 947 1063 1464 1741 2156 2640 3273 3579 5030 6328 8113 9545 11060
SJR at Shakeflat 1003 13417 3,960 4,375 5,754 6,722 8,187 9,936 12,276 13,417 18,857 23,723 30,414 35,783 41,819
SJR at Mammoth Powerhouse 1063 14214 4,195 4,635 6,096 7,121 8,674 10,526 13,005 14,214 19,977 25,132 32,221 37,908 44,303
SJR below Dam 6 1,197 15993 4,720 5,215 6,859 8,012 9,759 11,843 14,633 15,993 22,477 28,277 36,253 42,652 49,847
Big Ck below Huntington Lk 81 1102 325 359 473 552 673 816 1,008 1,102 1,549 1,949 2,499 2,940 3,435

Note:
bold indicates reference streams; flows calculated from available gaging records.  All other flows calcualted from drainage area relationship and regional flood frequency curve

Table CAWG 11-48.  Flood Frequency for Unimpaired Flows Calculated from Mean Daily Flows.

 ---------------------------------------------------------------------     Recurrence Interval (years) Flow (cfs)      ----------------------------------------------------------------------
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Comments

Stream Reach RM
Cross-

Section ID
Reach 
Type LB RB

Based on 
Regulated Mean 
Daily Flow Data

Based on Regulated 
Instantaneous Peak 

Flow Data
Based on Unregulated 
Mean Daily Flow Data

Based on 
Unregulated 

Instantaneous Peak 
Flow Data LB RB LB RB

Blaney Meadows

33.0-33.1 XS-1
Non-

Project 1500.0 1200.0 NA NA 1581-1953 2201-2739 NA NA Yes Yes

33.0-33.1 XS-2
Non-

Project 5850.0 1700.0 NA NA 1581-1953 2201-2739 NA NA No Yes

33.0-33.1 XS-3
Non-

Project 1650.0 2000.0 NA NA 1581-1953 2201-2739 NA NA Yes Yes

Meadow 36 26.7-26.9 NA Project 1100 1300 50-103 101-280 1732-2140 2410-2998 Yes Yes No No

Meadow 26/28 26.7-26.9 XS 6 Project 2000 3000 50-103 101-280 1732-2140 2410-2998 Yes Yes No No

26.7-26.9 XS 5 Project 2000 1900 50-103 101-280 1732-2140 2410-2998 Yes Yes No No

26.7-26.9 XS 4 Project 1700 2800 50-103 101-280 1732-2140 2410-2998 Yes Yes No No

Meadow 34/30 26.7-26.9 XS 3 Project 2900 2500 50-103 101-280 1732-2140 2410-2998 Yes Yes No No

26.7-26.9 XS 2 Project 1800 2400 50-103 101-280 1732-2140 2410-2998 Yes Yes No No

26.7-26.9 XS 1 Project 2200 1900 50-103 101-280 1732-2140 2410-2998 Yes Yes No No

Meadow 32 26.7-26.9 NA Project 1100 1500 50-103 101-280 1732-2140 2410-2998 Yes Yes No No

23.6-23.8 XS 5 Project 4000 3500 -- -- 1904-2352 2646-3293 No No NA NA

23.6-23.8 XS 4 Project 7500 7500 -- -- 1904-2352 2646-3293 No No NA NA

23.6-23.8 XS 3 Project >7500 >7500 -- -- 1904-2352 2646-3293 No No NA NA

23.6-23.8 XS 2 Project 7000 3800 -- -- 1904-2352 2646-3293 No No NA NA

23.6-23.8 XS 1 Project 7000 7000 -- -- 1904-2352 2646-3293 No No NA NA

Meadow 19 23.5 NA Project NA 6500 -- -- 1904-2352 2646-3293 No No NA NA

Meadow 18 21.7 NA Project 20500 9000 -- -- 2489-3075 3453-4297 No No NA NA

19.9-21.0 XS-4 Project 8000 8000 -- -- 2489-3075 3453-4297 No No NA NA

19.9-21.0 XS-3 Project >10000 4000 -- -- 2489-3075 3453-4297 No Potentially NA NA

Meadow 16 19.9-21.0 XS-2 Project >10000 7000 -- -- 2489-3075 3453-4297 No No NA NA

19.9-21.0 XS-1 Project >10000 5000 -- -- 2489-3075 3453-4297 No No NA NA

Based on the definition of floodplains derived from Dunne and 
Leopold (1978), the areas identified along this reach 
functioned as terraces, not floodplains, prior to project 
operations since these areas were not inundated a minimum 
of once every 1.5 to 2 years.  No regulated flow data is 
available for this reach; however, the regulated (post-project) 
hydrology data for Jackass Meadow which is situated 
approximately 2-miles upstream, indicates that these areas do 
not function as floodplains under existing conditions. 

Based on the definition of floodplains derived from Dunne and 
Leopold (1978), only the area situated along the right bank at 
XS-3 would be classified as a potential floodplain since this 
area would have been inundated a minimum of once every 1.5 
to 2 years.  However, since the hydraulic model results 
indicate that the streambanks adjacent to 3 of the 4 cross-
sections used to characterize this reach would not have been 
inundated a minimum of once every 1.5 to 2 years, the 
overbank areas along this reach are likely terraces, not 
floodplains.  No regulated flow data is available for this reach, 
so the frequency with which the estimated overbanking flows 
occur under existing conditions could not be evaluated.  

Table CAWG 11-49.  Comparison of Overbanking Flow Estimates and 1.5- and 2-year Recurrence Interval Flows. 

Estimated 
Overbanking 

Discharge from 
Model Output (cfs) 1.5- and 2-year Recurrence Interval Flows for Reach

Jackass Meadow

Poison Meadow

The hydraulic model results indicate that the identified areas 
located along this reach functioned as floodplains prior to the 
Project since these areas were likely inundated at a minimum 
of once every 1.5 to 2 years.  The regulated hydrology data 
indicates that these areas do not function as floodplains under 
existing conditions.  

Historic
Floodplain

Existing 
Floodplain

South Fork San Joaquin

The hydraulic model results indicate that the identified areas 
are inundated at a minimum of once every 1.5 to 2 years. This 
reach is situated upstream of the Big Creek ALP project area; 
therefore, the overbanking flow estimates represent 
unregulated conditions.  

Copyright 2004 Southern California Edison Company CAWG 11-49-1
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Comments

Stream Reach RM
Cross-

Section ID
Reach 
Type LB RB

Based on 
Regulated Mean 
Daily Flow Data

Based on Regulated 
Instantaneous Peak 

Flow Data
Based on Unregulated 
Mean Daily Flow Data

Based on 
Unregulated 

Instantaneous Peak 
Flow Data LB RB LB RB

17.8-18.0 XS-4 Project >10000 >10000 -- -- 2640-3262 3662-4557 No No NA NA

17.8-18.0 XS-3 Project >10000 >10000 -- -- 2640-3262 3662-4557 No No NA NA

17.8-18.0 XS-2 Project >10000 >10000 -- -- 2640-3262 3662-4557 No No NA NA

17.8-18.0 XS-1 Project 9000 9000 -- -- 2640-3262 3662-4557 No No NA NA

Tombstone 
Creek

Lower Tombstone near 
Jackass Campground 

(Meadow 31) 0.31 XS-1 Project 9 8.5 -- -- 22-27 59-74 Yes Yes Yes Yes

Lower Tombstone near 
Jackass Campground 

(Meadow 31) 0.31 XS-2 Project 14.5 39 -- -- 22-27 59-74 Yes Yes Yes Yes

Crater Creek
Hellhole Meadow 

(Meadow 20) 0.19 XS-2 Project 100 100 -- -- 42-52 87-108 Yes Yes -- --

The hydraulic model results indicate that the identified areas 
located along this reach function as floodplains since these 
areas were likely inundated at a minimum of once every 1.5 to 
2 years.  No regulated flow data is available for this reach, so 
the frequency with which the estimated overbanking flows 
occur under existing conditions could not be evaluated.  

Mono Meadow 3.9-4.2 NA Project 36000 14000 33-65 -- 985-1216 1380-1717 No No NA NA

Based on the definition of floodplains derived from Dunne and 
Leopold (1978), Mono Meadow functioned as a terrace, not a 
floodplain, prior to the Project since the meadow was not 
inundated a minimum of once every 1.5 to 2 years. 

Mono Meadow 7 NA Project 500 1250 33-65 -- 985-1216 1380-1717 Yes Yes No No

The hydraulic model results indicate that Mono Meadow 7 
functioned as a floodplain prior to the Project since this 
meadow was likely inundated at a minimum of once every 1.5 
to 2 years. However, the overbanking flow for this meadow 
may be underestimated by the model as described in Section 
5.2.2.  In comparison to the regulated (post-project) 
conditions, the meadow does not function as a floodplain 
under existing conditions.  Instantaneous peak flow data for 
regulated conditions was not available for this reach. 

Based on the definition of floodplains derived from Dunne and 
Leopold (1978), the areas identified along this reach 
functioned as terraces, not floodplains, prior to project 
operations since these areas were not inundated a minimum 
of once every 1.5 to 2 years.  No regulated flow data is 
available for this reach, so the frequency with which the 
estimated overbanking flows occur under existing conditions 
could not be evaluated.  

The hydraulic model results indicate that the identified areas 
located along this reach function as floodplains since these 
areas are likely inundated at a minimum of once every 1.5 to 2 
years.  Since the diversion on Tombstone Creek has not been 
in operation over the last 20-25 years, the unregulated flow 
data represents existing conditions.  

Mono Crossing

Estimated 
Overbanking 

Discharge from 
Model Output (cfs) 1.5- and 2-year Recurrence Interval Flows for Reach

Existing 
Floodplain

Table CAWG 11-49.  Comparison of Overbanking Flow Estimates and 1.5- and 2-year Recurrence Interval Flows (continued).

Historic
Floodplain

Mono Creek

Copyright 2004 Southern California Edison Company CAWG 11-49-2
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Comments

Stream Reach RM
Cross-

Section ID
Reach 
Type LB RB

Based on 
Regulated Mean 
Daily Flow Data

Based on Regulated 
Instantaneous Peak 

Flow Data
Based on Unregulated 
Mean Daily Flow Data

Based on 
Unregulated 

Instantaneous Peak 
Flow Data LB RB LB RB

Lower Adjustable Reach 2.5-2.6 XS-4 Project >2000 2000 33-65 -- 985-1216 1380-1717 No No NA NA

2.5-2.6 XS-3 Project 2200 1000 33-65 -- 985-1216 1380-1717 No Potentially NA No

2.5-2.6 XS-2 Project 2000 1900 33-65 -- 985-1216 1380-1717 No No NA NA

2.5-2.6 XS-1 Project 2000 1000 33-65 -- 985-1216 1380-1717 No Potentially NA No

Upper Adjustable Reach 3.5-3.7 XS-5 Project 1250 2100 33-65 -- 985-1216 1380-1717 Potentially No No NA

3.5-3.7 XS-4 Project >2000 2000 33-65 -- 985-1216 1380-1717 No No NA NA

3.5-3.7 XS-3 Project 2200 1250 33-65 -- 985-1216 1380-1717 No Potentially NA No

3.5-3.7 XS-2 Project 1900 800 33-65 -- 985-1216 1380-1717 No Potentially NA No

3.5-3.7 XS-1 Project 2000 2000 33-65 -- 985-1216 1380-1717 No No NA NA

Downstream of 
Huntington Lake 8.4-8.5 XS-3 Project * * 6.1-8.8 10.6-19.7 823-1016 1157-1440 -- -- -- --

8.4-8.5 XS-2 Project * * 6.1-8.8 10.6-19.7 823-1016 1157-1440 -- -- -- --

8.4-8.5 XS-1 Project * * 6.1-8.8 10.6-19.7 823-1016 1157-1440 -- -- -- --

Based on the definition of floodplains derived from Dunne and 
Leopold (1978), only the areas situated along the right banks 
at XS-2 and XS-3 and the left bank at XS-5 would be classified 
as a floodplain since these areas would have been inundated 
a minimum of once every 1.5 to 2 years. Since the model 
results indicate that some overbank areas within this reach 
would have functioned as floodplains and others would not 
have, the overbank areas along this reach remain classified 
as potential floodplains.  The regulated hydrology data 
indicates that these areas do not function as floodplains under 
existing conditions. Instantaneous peak flow data for regulated 
conditions was not available for this reach. 

Table CAWG 11-49.  Comparison of Overbanking Flow Estimates and 1.5- and 2-year Recurrence Interval Flows (continued).

Big Creek
No clear point of “overbanking” could be determined in the 
field as the stream corridor consists of gently sloping valley 
walls. Field observations indicate that the channel has 
adjusted to the regulated conditions and is likely smaller than 
the historic channel.  

Estimated 
Overbanking 

Discharge from 
Model Output (cfs) 1.5- and 2-year Recurrence Interval Flows for Reach

Historic
Floodplain

Existing 
Floodplain

Based on the definition of floodplains derived from Dunne and 
Leopold (1978), only the areas situated along the right banks 
at XS-1 and XS-3 would be classified as a floodplain since 
these areas would have been inundated a minimum of once 
every 1.5 to 2 years.  Since the model results indicate that 
some overbank areas within this reach would have functioned 
as floodplains and others would not have, the overbank areas 
along this reach remain classified as potential floodplains.  
The regulated hydrology data indicates that these areas do 
not function as floodplains under existing conditions. 
Instantaneous peak flow data for regulated conditions was not 
available for this reach. 

Copyright 2004 Southern California Edison Company CAWG 11-49-3



Combined Aquatics Working Group CAWG 11 Riprian

Comments

Stream Reach RM
Cross-

Section ID
Reach 
Type LB RB

Based on 
Regulated Mean 
Daily Flow Data

Based on Regulated 
Instantaneous Peak 

Flow Data
Based on Unregulated 
Mean Daily Flow Data

Based on 
Unregulated 

Instantaneous Peak 
Flow Data LB RB LB RB

Upper adjustable reach 
downstream of Eastwood 

Powerhouse 1.8 XS-3D Project 300 -- -- -- 45-56 91-113 No No NA NA

1.8 XS-4 Project 500 -- -- -- 45-56 91-113 No No NA NA

Below Shaver Lake 4.03-4.12 XS-4 Project 700 >1000 13 -- 300-370 439-546 No No NA NA

4.03-4.12 XS-3 Project 750 600 13 -- 300-370 439-546 No Potentially NA No

4.03-4.12 XS-2 Project 800 >1000 13 -- 300-370 439-546 No No NA NA

4.03-4.12 XS-1 Project 600 >1000 13 -- 300-370 439-546 Potentially No No NA

Railroad Grade 2.7-3.2 XS-5 Project 2000 1800 13 -- 300-370 439-546 No No NA NA

2.7-3.2 XS-4 Project 2500 1200 13 -- 300-370 439-546 No No NA NA

2.7-3.2 XS-3 Project 2000 500 13 -- 300-370 439-546 No Potentially NA No

2.7-3.2 XS-2 Project 500 600 13 -- 300-370 439-546 Potentially Potentially No No

Based on the definition of floodplains derived from Dunne and 
Leopold (1978), the areas identified along this reach 
functioned as terraces, not floodplains, prior to project 
operations since these areas were not inundated a minimum 
of once every 1.5 to 2 years.  If the criteria were expanded to 
include up to the 2.33-year recurrence interval flow, then the 
areas situated along the left bank at XS-1 and the right bank 
at XS-3 would be classified as floodplains.  The estimated 
overbanking flow for these areas is 600 cfs and the 
unregulated 2.33-year recurrence interval flow is 599 cfs 
based on the instantaneous peak flow data. In comparison to 
the regulated (post-project) conditions, these areas do not 
function as floodplains under existing conditions. 
Instantaneous peak flow data for regulated conditions was not 
available for this reach. 

Based on the definition of floodplains derived from Dunne and 
Leopold (1978), the areas situated along the left bank at XS-2 
and right bank at XS-3 would be classified as a floodplains 
since these areas have been inundated a minimum of once 
every 1.5 to 2 years.  Since the model results indicate that 
some overbank areas within this reach would have functioned 
as floodplains and others would not have, the overbank areas 
along this reach are classified as potential floodplains.  In 
comparison to the regulated (post-project) conditions, these 
areas do not function as floodplains under existing conditions. 
Instantaneous peak flow data for regulated conditions was not 
available for this reach. 

Based on the definition of floodplains derived from Dunne and 
Leopold (1978), the areas identified along this reach 
functioned as terraces, not floodplains, prior to project 
operations since these areas were not inundated a minimum 
of once every 1.5 to 2 years. This assumes that the channel 
form and dimensions were historically the same as they are 
today. It is very likely that the identified potential floodplain 
area did not exist prior to project operations, and was created 
in response to high flow augmentation at Tunnel 7 which 
eroded streambanks and deposited sediments. 

Table CAWG 11-49.  Comparison of Overbanking Flow Estimates and 1.5- and 2-year Recurrence Interval Flows (continued).

North Fork Stevenson Creek

Stevenson Creek

Estimated 
Overbanking 

Discharge from 
Model Output (cfs) 1.5- and 2-year Recurrence Interval Flows for Reach

Historic
Floodplain

Existing 
Floodplain

Copyright 2004 Southern California Edison Company CAWG 11-49-4
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Placeholder for Figures

Figure CAWG 11-1a. Quantitative Riparian Site Locations (Overall Map of
Study Area).

Figure CAWG 11-1b. Quantitative Riparian Site Locations (Map 1 of 3).

Figure CAWG 11-1c. Quantitative Riparian Site Locations (Map 2 of 3).

Figure CAWG 11-1d. Quantitative Riparian Site Locations (Map 3 of 3).

Non-Internet Public Information

These Figures have been removed in accordance with the Commission regulations
at 18 CFR Section 388.112.

These Figures are considered Non-Internet Public information and should not be
posted on the Internet.  This information is provided in Volume 4 of the Application
for New License and is identified as “Non-Internet Public” information.  This
information may be accessed from the FERC’s Public Reference Room, but is not
expected to be posted on the Commission’s electronic library, except as an
indexed item.
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1Drainage area and stream order decreases and the proportion of glacial till increases within the watershed along the
x-axis.  Stream elevation decreases along the y-axis.  Reach identification numbers are provided in Table CAWG-11-
1.  Refer to Appendix B for specifics on the statistical analysis.  Group 2 streams are provided in Figure CAWG-11-3.

Figure CAWG 11-2. Groupings of Quantitative Study Reaches in Relation to 
Elevation, Drainage Area, Stream Order, and Glacial Till 
along Group 1, Potential Floodplain, and Meadow Study and 
Comparison Streams1.
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1 Drainage area and stream order decrease and valley slope increases along the x-axis.  Stream elevation and the
proportion of glacial till within the watershed increases along the y-axis.  Refer to Appendix B for the results of the
statistical analyses.

Figure CAWG 11-3. Groupings of Qualitative Study Reaches in Relation to 
Elevation, Drainage Area, Stream Order, and Glacial Till 
along and Comparison Streams.
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Placeholder for Figures

Figure CAWG 11-4. Fire History Within the Big Creek ALP Area (1910-
2002) Overall Map of Study Area.

Non-Internet Public Information

This Figure has been removed in accordance with the Commission regulations at
18 CFR Section 388.112.

This Figure is considered Non-Internet Public information and should not be posted
on the Internet.  This information is provided in Volume 4 of the Application for New
License and is identified as “Non-Internet Public” information.  This information may
be accessed from the FERC’s Public Reference Room, but is not expected to be
posted on the Commission’s electronic library, except as an indexed item.
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Placeholder for Figures

Figure CAWG 11-5a. Riparian Vegetation Communities (Overall Map of
Study Area).

Figure CAWG 11-5b. Riparian Vegetation Communities (Map 1 of 4).

Figure CAWG 11-5c. Riparian Vegetation Communities (Map 2 of 4).

Figure CAWG 11-5d. Riparian Vegetation Communities (Map 3 of 4).

Figure CAWG 11-5e. Riparian Vegetation Communities (Map 4 of 4).

Non-Internet Public Information

These Figures have been removed in accordance with the Commission regulations
at 18 CFR Section 388.112.

These Figures are considered Non-Internet Public information and should not be
posted on the Internet.  This information is provided in Volume 4 of the Application
for New License and is identified as “Non-Internet Public” information.  This
information may be accessed from the FERC’s Public Reference Room, but is not
expected to be posted on the Commission’s electronic library, except as an
indexed item.
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Riparian Extent (Channel Form and Valley Width)
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1.  The size of the symbols indicate the extent of riparian coverage (circle size increases with greater riparian
coverage within a reach).  With increasing symbol size, riparian coverage increases from none to non-continuous line
to continuous line to polygon.  Channel form varies from step-pool channels to riffles and rapids with infrequent bars
to meandering streams with point bars to braided channels to meadow meanders to gullies or streams within alluvial
fans.  The extent of riparian vegetation along Tombstone Creek, NF Stevenson Creek, Crater Creek, Crater
Diversion, Jose Creek, and Shakeflat Creek varies with valley width and channel type (top).

Reaches without riparian vegetation tend to occur within the channels without or with few bars (Category 1 and 2)
and in reaches with gullies.

2 Geomorphic information was compiled from 2002, CAWG-2, Geomorphology Report.

Figure CAWG 11-6a. Relationship between the Extent of Riparian Coverage and 
Channel Form and Valley Width 1,2.
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Relationship between the Extent of Riparian Coverage and Substrate and Valley Width.

Riparian Coverage (Substrate and Valley Width)
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1 For the same streams as shown above, the extent of riparian vegetation also varies with valley width and substrate
(top).

Reaches without riparian vegetation tend to occur within channels with bedrock, boulder, or bedrock/boulder
substrates.

Figure CAWG 11-6a. Relationship between the Extent of Riparian Coverage and 
Channel Form and Valley Width 1,2 (continued).
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Riparian Coverage (Valley Width) 
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1 The size of the symbols indicates the extent of riparian coverage (circle size increases with greater riparian
coverage within a reach). The extent of riparian vegetation along Balsam Creek, Camp 62, Sallie Keyes, and Coon
Creek varies with valley width.

2 Geomorphic information was compiled from 2002, CAWG-2, Geomorphology Report.

Figure CAWG 11-6b. Relationship between the Extent of Riparian Coverage 
and Valley Width1, 2.
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Riparian Extent (Valley Width and Substrate) 
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Riparian coverage is low along bedrock, boulder, and bedrock/boulder reaches.
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1 The size of the symbols indicates the extent of riparian coverage (circle size increases with greater riparian
coverage within a reach).  Channel form varies from step-pool channels to riffles and rapids with infrequent bars to
meandering streams with point bars to braided channels to meadow meanders to gullies or streams within alluvial
fans.  The extent of riparian vegetation along Bolsillo, Ely, Stevenson above Shaver, Big Creek, Boulder, Chiquito,
Bear above the Diversion, and Stevenson Creek below Shaver varies with valley width and substrate.

2 Geomorphic information was compiled from 2002, CAWG-2, Geomorphology Report.

Figure CAWG 11-6c. Relationship between the extent of riparian coverage 
and substrate1, 2.
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Riparian Coverage (Substrate and Channel Form)
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1 The size of the symbols indicates the extent of riparian coverage (circle size increases with greater riparian
coverage within a reach).  Channel form varies from step-pool channels to riffles and rapids with infrequent bars to
meandering streams with point bars to braided channels to meadow meanders to gullies or streams within alluvial
fans.  The extent of riparian vegetation along Bear Creek below the Diversion and Saginaw Creek varies with valley
width and channel form.

2 Geomorphic information was compiled from 2002, CAWG-2, Geomorphology Report.

Figure CAWG 11-6d. Relationship between the extent of riparian coverage, 
channel form, and substrate1, 2.
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Channel form varies from step-pool channels to riffles and rapids with infrequent bars to meandering streams with
point bars to braided channels to meadow meanders to gullies or streams within alluvial fans.

1 The size of the symbols indicates the extent of riparian coverage (circle size increases with greater riparian
coverage within a reach).  Channel form varies from step-pool channels to riffles and rapids with infrequent bars to
meandering streams with point bars to braided channels to meadow meanders to gullies or streams within alluvial
fans.  The extent of riparian vegetation along SFSJ River varies with valley width and channel form.

2 Geomorphic information was compiled from 2002, CAWG-2, Geomorphology Report.

Figure CAWG 11-6e. Relationship between the Extent of Riparian Coverage and 
Channel Form1, 2.
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Riparian Extent (Channel Form and Valley Width) 
San Joaquin River
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1 The size of the symbols indicates the extent of riparian coverage (circle size increases with greater riparian
coverage within a reach). With increasing symbol size, riparian coverage increases from none to non-continuous line
to continuous line to polygon.  Channel form varies from step-pool channels to riffles and rapids with infrequent bars
to meandering streams with point bars to braided channels to meadow meanders to gullies or streams within alluvial
fans.

2 Geomorphic information was compiled from 2002, CAWG-2, Geomorphology Report.

Figure CAWG 11-6f. Relationship between the Extent of Riparian Coverage and 
Channel Form and Valley Width along SJR 1,2.
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POTENTIAL FLOODPLAINS
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1 The transects were surveyed as part of CAWG-2, Geomorphology and CAWG-4, Aquatics Studies.  The stream
channel margin was identified from the cross-sections and field notes.

For distances that extended past the last surveyed point, if the floodplain was relatively flat or the slope was noted in
the field as being consistent, the last elevation measured was assumed to extend.  If the slope was systematically
increasing, it was determined using a best-fit line and the elevation calculated for the extended distances.  The
calculated distances are shown in dashed (---) lines.

Substrate information (presence for the different size classes) for each plot is provided below.

Figure CAWG 11-7a. Mono Creek, RM 2.3-2.8 Surveyed Transects with Plot 
Locations for Quantitative Study Reaches.
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Mono Creek 3.5-3.7, Transect 1
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Figure CAWG 11-7b. Mono Creek, RM 3.5-3.7.
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Mono Creek RM 3.5-3.7, Transect 2
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SFSJ River a t Mono Crossing, Transect 1
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SFSJ River at Mono Crossing, T ransect 2
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Figure CAWG 11-7c. SFSJ River at Mono Crossing.
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Stevenson Creek RM 3.9-4.3  T ransect 1
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Stevenson Creek RM 3.9-4.3  T ransect  2
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Stevenson Creek RM 3.9-4.3  Transect  3
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Figure CAWG 11-7d. Stevenson Creek, RM 3.9-4.3.
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Big Creek RM 8.3-8.6 Transect 1
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Big Creek RM 8.3-8.6 Transect 2
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Figure CAWG 11-7e. Big Creek.
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Figure CAWG 11-7f. North Fork Stevenson Creek.
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Ste v e nson Cre e k RM  2.7-3.2 Transe ct 1
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Stevenson Creek RM 2.7-3.2 Transect 2
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Stevenson Creek RM 2.7-3.2 Transect 3
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Figure CAWG 11-7g. Stevenson Creek, RM 2.7-3.2.
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MEADOWS

Hellhole M eadow
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Figure CAWG 11-7h. Hellhole Meadow, Crater Creek.
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Figure CAWG 11-7i. Tombstone Creek, Jackass Meadow Complex.
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SFSJ River Meadow  36 
Transect 3
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Meadow elevations are extrapolated and are an estimate based on calculations assuming consistent slope from the
last measurements.

Figure CAWG 11-7j. SFSJ River, Jackass Meadow Complex, Meadow 36.
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Meadows 30 and 34
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Meadow   34, Transect  2 (LEFT)
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Figure CAWG 11-7k. SFSJ River, Jackass Meadow Complex, Meadows 30 
and 34.
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SFSJ River, Meadow  26 and 28
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Figure CAWG 11-7l. SFSJ River, Jackass Meadow Complex, Meadows 26 
and 28.
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SFSJ River at Mono Hot Springs, Meadow  18 Transect 3
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Figure CAWG 11-7m. SFSJ River at Mono Hot Springs, Meadow 18.
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SFSJ River, Poison Meadow , Transect 2
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Figure CAWG 11-7n. SFSJ River at Poison Meadow, Meadow 12.
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GROUP 1

Figure CAWG 11-7o. Adit 8.
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Figure CAWG 11-7p. North Slide.
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North Slide Transect 3
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Figure CAWG 11-7q. South Slide.
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Hooper Creek, Transect 1

0

50

100

150

200

0 2 4 6 8 10 12

Elevation Bankfull

WSEL Plots

0

5

P2 P1 P1 P2 P3

Distance (m)

Bedrock Boulder Cobble Gravel Sand Silt/Clay OM Duf f

Hooper Creek, T ransect 3
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Figure CAWG 11-7r. Hooper Creek.
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FLOODPLAINS

MEADOWS

GROUP 1

Figure CAWG 11-8. Shrub Stem Size Class Diversity (Stem Density per Size Class 
per 10 m2) for Quantitative Study Reaches along Floodplain, 
Meadow, and Group 1 Streams.
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Figure CAWG 11-9. Mean Site Basal Area (cm2/10 m2) and the Number of 
Individuals/10 m2 for Quantitative Study Reaches along 
Potential Floodplains, Meadows, and Group 1 Streams.

Floodplains

0

1000

2000

3000

4000

5000

6000

7000

8000

1 3 5 7 25 27 29 36

M
ea

n 
Si

te
 B

as
al

 A
re

a 
(c

m
2 /1

0 
m

2 )

0

5

10

15

20

25

N
o.

 In
di

vi
du

al
s/

10
 m

2

Basal Area

No. of Individuals

Floodplain-Meadows

0

2000

4000

6000

8000

10000

12000

8 9 10 11 12 13 14 15 16 17 31 32

To
ta

l B
as

al
 A

re
a 

(c
m

2 /1
0 

m
2 )

0
5
10
15
20
25
30
35
40
45
50

N
o.

 In
di

vi
du

al
s/

10
 m

2

Basal Area
No. of Individuals



Combined Aquatics Working Group CAWG 11 Riparian

Copyright 2004 by Southern California Edison Company CAWG 11-9-2

Figure CAWG 11-9. Mean Site Basal Area (cm2/10 m2) and the Number of 
Individuals/10 m2 for Quantitative Study Reaches along 
Potential Floodplains, Meadows, and Group 1 Streams 
(continued).
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POTENTIAL FLOODPLAINS
True Seedlings
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Figure CAWG 11-10. The Relationship between Dominant Tree Overstory 
Species1 and Seedling Density2 for Quantitative Study 
Reaches along Potential Floodplains, Meadows, and 
Group 1 Reaches.
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Trees with diameters less than 1 inch (Size Class 2)
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Figure CAWG 11-10. The Relationship between Dominant Tree Overstory 
Species1 and Seedling Density2 for Quantitative Study 
Reaches along Potential Floodplains, Meadows, and 
Group 1 Reaches (continued).
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FLOODPLAIN-MEADOWS
True Seedlings
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Figure CAWG 11-10. The Relationship between Dominant Tree Overstory 
Species1 and Seedling Density2 for Quantitative Study 
Reaches along Potential Floodplains, Meadows, and 
Group 1 Reaches (continued).
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MEADOWS
True Seedlings
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Figure CAWG 11-10. The Relationship between Dominant Tree Overstory 
Species1 and Seedling Density2 for Quantitative Study 
Reaches along Potential Floodplains, Meadows, and 
Group 1 Reaches (continued).
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Figure CAWG 11-10. The Relationship between Dominant Tree Overstory 
Species1 and Seedling Density2 for Quantitative Study 
Reaches along Potential Floodplains, Meadows, and 
Group 1 Reaches (continued).
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Figure CAWG 11-10. The Relationship between Dominant Tree Overstory 
Species1 and Seedling Density2 for Quantitative Study 
Reaches along Potential Floodplains, Meadows, and 
Group 1 Reaches (continued).
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Figure CAWG 11-11. Annual Hydrographs for Bear Creek, 1921 to 2002.
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Figure CAWG 11-12. Mono Creek Annual Hydrographs above the Diversion Prior to the Construction of 
Vermilion Dam, 1922-1954.
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Figure CAWG 11-13. Annual Hydrographs and Existing and Unimpaired Daily and Monthly Flow 
Comparisons for Mono Creek below the Diversion, 1984-20021.
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Figure CAWG 11-13. Annual Hydrographs and Existing and Unimpaired Daily and Monthly Flow 
Comparisons for Mono Creek below the Diversion, 1984-20021 (continued).
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Figure CAWG 11-14. Annual Hydrographs and Existing and Unimpaired daily and Monthly Mean Flow 
Comparisons for Stevenson Creek, 1917-1928, 1989-2002 below Shaver Lake.
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Figure CAWG 11-14. Annual Hydrographs and Existing and Unimpaired daily and Monthly Mean Flow 
Comparisons for Stevenson Creek, 1917-1928, 1989-2002 below Shaver Lake (continued).
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Figure CAWG 11-15. Annual Hydrographs and Existing and Unimpaired Daily and Monthly Flow 
Comparisons for North Fork Stevenson Creek, 1989-2002.
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Figure CAWG 11-15. Annual Hydrographs and Existing and Unimpaired Daily and Monthly Flow 
Comparisons for North Fork Stevenson Creek, 1989-2002 (continued).
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Figure CAWG 11-16. Annual Hydrographs and Existing and Unimpaired daily and Monthly Flow 
Comparisons for the SFSJ River Below Hooper Creek and Near Florence Lake1.
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Figure CAWG 11-16. Annual Hydrographs and Existing and Unimpaired daily and Monthly Flow 
Comparisons for the SFSJ River Below Hooper Creek and Near Florence Lake1 

(continued).
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Figure CAWG 11-16. Annual Hydrographs and Existing and Unimpaired daily and Monthly Flow 
Comparisons for the SFSJ River Below Hooper Creek and Near Florence Lake1 

(continued).
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Figure CAWG 11-17. Annual Hydrographs and Existing and Unimpaired Daily and Monthly Flow 
Comparisons for Big Creek, 1926 to 1969 and 1987 to 2002 Below Huntington Lake.
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Figure CAWG 11-17. Annual Hydrographs and Existing and Unimpaired Daily and Monthly Flow 
Comparisons for Big Creek, 1926 to 1969 and 1987 to 2002 Below Huntington Lake 
(continued).
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Figure CAWG 11-18. Annual Hydrographs for Hooper Creek, 1987-2002 and Existing and Unimpaired Daily 
and Monthly Mean Flow Comparisons.
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Figure CAWG 11-18. Annual Hydrographs for Hooper Creek, 1987-2002 and Existing and Unimpaired Daily 
and Monthly Mean Flow Comparisons (continued).
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APPENDIX A.  RIPARIAN SUBGROUP AND CAWG APPROVED STUDY REACHES AND
APPROACHES.

The following includes the lists of study and comparison stream reaches, approaches
approved by the Riparian Subgroup and CAWG for the Riparian qualitative and
quantitative studies completed during 2003 and 2004, and quantitative study
datasheets.
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APPENDIX A.  RIPARIAN SUBGROUP AND CAWG APPROVED STUDY REACHES AND
APPROACHES (CONTINUED).

Group 1, Group 2, Potential Floodplain and Meadow Resource Classification
Upon completion of the 2001-2002 qualitative studies on the study streams, an
approach was developed in order to 1) identify riparian resources within the Study Area
with potential riparian issues, and 2) determine if and how the flow regimes have
changed the riparian community.

Following a review of the results from CAWG-2, Geomorphology, and qualitative
riparian studies conducted in 2001-2002 (SCE 2003), large-scale patterns in valley and
channel morphology, geology, and vegetation community coverages among the Big
Creek ALP streams and stream reaches were identified.  The approach is illustrated in
the accompanying flow chart.  These include Group 1, Group 2, Potential Floodplains,
and Meadows, which are described below.  The stream reaches within each resource
classification are listed within each resource classification.  Because the four riparian
resource classifications differ, different study approaches were developed for each
classification.

Group 1: Study streams or stream segments without identified floodplains that are twice
the bankfull width or adjacent meadows that have areas of wide riparian corridors
(greater than 2 shrubs wide) that differ from surrounding streams with similar
geomorphology.  These locations are identified as polygons on associated riparian
maps.

Group 1 Riparian Segments:

 North Slide Creek (RM 0.00-0.29)

 South Slide Creek (RM 0.00-0.32)

 Hooper Creek (RM 0.00-0.65)1

 Mono Creek (RM 0.00-5.79)

 Big Creek above Kerckhoff Dome (RM 7.0-9.9)

 Adit 8 Creek (RM 0.00-0.97)

Group 2: Study streams or stream segments that are generally confined and steep
gradient with narrow discontinuous or continuous bands of riparian vegetation (less than
2 shrubs wide) without identified floodplains (less than twice the bankfull width) or
adjacent meadows.  These locations are identified as points and line features on
associated riparian maps.

                                                          
1Hooper Creek is being investigated to compare with North and South Slide creeks.  The three creeks have alluvial
fans but different riparian zone characteristics.
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APPENDIX A.  RIPARIAN SUBGROUP AND CAWG APPROVED STUDY REACHES AND
APPROACHES.

Group 2 Riparian Segments:

 Balsam Creek (RM 0.00-0.70)

 Bear Creek (RM 0.00-1.57)

 Big Creek below Kerckhoff Dome (RM 0.00-7.0)

 Bolsillo Creek (RM 0.00-1.57)

 Camp 62 Creek (RM 0.00-1.36)

 Chinquapin Creek (RM 0.00-0.90)

 Crater Creek (RM 0.54-2.92)

 Crater Creek Diversion Channel (RM 0.00-2.87)

 Ely Creek (RM 0.00-0.98)

 North Fork Stevenson Creek (RM 2.8-3.55, 0.95-1.45)

 Pitman Creek (RM 0.00-1.53)

 Rock Creek (RM 0.00-0.48)

 Ross Creek (RM 0.00-0.87)

 San Joaquin River (RM 6.1-38.4)

 South Fork San Joaquin River Segment 1 (RM 24.5-26.1)

 South Fork San Joaquin River Segment 2 (RM 6.4-14.0)

 South Fork San Joaquin River Segment 3 (RM 0.00-6.4)

 Stevenson Creek (RM 0.00-2.56)

 Stevenson Creek (RM 3.45-3.90)

 Tombstone Creek (RM 0.56-0.98)

Potential Floodplains: The floodplain is defined geomorphically as a level area
adjacent to a river channel, constructed by the river in the present climate, and
frequently subject to overflow (Leopold 1994).  Potential floodplain areas were mapped
during the 2002 qualitative surveys only if they were at least equal to twice the bankfull
width of the channel.  Flat areas adjacent to the river channel that are not frequently
subject to overflow are not floodplains, and are geomorphically defined as a terrace.

Using this definition, the following potential floodplain segments were identified along
the Study streams:
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 Tombstone Creek (RM 0.00–0.56)

 Crater Creek (RM 0.00–0.54)

 Mono Creek (RM 2.3-2.8, 3.5-3.7)

 South Fork of the San Joaquin River Segment 1 (RM 26.1-27.7)

 South Fork of the San Joaquin River Segment 2 (RM 14.0-24.1)

 Stevenson Creek (RM 3.9-4.3, 2.56-3.45)

 Big Creek above Kerckhoff Dome (RM 8.3-8.6)

 North Fork Stevenson Creek (RM 1.7-2.4)

Meadows:  Study streams or stream segments with wetlands that are dominated by
various hydrophytic and mesophytic plants, which are typically different from the
surrounding riparian forest areas.

By this definition, all the meadows adjacent to the channel are also floodplains.
Meadows were individually analyzed.  A riparian corridor comprised of woody
vegetation occurred at the channel margin for many of the studied meadow river
segments.  These areas have been analyzed with the floodplain sections.  However,
because the geomorphology, gradient, and channel form is considerably different at the
meadows compared to the other floodplain stream segments, the results are typically
discussed separately.

Meadow Segments:

 Crater Creek (RM 0.20-0.40)

 Mono Creek (RM 4.6-4.8, 3.9-4.2, 3.6-3.7, 3.4-3.5, 2.8-2.9, 2.25-2.35)

 South Fork of the San Joaquin River Segment 1 (RM 27.4-27.5, 26.6-27.3, 26.3-

26.5)

 South Fork of the San Joaquin River Segment 2 (RM 23.3-23.4, 20.2-20.9, 17.4-

17.5)

 Stevenson Creek (RM 4.0-4.1)

 Big Creek above Kerckhoff Dome (RM 8.5-8.8, 8.3-8.5)

 North Fork Stevenson Creek (RM 1.2-1.3)
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Qualitative and Quantitative Riparian Study Approach Flow Chart

CAWG-11 Riparian StudyCAWG-11 Riparian Study
Proposed Qualitative and Quantitative StudiesProposed Qualitative and Quantitative Studies

Meadows
adjacent to

streams

 no

Quantitative
Studies

Compare results to
project streams

yes

Quantitative

Reference Streams

Select Reference Streams

Qualitative Studies
(same methodology used

for project streams)

Are Potential Floodplains, Meadows, or
“Atypical”  Riparian Segments present

Potential
Floodplains

HEC-RAS or Similar
Hydraulic Model

(calibrated in association
 w/spill events)

Project Streams

Qualitative Studies
(completed 2001-2002)

“Typical”
Riparian

Segments

“Atypical”
Riparian

Segments

Compare results to
project streams

(qualitative)

Quantitative

Floodplain and
Connectivity
Determination
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Big Creek Alternative Licensing Process
Combined Aquatics Working Group

Riparian Subgroup
Draft

Quantitative Riparian Study Approach for Group 1 Riparian Segments

Definition of Group 1 Riparian Segments:

Study streams or stream segments without identified floodplains that are twice the
bankfull width or adjacent meadows that have areas of wide riparian corridors (greater
than 2 shrubs wide) that differ from surrounding streams with similar geomorphology.
These locations are identified as polygons on associated riparian maps.

Purpose:

Determine if study streams or stream segments support different riparian zone
characteristics than comparison streams within the regional watershed.

Compare the community type and extent of the riparian community and the width of the
riparian zone in study streams and comparison streams within the regional watershed.

Determine the magnitude, frequency, and duration of over-bank flows for stream
segments with alluvial fans under current and historic hydrology (if unregulated
hydrology is available).

Group 1 Riparian Segments:

 North Slide Creek (RM 0.00-0.29)

 South Slide Creek (RM 0.00-0.32)

 Hooper Creek (RM 0.00-0.65)2

 Mono Creek (RM 0.00-5.79)

 Big Creek above Kerckhoff Dome (RM 7.0-9.9)

 Adit 8 Creek (RM 0.00-0.97)

                                                          
2 Hooper Creek is being investigated to compare with North and South Slide creeks.  The three creeks
have alluvial fans but different riparian zone characteristics.
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Methods:

HEC-RAS or other similar hydraulic model will be used at representative Group 1
riparian segments with alluvial fans to estimate the flows required for over-banking.
Data will be taken to represent the following locations:

 North Slide (RM 0.00-0.29)

 South Slide (RM 0.00-0.32)

 Hooper Creek (RM 0.00-0.65)

HEC-RAS is being completed at representative sites for Mono Creek and Big Creek.

Geology, geomorphology, adjacent land uses, and historical photograph analyses will
be used to determine the reasons for the observed extensive riparian corridors along
Mono Creek (RM 0.00-5.79), Big Creek above Kerckhoff Dome (RM 7.0-9.9), and Adit 8
Creek (RM 0.00-0.97).

Establish study transects within Group 1 riparian segments that, when possible,
coincide with the location of modeling transects by CAWG-2, Geomorphology, for
collection of quantitative riparian data.

A minimum of 3 and a maximum of 5 transects that extend across the channel will be
established within each study segment.  Herbaceous and other cover data will be
collected within 1 m2 plots along the transects.  Shrub and tree data will be collected
within 2 x 5 m plots along the transects.  The total plot number along each transect will
vary depending on the width of the riparian corridor with plots established to sample at
least 5% of the total transect length, with a minimum of 10 plots per transect.  Plot
locations along each transect will be determined by a stratified random sampling
method using a random number table.  Additional plots will be located in transition
zones where changes in species dominance are observed.  Refer to the attached
datasheet for riparian data to be collected at each transect and associated plots.
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Big Creek Alternative Licensing Process
Combined Aquatics Working Group

Riparian Subgroup
Draft

Qualitative Riparian Study Approach for Group 2 Riparian Segments

Definition of Group 2 Riparian Segments:

Study streams or stream segments that are generally confined and steep gradient with
narrow discontinuous or continuous bands of riparian vegetation (less than 2 shrubs
wide) without identified floodplains (less than twice the bankfull width) or adjacent
meadows.  These locations are identified as points and line features on associated
riparian maps.

Purpose:

Compare riparian community type and extent in study stream segments to that in
comparison stream segments within the regional watershed.

Group 2 Riparian Segments:

 Tombstone Creek (RM 0.56-0.98)

 Crater Creek (RM 0.54-2.92)

 Crater Creek Diversion Channel (RM 0.00-2.87)

 Bear Creek (RM 0.00-1.57)

 Camp 62 Creek (RM 0.00-1.36)

 Chinquapin Creek (RM 0.00-0.90)

 Bolsillo Creek (RM 0.00-1.57)

 South Fork San Joaquin River Segment 1 (RM 24.5-26.1)

 South Fork San Joaquin River Segment 2 (RM 6.4-14.0)

 South Fork San Joaquin River Segment 3 (RM 0.00-6.4)

 Pitman Creek (RM 0.00-1.53)

 Big Creek below Kerckhoff Dome (RM 0.00-7.0)

 San Joaquin River (RM 6.1-38.4)

 Ely Creek (RM 0.00-0.98)

 Stevenson Creek (RM 3.45-3.90)
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 Stevenson Creek (RM 0.00-2.56)

 Balsam Creek (RM 0.00-0.70)

 Ross Creek (RM 0.00-0.87)

 Rock Creek (RM 0.00-0.48)

 North Fork Stevenson Creek (RM 2.8-3.55, 0.95-1.45)

Methods:

Select comparison streams with similar valley gradient, geomorphology, elevation
range, and sub-basin orientation.

Conduct qualitative studies on comparison streams consistent with qualitative studies
completed on study streams.

 Map riparian communities through aerial photography interpretation, a helicopter
reconnaissance survey, and ground-truthing methods.  Substrate and elevation data
will also be collected during ground-truthing.

 Classify channel geomorphology using Rosgen Level 1.5.

If potential floodplains or meadows are identified adjacent to comparison streams,
quantitative riparian studies will be conducted at these segments as described in the
Quantitative Riparian Study Approach for Potential Floodplains and the Quantitative
Riparian Study Approach for Meadows.

Compare and contrast riparian community data in study segments with comparison
stream segments.

If obvious differences in riparian vegetation are identified between Group 2 riparian
segments and comparison streams from these qualitative analyses, available
hydrologic, geologic and geomorphologic information, land use, historic aerial
photography and records of comparison streams will be reviewed to determine possible
reasons for qualitative differences.  This information will be brought back to the CAWG
to determine if quantitative studies are necessary.
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Big Creek Alternative Licensing Process
Combined Aquatics Working Group

Riparian Subgroup
Draft

Quantitative Riparian Study Approach for Potential Floodplains

Definition of Potential Floodplains:

The floodplain is defined geomorphically as a level area adjacent to a river channel,
constructed by the river in the present climate, and frequently subject to overflow
(Leopold 1994).  Potential floodplain areas were mapped during the 2002 qualitative
surveys only if they were at least equal to twice the bankfull width of the channel.  Flat
areas adjacent to the river channel that are not frequently subject to overflow are not
floodplains, and are geomorphically defined as a terrace.

Purpose:

Determine if potential floodplain areas in study streams function as floodplains or
terraces under current and historic hydrology.

Determine magnitude, frequency, and duration of over-bank flows for potential
floodplains under current and historic hydrology (if unregulated hydrology is available).

Compare the structure and composition characteristics of the riparian community and
the width of the riparian zone in potential floodplain areas in study and comparison
stream segments.

Potential Floodplain Segments:

 Tombstone Creek (RM 0.00–0.56)

 Crater Creek (RM 0.00–0.54)

 Mono Creek (RM 2.3-2.8, 3.5-3.7)

 South Fork of the San Joaquin River Segment 1 (RM 26.1-27.7)

 South Fork of the San Joaquin River Segment 2 (RM 14.0-24.1)

 Stevenson Creek (RM 3.9-4.3, 2.56-3.45)

 Big Creek above Kerckhoff Dome (RM 8.3-8.6)

 North Fork Stevenson Creek (RM 1.7-2.4)
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Methods:

HEC-RAS or other similar hydraulic model will be used at representative potential
floodplain sites to estimate the flows required for over-banking.  Data will be taken to
represent the following potential floodplain locations:

Stream Station Location Number of Cross-sections
Tombstone 0.0-0.56 1
Crater 0.0-0.54 2
Mono 2.3-2.8 4
Stream Station Location Number of Cross-sections
Mono 3.5-3.7 4
South Fork San Joaquin 26.1-27.7 4
South Fork San Joaquin 22.0-24.1 4
South Fork San Joaquin 19.9-21.0 4
South Fork San Joaquin 17.8-18.0 4
Stevenson 3.9-4.3 4
Stevenson 2.7-3.2 4
Big Creek above Kerckhoff Dome 8.3-8.6 3
North Fork Stevenson 1.7-2.4 3

Both the current and historic unimpaired hydrology will be used, where available, to
determine the magnitude, frequency, and duration of over-banking flows.

Establish study transects within potential floodplain areas that, when possible, coincide
with the location of modeling transects by CAWG-2, Geomorphology, for collection of
quantitative riparian data.

A minimum of 3 and maximum of 5 transects that extend across the channel will be
established within each study segment.  Herbaceous and other cover data will be
collected within 1 m2 plots along the transects. Shrub and tree data will be collected
within 2 x 5 m plots along the transects. The total plot number along each transect will
vary depending on the width of the riparian corridor with plots established to sample at
least 5% of the total transect length, with a minimum of 10 plots per transect.  Plot
locations along each transect will be determined by a stratified random sampling
method using a random number table.  Additional plots will be located in transition
zones where changes in species dominance are observed. Refer to the attached
datasheet for riparian data to be collected at each transect and associated plots.
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Big Creek Alternative Licensing Process
Combined Aquatics Working Group

Riparian Subgroup
Draft

Quantitative Riparian Study Approach for Meadows

Definition of Meadows:

Study streams or stream segments with wetlands that are dominated by various
hydrophytic and mesophytic plants, which are typically different from the surrounding
riparian forest areas.

Purpose:

Determine if meadows identified during TERR-1, Vegetation Communities, are or were
historically hydrologically connected to study streams.  Meadows that are clearly
upslope from and have no surface-water connectivity to the study streams will be
eliminated from subsequent quantitative studies.

Determine magnitude, frequency, and duration of over-bank flows under current and
historic hydrology (if unregulated hydrology is available) in areas where meadows are
located adjacent to study streams.

Compare species composition with distance from the channel (species diversity,
indicator species presence, and presence of riparian/upland species within meadow) in
study and comparison stream segments.

Meadow Segments:

 Crater Creek (RM 0.20-0.40)

 Mono Creek (RM 4.6-4.8, 3.9-4.2, 3.6-3.7, 3.4-3.5, 2.8-2.9, 2.25-2.35)

 South Fork of the San Joaquin River Segment 1 (RM 27.4-27.5, 26.6-27.3, 26.3-

26.5)

 South Fork of the San Joaquin River Segment 2 (RM 23.3-23.4, 20.2-20.9, 17.4-

17.5)

 Stevenson Creek (RM 4.0-4.1)

 Big Creek above Kerckhoff Dome (RM 8.5-8.8, 8.3-8.5)

 North Fork Stevenson Creek (RM 1.2-1.3)
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Methods:

An altimeter will be used to collect elevation data to verify that meadows have no
surface-water connection to study streams.

HEC-RAS or other similar hydraulic model will be used at representative potential
meadow locations to estimate the flows required for over-banking.  If meadows are
determined to be hydrologically connected, data will be taken to represent the following
meadow locations:

 Crater Creek (RM 0.20-0.40)

 Mono Creek (RM 4.6-4.8, 3.9-4.2, 3.6-3.7, 3.4-3.5, 2.8-2.9, 2.25-2.35)

 South Fork of the San Joaquin River Segment 1 (RM 27.4-27.5, 26.6-27.3, 26.3-

26.5)

 South Fork of the San Joaquin River Segment 2 (RM 23.3-23.4, 20.2-20.9, 17.4-

17.5)

 Big Creek above Kerckhoff Dome (RM 8.5-8.8, 8.3-8.5)

 North Fork Stevenson Creek (RM 1.2-1.3)

Both the current and historic unimpaired hydrology will be used, where available, to
determine the magnitude, frequency, and duration of over-banking flows.

Establish study transects within meadows that, when possible, coincide with the location
of modeling transects by CAWG-2, Geomorphology, for collection of quantitative
meadow data.  No studies will be conducted on the meadow adjacent to North Fork
Stevenson because it is a mitigation meadow.

A minimum of 3 and a maximum of 5 transects to be established within each meadow,
depending on the meadow size.  Herbaceous and coverage data will be collected within
1 m2 plots along the transects and shrub, and tree data, if present, will be collected
within 2 x 5 m plots along the transects. The total plot number along each transect will
vary depending on the width of the riparian corridor with plots established along at least
5% of the total transect length, with a minimum of 10 plots per transect.  Plot locations
along each transect will be determined by a stratified random sampling method using a
random number table.  Additional plots will be located in transition zones where
changes in species dominance are observed. Refer to the attached datasheet for
meadow data to be collected at each transect and associated plots.
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HEC-RAS

HEC-RAS, a hydraulic model developed by the USDA-FS Rocky Mountain Research
Station, modeling, was conducted, where feasible, as part of CAWG-2, Geomorphology,
to estimate the flows required for overbank flows at the potential floodplains and
meadows that were determined to be connected by surface flows from ground-truthing
studies.  The following is the proposed Riparian study approach and stream reach
locations for HEC-RAS modeling.

CAWG-11 Riparian

HEC-RAS or other similar hydraulic model will be developed in order to model stage-
discharge relationships for channel segments bordering potential floodplains.  As
feasible, Entrix will calibrate the hydraulic model with stage-discharge data collected
during the snowmelt runoff.  SCE has identified some Study reservoirs that will spill
based on precipitation and runoff conditions this year.  Currently we are coordinating
with the Geomorphology group to collect flow, cross-sectional, and stage data at
appropriate sites on the Study streams during the expected spill events for calibration of
the hydraulic models.  Surface water elevation will be modeled in meadows that are
within these potential floodplains, where feasible.  The approximate potential floodplain
locations are provided below.

 Tombstone (RM 0.5-0.0)

 Crater (RM 0.7-0.0)

 Mono (RM 2.8-2.3, 3.7-3.5)

 South Fork of the San Joaquin Segment 1 (RM 27.7-26.1)

 South Fork of the San Joaquin Segment 2 (RM 24.1–14.0)

 Stevenson (RM 4.3-3.9, 3.2-2.7)

 Big Creek above Kerckhoff Dome (RM 8.6-8.3)

 North Fork Stevenson (RM 2.4-1.7)
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Potential Floodplain, Meadow Quantitative, and Group 1 Study Data Sheets and Key.

Surveyor(s): Approximate River Mile Stations: to

Date: GPS Coordinates   Start:                                 Finish:

Sample Segment Name: Rosgen Level 1.5 Classification: Riparian width:

1 x 1 m2 plot Substrate:

Transect:

Plot Location:

Dominant Size (by class)
Species 1 2 3 4 5 6 Rel% Cover

Herbaceous

Canopy
Cover

1

2

Canopy
Closure

3

4

Avg. Ht 5

Shrub
Canopy
Cover

1

2

Canopy
Closure

3

4

Avg. Ht 5

Tree
Canopy
Cover

1

2

Canopy
Closure

3

4

Avg. Ht 5

Plot Location:

Herbaceous

Canopy
Cover

1

2
Canopy
Closure

3

4
Avg. Ht 5

Shrub
Canopy
Cover

1

2

Canopy
Closure

3

4

Avg. Ht 5

Tree
Canopy
Cover

1

2
Canopy
Closure

3

4
Avg. Ht 5

Comments
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Potential Floodplain, Meadow Quantitative, and Group 1 Study Data Sheets and Key
(continued).
Presence of Wildlife: Species Present:
Wildlife Habitat Suitability:

Land Use: Presence/Qualitative Description of Woody Debris/Piles:

Evidence of Unusual Mortality:

Riparian Encroachment: Other Observations:

Invasive/Exotic Species Presence:

Surveyor(s): Approximate River Mile Stations: to

Date: GPS Coordinates   Start:                                 Finish:

Sample Segment Name: Substrate:

5 x 2 m2 plot

Transect:

Plot Location:

Shrub Individual Stem count by size class Dominant Rel%
(Species) 1 2 3 4 5 6 Species Decadence Rel% Cover

Canopy
Cover

1

2

3

Canopy
Closure

4

5

6

7

Avg. Ht 8

9

10

Tree Individual DBH Dominant Rel%
(Species) 1 2 3 4 5 6 Species Decadence Rel% Cover

Canopy
Cover

1

2

3

Canopy
Closure

4

5

6

7

Avg. Ht 8

9

10

Plot Location:

Shrub Individual Stem count by size class Dominant Rel%
(Species) 1 2 3 4 5 6 Species Decadence Rel% Cover

Canopy
Cover

1

2

3

Canopy
Closure

4

5

6

7

Avg. Ht 8

9

10
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Potential Floodplain, Meadow Quantitative, and Group 1 Study Data Sheets and Key.
(continued).
Tree Individual DBH Dominant Rel%

(Species) 1 2 3 4 5 6 Species Decadence Rel% Cover
Canopy
Cover

1

2

3

Canopy
Closure

4

5

6

7

Avg. Ht 8

9

10
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Key for Detailed Riparian Assessment Datasheet
Herbaceous5 Shrub5 Tree5

Canopy Cover1,4

Canopy Closure2,4

Relative % Cover 3,4
Herbaceous
Layer Codes

Closure
Class

Ground
Cover

Shrub Layer
Codes

Closure
Class

Ground
Cover

Tree Layer
Codes

Closure
Class

Ground
Cover

1  <1% 1  <10 1  <10
S sparse 2  2-9% S sparse 2  10-24% S sparse 2  10-24%

P open 3  10-39% P open 3  25-39% P open 3  25-39%

M moderate 4  40-59% M moderate 4  40-59% M moderate 4  40-59%
D dense 5  60-99% D dense 5  60-99% D dense 5  60-99%

6  100% 6  100% 6  100%
Size Classes4 Herbaceous5 Shrub6 Tree5

Levels Approximate Height Levels dbh Levels dbh
1 <12" 1 Seedlings or sprouts 1 True seedling S
2 >12" 2 < 1/2“ 2 seedling tree < 1"

3 ½-1” 3 sapling tree 1" - 3"
4 1” – 3” 4 sapling tree 3”- 6"
5 3” – 5” 5 pole tree 6”-9”
6 >5” 6 pole tree 9”-11”

7 small tree 11" - 24"
8 med/large tree >24

Substrate7 Dominant Substrate Material Size Range (mm) Levels
Bedrock NA 1
Boulder 256 - 2048 2
Cobble 64 - 256 3
Gravel 2 - 64 4
Sand 0.062 - 2 5

Silt/Clay <0.062 6
1 The amount of area the canopy layer covers within the plot area
2 The closure class of the canopy layer within the area it covers in the plot area
3 Relative cover of each species within the plot area
4 Record all size classes present for each species recorded. Circle the dominate size class
5 Mayer and Laudenslayer, 1988
6USFWS, 1999
7Rosgen, 1996
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Big Creek Alternative Licensing Process
Combined Aquatics Working Group

Riparian Subgroup
Draft

Proper Functioning Condition (PFC) Riparian Study Approach

Purpose:

Determine if the riparian in representative sites in meadows, floodplains, and Group 1
are properly functioning under the current hydrologic regime following Proper
Functioning Condition (PFC) protocols using aerial photographs (Prichard 1998 and
1999).

Approach

PFC analyses will be conducted at selected representative study sites from data
collected as part of qualitative and quantitative studies completed within the meadows,
floodplains, and Group 1 riparian segments and from aerial photograph interpretation.
Data collected as part of the geomorphic and riparian quantitative studies have resulted
in substantially more detailed data than what is required for PFC analysis.  Therefore,
we are proposing to use data collected as part of these studies in conjunction with aerial
photographs to complete PFC analysis.

A multidisciplinary team with field experience and training in aerial photograph and color
infrared interpretation will complete the analyses.  This analysis will be conducted by an
ENTRIX geomorphologist, hydrologist, and riparian ecologist, as well as representatives
of the Riparian Subgroup.

A field trip will be scheduled in 2004 with the Riparian Subgroup and CAWG members
to visit representative PFC sites.

 For each representative study site, the multidisciplinary team will review the

following:

 Aerial photographs and still photographs

 USGS 7.5-minute topographic maps

 Geomorphic datasheets

 Riparian datasheets

• Hydrology data
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APPENDIX A.  RIPARIAN SUBGROUP AND CAWG APPROVED STUDY REACHES AND
APPROACHES.

ENTRIX has identified qualitative and/or quantitative study components that will be
implemented to obtain data required to address each of the three resource areas (i.e.,
hydrology, vegetation, and erosion/deposition) of the PFC datasheet and associated
questions (Please refer to the Memorandum concerning Proposed Approaches for
Completion of PFC, SCI, and Rosgen Level II).

The above data will be utilized to complete the PFC analysis and determine the overall
rating for the study site (e.g., properly functioning, at risk, non-functional, or unknown).

Following completion of analysis, data will be provided to the CAWG for review.
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Principal Components Analysis Results
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APPENDIX B:  PRINCIPAL COMPONENTS ANALYSIS RESULTS.

Statistical results for Principal Components Analysis for the: (1) groupings of the study
and comparison streams1 (refer to Figures CAWG 11-2 and CAWG 11-3 for the
associated Figures); and (2) species coverage patterns along Group 2 streams within
these groupings in relation to valley width, Rosgen type, and substrate category.

Quantitative Streams
Principal Component Results
Refer to Figure CAWG 11-2

Variable Factor 1 Factor 2

Elevation 0.13 -0.95
Drainage Area -0.86 -0.31
Stream Order -0.89 -0.27
% Glacial Till 0.77 -0.5

Eigenvalue 2.13 1.31

% Variance 53 33

Total Variance 86%

Qualitative Streams
Principal Component Results
Refer to Figure CAWG 11-3

Variable Factor 1 Factor 2

Elevation 0.27 0.93
Drainage Area -0.87 -0.17
Slope 0.78 -0.32
Glacial Till -0.45 0.80

Stream Order -0.86 -0.25

Eigenvalue 2.37 1.70

% Variance 47.5 34

Total Variance 81.5%

1All variables were standardized prior to calculation.  Rosgen type, geology, and aspect were considered, but were
not important in distinguishing the study reaches.  The percent variance indicated the amount of variability of the data
that each Factor (which is a combination of the variables) considers.  Scores greater than 0.70 are considered
significant.
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APPENDIX B:  PRINCIPAL COMPONENTS ANALYSIS RESULTS (CONTINUED).

High Elevation, Small Drainage Area
Principal Component Results
Refer to Figure CAWG 11-B-1

Variable Factor 11

Valley Width -0.41
Substrate -0.45
Rosgen Type -0.38

Eigenvalue 1.92

% Variance 64

Total Variance 64%
1None of the variables are statistically significant.

CAWG 11-B-1:  Riparian Coverage Along the High Elevation, Small Drainage Area
Study and Project Streams Plotted by Factor Scores on Factor 1.
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Appendix B:  Principal Components Analysis Results.

High Elevation, Medium to Large Drainage Area
Principal Component Results
Refer to Figure CAWG 11-B-2

Variable Factor 1 Factor 2

Valley Width -0.841 0.06

Substrate 0.10 -0.991

Rosgen Type 0.821 0.18

Eigenvalue 1.39 1.01

% Variance 46 34

Total Variance 86%
1 Significant P < 0.05

CAWG 11-B-2:  Riparian Coverage Along the High Elevation, Small Drainage Area
Study and Project Streams Plotted by Factor Scores on Factors 1 and 22.

2 The number in parentheses indicates the extent of riparian coverage.
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Appendix B:  Principal Components Analysis Results.

Low Elevation, Small Drainage Area
Principal Component Results
Refer to Figure CAWG 11-B-3

Variable Factor 1

Valley Width 0.32
Substrate 0.781

Rosgen Type 0.801

Eigenvalue 1.35

% Variance 45

Total Variance 45%
1 Significant P < 0.05

CAWG 11-B-3:  Riparian Coverage Along the Low Elevation, Small Drainage Area
Study and Project Streams Plotted by Factor Scores on Factor 11.

1 For all of the reaches, Factor 1 only explains 45% of the variability in riparian coverage in relation to substrate size
and Rosgen Type.  However, particular reaches may be better explained.
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Appendix B:  Principal Components Analysis Results.

Low Elevation, Medium to Large Drainage Area
Principal Component Results
Refer to Figure CAWG 11-B-4

Variable Factor 1

Valley Width 0.741

Substrate -0.791

Rosgen Type -0.801

Eigenvalue 1.35

% Variance 45

Total Variance 60%
1 Significant P < 0.05

CAWG 11-B-4:  Riparian Coverage Along the Low Elevation, Medium to Large
Drainage Area Study and Project Streams Plotted by Factor Scores on Factor 1.
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

The quantitative study reaches are described from observations made during the field
studies.  The descriptions are organized by similarities in drainage area and elevation.
Refer to Figures CAWG 11-7A-7R and Table CAWG 11-10 for the cross-sections at
each reach and substrate data.

HIGH ELEVATION, SMALL DRAINAGE AREA

Study Streams

Quantitative studies were completed along 3 study streams with small drainages at high
elevations. These 3 streams also flow through alluvial fans.  During qualitative riparian
studies conducted during 2002 along these streams, the riparian vegetation was
observed to be extensive.  Consequently, the vegetation was evaluated in more detail
(Group 1 category).  Each reach is described below.
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS (CONTINUED).

North Slide (RM 0.0-0.3)

Wide expanses of quaking aspen (Populus tremuloides) occur along the alluvial fan
surface through which North and South Slide flow.  North Slide is a Rosgen type A2a+
channel.  A large area encompassing the watershed burned in the 1920s.  Valley widths
along North Slide are approximately 6 m (19.7 ft), with an approximately 1 m wide
channel.  The most downstream transect is located about 75 m (246 ft) upstream of the
confluence with the South Fork of the San Joaquin River (SFSJR).  The flow travels
through a culvert located at the Hooper Diversion Road about 50 m (163.9 ft) upstream
of the most downstream transect.  The two upstream transects were located east
(upstream) of the road. Little sand was observed within the channel or floodplain.  The
riparian corridor along the two upstream transects is narrow, consisting of a few riparian
shrubs, which transitions quickly to chaparral species as the slope increases.  All
transects were coordinated with CAWG 3, Determine Flow-Related Physical Habitat in
Bypass Reaches, IFIM and PHABSIM, surveyed transects (SCE 2003 and 2004).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

South Slide (RM 0.0-0.3)

As discussed above, South Slide is located on an alluvial fan surface.  Quaking aspen
and willow (Salix spp.) line South Slide Creek and the surrounding area.  The dominant
substrates are boulder and cobble, but sand and organic material are also present.
South Slide is an A1a+/A2a+ channel type. The downstream transect is located
downstream of Hooper Diversion Road.  Downstream, closer to the SFSJR, the channel
bifurcates around a boulder.  There was no running water at the time of sampling.
Transects 1 and 2 were coordinated with CAWG 3, Determine Flow-Related Physical
Habitat in Bypass Reaches, IFIM and PHABSIM, surveyed transects (SCE 2003 and
2004).  Transect 2 was located approximately 100 meters east of (upstream) the road
and transect 3 about 10 m (32.8 ft) farther upstream.  The riparian corridor along the
creek is approximately 5 m (16.4 ft) wide consisting primarily of willow, bitter cherry
(Prunus emarginata), and quaking aspen.  The surrounding upland vegetation is
composed of Jeffrey pine (Pinus jeffreyi), western juniper (Juniperus occidentale), and
red fir (Abies magnifica).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Hooper Creek (RM 0.0-0.7)

Hooper Creek, an A2a+ Rosgen type channel, is located within the same alluvial fan as
North Slide and South Slide.  Channel width is about 2 m (6.6 ft), with 6 to 8 m (19.7 to
26.2 ft) wide valleys.  The riparian corridor consists of a few riparian shrubs adjacent to
the channel.  The riparian community quickly transitions into chaparral community with
steeper slopes.  A large portion of the watershed was burned in 2000.  Cobble and
gravel dominate the substrate, with large pockets of sand farther up the banks.
Transects were coordinated with CAWG 2, Geomorphology surveyed transects (SCE
2003 and 2004).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Comparison Streams

Quantitative studies were conducted along 3 high elevation comparison streams with
small drainage areas.

Coon Creek (RM 1.0-1.3 and 2.0-2.2)

The uplands surrounding Coon Creek are harvested for timber.  The uplands and
stream margins also reflect moderate use by cattle.  Large woody debris (LWD), either
pole-sized, large trees, or piles, has significant control on the fluvial geomorphology of
Coon Creek.  The LWD influences channel flow and sediment deposition.  Numerous
step pools created by LWD that extend across the channel width were observed along
the study reach.  Additionally, channel bars were frequently associated with the location
of LWD.  Sand storage within the channel was observed.

The channel is approximately 3 m (9.8 ft) wide within both study reaches.  The
floodplain width varies between 13 and 25 m (42.6 and 78.7 ft).  Young willows were
observed along the channel bars.  The riparian community is dominated by the ground
and tree canopy layers. The floodplain is bordered by upland forest dominated by white
fir (Abies concolor) and lodgepole pine (Pinus contorta ssp. murrayana).  Herb diversity
and coverage are high.
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Tamarack Creek (RM 1.1-1.9)

Numerous large cobble-bars and variable floodplain widths occur within this reach of
Tamarack Creek. The transect locations were chosen to consider this variability; with
the middle transect selected within the widest section of the floodplain that includes a
cobble bar.  A high flow channel is located within that bar, located at the base of the
hillslope. The riparian corridor width ranges from 1 to 35 m (3.3 to 114.8 ft) within the
reach, dominated by willows and creek dogwood (Cornus sericea).  Dense stands of
young sapling lodgepole pine, white fir, and red fir occur in extensive patches along the
channel banks.  The overstory is dominated by the same tree species. Logging activities
and grazing activity were observed within the surrounding watershed and hillslopes.
Numerous willows had been grazed within the study reach.  Large woody debris was
observed within the channel.
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Boulder Creek (RM 0.2-0.4)

The floodplain features along Boulder Creek indicate energetic and complex flow paths.
Tree-sized LWD was observed both within the channel and on the floodplain.  Willow
and mountain alder (Alnus incana ssp. tenuifolia) seedlings are abundant within these
sheltered areas.  Numerous cutbanks and point bars were observed with the reach,
indicating that the channel is actively migrating. The bars are dominated by cobble and
gravel-sized particles. Floodplain widths vary from 20 to 55 m (65.6 to 180.3 m) within
the study reach.  The riparian corridor contains dense pockets of mountain alder and a
few willow shrubs.
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Quantitative studies were completed at 1 comparison stream that flows through an
alluvial feature, and is included in the Group 1 riparian resource category.

Coon Creek (RM 1.7-1.8)

Coon Creek becomes a braided channel for a short distance between RM 1.7 and 1.8
where the valley bottom widens to about 35 m (114.7 ft).  At least five small channels
braid through boulders, cobbles, gravels, and LWD.  The LWD has a significant control
over both channel flow and sediment deposition patterns.  The riparian community on
the channel bars and banks includes a mix of bryophytes, herbs, red fir, white fir, and
lodgepole pine.  The majority of the LWD within the study reach is derived from timber
harvest operations.  High deposition occurs within the reach as energy is dissipated
when the flow enters the comparatively wider stream valley.  In addition to the difficulty
in assessing the impacts of the LWD derived from timber harvest operations, the
sediment characteristics may also be related to increased erosion from the uplands due
to the logging.
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

HIGH ELEVATION, MEDIUM TO LARGE DRAINAGE AREA

Study Streams

Quantitative studies were conducted along 2 high elevation study streams that have
medium to large drainage areas.  Two reaches along Mono Creek and one reach along
the SFSJR are classified as Potential Floodplains.  A third reach along Mono Creek was
selected as representative of the sections of Mono Creek with extensive riparian
vegetation, but do not have floodplains that are twice the stream width (Group 1
resource category).

Mono Creek (RM 2.3- 2.9)

The channel width along the Potential Floodplain reach is approximately 8.2 m (26.8 ft)
wide.  The riparian width along the selected transects ranged from 3 to 18 m (9.8 to
59.0 ft) wide.  The riparian vegetation along this study section was observed to be
encroached with riparian shrubs and sedges rooted within the bankfull width and within
the active channel.  A few mature upland trees and mature alders were also observed
located below historical bankfull elevations. The dominant substrate along the transects
was silt/clay and sand.  The bars, which are not well-vegetated, are comprised of
cobbles, gravels, sands, and silt/clay.  The riparian vegetation is dominated by mountain
alder and willow species.  The surrounding vegetation is dominated by lodgepole pine,
aspen, and black cottonwood (Populus balsamerifera ssp. trichocarpa). The quantitative
study transect locations were coordinated with CAWG 2, Geomorphology, HEC-RAS,
surveyed transects (SCE 2003 and 2004).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Mono Creek (RM 3.5-3.7)

The channel width along the potential floodplain reach is an average of 6.4 m (21.9 ft)
wide.  The riparian width within the reach ranges from 6 to 37 m (19.7 to 121.3 ft) wide.
The two lower transects cross a point bar, which is composed of sand, cobbles, and
silt/clay, with minimal gravel.  Silt/clay has been deposited immediately adjacent to the
channel and on the channel edges, with coarser grain sizes farther away from the
channel on the bar.  A few willow shrubs were observed on the bar along the channel,
but the majority of the bar lacked vegetation, with minimal willow regeneration. Riparian
transects were coordinated with CAWG 2, Geomorphology, HEC-RAS, surveyed
transects (SCE 2003 and 2004).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Mono Creek (RM 4.4-4.7)

This segment of Mono Creek has been identified as a Rosgen Type B2 channel outside
of the identified potential floodplain, and consequently is included in the Group 1
riparian resource category.  Transects 2 and 3 were coordinated with CAWG 3,
Determine Flow-Related Physical Habitat in Bypass Reaches, IFIM and PHABSIM,
surveyed transects (SCE 2003 and 2004).  The riparian vegetation consists primarily of
mountain alder and willow species.  The substrate is boulder dominated, with cobble,
gravel, and sand also present.  The banks quickly becomes steep, with mature riparian
rooted among the boulders along the creek.  The riparian width ranges from 2.5 to 4.5
meters wide at the sampled transects.  The mature alders are below bankfull indicators,
and willow seedlings and sedges (Carex spp.) are rooted in the channel.  Few herbs
were observed within the riparian corridor.
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

SFSJR at Mono Crossing (RM 17.8-18.0)

The riparian corridor width varies from 30 to 40 m (98.4 to 131.1 ft) within the Potential
Floodplain reach.  Average channel width is 22.2 m (72.9 ft). Floodplain widths are
narrow on one side, typically supporting a few mountain alder shrubs and quickly
transitioning to upland forests, as elevations and distances increase.  Mountain alder,
willows, and black cottonwood dominate the wider floodplain sections.  Cobbles, sands,
and gravels dominate the substrate along the downstream, wide floodplain section.  The
riparian transects were coordinated with CAWG 2, Geomorphology, HEC-RAS,
surveyed transects (SCE 2003 and 2004).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Comparison Streams
Quantitative studies were conducted at 1 high elevation comparison stream with a
medium- to large-sized watershed.

Mono Creek above Lake Edison

The channel along Mono Creek above Lake Edison transitions between sections that
are bedrock confined with boulders and comparatively wider valleys.  The channel is
approximately 15 m (49.2 ft) wide within the reach. Valley widths ranged from 10 to 15
m (32.8 to 49.2 ft).  Channel margins were comprised of cobble-, gravel-, and sand-
sized clasts.  Sand is present to the floodplain-upland boundaries.  Pockets of mountain
alder, willows, and quaking aspen occur within these wider stream segments.  In the
narrow segments that are confined by bedrock or boulders, very limited riparian
vegetation was observed within and adjacent to the channel. Where observed, riparian
individuals typically occurred in protected areas behind boulders within the channel.
Mature Jeffery pine and western juniper were observed at the stream margins along the
narrow stream reaches.  The riparian corridor, comprised primarily of white fir, Jeffery
pine, and lodgepole pine, was confined by bedrock walls and upland forests,. Riparian
transects were coordinated with Geomorphology cross-sections that were conducted for
the Vermilion Project (FERC Project No. 2086).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

LOW ELEVATION, SMALL DRAINAGE AREA

Study Streams

Two low elevation stream reaches with small drainage areas were evaluated with
quantitative studies, North Fork Stevenson Creek and Adit 8.  The reach along North
Fork Stevenson Creek is classified as a Potential Floodplain.  Adit 8 is a small, confined
reach that was observed to have extensive riparian vegetation during the 2002
qualitative Riparian studies, and is classified as a Group 1 stream.

North Fork Stevenson Creek (RM 1.7-2.4)

North Fork Stevenson Creek averaged 13.1 m (43.0 ft) in width within the Potential
Floodplain study reach.  The riparian corridor along the study reach is characterized by
dense mountain alder and willow shrubs that extend up to 30 m (98.4 ft) from the
channel.  At the narrowest sections, the riparian corridor is 5 m (16.4 ft) wide.  The
riparian corridor transitions into upland forests dominated by lodgepole pine and
incense cedar (Calocedrus decurrens) with distance and elevation from the channel.
Cobble, gravel, and sand are found up to 13 m (42.6 ft) from the channel within the
floodplain.  Despite the thick shrub overstory, regeneration of riparian species from
seeds was observed.  The northwest floodplain of the most downstream transect is
confined by bedrock. Transects were coordinated with CAWG 2, Geomorphology and
CAWG 3, Determine Flow-Related Physical Habitat in Bypass Reaches, IFIM and
PHABSIM, surveyed transects (SCE 2003 and 2004).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Adit 8

The riparian corridor is extensive along the small and steep Adit 8, a Group 1 study
stream.  Adit 8 is a leakage out of the tunnel that transports water from Powerhouse 1 to
Powerhouse 2.  Best estimates indicate that the leak has been occurring at least since
the 1950s (Wayne Allen, Personal communication, 9/23/2003).  Prior to the leak, water
probably only flowed at this location during heavy rains.

Flow within Adit 8 was higher than expected during the time of sampling in September,
although exact measurements are not available.  The channel is typically less than 1 m
(3.3 ft) wide, with valley widths between 5 and 6 m (16.4 and 19.7 ft).  The valley bottom
is dominated by white alder and incense cedar.  Riparian cross-sections were
coordinated with CAWG 3, Determine Flow-Related Physical Habitat in Bypass
Reaches, Wetted-Perimeter, surveyed transects (SCE 2003 and 2004).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Comparison Streams

One low elevation comparison stream, Saginaw Creek, has a small watershed.

Saginaw Creek (RM 2.4-2.6)

Saginaw Creek is the lowest elevation stream studied.  The channel is less than 1 m
(3.3 ft) in width and the floodplain is bordered by steep bedrock walls about 5 m (16.4 ft)
on both sides of the channel.  These wider floodplain sections typically occurred at the
base of a small waterfall.  The floodplain sediment consists of bedrock, boulder, cobble,
and gravel.  Shrub and tree coverage is limited. Ground cover by grasses and sedges is
high.
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

LOW ELEVATION, MEDIUM TO LARGE DRAINAGE AREA

Study Streams

Quantitative studies were conducted along 2 low elevation study streams that have
medium to large drainage areas.  One reach along Big Creek and two reaches along
Stevenson Creek are classified as Potential Floodplains.  A second reach along Big
Creek is representative of the sections along Big Creek with extensive riparian
vegetation cover, but do not have floodplains that are twice the stream width (Group 1
resource category).

Big Creek (RM 8.3-8.6)

Immediately downstream of Huntington Lake, the channel width within the sampled
Potential Floodplain is approximately 1.5 m (4.9 ft).  The historical bank, identified from
bankfull indicators as described in CAWG 2 Geomorphology, is approximately 6-7 m
(19.7 to 23.0 ft) from the current channel margin.  The substrate ranged from sand to
silt/clay with a duff layer farther from the channel margin. The floodplain is
approximately 15 to 20 m (49.2 to 65.6 ft) wide, and is dominated by dense thickets of
mountain alder and willow, that grow along the stream margins within the historical
bankfull width and within the channel. The riparian corridor is bordered by upland
forests, consisting of lodgepole pine, red fir, Jeffrey pine.  The Riparian quantitative
study transect locations were coordinated with CAWG 2, Geomorphology, HEC-RAS,
surveyed transects (SCE 2003 and 2004).
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Big Creek (RM 7.0-9.9)

This segment of Big Creek has been identified as a Rosgen Type A1/A2 channel
without an identified potential floodplain.  The vegetation is dense and continuous, and
consequently is included in the Group 1 riparian resource category.  The channel and
banks are boulders and cobbles vegetated by willow and mountain alder shrubs with a
noticeable absence of ground cover.  Historically, the whole valley floor was periodically
flooded, supported by scour holes in the boulders 10 m (32.8 ft) from the present
channel margins.  The valley width is approximately 15-20 m (49.2 to 65.6 ft) wide at the
two upstream transects.  The most downstream transect is located where the valley
bottom widens to approximately 40 m (131.1 ft) on the south side.  The north-west side
is bordered by 20 m (65.6 ft) of willow and mountain alder shrubs, and transitions into
an upland forest dominated by Jeffrey pine, white fir, red fir, and incense cedar.
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APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Stevenson Creek (RM 3.9-4.3)

The riparian width within the Potential Floodplain reach ranges from 1.8 to 42 m (5.9 to
137.7 ft) wide.  Channel width is an average of 4.2 m (13.8 ft) wide.  An area of dense
and continuous riparian encroachment within the historical bankfull channel was
identified immediately downstream of Shaver Lake on Stevenson Creek, also identified
during previous studies conducted as part of CAWG 2, Geomorphology.  The riparian
corridor consists of willows and creek dogwood.  However, this stream segment is
influenced by factors not associated with Project operations.  Prior to dam construction
by SCE, the stream was affected by mill ponds and dams by the timber industry (pre-
1900).  Furthermore, a large portion of the south bank of the stream segment is rip-
rapped.  The reach is also immediately upstream of the road; road construction
probably altered the channel conditions.  The Riparian quantitative study transect
locations were coordinated with CAWG 2, Geomorphology, HEC-RAS, surveyed
transects (SCE 2003 and 2004).
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Stevenson Creek (RM 2.7-3.2)

Stevenson Creek within the Potential Floodplain reach, RM 2.7-3.2, is about 5 m (16.4
ft) wide.  The valley bottom varies between 30 and 50 m (98.4 and 164.0 ft) in width,
supporting primarily white alder, raspberry (Rubus glaucifolius), and Himalayan
blackberry (Rubus discolor).  The riparian corridor transitions into an upland forest
dominated by incense cedar with increased distance and elevation from the channel.
Large woody debris that extends across the channel was observed within the study
segment.  The Riparian quantitative study transect locations were coordinated with
CAWG 2, Geomorphology, HEC-RAS, surveyed transects (SCE 2003 and 2004).
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Comparison Streams

Two low elevation comparison streams, Stevenson Creek upstream of Shaver Lake and
Chiquito Creek, have medium to large watersheds.

Stevenson Creek upstream of Shaver Lake (RM 8.9-9.2)

Floodplain widths widen from 15 m (49.2 ft) at the upstream section, which is confined
by bedrock, to 50 m (163.9 ft) at the downstream extent of the study segment.  Channel
width is approximately 2.5 m (8.2 ft).  The substrate is sandy, with some gravels
present.  Flood debris was observed within the trees on the floodplain.  The riparian
corridor along the upstream transect consists of mountain alder and willows. Various
riparian herbaceous species are found immediately adjacent to the channel.  Large
willow thickets dominate from the channel margin to the valley walls.
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Chiquito Creek (RM 1.5-2.4)

The study reach was located about 100 m (327.9 ft) west of the road into the
campground (RM 1.5 to 1.8).  The channel is approximately 10 m (32.8 ft) wide through
this reach.  Chiquito Creek is influenced by upstream activities, including historical
timber harvesting and roads.  The existing sediment regime is affected by these past
activities, as well as current actions.  The east bank of the reach is influenced by
recreational use. The sandy floodplain is fairly narrow (5-10 m/16.4-32.8 ft).  Recreation
use is minimal on the west floodplain, potentially limited by the denser riparian
vegetation. Flood debris was trapped within the trees up to 2 m (6.6 ft) above the
ground.  A debris pile formed 20 m (65.6 ft) from the channel; trapped against black
cottonwood trees.  A vegetated channel bar is located immediately upstream of the
study segment.  A cobble-gravel bar occurs within the study reach that supports
numerous willow shrubs and seedlings.  The right floodplain is approximately 27 m
(88.5 ft) wide, bordered by a hillslope with upland forest species.
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RIPARIAN ASSOCIATED WITH MEADOWS

Quantitative studies were completed at a total of 10 meadows on study streams and 4
meadows along comparison streams.  Each meadow is described below.

High Elevation, Small Drainage Area

Quantitative studies were completed within two study meadows, one on Tombstone
Creek and the other on Crater Creek, that occur at high elevations along streams with
relatively small watersheds.

Study Meadows

Tombstone Creek Meadow (RM 0.0-0.6)

The meadow is located north of Tombstone Creek and adjacent to the Jackass
Campground area.  The meadow is heavily influenced by both recreation activities (for
example, camping and hiking) and grazing by pack animals within the meadow.
Evidence of grazing pressures include cropped and/or trampled herbaceous and/or
shrub vegetation, scat, and compacted soils.  A fence extends across the meadow to
keep the animals out of the campground.  The meadow extends about 190 m from
Tombstone Creek to upland forest.  A boardwalk for recreation users surrounds the
meadow.  Riparian transects were coordinated with CAWG 2, Geomorphology, HEC-
RAS, surveyed transects (SCE 2003 and 2004).



Combined Aquatic Working Group CAWG 11 Riparian

Copyright 2004 by Southern California Edison Company CAWG 11-C-24

APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Hellhole Meadow (Crater Creek RM 0.0-0.5)

Hellhole Meadow is located on the east side of Crater Creek near the lower 0.5 miles of
Crater Creek.  Two transects were sampled across Hellhole Meadow and one located
on the downstream edge of the meadow where it transitions with riparian forest were
surveyed.  The stream banks are unstable along this section of the stream.  Field
observations indicate that the historical banks are approximately 3 m (9.8 ft) above the
current flow conditions.  Young mountain alder and various sedge and grass species
are growing within the channel. Large woody debris within the channel currently traps
sediments.

Hellhole Meadow extends approximately 145 m (475.4 ft) from the channel margins,
and is bordered by quaking aspen at the bedrock walls where an intermittent stream
was observed.  Fluvially-transported LWD (tree-sized) within the small channel indicates
that significant flow occurs along the outer boundary of the meadow.  Dense bands of
willows occur between 50 and 90 m (163.9 and 295.1 ft) from the channel margins.
Land use influences include moderate grazing of herbaceous vegetation and willows.
Riparian transects were coordinated with CAWG 2, Geomorphology, HEC-RAS,
surveyed transects (SCE 2003 and 2004).
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Comparison Meadows

Quantitative studies were completed within one comparison meadow, along Coon
Creek that occurs at high elevations, with relatively small watersheds.

Coon Meadow (RM 1.4-1.5)

Quantitative studies were conducted at the downstream portion of Coon Meadow.  A
mature lodgepole pine and red fir forest separates portions of Coon Creek and Coon
Creek meadow. Transect locations were chosen to consider this variability in vegetation
communities.  The upland vegetation was not sampled within plots situated within the
upland community along the transects. Along the creek bank, the substrate is primarily
silt/clay-sized with organic material and sand. Sand and gravel point and channel bars,
vegetated by herbs, occur within the reach. There is a large amount of woody debris
within and on the banks of the channel and bordering the meadow.  Grazing was not
observed at the time of sampling, but diagnostic evidence indicates that the meadow is
currently used. Heavy logging occurs near the meadow, and there are associated
logging roads present.  Recreation uses are very light. There are areas of sphagnum
bog within the meadow and sundew (Drosera rotundifolia) populations present.
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High Elevation, Medium to Large Drainage Area

Study Meadows

Quantitative studies were completed at 3 main Meadow locations along the SFSJR that
occur at high elevations.

Poison Meadow (SFSJR 22.0-24.1)

Poison Meadow is adjacent to the SFSJR at RM 22.0-24.1.  This meadow, extends
approximately 350 m (1,147.5 ft) from the channel margin to the bedrock slope base,
and is approximately 40 m (131.1 ft) at the narrowest width.  The riparian corridor,
approximately 50 m wide, is comprised primarily of mountain alder and black
cottonwood immediately adjacent to the channel.  A dense thicket of mountain alder
extends an additional 10 m (32.8 ft) from the channel.  Bands of willows occur within the
meadow, from 60 to150 m (196.7 to 491.8 ft) from the channel margins.  At greater
distances, willows occur in patches throughout the meadow.  At distances greater than
200 m (655.7 ft) from the channel margin, the substrate consists primarily of sands and
gravels. Surface water connectivity at this distance is highly unlikely.  Soil moisture is
controlled by runoff from the surrounding mountain slopes.  Numerous small creeks or
channels were observed to drain the meadow transporting organic fines during the
sampling period.  The meadow is bordered by lodgepole pine and aspen forests on the
sides and aspen at the base of the hillslope.  Active grazing was not observed, although
diagnostic signs, such as scat, indicated that the meadow has been grazed in the recent
past.  Riparian transects were coordinated with CAWG 2, Geomorphology, HEC-RAS,
surveyed transects (SCE 2003 and 2004).
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Jackass Meadow Complex (RM 26.1-27.7)

Five meadows were sampled within the Jackass Meadow Complex and are discussed
together.  The meadow numbers were selected in the initial stages of the Project.

The meadows within the Jackass Meadow area have been historically grazed.  Sheep
grazing in the Jackass Meadow area has occurred since before 1900 (Ratcliffe1985).
Grazing pressure by cattle and pack animals to varying degrees has continued through
the present.  Within the Jackass Meadow area, the meadows are often located on both
sides of the river.  Each meadow was individually sampled and analyzed, but the
findings are discussed with the meadows as a pair.

Meadow 36, located on the northwest floodplain of SFSJR immediately before the
entrance into Jackass Campground, is influenced by both recreational users and pack
animal grazing.  The meadow is bordered by a road on the upstream side and upland
forest on the downstream boundary.  The meadow is approximately 30 m (98.4 ft) wide
and 100 m (327.9 ft) long.  A significant change in slope occurs at approximately 40 m
from the channel, with a band of lodgepole pine and willows.   Riparian transects were
coordinated with the cross-sections conducted for the HEC-RAS analyses for CAWG 2,
Geomorphology (SCE 2003 and 2004).



Combined Aquatic Working Group CAWG 11 Riparian

Copyright 2004 by Southern California Edison Company CAWG 11-C-28

APPENDIX C.  QUANTITATIVE STUDY REACH DESCRIPTIONS.

Meadows 26 and 28 are a meadow pair located southeast (upstream) of Hooper
Diversion Road.  Meadow 26 extends approximately 75 m (245.9 ft) from the channel
margin to an upland forest dominated by lodgepole pine.  Bands of willows extend from
20 m (65.6 ft) from the channel edge to the upland forest slope.  Flooding evidence,
which included fluvially-deposited woody debris and sand deposits, was observed within
the meadow and floodplain upstream of the study reach.  The first 20 m (65.6 ft) from
the channel margin in Meadow 28 is a low-lying point bar consisting of fine-grained silts,
clays, and organics.  The bar is dominated by sedge and grass species with numerous
willow, mountain alder, and lodgepole pine seedlings.  Reseeding by sedges was
observed.  The bank, at 20 m (65.6 ft), is vegetated by lodgepole pine and mature
willows. The meadow on the terrace extends 83 m (25.3) from the channel margin,
bordered by upland forest dominated by lodgepole pine and aspen at the base of the
mountain slope.  Standing water from hillslope runoff was observed at the slope base.
Recreation uses (primarily fishing) and grazing by pack animals are the dominant land
use pressures. A small channel, about 1 m (3.3 ft) wide, extends from the hillslopes
down into the SFSJR.  Willow seedlings occur both within and adjacent to this channel.
Riparian transects were coordinated with the cross-sections conducted for the HEC-
RAS analyses for CAWG 2, Geomorphology (SCE 2003 and 2004).
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Meadows 30 and 34 are a meadow pair, bordering the right and left banks of the
SFSJR, respectively northwest of the Hooper Diversion Road.  Fresh sand-and gravel-
sized alluvium was exposed within the channel banks.  A sand-cobble point bar, that
supports numerous shrub and tree seedlings, extends from the current channel on the
right floodplain 30 m (98.4 ft) to the channel banks at the time of sampling.  Meadow 30
extends about 110 m (360.7 ft) from the channel margin, transitioning into an aspen
forest.  Meadow 34 extends approximately 190 m (623.0 ft) from the channel margin,
bordered by aspen forest at the meadow margin. Lodgepole pine dominates the riparian
community along the channel banks.  Bands of willows occur within both meadows. A
fence bisects the meadow parallel to the river approximately.  Both meadows are
actively and heavily grazed by pack animals, which also freely roam through the
channel.  Pressures from pack animals at the study site include cropped and trampled
herbaceous and shrub vegetation, compacted soils, and scat.  The meadows are also
heavily impacted by recreational users, in particular fishermen and campers. Riparian
transects were coordinated with CAWG 2, Geomorphology, HEC-RAS, surveyed
transects (SCE 2003 and 2004).
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Mono Hot Springs Meadows (RM 19.9-21.0)

Meadow 18, along the SFSJR, extends 52 m upslope from the channel margin.  A 10 m
(32.8 ft) wide cobble bar, nearly bare of riparian vegetation, is adjacent to the channel.
Only very small pockets of gravels were observed within the bar.   The bank is
approximately 2.5 m high. Recreation use by campers and fishermen is heavy.
Although grazed in the past, recent evidence is minimal.  Small channels flowed from
upslope through the meadow into the SFSJR.
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Meadow 16 is located downstream of Meadow 18. A boulder-cobble bar with a minimal
gravel component occurs within the study segment.  Very little riparian regeneration was
observed. Campers and fishermen heavily use the bar area.  A fence transverses the
meadow parallel to the river about 25 m (82.0 ft) from the channel margin.  The meadow
extends upslope approximately 80 m (262.3 ft) from the channel margin, and drains
directly into the channel.  Riparian transects were coordinated with CAWG 2,
Geomorphology, HEC-RAS, surveyed transects.
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Comparison Meadows

Quantitative studies were completed at 2 meadows that occur at high elevations along
streams with relatively large watersheds.

BLAYNEY MEADOW

One meadow was sampled within the Blayney Meadow complex.  Field observations
indicate that the sampled meadow was representative of the other meadows in the
area. The sampled meadow is approximately 135 m (442.6 ft) long at the widest
transect.  The western edge of the meadow is bordered by upland forest.  The eastern
side of the meadow is bordered by upland forest which transitions into another meadow.
Recreation use and cattle grazing occur within Lower Blayney Meadow.  All observed
vegetation was cropped due to grazing, and bank slumping from cattle crossings was
observed.  A gravel and cobble point bar occurs within the study segment; however, no
woody species and few herbs were observed.
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Bear Meadow (RM 2.6)

Bear Creek is bordered by a riparian corridor comprised of aspen and mountain alder
before transitioning into a meadow.  The meadow is approximately 155 m (208.2 ft)
long, transitioning into an aspen forest.  Fluvially-derived LWD was trapped within the
mountain alder in the riparian corridor.
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LOW ELEVATION, MEDIUM-LARGE DRAINAGE AREA

Quantitative studies were completed along one meadow that occurs along a stream at
low elevations.

Stevenson Meadow (RM 8.4)

Stevenson Creek is lined with an approximately 4 to 10 m (13.1 to 32.8 ft) riparian zone
before transitioning into a meadow.  The woody riparian vegetation is dominated by
mountain alder and tongueleaf willow.  The meadow extends upslope from the channel
and is bordered by Sierran Mixed Coniferous forest.  A road extends through the
meadow parallel to the creek.  The meadow was sampled from the creek edge to the
road.  The longest transect extended approximately 48 m (157.4 ft) to the road.  There
is a small drainage on the west side of the meadow that extends from the hillslope
through the meadow, through a culvert under the road, and into the creek.  Sand is the
dominant substrate present along the creek and within the meadow, but silt/clay and
organic materials are also present.  A small amount of gravel was observed.  Land use
activity (for example, hiking and hunting) is minimal to light.  Logging and associated
roads are located in the vicinity.
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The approach, summary, and completed PFC datasheets for the streams on which PFC
were performed are provided below.

Big Creek Alternative Licensing Process
Combined Aquatics Working Group

Riparian Subgroup

Detailed Proper Functioning Condition (PFC) Riparian Study Approach
Purpose:
Determine if the riparian corridor in representative reaches within the Big Creek ALP are
properly functioning under the current hydrologic regime following Proper Functioning
Condition (PFC) protocols using aerial photographs (Prichard 1998 and 1999).

The objectives of PFC are to assess the condition of the riparian-wetland areas and
how well the physical processes are functioning within them.  This information is thus a
tool to assist with the prioritization of management activities.

Approach:

In September 2003, the Riparian Subgroup approved an approach for the PFC analyses
that would include conducting studies at selected representative study sites from data
collected as part of the qualitative and quantitative CAWG-2 Geomorphology and
CAWG-11 Riparian studies completed on meadows, floodplains, Group 1, and Group 2
stream reaches from aerial photography.

Data that was collected as part of the Geomorphology and Riparian quantitative field
studies, with historical and recent aerial photographs, still photographs, USGS 7.5-
minute quadrangle maps, and hydrology data will be used by ENTRIX scientists,
including geomorphologists, hydrologists, and riparian ecologists trained in PFC, to
assess the PFC status of the selected representative streams.

The information required by the PFC guide was collected during the various qualitative
and quantitative studies conducted by ENTRIX, Inc.  In addition, the data collected by
these studies is in considerably greater detail than that required by the PFC guide.  The
results of these studies are provided in the respective 2003 CAWG-2, Geomorphology
and CAWG-11, Riparian reports.

The representative study reaches for PFC analyses were selected using a 2-tiered
approach.  First, streams were grouped by similarities in elevation and drainage area.
Within each of these groupings, reaches were selected that represent the different
riparian resource categories as defined by CAWG-11, Riparian (e.g. Potential
Floodplains, Meadows, Group 1, and Group 2) with potentially different riparian
resource issues identified during CAWG-11, Riparian and CAWG-2, Geomorphology
qualitative and quantitative studies.  The specific segments selected for the PFC
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analyses within these reaches were determined based on geomorphic breaks in
channel type and priority was given to reaches along which quantitative studies were
completed.

Group 1 Group 2 Potential Floodplain Meadow

High Elevation and Small
Drainage Area

Hooper Creek
(RM 0.7-0.3)

Crater Creek
(RM 1.4-1.8)

Crater Creek
(RM 0.0-0.5)

Crater Creek
(RM 0.0-0.5)

Bolsillo Creek
(RM 1-1.6)

High Elevation and
Medium to Large
Drainage Area

Mono Creek
(RM 4.4-4.7)

Mono Creek
(RM 5.4-5.7)

Mono Creek
(RM 2.3-2.8; 3.5-3.7)

SFSJ River
(RM 13.8-14.0)

SFSJ River
(RM 20.5-20.9)

SFSJ River
(RM 26.1-27.7)

Low Elevation and Small
Drainage Area

Ely Creek
(RM 0.5-0.7)

NF Stevenson
Creek

(RM 1.1-1.2)

NF Stevenson Creek
(RM 1.7-2.4)

Low Elevation and
Medium to Large
Drainage Area

Big Creek
(RM 0.5-0.7)

Big Creek
(RM 8.3-8.6)

Pitman Creek
(RM 0.8-1.2)

SJ River
(RM 15.5-15.7,

18.4-18.6;
25.3-25.5)
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The selected stream reaches and results of the PFC analyses are summarized below:

Group 1 Group 2
Potential

Floodplain Meadow
Summary

Determination Threshold

Additional
Potential

Issues
High Elevation
and Small
Drainage Area

Hooper Creek
(RM 0.7-0.3)

Functional – At
Risk, Not Apparent

1. Excess fine sediment in pools.
2. Less dynamic channel; increased channel

stability
Crater Creek
(RM 1.4-1.8)

Proper Functioning
Condition

Crater Creek
(RM 0.0-0.5)

Proper Functioning
to Functional – At
Risk

1. Existing overbanking hydrology is not known
2. Assuming decreased frequency of overbanking

flows, floodplain development has been altered

Grazing

Crater Creek
(RM 0.0-0.5)

Proper Functioning
to Functional – At
Risk

1. Existing overbanking hydrology is not known
2. Assuming decreased frequency of overbanking

flows, floodplain development has been
reduced

Grazing

Bolsillo Creek
(RM 1-1.6)

Proper Functioning
Condition

1. High flow events will not result in channel
degradation

High Elevation
and Medium to
Large Drainage
Area

Mono Creek (RM
4.4-4.7)

Proper Functioning
Condition

Mono Creek
(RM 5.4-5.7)

Functional – At
Risk, Not
Apparent

1. Excess fine sediment related to operation and
maintenance practices

Mono Creek
(RM 2.3-2.8;
3.5-3.7)

Functional – At
Risk, Not
Apparent

1. High flow events will not result in channel
degradation

2. Fine sediment studies in pools were
inconclusive

3. Minimal riparian vegetation on bars. Vegetation
lacks age class diversity

SFSJ River
(RM 13.8-14.0)

Proper
Functioning
Condition

SFSJ River
(RM 20.5-20.9)

Proper
Functioning
Condition

1. High flow events will not result in channel
degradation

Recreation

SFSJ River
(RM 26.1-27.7)

Proper Functioning
to Functional – At-
Risk

1. Floodplain overbanking flows occur less
frequently than under historic conditions (about
once every 5 years).

2. Floodplain development processes and
dynamics have been altered

Pack animals
Recreation
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Group 1 Group 2
Potential

Floodplain Meadow
Summary

Determination Threshold

Additional
Potential

Issues
Low Elevation
and Small
Drainage Area

Ely Creek
(RM 0.5-0.7)

Proper Functioning
Condition

NF Stevenson Creek
(RM 1.1-1.2)

Proper Functioning
Condition

NF Stevenson
Creek
(RM 1.7-2.4)

Nonfunctional1

(Original Channel
Configuration)

1. Alterations in channel form from unusually high
flows

Low Elevation
and Medium to
Large Drainage
Area

Big Creek
(RM 0.5-0.7)

Proper Functioning
Condition

1. High flow events will not result in channel
degradation

Big Creek2

(RM 8.3-8.6)
Nonfunctional2 1. Altered channel dimensions

2. High sedimentation
Pitman Creek
(RM 0.8-1.2)

Proper Functioning
Condition

SJ River
(RM 15.5-15.7; 18.4-
18.6; 25.3-25.5)

Functional – At Risk
(15.5-15.7) and
Proper Functioning
Condition (18.4-
18.6 and 25.3-
25.5)

1. Excessive fine sediment associated with
sluicing operations at Dam 6.

1 Unusually high flows (several thousand cfs) have caused channel shifting, bank erosion, and created a braided channel reach since Project Operations began.  If it were assumed
that the channel was naturally braided through this reach, it would be assessed as Function At-Risk, Trending Downward due to the high density and large-sized shrubs on the banks
and bars.
2Dense and large-stemmed riparian vegetation, altered channel form, fine sediment trapping within the channel.
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PROPER FUNCTIONING CONDITION (PFC)
STANDARD CHECKLIST

Name of Riparian-Wetland Area: Big Creek

Date: Segment/Reach ID: Riparian Location 5

Miles: RM 8.3 to 8.6 (Below Huntington Lake) Acres:

Yes No N/A HYDROLOGY
X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape
setting (i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Channel dimensions have been altered.

4: Dense riparian shrubs within the entire valley bottom

6 and 10: Few seedlings observed, but vigorous stem growth.  Relatively high densities
of stems <1/2” to 3” in diameter.

7: Greater than 25 herbaceous layer species and 10 shrub species identified.

8: OBL and FACW species present

9 and 11: High densities of willows and alders armoring banks

12: Large woody debris was not observed within the reach, but potential wood is
available from the surrounding corridor.

16: No incision

17: Excess fine sediment deposition.

SUMMARY DETERMINATION

Functional Rating:

Nonfunctional: Encroached and excess fine sediment

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)
STANDARD CHECKLIST

Name of Riparian-Wetland Area: Big Creek

Date: Segment/Reach ID: Riparian Group 2

Miles: RM 0.5 to 0.7 (Below Dam 5) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen channel type: A, bedrock section below Dam 5

- Minimal riparian vegetation (white alder riparian scrub)

- This section has little potential for riparian vegetation, and therefore, is not
necessary for channel stability.

- Subject to fine sediment deposition during maintenance for tunnel walks.

- From historical aerial photographs (1944), the current vegetation coverage has
remained the similar.

- High flows will not result in degradation of the channel.

17:  Excess fine sediment deposition during previous maintenance work.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations

Other (specify): Maintenance practices



Combined Aquatic Working Group CAWG 11 Riparian

Copyright 2004 by Southern California Edison Company CAWG 11-D-9

APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)
STANDARD CHECKLIST

Name of Riparian-Wetland Area:  Bolsillo Creek

Date: Segment/Reach ID: Riparian Group 2

Miles: RM 1.0-1.6 (Diversion at 1.6) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

? X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen type: G5/B5, reach is cascade-step-pool and plane bed types.

- Overall, the reach may have excess fine sediment in the channel, but this is not to
the extent of aggradation, or alteration of channel dimensions, planform, or pattern.

- Vegetation data was qualitatively described in the field for RMs 0 to 0.65; the
vegetation within this reach is assumed to be similar (as supported by recent
infrared photographs).

- High flow events will not result in channel degradation.

6 and 10:  Seedlings and young individuals (DBH < 4”) observed along reach
downstream.

7: Alders, willows, and herbs observed within riparian community along reach
downstream.

8: Presence of alders along downstream reach indicates the availability of water.

9 and 10: Shrubs, including alders, and herbs observed on banks downstream would
provide added bank strength and roughness to dissipate high flow energy.

11:  Narrow continuous riparian corridor within plane bed section.

12 and 13: Large woody debris within in the channel controls many pools.

17: Pebble counts between RM 1.15 and 1.60 indicate that sand is the dominate
substrate.  V*w study was inconclusive: V*w = 0.44 which is greater than non-project and
other B-channel types.  However, some non-project B-channel types, including Chiquito
and Bear Creeks had similar, though slightly lower V*w values.  Also, 3 pools that were
sampled upstream of the diversion had V*w > 0.4.  Study results are inconclusive.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: Crater Creek

Date: Segment/Reach ID: Group 2

Miles: RM 1.4 to 1.8 (Diversion at 2.8) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen channel type: A2 and B5, bedrock-cascade and plane-bed/pool-riffle
channel types.

- No floodplains or point bars.  Bedrock controls later movement and erosion.

- Continuous corridor of montane riparian scrub (willows and alders)

6 and 10: Stems less than 1” to 4” in diameter present

7: Cottonwoods, alders and willows identified

8: Presence of alders and willows indicates available water.

12: The continuous riparian corridor is a potential woody debris source for the system.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: Crater Creek and Hellhole Meadow

Date: Segment/Reach ID: Riparian Location 9

Miles: RM 0.0 to 0.5 Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Estimated bankfull from West Fork is 20 cfs and East Fork is 10 cfs.  This floodplain
at overbank is estimated to be 68 cfs for the West Fork and 32 cfs for the East Fork
(total is 100 cfs). The unimpaired 2-year peak from the regional curve is 108 cfs.
Crater Diversion Channel can take 100% of the natural flow, but note that we are
unsure of the discharge for peak flows below the diversion since no flow data exists
under Project operations.

- From comparisons of 1944 historical aerial photography and recent infrared
photography, the meadow has not changed in shape or size.  Upland tree coverage
near Crater Creek has increased since 1944.

- 1960 environmental assessment indicated poor meadow condition.

- Assuming that the frequency of overbanking flows has been reduced by Project
operations, floodplain development processes have been altered.

5: Lodgepole pine encroachment into meadow and grazing activities.

6: Fairly diverse stem age class diversity; although a limited number of true seedlings

6 and 10: High densities of stems <1/2” observed

7: Greater than 25 herbaceous layer species and 2 shrubs species were identified

8: FACW and OBL species present, although lodgepole pine encroachment in meadow

9 and 11: Discontinuous riparian shrubs along reach.  Shrubs within bankfull indications
along some locations, as well as, completely absent from others.  In comparison with
1944 photography, vegetation along the channel margins has increased.  However, as
stream powers associated with high flows would be dissipated through this reach as a
result of the increased hydraulic width and decreased gradient, vegetation may not have
significant role in the bank protection.

12: Large woody debris was observed within the channel.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition to Functional – At Risk

Trend for Functional-At Risk:

Upward (for meadow vegetation):  In comparison with earlier meadow 
assessments (e.g. 1960), improvements in meadow vegetation have occurred.
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations

Other (specify): Grazing
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Appendix D:  Detailed Proper Functioning Condition (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: Ely Creek

Date: Segment/Reach ID: Group 2

Miles: RM 0.5 to 0.7 (Diversion at 1.0) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen channel type: A, bedrock-cascade and plane-bed channel type.

- Non-continuous white alder riparian scrub

- This section has little potential for riparian vegetation and therefore is not necessary
for channel stability.

- 6: Individuals <1” to >4” in diameter were observed.

- 7, 8, and 9: Alders and willows dominate the riparian community, indicating
adequate water availability.

- 12: Non-continuous corridor has the potential to supply wood to the system.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations
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PROPER FUNCTIONING CONDITION (PFC)
STANDARD CHECKLIST

Name of Riparian-Wetland Area:  Hooper Creek

Date: Segment/Reach ID: Riparian Location 20

Miles: RM 0.3 to 0.7 Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Under historical hydrology, it is likely that the stream channel was a braided channel
with multiple channels that contained flows during high runoff periods.

6: Seedlings are present, stems ranging in size from < ½” to 5” present

10: Stems ranging in size from < ½” to 5” present

7: Thirteen herbaceous layer species, 5 shrub species, and 4 overstory species
identified

8: OBL and FACW species present

9: Willows and various herbs present for bank stability

12: Woody debris observed within the channel and on the banks.

15: Lateral stream movement on the alluvial fan is associated with infrequent debris
flows and high flow events that induce channel avulsion.  This process is no longer
functional.

17:  Excess deposition in pools indicated by the V*w studies.  It is believed that the
deposition is associated with releases from low-level outlet of the dam during
maintenance activities to remove sediments impounded behind the dam.

SUMMARY DETERMINATION

Functional Rating:

Functional – At Risk

Trend for Functional-At Risk:

Not Apparent

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations

Other (specify): Sediment management
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)
STANDARD CHECKLIST

Name of Riparian-Wetland Area: Mono Creek

Date: Segment/Reach ID: Riparian Group 2

Miles: RM 5.4 to 5.7 (Diversion at 5.8) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen channel type: B2, Step-pool/plane-bed channel type.  Pebble counts
indicate that boulder is the dominate particle size in riffles.

- Continuous bank of montane riparian scrub

6 and 10: Stems less than 1” to 4: in diameter are present

7: Alders, willows, and various herbaceous layer species present

8: Presence of alders and willow indicates available water

9: Shrub species on banks for stabilization (although boulder substrate is not
susceptible to erosion).

12: Continuous riparian corridor has the potential to supply large woody debris.

5 and 17: There are indications from visual observations of excess fine sediment
deposition below the diversion up to ½-mile downstream.  This was not quantified, but
appears to be related to previously draining the diversion for sediment maintenance.

SUMMARY DETERMINATION

Functional Rating:

Functional – At Risk

Trend for Functional-At Risk:

Not Apparent: Related to sediment management issues

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations

Other (specify): Sediment maintenance practices
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area:  Mono Creek

Date: Segment/Reach ID: Riparian Locations 1 and 2

Miles: RM 2.3 to 2.8; 3.5 to 3.7 Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Historic inundation of floodplains is inconclusive based on hydraulic analyses, and
the definition of a floodplain as inundated every 1.5 to 2 years (PFC definition).
Flows have definitely decreased – conclusion is that the ‘floodplain’ is no longer
connected.

1: Bars are not inundated as frequently as under historical hydrology.

4 and 14: Minimal vegetation on point bars, especially within upper reach.

6: Few seedlings observed, low stems densities, predominately one size class present

7: Greater than 25 herbaceous layer species, 4 to 5 shrub species, and a tree canopy
layer with 3 to 4 species identified within the reaches.

8: OBL and FACW species present, but evidence of recent regeneration was lacking.

9: Alders, willows, and sedge and rush species identified

11: Besides the bars which are rarely inundated under the current flow regime, banks
are well-vegetated by alders and willows.

12: Woody debris was observed on the floodplain and within the channel.

5 and 17: Some indications of excess fine sediment; V*w=0.29> B-type non-project
channels as a group, but some non-project B-channels (e.g. Chiquito and Bear) have
high V*w.  Bulk sample results are also mixed – fines criteria exceeded on one sample,
but the same occurred with non-project Mono Creek samples upstream of Lake Edison.

SUMMARY DETERMINATION

Functional Rating (check one):

Functional – At Risk

Trend for Functional-At Risk:

Not apparent

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations

Other (specify): Recreation and grazing
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: Mono Creek

Date: Segment/Reach ID: Riparian Location 21

Miles: RM 4.4 to 4.7 (Above Mono Meadows) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Dense riparian shrubs within channel and bankfull indicators

- Rosgen channel type B2: this channel type has little potential for riparian vegetation
and channel stability interactions; cascade-step-pool reach

- No indications of fine sediment from visual observations.

6 and 10: Shrub seedlings and stems ranging in size from seedlings to 3” were
observed

7: Eight herbaceous layer species and two shrub species were identified.

8: FACW species present

11: Shrubs and grasses present on banks for stability

12: A few pieces of large woody debris were observed.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: North Fork Stevenson Creek

Date: Segment/Reach ID: Riparian Location 6

Miles: RM 1.7 to 2.4 Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Floodplain is inundated infrequently – floodplain did not exist historically because
flows greater than 300 cfs required to overbank onto bars.  Flows of this magnitude
are a 25-year unimpaired peak flow.

- During high flow augmentation from Tunnel 7, energy dissipation is onto the
floodplain.  However, unusually high flows (several thousand cfs) have caused
channel shifting and bank erosion since Project Operations began.

1: Floodplain created by augmented flows.

3: The channel was a smaller, confined channel historically.

6 and 10: All age classes present; high densities of stems <1/2” to 3” in diameter.

7: Greater than 20 herbaceous layer species, alders and willows, and various overstory
species identified.

8: FACW and OBL species present

9 and 11: High density of alders on banks and bars (encroached)

12: Large woody debris piles observed within the channel and floodplain.

15: Laterally unstable at high augmented flows

5 and 17: Excessive erosion in past, and deposition of large bars

SUMMARY DETERMINATION

Functional Rating:

Nonfunctional: Due to alterations in the channel form

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations

Augmented flows

Other (specify): Historic extremely high flows from Tunnel 7
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: North Fork Stevenson Creek

Date: Segment/Reach ID: Riparian Group 2

Miles: RM 1.1 to 1.2 (Below Eastwood Powerhouse) Acres:

Yes No N/A HYDROLOGY
X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen channel type A, bedrock-controlled section of channel downstream from
gravel deposition below Eastwood Powerhouse.

- Non-continuous white alder riparian scrub/montane riparian scrub corridor

12: Non-continuous corridor is a potential supply of large woody debris for the system.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations

Augmented flows
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: Pitman Creek

Date: Segment/Reach ID: Riparian Group 2

Miles: RM 0.8 to 1.2 (Diversion at 1.5) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen channel type: A, bedrock steep-gradient channel

- Non-continuous white alder riparian scrub/montane riparian scrub

- Riparian corridor width varies with valley width (greater in the wider stream reaches).

- This section has little potential for riparian vegetation and therefore is not necessary
for channel stability.

12: Non-continuous corridor has the potential to supply wood into the system.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations



Combined Aquatic Working Group CAWG 11 Riparian

Copyright 2004 by Southern California Edison Company CAWG 11-D-32

APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: San Joaquin River

Date: Segment/Reach ID: Riparian Group 2
Miles: RM 15.5 to 15.7 (at USGS gage at Chawanakee), 18.4 to 18.6 (Mammoth
Powerhouse Reach), and 25.3 to 25.5 (Shakeflat) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape
setting (i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X ? 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen channel type: G2c

- Sparse to non-continuous white alder riparian scrub

- This section has little potential for riparian vegetation and is not necessary for
channel stability.

- Bar vegetation coverage is similar in historical (1944) and recent aerial photography.

- Mammoth Powerhouse and Shakeflat reaches are a cobble-dominated bed; the
reach between Dam 6 and Redinger Lake is boulder-dominated.

15. Bedrock control in canyon.

5 and 17.  May be fine sediment deposition associated with sluicing operations at Dam
6. Ground photographs indicate sluicing operations at Dam 6 have in the past (1960’s)
caused excess sediment deposition.  It is unknown if this still occurs.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition: Mammoth Powerhouse and Shakeflat

Functional – At Risk: Between Dam 6 and Redinger Lake

Trend for Functional-At Risk:

Not Apparent:  Sediment management issues between Dam 6 and Redinger 
Lake

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations

Other (specify): Sediment Management Practices
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: South Fork San Joaquin River

Date: Segment/Reach ID: Riparian Locations 13 and 14

Miles: RM 20.5 to 20.9 (Mono Hot Springs) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen type: C3, overbanking flows into the campground areas require at least
4,000 cfs-7,000 cfs.  This is greater than the 2-year historic flood event, so the
campground is a low-terrace area.

1: If ‘relatively’ frequent is defined as the 5-year flood interval on an instantaneous peak
flow basis, then this reach would be functioning as a floodplain.

4: 9, 1, and 14: Minimal shrubs and herbs on bars

6: No seedlings observed, a few smaller shrubs are located at the channel edges.

7: Willows and alders are present within the reach – that have the potential to recover
under suitable conditions.  Similarly, OBL and FACW species are present.  Greater than
25 herbaceous layer species and 1 shrub species were identified within the riparian
corridor (including within the meadows).

8: OBL and FACW species are present.

10: New stems growth was observed on the few individuals present.

12: No woody debris was observed

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations

Other (specify): Heavy recreation and past grazing
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area:  South Fork San Joaquin River

Date: Segment/Reach ID: Riparian Group 2

Miles: RM 13.8 to 14.0 (Rattlesnake Crossing) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting
(i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

- Rosgen channel type: G2 – entrenched, narrow valley

- Rattlesnake Crossing and downstream to the confluence with SJR, the channel is
bedrock controlled, controlling lateral position (e.g. non-erodible banks and bed)

- Non-continuous, narrow band of white alder riparian scrub/montane riparian scrub

- This section has little potential for riparian development and therefore, is not
necessary for channel stability.

4: In entrenched channels, high riparian coverage is not expected.

SUMMARY DETERMINATION

Functional Rating:

Proper Functioning Condition

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:

Flow regulations
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

PROPER FUNCTIONING CONDITION (PFC)

STANDARD CHECKLIST

Name of Riparian-Wetland Area: South Fork San Joaquin River, Jackass Meadow
Complex

Date: Segment/Reach ID: Riparian Locations 10, 11, 15, 16, 17

Miles: RM 26.1 to 27.7 (Jackass Meadow) Acres:

Yes No N/A HYDROLOGY

X 1)  Floodplain above bankfull is inundated in “relatively frequent” events

X 2)  Where beaver dams are present they are active and stable

X 3)  Sinuosity, width/depth ratio, and gradient are in balance with the landscape
setting (i.e., landform, geology, and bioclimatic region)

X 4)  Riparian-wetland area is widening or has achieved potential extent

X 5)  Upland watershed is not contributing to riparian-wetland degradation

Yes No N/A VEGETATION

X 6)  There is diverse age-class distribution of riparian-wetland vegetation 
(recruitment for maintenance/recovery)

X 7)  There is diverse composition of riparian-wetland vegetation (for     
maintenance/recovery)

X 8)  Species present indicate maintenance of riparian-wetland soil 
moisture characteristics

X 9)  Streambank vegetation is comprised of those plants or plant  communities that
have root masses capable of withstanding high streamflow events

X 10)  Riparian-wetland plants exhibit high vigor

X 11)  Adequate riparian-wetland vegetative cover is present to protect banks and
dissipate energy during high flows

X 12)  Plant communities are an adequate source of coarse and/or large 
woody material (for maintenance/recovery)

Yes No N/A EROSION/DEPOSITION

X 13)  Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse
and/or large woody material) are adequate to dissipate energy

X 14)  Point bars are revegetating with riparian-wetland vegetation

X 15)  Lateral stream movement is associated with natural sinuosity

X 16)  System is vertically stable

? X 17)  Stream is in balance with the water and sediment being supplied by the 
watershed (i.e., no excessive erosion or deposition)
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APPENDIX D:  DETAILED PROPER FUNCTIONING CONDITION (PFC).

REMARKS

1: Floodplain is disconnected.

3: Aerial photography shows little change 18 years after dam.  Width to depth ratio is
less in Blayney Meadows.

4: Aerial photography indicates increased coverage by upland species on banks since
1944.

6 and 10: Few seedlings observed, but recent new individual and stem growth occurred
within 4 m of the channel margin.  Stem sizes range from <1/2” to 3“.

7: Approximately 20 herbaceous layer species and 3 shrubs were identified within the
riparian corridor.

8: FACW and OBL species present, although bare soil and less coverage is observed
with increased distance from the channel.

9 and 11: At present, bars are revegetating with shrubs and trees following high flows;
coverage is predominately by the herbaceous layer.  Banks are stabilized with upland
tree individuals and some riparian shrubs.

12: Large woody debris was observed within the channel and on the floodplain.

14: After the high 1995 and 2003 flows, new seedlings were observed on the point bars,
in particular on the point bar adjacent to Meadow 30.  However, high numbers of
seedlings of upland trees species were also observed.

15: Aerial photography indicates a less dynamic channel – bank erosion and lateral
movement are not as great under current conditions than under historical conditions.
Peak flows have been reduced, but occasional spills do occur.

17: Mean grain size is smaller at Jackass Meadows than at Blayney Meadows.  One
sample exceeded the fines criteria of >30% at Jackass and 3 exceeded the criteria at
Blayney. Possible fine sediment issue – bulk samples indicate high fines content, but
similar findings occurred at Blayney.

SUMMARY DETERMINATION

Functional Rating:
Proper Functioning to Functional – At Risk

Are factors contributing to unacceptable conditions outside the control of the
manager?

Yes

If yes, what are those factors:
Flow regulations

Other (specify): Heavy pack animal use and recreation



Combined Aquatics Working Group CAWG 11 Riparian

Copyright by 2004 Southern California Edison Company

APPENDIX E

Quantitative Study Results Summaries



Combined Aquatic Working Group CAWG 11 Riparian

APPENDIX E:  QUANTITATIVE STUDY RESULTS SUMMARIES.

Copyright 2004 by Southern California Edison Company CAWG 11-E-1

The quantitative study results for the riparian attributes evaluated are summarized for
each reach, organized by similarities in elevation and drainage area.  Refer to the
Tables for the specific information.

HIGH ELEVATION, SMALL DRAINAGE AREA

Study Streams

Tombstone Creek and Crater Creek have fairly small drainage areas and occur at high
elevations.  Each stream will be discussed collectively for each riparian resource
attribute evaluated.

TOMBSTONE CREEK

Riparian corridor width was 5 m (16.4 ft) along Tombstone Creek along the meadow
reach.

No fluvial-transported woody debris was observed within the channel or floodplain.

No evidence of unusual mortality was observed.  Encroachment was not observed.

Species richness.  Herbaceous layer species, including hairy arnica (Arnica mollis),
Drummond’s rush (Juncus drummondii), blue wildrye (Elymus glaucus), common yarrow
(Achillea millifolium), Lemmon’s yampah (Perideridia lemmonii), Sierra rush (Juncus
nevadensis), slender cinquefoil (Potentilla gracilis), wandering fleabane (Erigeron
peregrinus), and Fendler’s meadow rue (Thalictrum fendleri) were observed within the
study reach.  Salix spp. (A) and lodgepole pine (Pinus contorta ssp. murrayana) were
the only shrub and tree species observed within the reach.  Fifty-one percent of the total
number of species observed within the meadow occurs within the riparian corridor.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 59%,
with an average height of 32.2 cm (12.7 in).  Average shrub coverage is less than 10%,
with an average height of 3.1 m (10.2 ft).  Tree canopy coverage is 60% on average,
with an average height of 10.6 m (34.8 ft).

Species Coverage.  Salix spp. (A) (less than 10% coverage) is the only shrub species
within the riparian corridor along Tombstone Creek, occurring within 2 m of the channel.
Lodgepole pine, with average coverage between 60 and 99%, is the only tree species
present within the tree canopy (within 2 m of the channel).

Stem Density.  Average shrub stem densities within the riparian corridor (within 2 m of
the channel) are fairly low along Tombstone Creek (8.3 stems/10 m2).

Shrub Stem Size Class.  Stem size classes range from less than ½ inch to 5 inch
along Tombstone creek.  Although total number of stems is fairly low, there is diversity
in age class structure.  No seedlings were observed, but recent stem growth has
occurred.  The majority of the stems are less than ½ inch to 1 inch in diameter.
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Tree Density.  Tree densities are moderate along Tombstone Creek (4.7 trees/10 m2).
Lodgepole pine seedling trees were observed within the riparian corridor near the
channel margin.

Basal Area.  Mean basal area within 2 m of the channel margin is high along
Tombstone Creek (5,155 cm2/10 m2), with large trees (368 cm2/tree on average).

Decadence.  Decadence of Salix spp. (A) and lodgepole pine was 15% and 18%,
respectively, along Tombstone Creek.

CRATER CREEK

Riparian corridor width was 20 m (65.6 ft) along Crater Creek.

Large woody debris was observed within the channel, trapping sediment upstream.

No evidence of unusual mortality was observed.  Mountain alders (Alnus incana ssp.
tenuifolia) and herbs were observed to be growing in the center of the active channel.

Species Richness.  Herbaceous layer species, including mountain meadow
beardtongue (Penstemon rydbergii), creeping St. Johnswort (Hypericum anagalloides),
blister sedge (Carex vesicaria), Canada goldenrod (Solidago canadensis ssp. elongata),
California goldenrod (Solidago californica), bentgrass (Agrostis pallens), meadow
starwort (Stellaria longipes), mountain selfheal (Prunella vulgaris ssp. lanceolata),
Sierra rush, wandering fleabane, common cinquefoil (Potentilla glandulosa), and
American wild mint (Mentha arvensis), were observed within the study reach.  Mountain
alder, tongueleaf willow (Salix ligulifolia), and lodgepole pine occur within the reach.
Eighty-five percent of the total number of species observed within the meadow occur
within the riparian corridor.

Canopy Coverage and Height.  Herbaceous layer coverage is between 60 and 99%,
with an average height of 36.4 cm (14.3 in).  Average shrub coverage is 25%, with an
average height of 2.1 m (6.9 ft).  Tree canopy coverage is typically less than 10%, with
an average height of 5.5 m (18.0 ft).

Species Coverage.  Mountain alder and Salix spp. (A) occur within the riparian corridor
along Crater Creek.  Lodgepole pine canopy coverage is between 10 and 24% within
the riparian corridor.

Stem Density.  Average stem density within the riparian corridor adjacent to Crater
Creek is 22.2 stems/10 m2.  Stem densities are highest nearest the channel (40.3
stems/10 m2), with no stems between 2 and 10 m from the channel.

Shrub Stem Size Class.  Stem sizes range between true seedlings and 3 inch in
diameter.  Mountain alder seedlings were observed near the channel margin. Recent
stem growth was observed for both mountain alders and tongueleaf willow.
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Tree Density.  Tree densities are low within the riparian corridor along Crater Creek
(1.7 trees/10 m2).  Lodgepole pine seedling trees were observed within the riparian
corridor near the channel margin.

Basal Area.  Mean basal area is high along Crater Creek (2,569 cm2/10 m2), with large
trees (257 cm2/tree).  Basal areas are low near the channel margin (small individuals).
Larger trees occur at the edges of the riparian corridor, 10 to 20 m from the channel
margin.

Decadence.  No decadence of mountain alder or Salix spp. (A) was observed within the
riparian corridor.  Tongueleaf willow decadence was 25% on average.  Lodgepole pine
decadence was 3%.

North Slide, South Slide, and Hooper Creek have fairly small drainage areas and occur
at high elevations, but also flow through an alluvial fan.

NORTH SLIDE (RM 0.0-0.3)

Riparian corridor width ranged from 2 to 6.5 m (6.6 to 21.3 ft).

Large woody debris was observed within the channel.  Debris, consisting of leaves
and small sticks, was trapped up to 1.8 m (6 ft) in the trees along the stream.

No evidence of unusual mortality or encroachment was observed.

Potential land use influences include hiking and fishing, although uses are minimal.

Species richness.  Herbaceous layer species (0.8 species/10 m2), including western
needlegrass (Achnatherum occidentale), northern willow herb (Epilobium ciliatum),
American bistort (Polygonum bistortoides), and Fendler’s meadow-rue were observed
within the study reach.  Eight shrub species (0.57 species/10 m2), including bitter cherry
(Prunus emarginata), Scouler’s willow (Salix scouleriana), and Salix spp. (A), and 2
different tree species (0.14 species/10 m2), quaking aspen (Populus tremuloides), and
lodgepole pine occur along North Slide.

Canopy Coverage and Height.  Herbaceous layer coverage is between 2 and 9%, with
an average height of 39.4 cm (15.5 in).  Average shrub coverage is typically between 40
and 59%, with an average height of 3.5 m (11.5 ft).  Tree canopy coverage is between
10 and 39%, with an average height of 10.4 m (34.1 ft).

Species Coverage.  Scouler’s willow, Salix spp. (A), bitter cherry, and Sierra currant
(Ribes nevadense) are the dominant shrubs along North Slide.  Quaking aspen is the
dominant tree species, with average canopy coverage between 25 and 39% along the
stream channel.  Coverage by Scouler’s willow is fairly consistent up to 6 m from the
channel.  Coverage by Salix spp. (A) increases with distance from the channel, whereas
coverage by Sierra currant decreases with distance from the channel.
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Stem Density.  The average stem density of shrubs along North Slide is 24.5 stems/10
m2, with the highest densities within 4 m of the channel.

Shrub Stem Size Class.  The majority of the stems are less than <1/2 inch in diameter,
although few new growth stems occur within 4 m of the channel margin.  The range of
sizes classes is low, indicating a lack of age class structure.  No true seedlings were
observed along within the study reach. Stems up to 5 inch in diameter are present. The
density of larger stems increases with distance from the channel, while the density of
stems between ½ inch and 1 inch decrease with distance.

Tree Density.  Tree density is moderate along North Slide (3.1 trees/10 m2).  Quaking
aspen, lodgepole pine, and western juniper (Juniperus occidentale) seedlings and/or
trees less than ½ inch in diameter were observed along the channel.  The western
juniper and lodgepole pine seedlings were observed within 2 m of the channel, whereas
quaking aspen seedlings were observed at all distances from the channel.

Basal Area.  Mean basal area is fairly low along North Slide (35 cm2/10 m2).  Basal
areas are greatest nearest the channel and decrease with distance onto high elevations
on the alluvial fan.  The riparian corridor is comprised of many small individuals (0.8
cm2/individual).

Decadence.  Decadence of shrub species ranges between 0 and 57% (Salix spp. (A)).
Tree decadence was less than 2% for species present.

SOUTH SLIDE (RM 0.0-0.3)

Riparian corridor width ranged from 4.6 to 5.5 m (15.1 to 18.0 ft).

Very little large woody debris was observed within the channel and on the floodplain.

No evidence of unusual mortality or encroachment was observed.

Potential land use influences include hiking and fishing, although uses are minimal.

Species richness.  Herbaceous layer species (1.7 species/10 m2), including common
yarrow, California mugwort (Artemisia douglasiana), wormwood (Artemisia
dracunculus), Jones’ sedge (Carex jonesii), spreading groundsmoke (Gayophytum
diffusum), scratchgrass (Muhlenbergia asperifolia), California goldenrod, and Fendler’s
meadow-rue were observed within the study reach.  Five shrub species, including bitter
cherry and Scouler’s willow and 5 different tree species, quaking aspen, western
juniper, and lodgepole pine occur along South Slide.

Canopy Coverage and Height.  Herbaceous layer coverage is between 10 and 39%,
with an average height of 31.3 cm (12.3 in).  Average shrub coverage is typically
between 40 and 59%, with an average height of 3.8 m (12.5 ft).  Tree canopy coverage
is between 25 and 39%, with an average height of 6.0 m (19.7 ft).
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Species Coverage.  Bitter cherry, Sierra currant, and Scouler’s willow are the dominant
shrub species along South Slide.  Coverage by quaking aspen is between 25 and 39%
along the channel.  Coverage by Scouler’s willow is between 25 and 39% along the
channel at all distances.  Coverages by bitter cherry and Sierra currant are higher within
2 m of the channel that at greater distances.

Stem Density.  The average stem density of shrubs along South Slide is 34.33
stems/10 m2.  Stem density varies little with distance from the channel.

Shrub Stem Size Class.  Stem sizes range from less than ½ inch to 3 inch in diameter,
with a diversity in age class structure.  No true seedlings were observed within the study
reach.  New stem growth was fairly low within 4 m of the channel margin, but was
greater at greater distances.  The density of larger stems increases with distance from
the channel, while the density of stems between ½ inch and 1 inch decrease with
distance.

Tree Density.  Tree density is fairly high along South Slide (7.5 trees/10 m2).  Recent
regeneration was observed for quaking aspen and Jeffery pine (Pinus jeffreyi).  Quaking
aspen seedlings were observed throughout the floodplain.  In comparison, Jeffery pine
seedlings were only observed immediately adjacent to the channel.

Basal Area.  Mean basal area is fairly low along South Slide (26 cm2/10 m2).  Basal
areas are greatest nearest the channel and decrease with distance onto high elevations
on the alluvial fan.  The riparian corridor is comprised of many small individuals (0.3
cm2/individual).

Decadence.  Decadence of shrub species ranged from 0 to 32% (Scouler’s willow).
Average decadence of western juniper and aspen 17% and 9%, respectively.

HOOPER CREEK (RM 0.0-0.7)

Riparian corridor width ranged from 2 to 5.1 m (6.6 to 16.7 ft).

Large woody debris piles were observed adjacent to the stream channel.

No evidence of unusual mortality or encroachment was observed.

Potential land use influences include hiking and fishing, although uses are minimal.

Species richness.  Herbaceous layer species (0.6 species/10 m2), including bentgrass,
abruptbeak sedge (Carex abrupta), northern willow herb, spreading groundsmoke,
creeping St. Johnswort, poverty rush (Juncus tenuis), and Canada goldenrod were
observed within the study reach.  Five shrub species (0.45 species/10 m2), including
mountain alder, bitter cherry and yellow willow (Salix lutea) and 4 different tree species
(0.36 species/10 m2), Jeffery pine, white fir (Abies concolor), red fir (Abies magnifica),
and incense cedar (Calocedrus decurrens) occur along Hooper Creek.
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Canopy Coverage and Height.  Herbaceous layer coverage is typically less than 1%,
with an average height of 9.0 cm (3.5 in).  Average shrub coverage is typically between
10 and 29%, with an average height of 2.1 m (6.9 ft).  Tree canopy coverage is less
than 10%, with an average height of 7.5 m (24.6 ft).

Species Coverage.  Mountain alder is the dominant shrub along Hooper Creek, with
coverages greater within 2 m of the channel than at greater distances.  Incense cedar,
Jeffery pine, and white fir dominate the tree canopy.  Coverage by incense cedar is
greater 4 m from the channel than immediately adjacent to it.

Stem Density.  The average stem density of shrubs along Hooper Creek is 14.5
stems/10 m2, with the highest densities within 2 m of the channel.

Shrub Stem Size Class.  Stem densities are fairly low, but the age class distribution is
diverse, with stems present in all age classes from true seedlings to 5 inch in diameter.
Regeneration and new stem growth was observed within 4 m of the channel margin.
The densities of all stem classes present are higher within 2 m of the channel and
decrease with distance.

Tree Density.  Tree density is moderate along Hooper Creek (5.2 trees/10 m2).  Only
Jeffery pine was observed to be regenerating along the channel.

Basal Area.  Mean basal area is fairly high along Hooper Creek (291 cm2/10 m2).
Basal areas are considerably greater at distances greater than 2 m from the channel.
The riparian corridor is comprised of individuals with a range of sizes, from large to true
seedlings.

Decadence.  Decadence for shrub species was less than 7% for all species, except for
bitter cherry (25%). Decadence of white fir, incense cedar, and Jeffery pine are greater
than 20%.

Comparison Streams

BOULDER CREEK, COON CREEK, and TAMARACK CREEK have fairly small drainage areas
and occur at high elevations.  All the comparison streams will be discussed collectively
for each riparian resource attribute evaluated.

Average Riparian corridor width ranges from 9 m (29.5 ft) along Coon Creek to 14 m
(45.9 ft) along Boulder Creek.

Large woody debris was observed within and across the channel along Coon Creek,
Tamarack Creek, Boulder Creek.  A small amount of small to medium sized wood was
observed within the channel and on the floodplain within Tamarack Creek. Large debris
piles were observed within the Boulder Creek floodplain.

No evidence of unusual mortality or encroachment was observed along Coon Creek
or Tamarack Creek, except caused by logging.  Recent fire scars were observed within
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the Boulder Creek floodplain.  Although riparian vegetation was fairly dense along
Tamarack Creek and Boulder Creek, dense vegetation was not observed within bankfull
indicators.  Small and young shrubs were observed on bars.

Potential land use influences.  Grazing was observed along Coon Creek and
Tamarack Creek.  Land use influences along Coon Creek include camping, fishing,
hiking, hunting, OHV use, and timber management.  Land use influences along
Tamarack Creek include hiking, fishing, hunting, OHV use, and timber management.
Land use influences along Boulder Creek include hiking and fishing.

Species richness.  The herbaceous layers along Tamarack Creek and Coon Creek
contain between 37 and 50 species.  Less than fifteen species occur within the
herbaceous layer along Boulder Creek.  Species that occur along Coon Creek include
bentgrass, Sierra sedge, alpine shooting star (Dodecatheon alpinum), blue wildrye,
northern willow herb, common horsetail, wandering fleabane, tall mannagrass (Glyceria
elata), white-flowered hawk-weed (Hieracium albiflorum), creeping St. Johnswort,
straightleaf rush (Juncus orthophyllus), smallflowered woodrush (Luzula parviflora),
liverwort (Marchantia polymorpha), common yellow monkeyflower (Mimulus guttatus),
Lemmons’ yampah, western cowbane (Oxypolis occidentalis), bearded lousewort
(Pedicularis semibarbata), America bistort, hedge-nettle (Stachys ajugoides), bog
wintergreen (Pyrola asarifolia ssp.asarifolia), primrose monkeyflower (Mimulus
primuloides), willow dock (Rumex salicifolius), variegated clover (Trifolium variegatum),
fat-fruited sedge (Carex lenticularis), and Macloskey’s violet (Viola macloskeyi).
Species that occur along Tamarack Creek include common yarrow, Oregon bentgrass
(Agrostis oregonensis), abruptbeak sedge, scarlet paintbrush (Castilleja miniata ssp.
miniata), alpine shooting star, northern willow herb, creeping St. Johnswort, Sierra rush,
common yellow monkeyflower, arrow butterweed (Senecio triangularis), and common
cinquefoil.  Species that occur along Boulder Creek include bentgrass, smoothbeak
sedge (Carex integra), reedgrass (Calamagrostis stricta), blue wildrye, northern willow
herb, common horsetail, tall mannagrass, and western bracken fern (Pteridium
aquilinum).  Two shrub species, Sierra currant and arroyo willow (Salix lasiolepis), and 2
tree species, including white fir and lodgepole pine, occur along Coon Creek.   Nine
shrub species, including Scouler’s willow and western labrador tea (Ledum
glandulosum), and 3 tree species, including white fir, red fir, and lodgepole pine, occur
within the Tamarack Creek floodplain.  Four shrub species, including Scouler’s willow
and mountain alder, and 2 tree species, white fir and lodgepole pine, occur along
Boulder Creek.

Canopy Coverage and Height.  Herbaceous layer coverage ranges from 2 to 9%
along Tamarack Creek to 60 to 99% along Coon Creek, with the average height
between 17.2 and 55.6 cm (6.8 and 21.9 in).  Shrub layer coverage ranges from less
than 1% on Coon Creek to between 25 and 39% along Boulder Creek and Tamarack
Creek.  Shrub height ranges between 0.2 and 3.5 m (0.7 and 11.5 ft).  Tree layer
coverage ranges from 10% along Boulder Creek to 39% along Coon Creek and
Tamarack Creek.  Tree height ranges between 2.8 and 13.8 m (9.2 and 45.3 ft).
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Species Coverage.  The dominant species within Tamarack Creek, Coon Creek, and
Boulder Creek floodplains include mountain alder (coverage between 25 and 39% along
Boulder Creek), tongueleaf willow along Coon Creek (coverage less than 10%), and
Salix spp. (A) (less than 10% coverage along Tamarack Creek).  White fir is the
dominant tree species along Coon Creek.  Lodgepole pine is the dominant tree species
within Boulder Creek and Tamarack Creek floodplains.  Shrub coverage is present (less
than 10%) from 2 to 12 m from the channel margin along Tamarack Creek.  Mountain
alder coverage ranges from 40 to 99% up to 12 m from the channel. White fir and
lodgepole pine coverage increases with distance from the channel along Coon Creek.
Lodgepole pine coverage similarly increases with distance within the Tamarack Creek
floodplain.  Coverage by white fir and lodgepole pine is similar at all distances, but
greatest between 2 and 4 m from the channel margin, along Boulder Creek.

Stem Density.  Mean stem densities range from 0.72 stems/10 m2
  (Coon Creek) to

82.5 stems/10 m2 (Tamarack Creek).  Along Tamarack Creek, the highest stem
densities occur within 4 m of the channel, but remain greater than 43 stems/10 m2

greater than 16 m from the channel.  Stem densities are greatest 6 to 8 m from the
channel along Boulder Creek (68 stems/10 m2).

Shrub Stem Size Class.  The majority of the stems along Coon Creek are less than ½
inch in diameter.  No true seedlings were observed.  Stem class diversity is poor.  The
majority of the stems along Tamarack Creek are between less than ½ inch and 3 inch in
diameter.  True seedlings were observed within the floodplain.  Stem densities for stems
less than 3 inch decrease with distance from the channel.  Along Boulder Creek, stems
range in size from less than ½ inch to 5 inch in diameter.  True seedlings were observed
near the channel.  The densities of stems of all size classes increases with distance
from the channel margin.

Tree Density.  Tree density ranges from 1.7 trees/10 m2 (Boulder Creek) to 13.5
trees/10 m2 (Coon Creek).  Lodgepole pine and white fir true seedlings were observed
within the Coon Creek floodplain (within 4 m of the channel margin) and lodgepole pine
true seedlings were observed within the Tamarack Creek floodplain (6 to 12 m form the
channel margin).

Basal Area. Mean basal area ranges from 58.6 cm2/10 m2 at Coon Creek to 1,068
cm2/10 m2 along Tamarack Creek.  The tree canopy is comprised of many small
individuals along Coon Creek.  Trees of a range of sizes occur within Tamarack Creek
floodplain.  And, mostly large trees comprise the tree canopy along Boulder Creek.
Basal areas increase with distance from the channel along Coon Creek.  Basal areas
are fairly constant throughout the Tamarack Creek floodplain.  And, basal areas are
greatest 4 to 6 m from the channel along Boulder Creek, and decrease at greater
distances.

Decadence.  Shrub decadence is typically less than 10% along Boulder Creek, Coon
Creek, and Tamarack Creek.  Decadence of trees is less than 20% the three
floodplains.
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An alluvial feature was identified along COON CREEK; however, the geomorphology of
the drainage is different from that along North and South Slides, and Hooper Creek.
The gradient is less and the stream does not flow through an alluvial fan.  The sampled
reach is an alluvial feature where the floodplain widens and stream flow dissipates
depositing coarse sediments.  The channel is braided and many downed logs occur
within the floodplain.  This is in contrast to the steep and confined stream channels of
North and South Slide, and Hooper Creek.  However, the majority of these logs are
slash from timber harvesting within the surrounding watershed.

Average Riparian corridor width is 13.2 m (43.3 ft).

Large amounts of large woody debris were observed within the reach.  Most of the
deposited wood was slash from the surrounding hillslopes.  Small to medium-sized
debris occurs both within the channel and on the banks.  Flow paths within the reach
were influenced by locations of LWD piles.

Evidence of unusual mortality included timber harvesting and grazing of herbs and
willows (Salix spp.) by livestock.  Evidence of unusual encroachment was not
observed, although lodgepole pines were observed within the braided channel system.

Potential land use influences include camping, hiking, fishing, hunting, and timber
harvest management.

Species richness.  Greater than 40 herbaceous layer species, including Oregon
bentgrass, western mountain aster (Aster occidentalis ssp. occidentalis), western lady
fern (Athyrium filix-femina), abruptbeak sedge, fat-fruited sedge, alpine shooting star,
northern willow herb, common horsetail, white-flowered hawkweed, creeping St.
Johnswort, longstyle rush (Juncus longistylis), Sierra rush, liverwort, primrose
monkeyflower, scratchgrass, western cowbane, Lemmon’s yampah, willow dock, arrow
butterweed, and Fendler’s meadow-rue, were observed within the study reach.  Two
shrub species, including Sierra gooseberry (Ribes roezlii) and willow, and 3 tree
species, including white fir, red fir, and lodgepole pine, occur along Coon Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 59%,
with an average height of 39.4 cm (15.5 in) within the reach. Average shrub coverage is
less than 10%, with an average height of 0.5 m (1.6 ft).  Tree canopy coverage is
typically between 10 and 24%, with an average tree height of 9.6 m (31.5 ft).

Species Coverage.  Coverage by Sierra gooseberry and willow are less than 10% on
average within the reach.  Sierra gooseberry is found throughout the floodplain.  The
willows were located greater than 8 m from the main channel within the braided channel
system, but occur adjacent to other flow paths.  Coverages by red fir and white fir are
less than 1% and coverage by lodgepole pine is between 10 and 24% within the reach.
White fir and red fir are found throughout the floodplain.  Coverage by lodgepole pine
increases with distances from the main channel.
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Stem Density.  The average stem density of shrubs along Coon Creek is 9.5 stems/10
m2.  Stem densities are greatest near the main channel (14.8 stems/10 m2) and vary
between 0 and 8.6 stems/10 m2 within the braided channel system.

Shrub Stem Size Class.  The majority of the shrub stems are less than 1 inch in
diameter, with little diversity in stem class structure.  No stems larger than 1 inch were
observed.  No true seedlings or recent stem growth was observed.

Tree Density.  Tree density is fairly high along Coon Creek (10.3 trees/10 m2).  Recent
regeneration of red fir, white fir, and lodgepole pine (true seedlings and seedling trees)
were observed within the study reach.  Densities of seedlings tended to be higher at
distances greater than 2 m from the main channel.

Basal Area.  Mean basal area within the reach was moderate (342 cm2/10 m2) within
Coon Creek.  Basal area is fairly high throughout the floodplain, but increases with
distance from the main channel as the riparian corridor transitions within the
surrounding upland forest.  Mean basal area is fairly low, but the range of basal areas is
high.  This indicates that individuals of a wide range of sizes, from true seedlings to
mature individuals, are located within the floodplain.

Decadence.  Decadence of shrub species was less than 5%.  Decadence of tree
species ranged between 9 and 17% for white fir, red fir, and lodgepole pine.

HIGH ELEVATION, MEDIUM TO LARGE DRAINAGE AREA

Study Streams

Mono Creek and the SFSJ River are located at high elevations and have large drainage
areas.  Each reach studied is described.

MONO CREEK (RM 2.3-2.8)

Riparian corridor width ranged from 3 to 18 m (9.8 to 59.0 ft), with an average width of
36.1 ft).

Some small and medium-sized woody debris was observed scattered on the
floodplain.

No evidence of unusual mortality was observed.  Mountain alders are growing at the
edge of the water below bankfull indicators and mature lodgepole pines occur close to
the stream.

Potential land use influences along Mono Creek include fishing, hiking, hunting, and
nearby camping.  Grazing pressures are moderate.

Species richness.  Herbaceous layer species (1.2 species/10 m2), including common
yarrow, blister sedge, reedgrass, Whitney’s goldenbush (Hazardia whitneyi), common
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horsetail, creeping St. Johnswort, Sierra rush, straightleaf rush, Parry’s rush (Juncus
parryi), American wild mint, panicled bulrush (Scirpus microcarpus), Kentucky bluegrass
(Poa pratensis), and Canada goldenrod were observed within the study reach.  Five
shrub species (0.18 species/10 m2), including mountain alder and willows, and 3
different tree species (0.11 species/10 m2), including black cottonwood (Populus
balsamerifera ssp. trichocarpa), and lodgepole pine, occur along Mono Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 59%,
with an average height of 33.4 cm (13.1 in).  Average shrub coverage is typically less
than 10% with an average height of 1.8 m (5.9 ft).  Tree canopy coverage is typically
less than 39%, with an average height of 7.7 m (25.3 ft).

Species Coverage.  Mountain alder and shining willow (Salix lucida) are the dominant
shrubs along Mono Creek.  Lodgepole pine and black cottonwood are the dominant
species within the tree canopy layer.  Mountain alder coverage is greater than 10%
immediately adjacent to the channel and decreases with distance.  Trends in coverage
of shining willow follow similar trends. Coverage by tree species do not demonstrate any
strong trends with distance from the channel.

Stem Density.  Stem densities of woody shrubs are fairly low (9.01 stems/10 m2), with
the greatest number of stems occurring less than 2 m from the channel.  Few stems
were observed at greater distances.

Shrub Stem Size Class.  The majority of the stems are less than 1 inch in diameter.
The range of stem size classes is low, indicative of a lack in age class structure.  No
willow true seedlings were observed.  A few mountain alder true seedlings occurred
within the study reach.  No stems greater than 1 inch in diameter were observed within
2 m of the channel margin.  Between 2 and 8 m from the channel, stems up to and
larger than 5 inch in diameter were observed.

Tree Density.  Average tree density is low (2.3 trees/10 m2), although a few individuals
were observed at all distances up to the channel margin.  The overstory contains both
lodgepole pine and black cottonwood, with comparatively high densities of cottonwood
tree seedlings observed (up to 2 tree seedlings/10 m2).   Lodgepole pine true seedlings
were observed near the channel and between 8 and 12 m.

Basal Area.  Mean basal area is fairly low along Mono Creek (501.5 cm2/10 m2),
although small trees occur throughout the floodplain.

Decadence.  Mountain alder decadence is less than 3% on average.  Shining willow
decadence is 41% on average, which was caused by a fungal growth on the leaves.
Decadence of lodgepole pine, Jeffery pine, and black cottonwood was 10%, 50%, and
20%, respectively.
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MONO CREEK (RM 3.5-3.7)

Riparian corridor width ranged from 6 to 37 m (19.7 to 121.3 ft) with an average width
of 24.2 m (79.3 ft).

Large woody debris was observed within the channel.

Leaf loss was observed on some of the willows within the reach that was caused by an
orange-yellow leaf fungus.  Encroachment was not observed within this reach.

Potential land use influences along Mono Creek include fishing, hiking, hunting, and
nearby camping.  Grazing pressures are minimal.

Species richness.  Herbaceous layer species (1.1 species/10 m2), including common
yarrow, California mugwort, northern willow herb, water sedge (Carex aquatilis),
common horsetail, creeping St. Johnswort, Sierra rush, Parry’s rush, mountain meadow
beardtongue, and Canada goldenrod were observed within the study reach.  Four shrub
species (0.17 species/10 m2), including mountain alder and willows, and 4 different tree
species (0.17 species/10 m2), including black cottonwood, quaking aspen, and
lodgepole pine, occur along Mono Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is between 10 and 39%,
with an average height of 26.7 cm (10.5 in).  Average shrub coverage is greater than
10% with an average height of 1.1 m (3.6 ft).  Tree canopy coverage is typically less
than 24%, with an average height of 8.9 m (29.2 ft).

Species Coverage.  Mountain alder and shining willow are the dominant shrubs along
Mono Creek.  Lodgepole pine and black cottonwood are the dominant species within
the tree canopy layer. Mountain alder coverage is greater than 10% immediately
adjacent to the channel and decreases with distance.  Trends in coverage of shining
willow follow similar trends. Coverage by tree species do not demonstrate any strong
trends with distance from the channel.

Stem Density.  Stem densities of woody shrubs are low (6.09 stems/10 m2), with the
greatest number of stems occurring less than 2 m from the channel.  Very few stems
were observed at distances farther than 2 m from the channel.

Shrub Stem Size Class.  The majority of the stems are less than 1/2 inch in diameter.
Stems were only observed within 2 m and greater than 16 m from the channel margin.
The range of stem size classes is low (less than ½ inch to 3 inch in diameter), indicative
of a lack in age class structure.  A few willow seedlings were observed.  Stems up to 3
inch in diameter were observed within 2 m of the channel.

Tree Density.  Average tree density is low (2.9 trees/10 m2), although a few individuals
were observed at all distances up to the channel margin.  The overstory contains both
lodgepole pine and black cottonwood, with comparatively high densities of cottonwood
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true and tree seedlings observed (up to 11.5 tree seedlings/10 m2).  Lodgepole pine
tree seedlings were observed near the channel.

Basal Area.  Mean basal area is low along Mono Creek (226.8 cm2/10 m2).  Small
seedlings dominate the tree layer, as the number of individuals is high compared to
basal area.

Decadence.  Decadence is less than 10% for mountain alder and shining willow and
greater than 50% for mountain rose (Rosa woodsii) and tongueleaf willow.  Tree
decadence is less than 5% for all species present.

MONO CREEK (RM 4.4 – 4.7)

Riparian corridor width ranged from 2.5 to 4.5 m (8.2 to 14.8 ft).

A few pieces of medium-sized woody debris was observed within the channel.  Smaller
pieces had been deposited on the channel banks.

No evidence of unusual mortality was observed.  Young willows and mountain alders
were observed within the channel and riparian vegetation is well-established below
bankfull indicators.

Potential land use influences include hiking, fishing, and pack animals.  No grazing
activity was observed within the reach.

Species richness.  Herbaceous layer species (0.5 species/10 m2), including California
mugwort and Sierra rush were observed within the study reach.  Two shrub species
(0.11 species/10 m2), including mountain alder and Scouler’s willow and 2 different tree
species (0.11 species/10 m2), Jeffery pine and western juniper occur along Mono
Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is typically less than 1%,
with an average height of 26.6 cm (10.5 in).  Average shrub coverage is typically
between 10 and 39%, with an average height of 1.9 m (6.2 ft).  Tree canopy coverage is
less than 10%, with an average height of 16.9 m (55.4 ft).

Species Coverage.  The shrub layer along Mono Creek is dominated by mountain
alder and Scouler’s willow.  Coverages are greatest within 4 m of the channel.   Jeffery
pine and incense cedar dominate the tree canopy, with increasing coverage at
distances greater than 4 m from the channel

Stem Density.  The average stem density of shrubs along Mono Creek is 26.33
stems/10 m2, with the highest densities within 4 m of the channel (between 30 and 40
stems/10 m2).

Shrub Stem Size Class.  Stem sizes range from true seedlings to 5 inch in diameter,
with the majority of the stems between ½ inch and 1 inch in diameter.  New seedlings
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and new stem growth was relatively high within 4 m of the channel margin (2.8
seedlings/10 m2 and 7.0 stems/10 m2, respectively).  Stems up  to 5 inch in diameter
occur within 2 m of the channel margin.

Tree Density.  Tree density is low along Mono Creek (0.2 trees/10 m2), although Jeffery
pine seedlings were observed at the channel margin and between 4 and 6 m from the
channel.

Basal Area.  Mean basal area is fairly low along Mono Creek (65 cm2/10 m2).  Basal
areas are greatest between 2 and 6 m from the channel as the riparian corridor
transitions into the upland forest.  The riparian corridor is comprised of a few medium-
sized individuals.

Decadence.  Decadence was less than 10% for all shrub species, except mountain
alder (14%).  Lodgepole pine, red fir, and western juniper average decadence was 17%,
40%, and 80%, respectively.

SFSJ RIVER AT MONO CROSSING (RM 17.8-18.0)

Riparian corridor width ranged from 4 to 28 m (13.1 to 91.8 ft) with an average width
of 12.0 m (39.3 ft).

A few medium-sized pieces of large woody debris was observed on the floodplain.

No evidence of unusual mortality was observed. Conifers are growing close to the
channel.

Potential land use influences along SFSJ River at Mono Crossing include fishing,
hiking, and pack animals.  Grazing pressures are minimal.

Species richness.  Herbaceous layer species (0.7 species/10 m2), including rough
bentgrass (Agrostis scabra), fat-fruited sedge, common horsetail, Bigelow’s
sneezeweed (Helenium biglovii), Drummond’s rush, Sierra rush, and American wild mint
were observed within the study reach.  Six shrub species (0.26 species/10 m2),
including mountain alder and willows, and 4 different tree species (0.17 species/10 m2),
including black cottonwood, incense cedar, and lodgepole pine, occur along SFSJ River
at Mono Crossing.

Canopy Coverage and Height.  Herbaceous layer coverage is between 2 and 9%, with
an average height of 34.8 cm (13.7 in).  Average shrub coverage is typically less than
10% with an average height of 1.2 m (3.9 ft).  Tree canopy coverage is typically less
than 24%, with an average height of 8.9 m (29.2 ft).

Species Coverage.  Mountain alder and dwarf rose (Rosa gymnocarpa) are the
dominant shrubs along SFSJ River at Mono Crossing. Western juniper, lodgepole pine,
Jeffrey pine, and black cottonwood are the dominant species within the tree canopy
layer.  Mountain alder coverage decreases from a maximum of 60% nearest the
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channel to 15% 16 m away from the channel margin.  Dwarf rose is present throughout
the floodplain. Coverage by tree species does not demonstrate any strong trends with
distance from the channel.

Stem Density.  Stem densities of woody shrubs are moderate (31.17 stems/10 m2).
Densities are moderate within 4 m of the water edge (36.3 m2) and remain consistent up
to 16 m from the channel margin at the wider floodplain sections.  (Refer to Figure 8)

Shrub Stem Size Class.  Stem sizes range from less than ½ inch to 3 inch in diameter,
with a diversity in age class structure. No seedlings were observed within the reach.
Recent stem growth of mountain alders and willows was observed.  Stems between 1
and 3 inch in diameter are greatest between 2 and 6 m from the channel margin.  Stems
up to 5 inch in diameter were observed within 2 m of the channel.

Tree Density.  Tree densities are moderate along SFSJ River at Mono Crossing (4.7
trees/10 m2).  Both lodgepole pine and black cottonwood true seedlings and tree
seedlings were observed within the floodplain.  The lodgepole pine seedlings occur near
the water and between 4 and 6 m from the channel.  In comparison, black cottonwood
seedlings occur throughout the floodplain.

Basal Area.  Mean basal area is relatively high along SFSJ River at Mono Crossing
(1,193 cm2/10 m2), with comparatively large trees (75 cm2/tree).  Average basal area
increases with distance from the channel; greatest at distances greater than 12 m from
the channel.  Basal areas are variable, indicating that a range of tree sizes constitutes
the tree canopy.

Decadence.  Decadence of mountain alder and mountain rose were less than 12%.
Tree decadence was less than 14% for all species present.

SFSJ RIVER AT POISON MEADOW

Riparian corridor width was 50 m (163.9 ft).

No fluvially-transported woody debris was observed within the channel or floodplain.

Within the riparian corridor, no unusual mortality was observed.  Extensive
encroachment was not observed within the study reach.

Species Richness.  Herbaceous layer species, including blister sedge, northern willow
herb, Fendler’s meadow-rue, panicles bulrush, Sierra rush, common horsetail, Pacific
bedstraw (Galium trifidum var. pacificum), white rein orchid (Plantanthera leucostachys),
Bigelow’s sneezeweed, and fat-fruited sedge, were observed within the study reach.
Mountain alder and lodgepole pine occur within the reach.  Forty-one percent of the
total numbers of species observed within the meadow occur within the riparian corridor.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 59%,
with an average height of 46.2 cm (18.2 in).  Average shrub coverage is between 10
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and 24%, with an average height of 3.7 m (12.1 ft).  Tree canopy coverage is typically
less than 10%, with an average height of 6.1 m (20.0 ft).

Species Coverage.  Mountain alder (10 to 24% coverage) and Salix spp. (A) (less than
10% coverage on average) occur within the riparian corridor along the SFSJ River at
Poison Meadow.  The tree canopy is dominated by lodgepole pine and black
cottonwood.

Stem Density.  Average stem densities along SFSJ River at Poison Meadow are 35.6
stems/10 m2.  Within the riparian corridor, stem densities are greatest near the channel
and decrease with distance.

Shrub Stem Size Class.  Stem sizes ranges from less than ½ inch to greater than 5
inch in diameter along the SFSJ River at Poison meadow, with a diversity in age class
structure.  Although no seedlings were observed along the reach, recent stem growth
was observed for mountain alders and Salix spp. (A).  Stem densities are higher near
the channel and decrease with distance within the riparian corridor.

Tree Density.  Tree densities are low within the riparian corridor along SFSJ River at
Poison Meadow (1.3 trees/10 m2). Lodgepole pine and black cottonwood seedling trees
were observed within the riparian corridor near the channel margin.

Basal Area.  Mean basal area is moderate within the riparian corridor at Poison
meadow (319 cm2/10 m2), with moderately sized trees (34 cm2/tree).  Basal areas are
greatest near the channel.

Decadence.  Mountain alder and Salix spp. (A) decadence averaged 4% and 12%,
respectively.  Lodgepole pine and black cottonwood decadence was less than 5% within
the riparian corridor.

SFSJ RIVER AT JACKASS MEADOW COMPLEX

Riparian corridor width ranged from 20 to 39 m (65.6 to 127.9 ft) along the meadows
within the Jackass area.

A small amount of large woody debris was observed within the study reaches.

Herb and shrub mortality caused by trampling and grazing by livestock was observed
within the riparian zone.  Encroachment within the channel was not observed.

Species Richness.  Herbaceous layer species, including straightleaf rush, mountain
selfheal, Canada goldenrod, tufted hairgrass (Deschampsia cespitosa ssp. cespitosa),
Sierra sedge, alisma-leaved buttercup (Ranunculus alismifolius), creeping St.
Johnswort, Sierra rush, fat-fruited sedge, rough bentgrass, poverty rush, silver lupine
(Lupinus albifrons), hiker’s fringed gentain (Gentianopsis simplex), and wandering
fleabane, were observed within the Jackass meadows.  Mountain alder, tongueleaf
willow, shining willow, and lodgepole pine occur within the reach.  Between 80 and 93
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percent of the total number of species observed within the meadow occur within the
riparian corridor.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 99%,
with heights ranging between 28.1 and 37.4 cm (11.1 to 14.7 in).  Average shrub
coverage is between 1 and 10%, with heights between 0.3 and 3.5 m (1.0 to 11.5 ft).
Tree canopy coverage is between 1 and 39%, with heights between 3.5 and 7.1 m (11.5
and 23.3 ft).

Species Coverage.  Mountain alder, Salix spp. (A), tongueleaf willow, and shining
willow are found within the riparian corridor along the SFSJ River in the Jackass
meadow area.  Lodgepole pine is the dominant species within the tree canopy layer.

Stem Density.  Stem densities range from 10 to 45 stems/10 m2 within the Jackass
meadow complex.  Densities are fairly low adjacent to the channel at Meadow 28 (13
stems/10 m2) and high at Meadow 34 (60 stems/10 m2).

Shrub Stem Size Class.  Stem size classes for the meadows ranges from less than ½
inch to 3 inch in diameter within the riparian corridor.  Mountain alder and willow true
seedlings were observed along the SFSJ River at meadows 28 and 30.  New stem
growth was observed at all the meadow reaches.

Tree Density.  Tree densities within the riparian corridor along SFSJ River at the
Jackass Meadow Complex range from 2.4 to 9.6 trees/10 m2.  Lodgepole pine true
seedlings and seedling trees were observed within the riparian corridor near the
channel margin.

Basal Area.  Mean basal area ranges from 0.7 to 1,816 cm2/10 m2 along SFSJ River at
the Jackass Meadow Complex, comprised of only seedlings to large, mature individuals.
The riparian corridor along Meadow 30 contains very few trees.  In comparison,
Meadows 36 and 28 have fairly high basal areas up to 40 m from the channel margin.

Decadence.  Mountain alder decadence ranged from 0 to 5% within the Jackass
Meadows.  Salix spp. (A) decadence ranged from 0 to 13%.  Shining willow decadence
was 5% at Meadow 34.  Lodgepole pine decadence ranged from 0 to 4% within the
riparian corridors.

SFSJ RIVER AT MONO HOT SPRINGS

Riparian corridor width ranged from 5 to 7 m (16.4 to 23.0 ft).

No fluvially-transported woody debris was observed within the channel or floodplain.

No evidence of unusual mortality, although vegetation was minimal along the bars. No
encroachment was observed.
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Species Richness.  Herbaceous layer species, including California mugwort, common
horsetail, scratchgrass, Parry’s rush, northern willow herb,  fewflower spikerush
(Eleocharis pauciflora), scarlet paintbrush, Sierra rush, and Columbia mountain
butterweed (Senecio integerrimus var. exaltatus), were observed within the Jackass
meadows.  Mountain alder and incense cedar occur within the reach.  Approximately 65
percent of the total number of species observed within the meadow occur within the
riparian corridor.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 99%,
with heights ranging between 40.6 and 53.3 cm (16.0 and 21.0 in).  Average shrub
coverage is less than 10%, with heights between 0.3 and 0.5 m (1.0 to 1.6 ft).  Tree
canopy coverage is less than 10%, with average heights of 5.2 m (17.1 ft).

Species Coverage.  Shining willow and mountain alder (average coverages less than
10%) occur along the SFSJ River at Mono Hot Springs.  Western juniper is the only tree
located adjacent to the channel.

Stem Density.  Average stem densities are low along SFSJ River at Mono Hot Springs
(between 7 and 11 stems/10 m2 within 2 m of the channel margin).

Shrub Stem Size Class.  Stem sizes range from less than ½ inch to 1 inch in diameter
along the SFSJ River at Mono Hot Springs, with a lack of diversity of age class
structure.  No true seedlings were observed within the reach.  Recent stem growth of
narrowleaf willow and alders was observed within Meadow 18.

Tree Density.  Tree densities are low within the riparian corridor along SFSJ River at
Mono Hot Springs (0 to 0.3 trees/10 m2).  No recent regeneration of tree species was
observed within the riparian corridor.

Basal Area.  Mean basal area is low along the SFSJ River at Mono Hot Springs
(between 0 and 71 cm2/10 m2), with only one tree present within the sampled reach.

Decadence. Willow decadence was 5% within the riparian corridor. No tree decadence
was observed.

Comparison Streams

MONO CREEK ABOVE LAKE EDISON occurs at high elevations with a medium to large
drainage area.

Average Riparian corridor width is 4.8 m (15.7 ft).

A moderate amount of medium to large-sized woody debris was observed within the
channel and on the banks.



Combined Aquatic Working Group CAWG 11 Riparian

APPENDIX E:  QUANTITATIVE STUDY RESULTS SUMMARIES.

Copyright 2004 by Southern California Edison Company CAWG 11-E-19

No evidence of unusual mortality or encroachment was observed, although due to
the relatively narrow floodplain, upland species, including lodgepole pine and white fir,
often occur mixed with riparian species.

Potential land use influences include hiking, fishing, and pack animals.

Species richness.  Herbaceous layer species, including fat-fruited sedge, reedgrass,
and common horsetail, were observed along Mono Creek.  Five shrub species,
including mountain alder, tongueleaf willow, shining willow, and Scouler’s willow, and 5
tree species, including white fir, western juniper, Jeffery pine, lodgepole pine, and
quaking aspen, occur within the floodplain.

Canopy Coverage and Height.  Herbaceous layer coverage is between 2 and 9%, with
an average height of 18.4 cm (7.2 in).  Average shrub layer coverage is between 25 and
39%, with an average height of 2.2 m (7.2 ft).  Average coverage by trees is between 40
and 59%, with an average height of 13.0 m (42.7 ft).

Species Coverage.  Mountain alders (coverage between 10 and 24%) and willows
(coverages less than 10%) are the dominant shrub species along Mono Creek.
Mountain alder coverage is between 25 and 39% within 2 m of the channel and drops to
less than 24% at greater distances.  Coverage by willows is also greater nearest the
channel margin and decreases with distance.  White fir (coverage between 25 and 39%)
and lodgepole pine (coverage between 10 and 24%) are the dominant tree species.
Coverage by the other species, on average, is less than 10%.  Tree coverage increases
at distances greater than 6 m from the channel margin.

Stem Density.  The average density of shrubs is fairly low (14.3 stems/10 m2).  Stem
densities are greatest within 2 m of the channel margin (26.8 stems/10 m2, and
decrease to less than 12 stems/10 m2 at greater distance from the channel.

Shrub Stem Size Class.  Stems range in size from less than ½ inch to 5 inch within the
Mono Creek floodplain, with a diversity in age class structure.  Densities of all stem size
classes are greater near the channel margin and decrease with distance.  No true
seedlings were observed within the reach.

Tree Density.  Tree density is fairly high along Mono Creek (7.5 trees/10 m2).  Recent
regeneration of lodgepole pine, quaking aspen, and white fir were observed within the
floodplain, with higher densities greater than 4 m from the channel margin.

Basal Area.  Mean basal area within the floodplain was 2,244 cm2/10 m2).  Basal areas
increase at distances greater than 4 m from the channel.  Average basal area per tree is
fairly low, indicating a considerably number of smaller individuals.  Variability in basal
area is high however, which indicates a range of tree sizes, from small seedlings to
large mature individuals.
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Decadence.  Decadence of shrub species is less than 5%.  Decadence of Jeffrey pine
and quaking aspen is less than 5%, and less than 15% for white fir, western juniper, and
lodgepole pine.

LOW ELEVATION, SMALL DRAINAGE AREA

Study Streams

North Fork Stevenson Creek and Adit 8 are small watersheds at lower elevations.  The
riparian resource attributes for each reach is described below.

NORTH FORK STEVENSON CREEK (RM 1.7-2.4)

Riparian corridor width ranged from 5 to 50 m (16.4 to 163.9 ft) with an average of 15.
0 m (49.2 ft).

Large woody debris coverage, with piles comprised of large and medium-sized pieces.
was up to 80% within some of the study plots, typically trapped within the riparian
vegetation.

No evidence of unusual mortality was observed.  Dense mountain alders were
observed below bankfull indicators.

Potential land use influences along North Fork Stevenson Creek include fishing,
hiking, and hunting. Observed pressures from grazing were moderate.

Species richness.  Herbaceous layer species (0.9 species/10 m2), including common
yarrow, fat-fruited sedge, northern willow herb, common horsetail, common rush
(Juncus effusus), Sierra rush, common yellow monkeyflower, and white hedge-nettle
(Stachys albens) were observed within the study reach.  Eight shrub species (0.4
species/10 m2), including mountain alder and willows, and 4 different tree species (0.2
species/10 m2), white fir, incense cedar, lodgepole pine, and ponderosa pine occur
along North Fork Stevenson Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is less than 10% with an
average height of 23.8 cm (78.1 in).  Average shrub coverage is between 60 and 99%
with an average height of 0.6 m (2.0 ft).  Tree canopy coverage is typically less than
39%, with an average height of 6.2 m (20.3 ft).

Species Coverage.  Mountain alder and shining willow are the dominant shrubs
Stevenson Creek.  White fir, incense cedar, and lodgepole pine are the dominant
species within the tree canopy layer.  Mountain alder coverage is between 60 and 99%
within 12 m of the channel margin.  Willow coverage ranges from 1 to 50% from 2 to 16
m from the channel.  Coverage by tree species do not demonstrate any strong trends
with distance from the channel.
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Stem Density.  Average stem densities of woody shrubs are high throughout the
floodplain (85.55 stems/10 m2), with high densities within 4 m of the water edge (112.78
stems/10m2).

Shrub Stem Size Class.  Stem sizes range from less than ½ to 5 inch in diameter, with
a diversity in age class structure.  Seedlings were observed within the reach, with the
highest densities nearest the channel.  Mountain alder and tongueleaf willow densities
of seedlings and stems less than 1/2 inch in diameter are high along the channel margin
(up to 23 stems/10 m2), indicating successful recent seed establishment and shoot
growth.  Willow stem densities between ½ inch and 5 inch are high within 4 m of the
channel (up to 47 stems/10 m2).  Few stems greater than 5 inch in diameter were
observed.

Tree Density.  Tree densities are moderate within the NF Stevenson Creek floodplain
(4.2 trees/10 m2).  Lodgepole pine seedlings were observed within 6 m of the channel
and at distances greater than 12 m from the channel; as mature lodgepole are found
throughout the floodplain tree canopy.

Basal Area.  Mean basal area is fairly low along North Fork Stevenson Creek (356
cm2/10 m2).  Few trees occur near the channel margin.  With increased distance, the
riparian transitions from various sized individuals to a few, large individuals at the
upland forest margins.

Decadence.  Decadence for mountain alder, tongueleaf willow, and shining willow are
range between 11 and 15%.  Decadence is less than 15% for all tree species present.

ADIT 8

Riparian corridor width ranges between 1 and 6 m (3.3 and 19.7 ft), with an average
width of 3.6 m (11.8 ft).

No fluvially-transported woody debris was observed within this reach.

No evidence of unusual mortality or encroachment was observed.

Potential land use influences include hiking, although use is minimal.

Species richness.  Herbaceous layer species (1.1 species/10 m2), including California
mugwort and western lady fern, were observed within the study reach.  Six shrub
species (0.6 species/10 m2), including mountain rose and Sierra currant and 7 different
tree species (0.7 species/10 m2) including white alder, incense cedar, mountain
dogwood (Cornus nuttallii), and ponderosa pine (Pinus ponderosa) occur along Big
Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is typically between 2 and
9%, with an average height of 14.8 cm (5.8 in).  Average shrub coverage is typically
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less than 10%, with an average height of 0.3 m (1.0 ft).  Tree canopy coverage is
between 40 and 59%, with an average height of 13.4 m (44.0 ft).

Species Coverage.  The shrub layer along Adit 8 is comprised of Sierra currant, Sierra
gooseberry, western raspberry (Rubus leucodermis), and mountain mahogany
(Cercocarpus betuloides).  Coverages were generally less than 10% at all distances
from the channel.  White alder, mountain dogwood, and incense cedar dominate the
tree canopy along Adit 8.  White alder (Alnus rhombifolia) coverages (40 to 59%) only
occur within 2 m of the channel.  Coverage by incense cedar and mountain dogwood
increases with distance from the channel (up to 6 m away).

Stem Density.  The average stem density of shrubs along Adit 8 is 5.6 stems/10 m2.
Densities are low at all distances, but tend to increase with distance from the channel.

Shrub Stem Size Class.  Stem sizes range from less than ½ inch to 1 inch in diameter.
True seedling and new stem growth was not observed within 4 m of the channel margin.

Tree Density.  Tree density was moderate along Adit 8 (5.4 trees/10 m2).
Regeneration was only observed for mountain dogwood.

Basal Area.  Mean basal area is moderate along Adit 8 (68 cm2/10 m2).  Basal areas
are greatest nearest the channel and decrease with distance.  The riparian corridor is
comprised of many small individuals (1.3 cm2/individual).

Decadence.  Decadence for all shrub species was less than 5% and less than 20% for
tree species.

Comparison Streams

SAGINAW CREEK is a small watershed at low elevation.

Average Riparian corridor width is 4.7 m (15.4 ft), ranging between 2.2 and 6 m (7.2
and 19.7 ft).

Large woody debris was observed within and across the channel.

No evidence of unusual mortality or encroachment was observed,

Potential land use influences include grazing by livestock, hiking, and fishing.

Species richness.  Herbaceous layer species, including spike bentgrass (Agrostis
exarata), western mountain aster, California brome (Bromus carinatus var. carinatus),
Sierra sedge (Carex nervina), bristly dogstailgrass (Cynosurus echinatus), northern
willow herb, denseflower spike primrose (Epilobium densiflorum), common rush, Sierra
rush, and poison oak (Toxicodendron diversilobum), were observed along Saginaw
Creek.  Five shrubs, including mountain mahogany, Sierra currant, and dwarf rose, and
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2 tree species, including white alder and ponderosa pine, were observed along Saginaw
Creek.

Canopy Coverage and Height.  Herbaceous layer coverage ranges between 40 and
59%, with an average height of 70.4 cm (27.7 in).  Shrub coverage is typically less than
10%, with an average height of 1.1 m (3.6 ft).  Tree coverage is also less than 10%, with
an average height of 14.5 m (47.6 ft).

Species Coverage.  Coverage by shrub and tree species, including mountain
mahogany, Sierra currant, dwarf rose, white alder, and ponderosa pine, are less than
10% within the floodplain.  Coverage is greatest near the channel margin for all species
(within 4 m of the channel).

Stem Density.  The average density of stems along Saginaw Creek is low (5.7
stems/10 m2), with the greatest density between 2 and 4 m from the channel margin
(11.3 stems/10 m2).

Shrub Stem Size Class.  Stem sizes ranges between less than ½ inch to 3 inch in
diameter, with a fairly diverse range in size class structure for the limited number of
shrubs present.  Stem densities are greatest between 2 and 4 m from the channel
margin.

Tree Density. Tree density is low along Saginaw Creek (1.1 trees/10 m2).  No true
seedlings were observed, but black oak (Quercus kelloggii) tree seedlings were
observed.

Basal Area.  Mean basal area is moderate along Saginaw Creek (417 cm2/10 m2), with
moderately-sized individuals, on average (41.7 cm2/tree).  With a low total number of
trees, the majority of the trees medium-sized.  Basal areas are low nearest the channel,
and increase with distance.

Decadence.  Decadence of shrubs was less than 5%.  Decadence of trees ranged
between 15 and 20%.

LOW ELEVATION, MEDIUM TO LARGE DRAINAGE AREA

Study Streams

Big Creek and Stevenson Creek are medium to large watersheds at lower elevations.
The riparian resource attributes for each reach is described below.

BIG CREEK (RM 8.3-8.6)

Riparian corridor width ranged from 7.6 to 17.7 m (24.9 to 58.0 ft), with an average
width of 12.9 m (42.3 ft).

Fluvially-transported large woody debris was not observed within the study reach.
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No evidence of unusual mortality was observed.  Dense mountain alder shrubs occur
within bankfull indicators.

Potential land use influences along Big Creek include hiking, fishing, and hunting.  No
grazing activity was observed.

Species richness.  Herbaceous layer species (1.3 species/10 m2), including western
lady fern, common horsetail, double honeysuckle (Lonicera conjugialis), mountain
monardella (Monardella odoratissima), Newberry’s penstemon (Penstemon newberryi),
western bracken fern, arrow butterweed, white hedge-nettle, and Fendler’s meadow-rue
were observed within the study reach.  Ten shrub species (0.45 species/10 m2),
including mountain alder, western azalea (Rhododendron occidentale), and willows, and
5 different tree species (0.23 species/10 m2), including red fir, white fir, black
cottonwood, and lodgepole pine, occur along Big Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is between 10 and 39%,
with an average height of 35 cm (13.8 in).  Average shrub coverage is greater than 40%
with an average height of 2.1 m (6.9 ft).  Tree canopy coverage is typically less than
24%, with an average height of 9.6 m (31.5 ft).

Species Coverage.  Mountain alder and western azalea are the dominant shrub
species along Big Creek.  White fir, lodgepole pine, and black cottonwood are the
dominant species within the tree canopy layer.  Mountain alder coverage ranges from
50 to 100% within 6 m of the channel and between 10 and 60% to the edges of the
riparian corridor.  Coverage by tree species does not demonstrate any strong trends
with distance from the channel.

Stem Density.  Stem densities of woody shrubs are high (>37 stems/10 m2) up to 16 m
from the channel.  Densities are considerably greater from the water edge to 12 m from
the channel margin.

Shrub Stem Size Class.  The number of stems is high for stems between <1/2 inch
and 3 inch in diameter  (ranging between 37 and 68 stems/10 m 2).  No seedlings were
observed, but recent stem growth (stems less than ½ inch in diameter) were observed
for mountain alder and willows shrubs.  Stems greater than 5 inch in diameter occur
within 2 m of the water edge.  Mountain alder densities for stems less than ½ inch in
diameter are high up to 6 m from the channel margin (9-12 stems/10 m2).  Willow stems
densities between ½ inch and 5 inch in diameter are high within 4 m of the channel.

Tree Density.  The densities of trees is moderate within the floodplain (3.8 tees/10 m2),
with the majority of the trees occurring greater than 16 m from the channel margin.   No
true seedlings were observed within the floodplain.  Lodgepole pine seedlings were
observed between 12 and 16 m from the channel.
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Basal Area.  Basal areas are relatively high greater than 16 m from the channel as the
riparian forest transitions into upland vegetation.  Basal areas are highly variable,
indicating a large range in tree sizes.

Decadence.  Decadence of shrub and tree species is less than 7.5% for all species
except tongueleaf willow and incense cedar, each with 20% decadence.

BIG CREEK (RM 7.0-9.9)

Riparian corridor width ranged from 5.5 to 40.5 m (18.0 to 132.8 ft).

No fluvially-transported woody debris was observed within this reach.

No evidence of unusual mortality was observed.  Young willows and mountain alders
were observed within the channel and riparian vegetation is well-established below
bankfull indicators.

Potential land use influences include hiking, fish, hunting, and OHV use.

Species richness.  Herbaceous layer species (1.2 species/10 m2), including western
columbine (Aquilegia formosa), western lady fern, fat-fruited sedge, northern willow herb
common horsetail, Pacific bedstraw, tall mannagrass, creeping St. Johnswort, and
Canada goldenrod, were observed within the study reach.  Five shrub species (0.23
species/10 m2), including mountain alder and tongueleaf willow and 5 different tree
species (0.23 species/10 m2), western juniper, lodgepole pine, and black cottonwood
occur along Big Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is typically less than 1%,
with an average height of 42.1 cm (16.6 in).  Average shrub coverage is typically
between 40 and 59%, with an average height of 2.1 m (6.9 ft).  Tree canopy coverage is
between 2 and 9 %, with an average height of 8.8 m (28.9 ft).

Species Coverage.  Mountain alder and tongueleaf willow are the dominant shrub
species along Big Creek.   Coverage by mountain alder is between 40 and 59% within 4
of the channel and decreases with distance.  Coverage by tongueleaf willow ranges
from 2 to 60% within the floodplain, with no trends with distance from the channel.
Lodgepole pine, white fir, and western juniper dominate the tree canopy layer.
Coverage by the tree canopy increases with distance from the channel as the riparian
corridor transitions to upland forest.

Stem Density.  The average stem density of shrubs along Big Creek is 30.6 stems/10
m2, with the highest densities within 42 m of the channel (49 stems/10 m2).  Stem
densities remain between 17 and 30 stems/10 m2 up to and at distances greater than 8
m from the channel margin.

Shrub Stem Size Class.  Stem sizes range from true seedlings to 5 inch in diameter,
with a fairly even distribution of stems less than ½ inch and 5 inch in diameter along the
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stream up to 8 m from the channel.  New stem growth, in particular, was relatively high
within 4 m of the channel margin (9.7 stems/10 m2).  Densities of stems less than 3 inch
decrease with distance, whereas stems greater than 3 inch increase with distance from
the channel.

Tree Density.  Tree densities are fairly low along Big Creek (2 trees/10 m2).  Lodgepole
pine seedlings (stems <1/2 inches in diameter) were observed within 2 m of the channel
margin.

Basal Area.  Mean basal area is moderate along Big Creek (95 cm2/10 m2).  Basal
areas increase with distance from the channel as the riparian corridor transitions into
upland forest.  The riparian corridor is comprised of trees of a range of sizes, from small
seedlings to a few medium trees.

Decadence.  Decadence was less than 20% for all shrub species.  Decadence was less
than 20% for all tree species, except ponderosa pine (27%).

STEVENSON CREEK (RM 3.9-4.3)

Riparian corridor width ranged from 1.8 to 42 m (5.9 to 137.7 ft) with an average width
of 14.1 m (46.2 ft).

No fluvially-transported large woody debris was observed within the floodplain or
channel along the study reach.

No evidence of unusual mortality was observed. Dense riparian shrubs, including
mountain alders and willows, occur on the channel bars and on the banks below
bankfull indicators.

Potential land use influences along Stevenson Creek include fishing, hiking, hunting,
and road use.  Grazing pressures are minimal.

Species richness.  Herbaceous layer species (1.3 species/10 m2), including Oregon
bentgrass, Jones’ sedge, Sierra sedge, northern willow herb, common horsetail,
creeping St. Johnswort, common rush, Sierra rush, American wild mint, spearmint
(Mentha spicata ssp. spicata), pine drop (Pterospora andromedea), California
goldenrod, and Canada goldenrod were observed within the study reach.  Eight shrub
species (0.4 species/10 m2), including mountain alder, creek dogwood (Cornus sericea),
and willows, and 5 different tree species (0.25 species/10 m2), ponderosa pine, incense
cedar, and lodgepole pine, occur along Stevenson Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is between 10 and 39%,
with an average height of 42.2 cm (16.6 in).  Average shrub coverage is between 40
and 59% with an average height of 1.9 m (6.2 ft).  Tree canopy coverage is typically
less than 24%, with an average height of 13.0 m (42.7 ft).
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Species Coverage.  Creek dogwood, shining willow, and tongueleaf willow are the
dominant shrubs Stevenson Creek. Ponderosa pine is the dominant species within the
tree canopy layer.  Creek dogwood coverage varies from 1 to 25% up to 8 m from the
channel margin.  Willow coverage ranges from 1 to 25% from 2 to 12 m from the
channel. Coverage by tree species does not demonstrate any strong trends with
distance from the channel.

Stem Density.  Average stem densities of woody shrubs are moderate (25.15 stems/10
m2), with moderate densities within 2 m of the water edge (24.8 stems/10 m2).

Shrub Stem Size Class.  Stem sizes range from less than ½ inch to 3 inch in diameter,
with a diversity in age class structure.  A few seedlings were observed within the reach.
Stems densities between ½ inch and 1 inch in diameter are greatest near the channel
(13 stems/10 m20, and remain moderately high to distances greater than 16 m from the
channel (2.7 stems/10 m2).  Stem densities between 1 inch and 3 inch in diameter are
moderately high from the stream margin to 8 m from the channel, and stems greater
than 5 inch in diameter occur within 2 m of the channel.

Tree Density.  Tree density is low along Stevenson Creek (0.6 trees/10 m2), with no
regeneration observed within 8 m of the channel.  Ponderosa pine seedlings were
observed at distances greater than 8 m from the channel, where mature trees dominant
the canopy.

Basal Area.  Mean basal areas are fairly low along Stevenson Creek (825 cm2/10 m2).
Basal areas are low near the channel margin and increase as the riparian corridor
transition to upland forest.  A few large individuals dominate the tree canopy layer.

Decadence.  Decadence of shrub species was less than 8%.  Decadence of lodgepole
pine and black cottonwood exceeded 40%.

STEVENSON CREEK (RM 2.7-3.2)

The average riparian corridor width is 17.8 m (58.4 ft), and ranges from 9 to 27 m
(29.5 to 88.5 ft).

Some small to medium-sized woody debris was dispersed along the near channel
floodplain.  Downed trees were observed across the channel, trapping debris upstream.

No evidence of unusual mortality was observed.  Dense riparian vegetation was
observed below bankfull indicators.

Potential land use influences along Stevenson Creek include fishing, hiking, and
hunting, although access to the reach is difficult.

Species richness.  Herbaceous layer species (1.3 species/10 m2), including spike
bentgrass, rough bentgrass, California mugwort, smoothbeak sedge, purple reedgrass
(Calamagrostis purpurascens), northern willow herb, common horsetail, creeping St.
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Johnswort, common rush, liverwort, cardinal monkeyflower (Mimulus cardinalis),
western bracken fern, white hedge-nettle, and Canada goldenrod were observed within
the study reach.  Eleven shrub species (0.46 species/10 m2), including creek dogwood,
and willows, and 5 different tree species (0.21 species/10 m2), red fir, white alder,
ponderosa pine, and incense cedar, occur along Stevenson Creek.

Canopy Coverage and Height.  Herbaceous layer coverage is between 2 and 9%, with
an average height of 24.4 cm (9.6 in).  Average shrub coverage is between 10 and 24%
with an average height of 0.6 m (2.0 ft).  Tree canopy coverage is typically less than
59%, with an average height of 9.4 m (30.8 ft).

Species Coverage.  Creek dogwood is the dominant shrubs Stevenson Creek. White
alder, incense cedar, and ponderosa pine are the dominant species within the tree
canopy layer.  Creek dogwood coverages exceed 35% 8 m from the channel, but are
less than 5% nearest the channel. Berry species, including raspberry (Rubus
glaucifolius) and Himalayan blackberry (Rubus discolor), is present throughout the
floodplain. Coverage by tree species does not demonstrate any strong trends with
distance from the channel.

Stem Density.  Average stem densities of woody shrubs are fairly low (14.0 stems/10
m2), with low densities within 2 m of the water edge (3.8 stems/10m2).

Shrub Stem Size Class.  Stem sizes range from less than ½ inch to 1 inch in diameter,
with a lack of diversity in age class structure.  No seedlings were observed within the
reach.  Stems greater than 3 inch were not observed within the floodplain.

Tree Density.  Tree density is high along Stevenson Creek (21.5 trees/10 m2),
dominated by white alder, incense cedar, and ponderosa pine.  True and tree seedling
densities of the same species are high throughout the floodplain.

Basal Area.  Mean basal area within the floodplain is comparatively high along
Stevenson Creek (1,495 cm2/10 m2).  Mean basal area is comparatively high throughout
the floodplain.  Many individuals of various sizes dominate the riparian forest at all
distances from the channel.

Decadence.  Decadence of all shrub species was minimal.  Decadence of most tree
species was low, except for incense cedar (26%) and ponderosa pine (15%).

Comparison Streams

CHIQUITO CREEK and STEVENSON CREEK ABOVE SHAVER LAKE are moderate to large
watersheds at low elevations. The two comparison streams will be discussed
collectively for each riparian resource attribute evaluated.

Riparian corridor width ranges from 4 to 35 m (13.1 to 114.8 ft) along Chiquito Creek
and Stevenson Creek.
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Large woody debris was observed on the floodplain and banks and trapped within the
dense willows along Stevenson Creek.  Small to medium-sized debris piles up to 1.83 m
(6 ft) were trapped against the trees and shrubs on the floodplain.  Woody debris was
trapped within the trees up to 1.5 m (5’ ft).

No evidence of unusual mortality or encroachment was observed along Chiquito
Creek.  Young willows are located along the gravel channel bars.  Along Stevenson
Creek, mature willows with large diameters occur on the banks below bankfull indicators
and on the bars.

Potential land use influences include campgrounds, fishing, and hiking along Chiquito
Creek.  Along Stevenson Creek, potential land use influences include hiking, fishing,
hunting and OHV use.

Species richness.  Between nineteen and thirty-seven herbaceous layer species occur
along Stevenson Creek and Chiquito Creek, respectively.  The species present along
Stevenson Creek include common yarrow, California mugwort, alpine shooting star,
blue wildrye, common horsetail, streambank lotus (Lotus oblongifolius var.
oblongifolius), common yellow monkeyflower, western cowbane, arrow butterweed,
California goldenrod, common chickweed (Stellaria media), and white hedge-nettle.
The species present along Chiquito Creek include Sierra sedge, blister sedge, orange
mountain trumpet (Collomia grandiflora), Hoope’s sneezeweed (Dugaldia hoopesii),
blue wildrye, northern willow herb, Scouler’s St. Johnswort (Hypericum formosum var.
scouleri), Nevada trefoil (Lotus nevadensis), common plantain (Plantago major),
American bistort, common sheep sorrel (Rumex acetosella), and Fendler’s meadow rue.
Six shrubs occur along Stevenson Creek and Chiquito Creek, including mountain alder,
Sierra gooseberry, tongueleaf willow, and shining willow along Stevenson Creek; and
narrowleaf willow (Salix exigua), Salix spp. (A), and shining willow along Chiquito Creek.
Four and five tree species occur along Stevenson Creek and Chiquito Creek,
respectively.  White fir, red fir, incense cedar, and ponderosa pine occur along
Stevenson Creek.  Species along Chiquito Creek include white alder, incense cedar,
black cottonwood, and lodgepole pine.

Canopy Coverage and Height.  Herbaceous layer coverage is between 2 and 9%
along Stevenson Creek and between 10 and 39% along Chiquito Creek.  Average
height is 51.5 cm (20.3 in) along Stevenson Creek and 47.2 cm (18.6 in) along Chiquito
Creek.  Along Stevenson Creek and Chiquito Creek, shrub coverage is between 40 and
59%, with average heights between 3.1 and 3.3 m (10.2 and 10.8 ft).  Tree coverage is
less than 1% for both Stevenson Creek and Chiquito Creek, with average tree heights
between 10.4 and 6 m, respectively (34.1and 19.7 ft).

Species Coverage.  Along Stevenson Creek, coverage by all shrub species, except
shining willow (between 10 and 24%), is less than 10% on average.  Coverage by all
willow species is high throughout the floodplain.  Similarly, coverage by all species
except tongueleaf willow (between 10 and 24%), is less than 10% on average along
Chiquito Creek.  Coverage by shining willow increases with distance from the channel
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(after 8 m), while coverage by the other willow species is high up to 8 m from the
channel.  Tree coverage by all species along Stevenson Creek and Chiquito Creek is
less than 10%.  Along Stevenson Creek, tree coverage is greater at farther distances
from the channel.  Along Chiquito Creek, white alder and black cottonwood coverages
are greatest near the channel.  Coverage by pine species, though, are greater farther
from the channel.

Stem Density.  The average stem density is 57.6 stems/10 m2 along Stevenson Creek
and 30.7 stems/10 m2 along Chiquito Creek.  Stem densities are high throughout the
Stevenson Creek floodplain, but are highest at distances greater than 8 m from the
channel.  Along Chiquito Creek, stem densities are high immediately adjacent to the
channel and at distances greater than 4 to 16 m.

Shrub Stem Size Class.  Along Stevenson Creek and Chiquito Creek, stems range in
size from true seedlings to greater than 5 inch in diameter.  The distribution of stem size
classes is diverse along both streams.  Along Stevenson Creek, stems greater than 5
inch in diameter were observed at the channel margin.  The densities of the smaller
stem classes (up to 3 inch in diameter) increased with distance from the channel.  Along
Chiquito Creek, large stem sizes occur throughout the floodplain.  The densities of
stems ½ inch to 1 inch in diameter are greater within increased distance from the
channel.

Tree Density.  Tree density is low along Stevenson Creek (0.9 trees/10 m2) and
moderate along Chiquito Creek (3 trees/10 m2).  True seedlings were not observed
within either reach, although a few tree seedlings (ponderosa pine along Stevenson
Creek and black cottonwood and white alder along Chiquito Creek occur within both
floodplains.

Basal Area.  Mean basal area is 759 cm2/10 m2 along Stevenson Creek (medium-sized
trees) and 39.5 cm2/10 m2 along Chiquito Creek (many small trees).  Basal area tends
to increase with increased distance from the channel along both streams.

Decadence.  Mean decadence of mountain alder and western azalea are less than 3%
along Stevenson Creek.  Mean decadence of the willows range from 17 to 40%.  Along
Chiquito Creek, mean decadence of willows range from 15 to 50%.  Tree decadence
along Stevenson Creek ranges between 0 (red fir) to 28% (ponderosa pine).  Along
Chiquito Creek, tree decadence ranges between 0 and 20%.

MEADOWS

HIGH ELEVATION, SMALL DRAINAGE AREA

Study Meadows

Meadows along the smaller Tombstone Creek and Crater Creek watersheds are at high
elevations.  The meadow resources for each meadow are discussed below.
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TOMBSTONE CREEK MEADOW (RM 0.0-0.6)

Meadow width averaged 150.3 m (492.8 ft).

No fluvially-transported woody debris was observed within the meadow.

Vegetation within the meadow was heavily grazed.

Species richness.  Herbaceous layer species, including hairy arnica, Drummond’s
rush, blue wildrye, western needlegrass, Anderson’s aster (Aster alpigenus var.
andersonii), common yarrow, Lemmon’s yampah, Sierra rush, slender cinquefoil,
wandering fleabane, and Fendler’s meadow rue were observed within the study reach.
Salix spp. (A) and lodgepole pine were the only shrub and tree species observed within
the meadow.

Canopy Coverage and Height.  Herbaceous layer coverage is between 60 and 99%,
with an average height of 21.9 cm (8.6 in).  Average shrub coverage is less than 10%,
with an average height of 3.1 m (10.2 ft).  Average tree canopy coverage is less than
10% on average, with an average height of 10.4 m (34.1 ft).

Species Coverage.  Salix spp. (A) (less than 10% coverage, on average) is the only
shrub species within the Tombstone Creek reach, which occurs within the riparian
corridor within 2 m of the channel.  Lodgepole pine occurs immediately adjacent to the
channel, with average coverage between 60 and 99%, and at the meadow-upland
transition zone (less than 10% coverage).

Stem Density.  Average shrub stem densities Tombstone Creek meadow are low (0.93
stems/10 m2), with all the stems occurring within 2 m of the channel margin.

Shrub Stem Size Class.  Stem size classes range from less than ½ inch to 5 inch
within Tombstone Meadow.  Although total number of stems is fairly low and only
occurs within 2 m of the channel, there is a diversity in age class structure.  No
seedlings were observed, but recent stem growth has occurred.  The majority of the
stems are less than ½ inch to 1 inch in diameter.

Tree Density.  Tree densities are low within Tombstone meadow (0.6 trees/10 m2).
Lodgepole pine seedling trees were observed within the riparian corridor near the
channel margin.

Basal Area.  Mean basal area within Tombstone Meadow is 734 cm2/10 m2, with trees
only occurring within the riparian corridor and meadow-upland transition.

Decadence.  Decadence of Salix spp. (A) and lodgepole pine was 15% and 12%,
respectively, within Tombstone Meadow.
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HELLHOLE MEADOW (CRATER CREEK RM 0.0-0.5)

Meadow width was 111 m (363.9 ft).

No fluvially-transported woody debris was observed within the meadow.

Vegetation within the meadow was lightly grazed.

Species Richness.  Herbaceous layer species, including mountain meadow
beardtongue, creeping St. Johnswort, blister sedge, Canada goldenrod, hairy arnica,
common horsetail, hedge nettle, California goldenrod, bentgrass, meadow starwort,
mountain selfheal, Sierra rush, wandering fleabane, common cinquefoil and American
wild mint, were observed within the study reach.  Four shrub species, including
mountain alder, Salix spp. (A), and tongueleaf willow, and 1 tree species, lodgepole
pine, occur within the reach.

Canopy Coverage and Height.  Herbaceous layer coverage is between 60 and 99%,
with an average height of 54.7 cm (21.5in).  Average shrub coverage is between 10 and
24% with an average height of 3.0 m (9.8 ft).  Tree canopy coverage is typically less
than 10%, with an average height of 6.0 m (19.7 ft).

Species Coverage.  Mountain alder, Salix spp. (A), and tongueleaf willow occur within
Hellhole meadow, although mountain alder primarily occurs within the riparian corridor.
Salix spp. (A) coverage is locally high, as the willow occurs in bands 20 to 40 m and 80
to 150 m from the channel margin.  Lodgepole pine canopy coverage is between 10 and
24% near the channel.  Coverage is locally high (60 to 99%) within 40 to 60 m from the
channel.

Stem Density.  Average stem density within Hellhole Meadow is 37.79 stems/10 m2.
Stem densities are high near the channel (40.3 stems/10 m2) and within bands of
willows that occur at various locations (up to 148 stems/10 m2).

Shrub Stem Size Class.  Stem sizes range between true seedlings and 5 inch in
diameter.  Mountain alder seedlings were observed near the channel margin.  He
majority of the stems are less than ½ inch to 3 inch in diameter.  Recent stem growth
was observed for both mountain alders and tongueleaf willow near the channel.

Tree Density.  Tree densities are moderate within Hellhole Meadow (2.8 trees/10 m2).
Lodgepole pine seedling trees were observed within the riparian corridor near the
channel margin and within the meadow between 20 and 60 m from the channel.

Basal Area.  Mean basal area is relatively high within Hellhole Meadow (1,787 cm2/10
m2), with medium-sized trees on average (33.1 cm2/tree).  Basal areas are low near the
channel margin (small individuals).  Larger trees occur at the edges of the riparian
corridor, 10 to 20 m from the channel margin, and in pockets of lodgepole pine 20 to 60
m from the channel margin.
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Decadence.  Mountain alder and shining willow decadence is less than 5%.  Salix spp.
(A) and tongueleaf willow decadence was 27% and 34%, respectively.  Lodgepole pine
decadence was 2%.

Comparison Meadows

COON MEADOW occurs within a small watershed at high elevations.

Meadow width ranges between 10 and 320 m (32.8 and 1,050 ft)

A large amount of small and medium-sized woody debris was observed within the
channel adjacent to the meadow and on the banks.

No evidence of unusual mortality or encroachment was observed.

Potential land use influences include livestock grazing, camping, hiking, fishing, and
hunting.

Species richness.  Herbaceous layer species (1.7 species/10m2), including Oregon
bentgrass, bentgrass, rough bentgrass, cutleaf waterparsnip (Berula erecta), prickly
sedge (Carex echinata), fat-fruited sedge, Sierra sedge, alpine shooting star, common
horsetail, creeping St’ Johnswort, longstyle rush, Sierra rush, pointed rush (Juncus
oxymeris), primrose monkeyflower, American bistort, bog wintergreen, western ladies’
tresses (Spiranthes porrifolia), and Fendler’s meadow rue.  Two shrub species,
including western blueberry (Vaccinium uliginosum ssp. occidentale) and Sierra currant,
and 2 tree species, red fir and lodgepole pine, were observed within the meadow reach.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 59%
within the meadow, with an average height of 18.3 cm (7.2 in).  Shrub layer coverage is
less than 10% with an average height of 0.3 m (0.98 ft).  Tree coverage ranges from 10
to 24%, with an average tree height of 15.4 m (50.5 ft).

Species Coverage.  Average coverages by shrubs and trees were less than 10% within
Coon Meadow.  Tree coverage is high at the stream margin and at various distances
within the meadow (near the upland areas).

Stem Density.  Average stem density is low (12.38 stems/10 m2), with the majority of
stems occurring between 10 and 80 m from the channel.

Shrub Stem Size Class.  The majority of the stems are less than ½ inch in diameter,
with no stems greater than 1 inch observed.  No tree seedlings or recent new growth
was observed within 4 m of the channel margin. s

Tree Density.  Tree density is fairly high within Coon Meadow (12.3 trees/10 m2), which
is a reflection of the upland area in between the channel and meadow. Most trees are
medium-sized, although a range of sizes is present (including red fir true seedlings).
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Basal Area.  Mean basal area is 5,325 cm2/10 m2.  Basal areas are immediately
adjacent to the channel and near the upland area.  Basal areas are low within the
meadow.

Decadence.  Shrub decadence is less than 5%. Tree decadence ranges between 20
and 30%.

HIGH ELEVATION, MEDIUM TO LARGE DRAINAGE AREA

The riparian resource attributes within the meadows along the SFSJ River, including
Poison Meadow, Mono Hot Springs area, and the Jackass Meadow complex, are
described below.

POISON MEADOW (SFSJ RIVER RM 22.0-24.1)

Meadow width was 351 m (1,150.8 ft).

No fluvially-transported woody debris was observed within the meadow.

Vegetation within the meadow was lightly grazed.

Species Richness.  Herbaceous layer species, including blister sedge, common
yarrow, western needlegrass, bentgrass, analogue sedge (Carex simulata), blister
sedge, wandering fleabane, white hedge nettle, meadow starwort, Parry’s rush, slender
cinquefoil, northern willow herb, Fendler’s meadow-rue, panicled bulrush, Sierra rush,
common horsetail, Pacific bedstraw, white rein orchid, Bigelow’s sneezeweed, and fat-
fruited sedge, were observed within the study reach.  Mountain alder, Salix spp. (A),
and lodgepole pine occur within the reach.

Canopy Coverage and Height.  Herbaceous layer coverage is between 60 and 99%,
with an average height of 44.3 cm (17.4 in).  Average shrub coverage is less than 10%,
with an average height of 2.7 m (8.9 ft).  Tree canopy coverage is typically less than
10%, with an average height of 9 m (3.0 ft).

Species Coverage.  Mountain alder and Salix spp. (A) occur within the riparian corridor
along the SFSJ River at Poison Meadow.  Coverages, averaged across the whole
meadow are low, less than 10%; however, coverages are high locally (up to 99% in
meadow bands).  Lodgepole pine is interspersed throughout the floodplain.  Black
cottonwood occurs within the riparian corridor.  Jeffery pine occurs at the meadow-
upland transition (coverage less than 10%).

Stem Density.  Average stem densities along SFSJ River at Poison Meadow are 36.8
stems/10 m2.  Stem densities are fairly high within the riparian corridor (53 stems/10 m2)
and are more than 4 times greater within the meadow bands 80 to 100 m from the
channel margin (253 stems/10 m2).
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Shrub Stem Size Class.  Stem sizes ranges from less than ½ inch to greater than 5
inch in diameter within Poison Meadow, with a diversity in age class structure.  Although
no true seedlings were observed within the meadow, recent stem growth was observed
for mountain alders and Salix spp. (A).  Stems larger than 3 inch in diameter occur
immediately adjacent to the channel and within the meadow bands.

Tree Density.  Tree densities are low within Poison Meadow (0.5 trees/10 m2), as trees
were only observed within the riparian corridor and at the meadow-upland margin.
Lodgepole pine and black cottonwood seedling trees were observed within the riparian
corridor near the channel margin.

Basal Area.  Mean basal area is moderate within the riparian corridor at Poison
meadow (568 cm2/10 m2), with medium- sized trees (25.8 cm2/tree).  Basal areas are
greatest near the channel and at the meadow-upland transition.

Decadence.  Salix spp. (A) decadence averaged 22%.  Mountain alder decadence was
less than 5%.  Lodgepole pine decadence was less than 15%.

JACKASS MEADOW COMPLEX (SFSJ RIVER RM 26.1-27.7)

Meadow width ranged from 67 to 182.3 m (219.7 to 597.7 ft).

No fluvially-transported woody debris was observed within the meadow.

Vegetation within the meadow was heavily grazed.

Species Richness.  Between 15 and 44 herbaceous layer species, including,
straightleaf rush, mountain selfheal, Canada goldenrod, common yarrow, beardless
wildrye (Leymus triticoides), tufted hairgrass, Sierra sedge, mountain meadow
beardtongue, hairy arnica, alisma-leaved buttercup, creeping St. Johnswort, Sierra rush,
fat-fruited sedge, rough bentgrass, poverty rush, silver lupine, hiker’s fringed gentain,
and wandering fleabane, were observed within the Jackass meadows.  Between 2 and
5 shrub species, including, mountain alder, tongueleaf willow, Salix spp. (A), and
shining willow, and lodgepole pine occur within the reach.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 99%,
with heights ranging between 27.5 and 37.6 cm (10.8 to 14.8 in).  Average shrub
coverage is between 1 and 10%, with heights between 1.0 and 3.4 m (3.3 to 11.1 ft).
Tree canopy coverage is between 1 and 24%, with heights between 2.6 and 8.8 m (7.2
and 28.9 ft).

Species Coverage.  Mountain alder, Salix spp. (A), tongueleaf willow, and shining
willow are found within the Jackass meadow complex.  On average, coverages are less
than 10%, although mountain alder coverage is up to 10% within meadow 34.
Coverage by Salix spp. (A) is high within willow bands that occur within meadows 26,
30, 34, 36, and 28.  Lodgepole pine is the dominant species within the tree canopy
layer.  Quaking aspen occur at the upland edges of meadows 28 and 30.
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Stem Density.  Stem densities range from 6.6 to 42 stems/10 m2 within the Jackass
meadow complex.  Densities are fairly low within Meadow 28 (6.6 stems/10 m2) and
high at Meadow 26 (42 stems/10 m2). Stem densities typically greatest near the channel
margin and within bands of willows that occur at various distances from the channel
margin within the meadows.

Shrub Stem Size Class.  Stem size classes for the meadows ranges from less than ½
inch to 3 inch in diameter within the Jackass meadows.  Mountain alder and willow true
seedlings were observed within the riparian corridor at meadows 28 and 30.  New stem
growth was observed within all the meadows.

Tree Density.  Tree densities within the Jackass Meadow Complex range from 1.2 to
6.4 trees/10 m2.  Lodgepole pine true seedlings and seedling trees were observed
within the riparian corridor near the channel margin.  Trees, particularly lodgepole pines,
were observed regenerating on bar surfaces, on the channel banks in between the
channel and the meadows, and at the meadow-upland transition.

Basal Area. Mean basal area ranges from 0 to 1,467 cm2/10 m2 within the Jackass
Meadow Complex, comprised of seedlings to large, mature individuals.  However, the
tree canopy within most of the meadows is small.  The riparian corridor along Meadow
30 contains very few trees.  In comparison, Meadow 26, 36, and 28 have fairly high
basal areas up to 40 m from the channel margin and at the meadow-upland transition.

Decadence.  Mountain alder decadence ranged from 0 to 5% within the Jackass
Meadows.  Salix spp. (A) decadence ranged from 20 to 41%.  Shining willow decadence
ranged between 0 and 35% within Meadows 30 and 34.  Lodgepole pine decadence
ranged from 0 to 12% within the meadows.

MONO HOT SPRINGS MEADOW (SFSJ RIVER RM 19.9-21.0)

Meadow width ranged from 52 to 90 m (170.5 to 295.1 ft).

No fluvially-transported woody debris was observed within the meadow.

No evidence of unusual mortality was observed within the meadow, although
vegetation was trampled along paths used for fishing and access to the hot springs.

Species Richness.  Herbaceous layer species, including, California mugwort, common
horsetail, scratchgrass, Pacific onion, beardless wildrye, Hooker’s evening primrose
(Oenothera elata ssp. hirsutissima), fowl mannagrass (Glyceria striata), Parry’s rush,
northern willow herb, fewflower spikerush, scarlet paintbrush, Sierra rush, and Columbia
mountain butterweed, were observed within the Mono Hot Springs meadows.  Mountain
alder and incense cedar occur within the reach.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 99%,
with heights ranging between 51 and 59.1 cm (20.1 and 23.3 in).  Average shrub
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coverage is less than 10%, with heights between 0.2 and 0.5 m (0.7 to 1.6 ft).  Tree
canopy coverage is less than 10%, with average heights of 5.2 m (17.1 ft).

Species Coverage.  Shining willow and mountain alder (average coverages less than
10%) occur along the SFSJ River at Mono Hot Springs.  Western juniper is the only tree
located adjacent to the channel.  Only mountain rose occurs within the meadow.

Stem Density.  Average stem densities are within the Mono Hot Springs Meadows
(between 1.5 and 3.7 stems/10 m2 ).  The majority of the stems occur within 2 m of the
channel margin.

Shrub Stem Size Class.  Stem sizes range from less than ½ inch to 1 inch in diameter
within Mono Hot Springs Meadows, with a lack of diversity of age class structure.  No
true seedlings were observed within the reach.  Recent stem growth of narrowleaf
willow and alders was observed near the channel margin at Meadow 18.

Tree Density.  Tree densities are low within the Mono Hot Springs Meadows (0 to 0.1
trees/10 m2).  No recent regeneration of tree species was observed within the meadow.

Basal Area.  Mean basal area is low within Mono Hot Springs Meadows (between 0
and 19 cm2/10 m2), with only one tree present within the sampled reach.

Decadence.  Willow decadence was 5% within the riparian corridor. No tree decadence
was observed.

Comparison Meadows

BLAYNEY MEADOW and BEAR MEADOW occur within medium to large-sized watersheds at
high elevations.  All the comparison streams will be discussed collectively for each
riparian resource attribute evaluated.

Average meadow width is 104.3 m (342 ft) at Bear Meadow and ranges between 85
and 135 m (278.9 and 443.0 ft) at Blayney Meadows.

The dimensions of Blayney Meadows were examined with aerial photography as well.
The size of the Blayney Meadows appear smaller today compared to the 1944
photography.  Trees have filled in portions of the existing meadow in 1944.  There are a
few bars within the SFSJ just upstream from the meadow complex that appear more
vegetated now than in the 1944 photography.

Large woody debris was observed trapped within the riparian corridor along Bear
Creek.  Woody debris was not observed along Blayney Meadow.

Unusual mortality associated with heavy livestock grazing was observed within
Blayney Meadows.  Encroachment was not observed within either meadow.



Combined Aquatic Working Group CAWG 11 Riparian

APPENDIX E:  QUANTITATIVE STUDY RESULTS SUMMARIES.

Copyright 2004 by Southern California Edison Company CAWG 11-E-38

Potential land use influences along Bear Meadow include hiking and fishing, and
along Blayney Meadows included hiking, fishing, and pack animals.

Species richness.  Herbaceous layer species were observed within Bear Meadow (1.7
speces/10 m2) and Blayney Meadow (1.9 species/10 m2), respectively.  Species present
within Bear Meadow include common yarrow, western columbine, western mountain
aster, abruptbeak sedge, Sierra sedge, reedgrass, common horsetail, northern willow
herb, wandering fleabane, tall mannagrass, fowl mannagrass, straightleaf rush, parry’s
rush, common yellow monkeyflower, mountain meadow beardtongue, common
cinquefoil, hedge nettle, and Fendler’s meadow rue.  Species present within Blayney
Meadow include common yarrow, bentgrass, hairy arnica, western mountain aster,
abruptbeak sedge, blister sedge, alpine shooting star, common spikerush (Eleocharis
macrostachya), northern willow herb, meadow barley (Hordeum brachyantherum),
creeping St. Johnswort, Sierra rush, meadow lupine (Lupinus polyphyllus), Lemmon’s
yampah, mountain meadow beardtongue, and meadow starwort.  One shrub, mountain
alder, occurs within the riparian corridor adjacent to Bear Creek.  Quaking aspen and
lodgepole pine occur within the riparian corridor and along the meadow edges.  Within
Blayney Meadow, Salix spp. (A) and, lodgepole pine were observed.

Canopy Coverage and Height.  Herbaceous layer coverage between 40 and 59%
within Bear and Blayney Meadows, with average heights of 39.2 cm and 21.4 cm,
respectively (15.4 and 8.4 in).  Shrub layer coverage is less than 10% within both
meadows, with average heights between 1.1 and 2.8 m (3.6 and 9.2 ft).  Tree layer
coverage is also less than 10% along Blayney Meadow (height 26.9 m (88.3 ft)) and
Bear Meadow (height 10.2 m (33.5 ft)).

Species Coverage.  Shrub and tree coverage was less than 10% throughout both
meadows.  Shrub coverage is greatest immediately adjacent to the channel for both
meadows.  Tree coverage is tends also to be greatest immediately adjacent to the
channel within the riparian corridors, although the edges of Bear Meadow mix with
quaking aspen forest on the edges.

Stem Density.  The mean stem density within Bear meadow was 2.6 stems/10 m2 and
0.8 stems/10 m2 along Blayney Meadow.  Densities are greatest within 2 m of the
channel along both streams.

Shrub Stem Size Class.  Stems ranging in size from true seedlings to greater than 5
inch in diameter occur within the Bear Creek riparian corridor and Bear meadow, with a
diverse range of age size classes present.  Almost all the stems occur within 2 m of the
channel margin.  Along Blayney Meadow, true seedlings and stems less than 1 inch in
diameter were observed adjacent to the channel.

Tree Density.  The mean density of trees within Bear meadow is 3.3 trees/10 m2 and
02 trees/10 m2 within Blayney Meadow.  True seedlings and tree seedlings were
observed along Bear Creek (lodgepole pine and quaking aspen) and tree seedlings
were observed along SFSJ River at Blayney Meadow (lodgepole pine).
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Basal Area.  Mean basal area within Bear meadow is 1,004 cm2/10 m2 (11.7
cm2/individual) and 152 cm2/10 m2  (21.7 cm2/individual) within Blayney Meadow.  The
majority of the individuals is small to medium-sized within Bear meadow and are small
along Blayney Meadow.  Basal area is high near Bear Creek and decreases within the
meadow.  No trees were observed within Blayney Meadow.

Decadence.  Decadence was less than 10% for shrubs within Bear meadow and was
close to 50% within Blayney Meadow.  Tree decadence was less than 15% within both
meadows.

LOW ELEVATION, MEDIUM TO LARGE DRAINAGE AREA

Study Meadows

No meadows occur within this elevation range that are within the Study area.

Comparison Meadows

STEVENSON CREEK MEADOW occurs within a medium to large-sized watershed at lower
elevations.

Average meadow width is 25 m (82 ft).

Small-sized woody debris was observed within the channel at the meadow reach.

No evidence of unusual mortality or encroachment was observed.

Potential land use influences include hiking, fishing, hunting, and OHV use.

Species richness.  Herbaceous layer species (2.4 species/10 m2), including common
yarrow, Oregon bentgrass, western mountain aster, California brome, smoothbeak
sedge, mountain paintbrush (Castilleja parviflora), intermediate wheatgrass (Elytrigia
intermedia ssp. intermedia), northern willow herb, common horsetail, Bigelow’s
sneezeweed, streambank lotus, broad-leaved lupine (Lupinus latifolius var.
columbianus), Douglas’ knotweed (Polygonum douglassii), panicled bulrush, Canda
goldenrod, and white hedge-nettle, were observed.  Three shrubs, including mountain
alder and tongueleaf willow, and one tree, white fir, occur within the meadow.

Canopy Coverage and Height.  Herbaceous layer coverage is between 40 and 59%,
with an average height of 44.9 cm (17.7 in).  Coverage by shrubs is between 10 and
24%, with an average height of 3.6 m (11.8 ft).  Tree layer coverage is less than 10%,
with an average tree height of 15.2 m (49.9 ft).

Species Coverage.  Coverage by mountain alder ranges between 10 and 24%.
Mountain alder coverage is between 40 and 59% within 2 m of the channel, 25 and 39%
up to 4 m from the channel, and decreases to none at farther distances.  Willow
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coverage is less than 10% on average within the meadow, with coverage between 10
and 24% near the channel.  Coverage by trees is less than 10%.

Stem Density.  Average stem density is 19.67 stems/10 m2 within Stevenson Creek
meadow, with all stems occurring within 20 m of the channel margin.

Shrub Stem Size Class.  Stem sizes ranges from less than ½ inch to greater than 5
inch in diameter, with a high diversity in age class structure; although the majority of
stems are small.  No true seedlings were observed within the meadow reach, although
recent stem growth has occurred.

Tree Density.  The mean tree density within Stevenson Creek meadow is 0.3 trees/10
m2, mostly occurring from 10 to 20 m from the channel.  True seedlings (white fir) were
observed within the same distance.

Basal Area.  Mean basal area was 111 cm2/10 m2, with an average basal area per
individual of 27.6 cm2/tree.  Most trees present are small individuals.

Decadence.  Mountain alder, willow, and white fir decadence is less than 15%.
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Livestock
Kind Class Number On Date Off Date

Mono Mono Meadows (6-14) High Sierra Commercial Livestock 2003 Cattle Cow/Calf 80 6-Jul 15-Oct
Commercial Livestock 2002 Cattle Cow/Calf 65 1-Jul 30-Sep
Commercial Livestock 2001 Cattle Cow/Calf 50 1-Jul 30-Sep
Commercial Livestock 2001 Cattle Cow/Calf 100 1-Oct 15-Oct
Commercial Livestock 2000 Cattle Cow/Calf 50 1-Jul 30-Sep
Commercial Livestock 2000 Cattle Cow/Calf 100 1-Oct 15-Oct
Commercial Livestock 1999 Cattle Cow/Calf 50 1-Jul 30-Sep
Commercial Livestock 1999 Cattle Cow/Calf 100 1-Oct 15-Oct
Commercial Livestock 1998 Cattle Cow/Calf N/A N/A N/A
Commercial Livestock 1997 Cattle Cow/Calf N/A N/A N/A
Commercial Livestock 1996 Cattle Cow/Calf 112 1-Jul 30-Sep
Commercial Livestock 1996 Cattle Cow/Calf 150 1-Oct 15-Oct
Commercial Livestock 1995 Cattle Cow/Calf 0 1-Jul 15-Oct
Commercial Livestock 1994 Cattle Cow/Calf 112 1-Jul 15-Oct
Commercial Livestock 1993 Cattle Cow/Calf 112 1-Jul 15-Oct
Commercial Livestock 1943 Cattle N/A3 2527 1-Jun 15-Oct
Commercial Livestock 1940 Cattle N/A 2341 1-Jun 15-Oct
Commercial Livestock 1935 Cattle N/A 2345 1-Jun 15-Oct
Commercial Livestock 1932 Cattle N/A 2520 1-Jun 15-Oct
Commercial Livestock 1922 Cattle N/A 5000 1-Jun 31-Oct

Florence

Tombstone Meadow (31), Hellhole Meadow 
(20), Poison Meadow (19), Jackass 
Meadow Complex (26-30, 32-36) High Sierra Pack Stock 2003 Horses N/A N/A N/A N/A

Pack Stock 2002 Horses N/A N/A N/A N/A
Pack Stock 2001 Horses N/A N/A N/A N/A
Pack Stock 2000 Horses N/A N/A N/A N/A
Pack Stock 1999 Horses N/A N/A N/A N/A
Pack Stock 1998 Horses N/A N/A N/A N/A
Pack Stock 1997 Horses N/A N/A N/A N/A
Pack Stock 1996 Horses N/A N/A N/A N/A

Appendix F:  Historic1 and recent USDA-FS grazing information (type, number, and dates of use) by allotment.

 Season Of Use Allotment 
Name District Permitted Use Type YearProject Meadows and Numbers2

Copyright 2004 by Southern California Edison Company CAWG 11-F-1
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Livestock
Kind Class Number On Date Off Date

Pack Stock 1995 Horses N/A N/A N/A N/A
Pack Stock 1994 Horses N/A N/A N/A N/A
Pack Stock 1993 Horses N/A N/A N/A N/A

Hot Springs Mono Hot Springs Meadows (15-18) High Sierra Commercial Livestock 2003 Cattle Cow/Calf 54 1-Jul 15-Sep
Commercial Livestock 2002 Cattle Cow/Calf 54 1-Jul 15-Sep
Commercial Livestock 2001 Cattle Cow/Calf 54 1-Jul 15-Sep
Commercial Livestock 2000 Cattle Cow/Calf N/A N/A N/A
Commercial Livestock 1999 Cattle Cow/Calf N/A N/A N/A
Commercial Livestock 1998 Cattle Cow/Calf N/A N/A N/A
Commercial Livestock 1997 Cattle Cow/Calf N/A N/A N/A
Commercial Livestock 1996 Cattle Cow/Calf N/A N/A N/A
Commercial Livestock 1995 Cattle Cow/Calf 35 1-Jul 15-Sep
Commercial Livestock 1994 Cattle Cow/Calf 54 1-Jul 15-Sep
Commercial Livestock 1964 Cattle N/A 34 1-Jul 16-Sep
Commercial Livestock 1962 Cattle N/A 34 1-Jul 16-Sep
Commercial Livestock 1945 Cattle N/A 100 N/A N/A
Commercial Livestock 1935 Sheep N/A 2325 15-Jun 15-Sep
Commercial Livestock 1922 Sheep N/A 2934 1-Jul 20-Sep

1The historical information summarizes allotment records provided by the USDA-FS.  
 The historical dates are those provided on these allotments.  
2Project meadows, by meadow number, that occur within the allotment.
3Information is not available

Year
 Season Of Use Allotment 

Name Project Meadows and Numbers2 District Permitted Use Type

                     (continued).
Appendix F:  Historic1 and recent USDA-FS grazing information (type, number, and dates of use) by allotment
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DATE CONTACT SUBJECT
6/23/2003 Telephone conversation 

with Joanna Clines with 
Cathy Little

I asked Joanna if she could review the 25 plants that we are listed in the TERR-3 report as potentially occurring along bypass and flow-augmented reaches. 
She said that she would be willing to do it on the phone. I read the list and she eliminated one of the species, Gratiola heterosepala . She also said that Allium 
yosemitense was unlikely to occur in the Project area. This was a species on our potential to occur table. She did not have time to look at the list of 100 plants 
on the Potential Plant Species to Occur table. I told her that there will be another report written this year after surveys are completed and that she could revise it 
for that report, and that if botanists found Wyethia spp. this year, they would collect specimens. She said that she would provide a species list to the botany 
crews this year and if they locate a species that is not on the list, she would like a specimen.  I told her that botanists were surveying right now and that if she 
provided the list, they could collect the specimens from that date on.  Joanna mentioned that she was worried that the bryophytes were not surveyed thoroughly 
enough. Joanna recommended ENTRIX hiring a bryologist.  I told her I would talk to Janelle and Lourraine about it and that they could address it at the next Terre

6/26/2003 Telephone conversation 
with Rick Hopson

Rick gave me the general information for the 2001 aerial photography so it could be added to the CAWG-11 report. He said he would check to see if there is 
any infrared photography for the forest. Rick said he has not worked with the historical aerial photography, but he thinks the resolution was good enough to blow 
them up. 

7/11/2003 Telephone conversation 
with Rick Hopson

I asked Rick if we could get the 2001 color aerial photography they have for the forest. He said that they don't have it digitally and that they probably would not 
let the paper copies leave the office.  

7/11/2003 Teleconference with 
Joanna Clines, Katie 
Ross, and Cathy Little.

Discussions about the bryophytes. She said that she was going to put together a package next week for us and send it. It will consist of samples of common and 
special-status bryophytes. She is going to pinflag populations in the field and send us directions to them. She gave us a reference for good pictures of the 
bryophytes. She is going to send us a copy of the updated key by Dan Norris. I told her I would call her on Monday to go over the datasheet. She asked about 
the field trip for the geomorphology group.  We told her that we were not at the meeting. I told her we would send her a preliminary riparian schedule. She said 
she was interested in participating in some of the fieldwork. We told her that we would look for the bryophytes on our transects during the riparian studies.  

8/14/2003 Email correspondence 
to Joanna Clines from 
Katie Ross.

I asked Joanna if she could provide us with information on the land use (dates and extent of grazing (if there qualitative information, such as lightly-heavily 
grazed, etc), and type of grazers within the Project Area and along Comparison streams.

9/17/2003 Email correspondence 
from Joanna Clines to 
Katie Ross.

Joanna emailed that she had problems sending the requested information.  I replied that we still needed the information. Joanna forwarded the request to the 
USDA-FS range personnel.

9/25/03
-9/30/03

Group email 
correspondences with 
Forest Service, 
including Rick Hopson, 
Joanna Clines, and 
Leigh Sevy with Katie 
Ross.

Per the Riparian Subgroup Meeting, Rick would coordinate assembling land use information on the meadows with the Big Creek area (Study and Comparison).  
Emails requested specific information on what we needed.  I asked Lourraine Tigas and Mitchell Katzel if they had any areas of interest for information as well.  
Carrie George made a map illustrating the meadow and floodplain locations of interest for grazing and pack animal use.

10/3/03
-10/6/03

Email correspondence 
with Rick Hopson and 
Katie Ross.

I requested Forest Service fire history information, with particular interest in the Slides area.  (Received).

12/16/2003 Email correspondence 
with Rick Hopson and 
Katie Ross.

I requested Forest Service timber management practices within the Big Creek and Comparison watersheds.  Per Rick Hopson, this information will probably 
take a while to assemble.  He would check with the appropriate contacts within the USDA-FS (Cindy Whelan).

1/28/2004 Phone correspondence 
with Rick Hopson and 
Leigh Sevy from USFS.

Rick Hopson called to discuss ENTRIX requests for meadow and timber management information.  ENTRIX will be sending USDA-FS a shape layer of the 
meadows and an email with specific grazing information needed. ENTRIX will also be sending Rick more detailed information on the timber management needs 
(areas, locations, and history (how long)).  Leigh Sevy will provide grazing information within past 10 years (easier), last 25 years, and hopefully, at least 
qualitatively, over the past 100 years.

4/12/2004 Received meadow land use information (allotment records and maps) from USDA-FS

Appendix G.  Documentation of Correspondence.
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