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1.  1.   INTRODUCTION INTRODUCTION

The purpose of this technical memorandum is to provide information on existing botanical
resources, special-status plant species, sensitive natural communities, and protected tree
resources that occur or may occur within the proposed agricultural irrigation areas.
Existing botanical resources, populations of special-status plant species, and sensitive
natural communities were mapped within the agricultural irrigation study area.  These data
provide a basis for the assessment of impacts.  A complete project description and project
alternatives are presented in the Santa Rosa Subregional Long-Term Wastewater EIR/EIS
(HBA, 1996b).
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2.  2.   SETTING: PROJECT AREA DESCRIPTIONS SETTING: PROJECT AREA DESCRIPTIONS

The project study area, which is located in Sonoma and Marin counties, is divided into five
relatively distinct geographic areas: the Geysers, Santa Rosa Plain/ Russian River,
Sebastopol, South County, and West County geographic areas (HBA, 1996b).  The
agricultural irrigation study areas are located in the Sebastopol, South County, and West
County geographic areas (Figures 3.1-1 and 3.1-2 HBA, 1996a).  The Sebastopol study
area is considered one component.  The South County study area is subdivided into five
components: Adobe Road, Baylands, Lakeville, North Petaluma Valley, and East of
Rohnert Park.  The West County study area is subdivided into three components:
Americano Creek, Stemple Creek, and Miscellaneous.

  SEBASTOPOL AGRICULTURAL IRRIGATION STUDY AREA

The Sebastopol study area is located west of the town of Sebastopol in Sonoma County.
The Atascadero, Green Valley, and Purrington creeks are the major creeks that flow
through the Sebastopol study area.  Several unnamed creeks, channels, and drainages also
occur in the study area.  The Sebastopol study area consists primarily of agricultural
communities such as row crops, orchards, and vineyards.  Orchard crops include apple,
crabapple, and peach.  Unirrigated annual grasslands, which also include seasonal wetland,
drainage, and riparian communities, are grazed by livestock.

  SOUTH COUNTY AGRICULTURAL IRRIGATION STUDY AREA

The South County study area is located in the watershed of the Petaluma River along the
western foothills of the Sonoma Mountains north of San Pablo Bay in Sonoma County.
The foothills of the Sonoma Mountains support a patchwork of annual grassland and coast
live oak woodland communities.  The numerous creeks in the South County study area,
including Copeland, Crane, Five, Hinebaugh, Lichau, Lynch, and Willow Brook, flow into
the Petaluma River from the foothills east of the Petaluma River.  Mixed riparian
woodlands are found along creeks and drainages of the foothills.  The South County study
area supports a large agricultural community including pasture for livestock, dry-farmed
oat hay, vineyards, and irrigated crops.

  WEST COUNTY AGRICULTURAL IRRIGATION STUDY AREA

The West County study area includes portions of the Americano Creek and Stemple Creek
watersheds in Sonoma and Marin counties.  The topography of the West County area
varies from rolling hills to steep, incised valleys.  The western portion of the study area
includes the upper reaches of the Estero Americano.  The gently sloping, wind-swept hills
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of the West County study area support treeless, annual grasslands; while within the steeper
valley, stands of coast live oak/ interior live woodland and oak-bay-madrone woodland are
found.  The perennial and intermittent streams and drainages in the West County study
area support mixed and willow riparian vegetation along their banks.  Many of the valleys
and low lying areas support seasonal wetlands, freshwater marshes, and vernal pools.
Hillsides with shallow rocky soils support patches of northern coastal scrub.  The West
County study area is extensively cultivated.  Land uses include pasture for livestock and
irrigated crops.
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3.  3.   METHODS METHODS

  LITERATURE REVIEW AND CONSULTATIONS

Information on the biology, distribution, taxonomy, legal status, and other aspects of the
special-status plant species was obtained from documents on file in the library of
Sycamore Environmental Consultants, Inc. (Sycamore Environmental).   Standard
references used for the taxonomy of plants and plant community descriptions included
Abrams (1923-1960); Barbour and Major (1977); Hickman, ed. (1993); Holland (1986),
Mason (1957); Munz (1959); and Skinner and Pavlik (1994).

A computerized search of the California Natural Diversity Data Base (CNDDB/RareFind,
1 September 1995) was conducted for Camp Meeker, Cotati, Glen Ellen, Novato,
Petaluma, Petaluma River, Point Reyes NE, Sebastopol, Two Rock, Sears Point, and
Valley Ford USGS 7.5-minute United States Geological Survey (USGS) topographic
quadrangles to determine if there were any known occurrences of state- or federal-listed
species recorded from the proposed agricultural irrigation study area.  These reports are
on file at the office of Harland Bartholomew & Associates, Inc. (HBA).

In addition to the CNDDB/RareFind report, the following lists prepared by the California
Department of Fish and Game (CDFG), Natural Diversity Data Base, were reviewed:

• Special Plants List (CDFG, January 1996); and
• Endangered, Threatened, and Rare Plants of California (CDFG, January

1996).

Two letters, one in 1994 and the other in 1995, were sent by HBA to the U.S. Fish and
Wildlife Service (USFWS), Ecological Services, Sacramento Field Office, requesting file
data on special-status plant species that could occur in the project study area.  The
response letters are on file at the office of HBA.

Other reference materials provided by HBA and Parsons Engineering Science (PES)
included:

• Aerial photographs of the Baylands component (3 x 3 inch color slides, April
1994).  (These photos were put onto Kodak Digital Science� Photo CD by
Sycamore Environmental);

• Blue line aerial photographs of the project study area (1� = 500  5%, June
1990);

• Blue line topographic maps with proposed project facilities prepared by PES
(1� = 500� and 1� = 6000�);
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• Blue line maps with parcel lines (1� = 4000�); and
• Documents and Technical Memoranda prepared by Merritt Smith Consulting

(Merritt Smith) and Questa Engineering Corporation (Questa Engineering).

Consultations were conducted on one or more occasions with Caitlin Bean, CDFG Region
3; Betty Guggolz, Milo-Baker Chapter of the California Native Plant Society (CNPS); and
Dr. Charles Quibell, Professor of Botany, Sonoma State University.

Existing policies regarding natural resources were also reviewed, including the Sonoma
County Tree Ordinance (No. 4014, 13 June 1989).

  SPECIAL-STATUS PLANT SPECIES AND SENSITIVE NATURAL COMMUNITIES
EVALUATED

  Special-Status Plant Species and Sensitive Natural Communities

A comprehensive list of special-status plants was compiled from the species listed in the
USFWS 1995 letter and from the species that appeared on the CNDDB/RareFind report.
A pre-project meeting on 24 January 1994 was attended by the City, USFWS, CDFG,
Sycamore Environmental, and HBA.  Caitlin Bean of CDFG recommended that all CNPS
List 4 species potentially occurring in the project study area be included in the species
evaluated for this project.  In addition, Ms. Bean requested that several other species of
concern to CDFG also be included for evaluation in the EIR/EIS that were not currently
recognized as a special-status plant species.

An initial list of special-status plant species was compiled in 1994 and was updated as new
and revised listings became available from CDFG and the USFWS.  From these data, a list
was compiled of 182 special-status plant species that needed to be surveyed and evaluated
in the EIR/EIS.  A brief discussion of each special-status plant species is presented in the
Special-Status Plant and Sensitive Natural Communities Technical Memorandum
(Sycamore Environmental, 1996a).

Sensitive natural communities include rare communities, communities that are adversely
affected by minimal disturbance, and communities that provide habitat for special-status
plant or wildlife species.  Descriptions of sensitive natural communities are presented in
the Special-Status Plant Species and Sensitive Natural Communities Technical
Memorandum (Sycamore Environmental, 1996a).  The list of sensitive natural
communities was derived from the CNDDB/RareFind report and from site visits.

  CNPS

Sycamore Environmental provided Betty Guggolz with Project Overview maps (1� =
6000�) that presented overviews of all the project alternatives.  Ms. Guggolz mapped
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locations of Sonoma County sensitive plant records.  Her personal list of sensitive plant
records was compiled from plant lists prepared by historical and contemporary botanists
and included CNPS-listed plants, and state- and federal-listed endangered, threatened, and
rare species.  Sycamore Environmental reviewed the locations of sensitive plant records
mapped by Betty Guggolz.  Her location data was incorporated into the summaries of
known location data of special-status plant species to determine the total special-status
plant species populations within the project study area (Section 4).

  Protected Tree Resources

The Sonoma County Tree Ordinance (No. 4014, 13 June 1989) lists 11 protected tree
species.  Trees with a dbh over nine inches (diameter breast height, defined as 4.5 feet
above ground level) of the following species are protected: big-leaf maple ( Acer
macrophyllum), blue oak (Q. douglasii), California black oak ( Quercus kelloggii), coast
live oak (Q. agrifolia), coast redwood ( Sequoia sempervirens), interior live oak ( Q.
wislizenii), Pacific madrone ( Arbutus menziesii), oracle oak ( Q. morehus), Oregon oak
(Q. garryana), valley oak ( Q. lobata), and California bay ( Umbellularia californica).  The
ordinance also protects hybrids of these species.

  FIELD SURVEYS

Botanists conducted field surveys to identify locations of special-status plant species and
communities, to map plant communities, and to assist in the collection of data necessary
for California Wildlife Habitat Relationships System (CWHR) analyses.  Surveys of some
or all sites were conducted by R. John Little, Ph.D., Theresa Fortner Ward, Susan Holve-
Hensill, Nancy Coulson, and Ellen Piazza.  Surveys in the South County and West County
study areas were conducted from April 1995 through October 1995.  Surveys in the
Sebastopol study area were conducted from June 1995 through July 1995.

Field surveys were conducted on parcels within each of the three study areas (South
County, West County, and Sebastopol).  Permission was required for access to survey
parcels within each study area because most of the land within the study area is private
property.  Because some landowners did not allow access to their property, it was not
possible to conduct surveys on all of the parcels within the project study area.  Two types
of surveys were therefore conducted: on-site and off-site.

On-site surveys were conducted on parcels for which field teams had full access and off-
site surveys were conducted for parcels where access was not obtained.  On-site surveys
included botanical surveys, plant community mapping, and data gathering for CWHR
analysis.  Off-site surveys consisted of observing parcels from adjacent roads; mapping
plant communities onto aerial maps; and assisting HBA with the identification of plant
species for CWHR.  Detailed plant species lists could not be made for parcels evaluated
via off-site surveys.
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  Botanical Surveys

Prior to conducting botanical surveys, botanists compiled a field notebook that included
key characteristics, descriptions, illustrations, and habitat notes for each of the 182
special-status plant species that potentially occur in the project study area.
CNDDB/RareFind overlays were obtained from CDFG for the Camp Meeker, Cotati,
Glen Ellen, Novato, Petaluma, Petaluma River, Point Reyes NE, Sebastopol, Two Rock,
Sears Point, and Valley Ford USGS quadrangles.  These quadrangles cover the entire
South County, West County, and Sebastopol study areas.  All CNDDB/RareFind
occurrences for each quad were displayed on the overlays.  The overlays were used to
identify known populations of special-status plants occurring on or near the proposed
agricultural irrigation components.

During on-site botanical surveys, botanists compiled a comprehensive plant species list,
mapped vegetation, and searched for sensitive natural communities and habitats where
special-status plant species were likely to be found.  Botanists walked transects on each
parcel with a blueline aerial photo and a parcel map.  Transects were 25 to 100 feet wide
and were spaced to achieve 100% coverage of each parcel.

Plants that could not be identified in the field were collected for later identification.
Voucher specimens were collected for most native species observed in the field, a process
recommended by the California Botanical Society (Ferren et al., 1995).  Voucher
specimens were also collected for many non-native species.  These voucher specimens
were processed in accordance with standard herbarium techniques (Lawrence, 1951;
Radford et al., 1974) and are maintained for reference in the Herbarium located at the
office of Sycamore Environmental, Sacramento, CA.  Duplicate specimens will be donated
to Sonoma State University and the University of California, Berkeley.

During the pre-project meeting on 24 January 1994, Bill Cox of CDFG requested that
separate plant species lists be prepared for each project component, to which the City
agreed.  Therefore, plant species lists were compiled for all species identified within
agricultural irrigation component (Appendix A).  Taxa noted in Appendix A as �sp.� had
insufficient material on collected specimens or available in the field to make a
determination to species.  Records of all species found in the project study area were
managed and analyzed with Microsoft Access®, a relational database.

  Plant Community Mapping

Plant communities were mapped during both on- and off-site surveys.  The boundaries of
different habitat types were mapped onto blueline copies of aerial photographs.  The field
maps were digitized into AutoCAD ® by Sycamore Environmental using USGS quadrangle
maps as base maps.  Acreages of plant communities were calculated by PES using
ArcINFOTM.
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Names of plant communities were based on community descriptions by Holland (1986)
and Shuford and Timossi (1989).  A comparison of the community descriptions used by
Sycamore Environmental for the Santa Rosa EIR/EIS (HBA, 1996b) and the descriptions
used by Holland (1986) and Shuford and Timossi (1989) are presented in the Special-
Status Plant Species and Sensitive Natural Communities Technical Memorandum
(Sycamore Environmental, 1996a).  Plant communities occurring in each of the three
study areas are described in Section 4 of this document.

Some sites in the project study area, including some portions of the Baylands, were
mapped in the office.  Areas mapped in the office included sections of parcels that were
not visible from roads during off-site surveys, portions of parcels that were not considered
suitable for irrigation, and sections of parcels not evaluated during on-site and off-site
surveys.  Plant communities were mapped in the field onto blue line aerial photographs.
The mapped features were then digitized by Sycamore Environmental.  The on-and off-
site Baylands mapping was verified by comparing mapping to digitally imaged color slides
of the Baylands component.

  FLORISTIC ANALYSIS

The combined floras for the agricultural irrigation components  were analyzed.  Formal
estimates of species diversity require the determination of the number of species present
and their abundance (Barbour et al., 1980).  The number of species present, known as
species �richness,� was determined for each agricultural irrigation component.  In this
document, the term �floristic diversity� refers to taxonomic richness, specifically the
numbers of families, genera, or species present.  The floristic analyses are based on species
lists prepared during field surveys.

  CALCULATION OF AREA OF IMPACT

Acreages of plant communities were calculated by PES using ArcINFOTM.
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4.  4.   RESULTS RESULTS

  SEBASTOPOL AGRICULTURAL IRRIGATION STUDY AREA

The Sebastopol study area is located west of the town of Sebastopol along Atascadero
Creek.  Atascadero, Green Valley, and Purrington creeks flow through the Sebastopol
study area.  Several unnamed creeks, channels, and drainages are also included in the
study area (Figures 3.1-1 and 3.1-2 in HBA, 1996a).

The plant communities identified and mapped within the Sebastopol study area include
annual grassland, coastal redwood, freshwater marsh, non-wooded riparian, Oak-bay
madrone woodland, coast live oak/interior live oak woodland (CLO/ILO woodland),
mixed and willow riparian, and seasonally wet vegetation.  Agricultural communities
present in the Sebastopol study area include cropland, orchard, and vineyard.  Other
features mapped in the Sebastopol study area include eucalyptus groves and freshwater
ponds.  Plant species lists for the Sebastopol study area are presented in Appendix A.
Acreages of plant communities are presented in Table 4-1.

Most of the Sebastopol study area is under cultivation.  Apple and peach orchards and
vineyards are the primary crops in the study area.  Orchards and vineyards are habitats
dominated by a single species or cultivar that are planted in rows.  Spacing between
plantings are usually uniform and the understory is usually composed of low-growing
grasses and other herbaceous plants (Schultze, 1988).  Many of the understory plants
associated with the orchards and vineyards in the Sebastopol study area are opportunistic,
non-native species that are adapted to disturbed sites such as annual ryegrass ( Lolium
multiflorum), Italian thistle ( Carduus pycnocephalus), Mediterranean barley, ripgut
brome, wild radish, and yellow star thistle (Centaurea solstitialis).

The dominant plant community in uncultivated areas of the Sebastopol study area is
annual grassland.  Dominant plant species in the grassland communities are introduced
grass species such as annual ryegrass, bromes ( Bromus diandrus and B. hordeaceus), and
oats (Avena barbata and A. fatua).  Patches of native grasses occur within many of these
predominantly annual grasslands.  Native grass species occurring in the Sebastopol study
area include California brome, California oatgrass, and purple needle-grass.  The grassland
communities also support native wildflowers including lupines, popcorn flower, valley
tassels (Castilleja attenuata), and yarrow.  Common non-native forbs include storksbill
and wild geranium.
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  Table 4-1.

  Acres of plant communities and other mapped features in the agricultural
irrigation components.

Vegetative South County West County

Communities/ Adobe Rd Baylands Lakeville North East of Americano Stemple Misc. Sebastopol

Mapped features Petaluma Rohnert Creek Creek
Valley Park

Annual grassland 1174.03 698.43 2174.82 422 1325.28 3536.31 4681.59 260.64 361.38
Brackish marsh . . . . . 74.55 . . .
CLO/ILO woodland .86 . . 3.44 61.21 . . . 34.67
Coastal redwood . . . . . . . . 13.98
Cropland 175.2 2168.52 669.02 53.88 738.56 741.67 1425.4 238.62 204.08
Cypress . . 2.34 . . 1.31 20.39 . .
Drainage .56 4.15 6.74 5.29 4.1 8.93 10.48 . .
Eucalyptus 4.65 5.78 117.52 2.75 3.73 76.75 116.65 27.02 6.11
Excavated ditch . 28.69 .37 .3 . . .12 . .
Freshwater marsh . . . . . . . . 36.24
Freshwater pond 1.41 .23 26.73 . 6.18 17.67 57.07 2.98 20.15
Freshwater seep . . . . .3 4.72 1.41 . .

a Lombardy poplar .5 . . . . . . . .
Mixed riparian 1.03 . 1.97 3.18 31.93 .29 4.11 1.68 151.27

a Monterey Pine . . . . . . 13.4 . .
Native grassland . 1.75 9.5 . 4.6 3.26 . . 1.9
Non-wooded riparian .55 . 4.02 .53 .49 10.13 3.45 .16 .3
Northern coastal scrub . . . . . 4.87 . . .

a Oak woodland .28 . 11.84 .69 2.09 .51 .42 3.71
Oak-Bay-Madrone woodland . . . . 44.39 . 8.11 . 10.67
Orchard 15.69 . . . 6.72 . . 13.49 693.46
Seasonally wet vegetation .49 58.25 22.11 267.52 47.49 304.87 319.48 .29 154.84

b Too steep .03 . 8.61 . . . . . .
b Unable to view . . . . . 66.47 . . .

Undetermined wetland vegetation 667.79
Urban 63.04 72.19 157.07 89.39 71.46 502.77 686.5 49.8 84.97
Vernal Pool . 17.66 .77 .83 5.81 2.68 .99 . .
Vineyard . . 74.07 . . . . . 546.82
Willow riparian .6 . 1.78 2.62 2.1 24.67 17.76 .44 32.03

Total Acres 1438.92 3723.44 3289.28 852.42 2356.44 5381.92 7367.42 595.54 2356.58

Communities per Site 18 13 19 15 18 18 18 12 18

a Small stands of trees; not vegetative communities.
b The "Too steep" and "Unable to view" catagories are in areas that are not suitable for irrigation.

Oak woodlands occur in many locations in the Sebastopol study area.  Dominant tree
species in these communities include California black, coast live, Oregon, and valley oaks,
and California bay.  These oak woodlands support understory shrub species such as
California blackberry, California rose, Himalayan blackberry, and western poison oak.

coastal redwood occurs along Purrington Creek in the western portion of the Sebastopol
study area.  Tree species associated with the redwood community include California bay,
big-leaf maple, and Pacific madrone.  Plant species occurring in the understory of the
redwood habitat include shrubs such as California rose, vines such as California man-
root, and ferns such as giant chain fern.
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Monotypic stands of non-native eucalyptus are common in the Sebastopol agricultural
irrigation study area.  Eucalyptus are planted in groves along roads and fence lines to
serve as windbreaks and are established along many drainages and creeks in the area.

Well-developed mixed and willow riparian vegetation occurs along creeks in the
Sebastopol study area supporting tree species such as arroyo, red, and shining willows;
California buckeye; coast live oak; red alder ( Alnus rubra), and white alder; and Oregon
ash.  Understory shrub species include blue elderberry, Himalayan blackberry, hawthorn
(Crataegus suksdorfii), snowberry ( Symphoricarpos albus), and western poison-oak.
Herbaceous species occurring in the understory of the riparian areas include California
figwort and common monkey-flower.

Non-wooded riparian vegetation occurs in many areas of the creeks and drainages in the
Sebastopol study area.  Vegetation in these areas consists primarily of grass species such
as annual beard grass ( Polypogon monspeliensis), canary grass, and mannagrass; and
patches of cattails ( Typha sp.), rushes, and sedges.  Hydrophytic species occurring in non-
wooded riparian areas include American brooklime ( Veronica americana), flowering
quillwort  (Lilaea scilloides), pennyroyal ( Mentha pulegium), and water cress ( Rorippa
nasturtium-aquaticum).

Seasonally wet vegetation, freshwater marsh, and vernal pools occur in the Sebastopol
study area.  Species found in these wetland habitats include grass species such as annual
beard grass, common velvet grass ( Holcus lanatus), and mannagrass; and native forbs,
such as common meadowfoam.  Freshwater marshes occur in areas along Atascadero
Creek that retain water all year.  Common species found in these freshwater marshes
include rushes such as Baltic rush ( Juncus balticus), brown-headed rush, western rush
(Juncus occidentalis), and spreading rush; and sedges, such as Dudley�s sedge, rusty
sedge (Carex subfusca), and nutsedge (Cyperus esculentus).

  SOUTH COUNTY AGRICULTURAL IRRIGATION STUDY AREA

The components of the South County agricultural irrigation study area are Adobe Road,
Baylands, Lakeville, North Petaluma Valley, and East of Rohnert Park (Figures 3.1-1 and
3.1-2 in HBA, 1996a).

  Adobe Road

The Adobe Road component is located along Adobe Road, north of Petaluma.  Lynch
Creek and several unnamed creeks, channels, and drainages flow through the Adobe Road
component.

The plant communities identified and mapped within the Adobe Road component include
annual grassland, CLO/ILO woodland, mixed and willow riparian, non-wooded riparian
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vegetation, and seasonally wet vegetation (Map D-10 in HBA, 1996a).  Agricultural
communities present in the Adobe Road component include cropland and orchard.  Other
features mapped in the Adobe Road component include drainages, eucalyptus groves,
excavated ditches, freshwater ponds, and Lombardy poplar.  Plant species lists for the
Adobe Road component are presented in Appendix A.  Acreages of plant communities
and other mapped features are presented in Table 4-1.

The dominant plant community throughout the Adobe Road component is annual
grassland.  Species composition in grasslands varies with factors such as management
practices, types of livestock present, soil type, and slope (Kie, 1988).  Dominant plant
species in the grassland communities in the Adobe Road component include introduced
grass species such as annual ryegrass, bromes, and oats.  Common herbaceous species
occurring in the grasslands include non-native forbs, such as bindweed ( Convolvulus
arvensis), black mustard ( Brassica nigra), and wild radish ( Raphanus sativus); and native
forbs, such as dove weed ( Eremocarpus setigerus) and hayfield tarweed ( Hemizonia
congesta ssp. congesta).

Oak woodlands occur on the steeper hillsides in the northern portion of the Adobe Road
component.  California black, coast live, interior live, Oregon, and valley oaks occur
within riparian corridors along creeks and drainages and also as isolated trees on hillsides
in the Adobe Road component.

Several monotypic stands of blue gum ( Eucalyptus globulus) occur in the Adobe Road
component.  Eucalyptus trees have been planted in groves along roads and fence rows to
serve as windbreaks and have also become established along some of the creeks and
drainages in the area.  Where naturalized along creeks and drainages in the project study
area, eucalyptus trees tend to replace the natural riparian habitat.  The eucalyptus groves
are usually evenly aged with an open understory.

Mixed and willow riparian vegetation occurs along many of the creeks in the Adobe Road
component.  Mixed riparian vegetation in the Adobe Road component is dominated by
California buckeye ( Aesculus californica), coast live oak, and Oregon oak.  The
understory in the riparian habitats supports shrubs such as California blackberry ( Rubus
ursinus), Himalayan blackberry ( R. discolor), western poison-oak ( Toxicodendron
diversilobum), and wood rose ( Rosa gymnocarpa).  The vegetation along some of the
riparian corridors in the component was mapped as willow riparian vegetation.  Willows,
such as arroyo and shining willows ( Salix lasiolepis and S. lucida ssp. lasiandra), are the
dominant tree species in these riparian corridors. Himalayan blackberry and narrow-leaved
willow (S. exigua) are common shrub species occurring in the riparian corridors.

Non-wooded riparian vegetation occurs along many of the creeks and drainages in the
Adobe Road component.  Non-wooded riparian vegetation consists primarily of grass
species such as annual beard grass, dallis grass ( Paspalum dilatatum), and mannagrass
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(Glyceria occidentalis and G. leptostachya), interspersed with patches of rushes ( Juncus
balticus, J. effusus, and J. occidentalis) and sedges ( Carex dudleyi).  Other herbaceous
species occurring along non-wooded riparian corridors include pennyroyal, western
scouring rush ( Equisetum hyemale ssp. affine), and willow herb ( Epilobium
brachycarpum).  In some areas the natural creeks and drainages are channelized near
cultivated fields.

Freshwater stock ponds have been created in several locations in the Adobe Road
component.  Many of the ponds are the result of the impoundment of natural creek
channels.  Although many of these ponds support only sparse vegetation, some support
hydrophytic vegetation such as duckweed ( Lemna minuscula), spike rush ( Eleocharis
macrostachya), and water starwort ( Callitriche marginata and C. verna).

  Baylands

The Baylands component is located in the floodplain of the Petaluma River north of San
Pablo Bay.  Historically, the Baylands area was tidal marsh along northern San Pablo Bay,
but much of the area has been drained for agriculture.  Soils in the Baylands are Reyes
soils, which tend to be acidic and saline.  Most of the Baylands component is under
cultivation.  Currently, dry-farmed oat hay is grown in the spring and the fields are left
fallow during the rest of the year.

The plant communities identified and mapped within the Baylands component include
annual grassland, native grassland, non-wooded riparian, seasonally wet vegetation, and
vernal pools (Maps D-11 and Map D-13 in HBA, 1996a).  The agricultural community
present in the Baylands component was cropland.  Other features mapped in the Baylands
component include drainages, excavated ditches, freshwater ponds, and eucalyptus groves.
Plant species lists for the Baylands component are presented in Appendix A.  Acreages of
plant communities and other mapped features are presented in Table 4-1.

The dominant plant community in uncultivated fields and along the edges of cultivated
fields is annual grassland.  Common grass species in these grasslands are annual ryegrass,
Mediterranean barley ( Hordeum marinum ssp. gussoneanum), ripgut brome ( Bromus
diandrus), and oats.  Native species, such as alkali ryegrass ( Leymus triticoides), native
barley (Hordeum brachyantherum ssp. brachyantherum), and salt grass ( Distichlis
spicata), were also found in these grasslands.

Few trees occur in the Baylands component.  Tree dominated plant communities in the
Baylands component are represented by eucalyptus groves.  Eucalyptus groves occur
along Lakeville Highway and along fence lines.  Other non-native trees occur near many of
the buildings in the area.

Most of the waterways in the Baylands component have been channelized.  These
excavated ditches support non-wooded riparian vegetation, including cattails, rushes, and
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sedges.  Common grass species growing in these waterways include annual beard grass,
canary grass (Phalaris aquatica and P. canariensis), and mannagrass.

Most of the wetland vegetation in the Baylands component was mapped as seasonally wet
vegetation.  Seasonally wet vegetation occurs within many of the cultivated fields in the
Baylands component.  Seasonally wet vegetation in the Baylands component may include
plants species associated with brackish marsh, Seasonal wetland, and vernal pool habitats.
Plant species that occur in wetland communities in the Baylands component include
downingia (Downingia concolor), goldfields ( Lasthenia glaberrima), prickle grass
(Crypsis schoenoides), and purslane speedwell ( Veronica peregrina ssp. xalapensis), and
halophytic species such as pickleweed (Salicornia virginica) and salt grass.

  Lakeville

The Lakeville component is located southeast of Petaluma, in the foothills of the Sonoma
Mountains north of San Pablo Bay.  Numerous creeks, channels, and drainages flow
throughout the Lakeville component.  Creeks within the component include Tolay Creek,
several unnamed natural channels, and excavated ditches.  The southern portion of the
Lakeville component includes areas on Reyes soils.  Agricultural uses of the land include
dry-farmed oat hay; row crops, such as corn and pumpkins; and vineyards.

The plant communities identified and mapped within the Lakeville component include
annual grassland, CLO/ILO woodland, mixed and willow riparian, native grassland, non-
wooded riparian, seasonally wet vegetation, and vernal pools (Maps D-11, 12, and 13 in
HBA, 1996a).  Agricultural communities present in the Lakeville component include
cropland and vineyard.  Other features mapped in the Lakeville component include
drainages, cypress groves, eucalyptus groves, and freshwater ponds.  Plant species lists for
the Lakeville component are presented in Appendix A.  Acreages of plant communities
and other mapped features are presented in Table 4-1.

The dominant plant community throughout the Lakeville component is annual grassland.
Dominant plant species in these grassland communities are introduced grass species such
as annual ryegrass, bromes, and oats.  Patches of native grasses occur within many of
these predominantly annual grasslands.  Native grass species occurring in the Lakeville
component include California brome ( Bromus carinatus), California oatgrass ( Danthonia
californica var. californica), slender hairgrass ( Deschampsia elongata), and purple
needle-grass ( Nassella pulchra).  The grassland communities also support native
wildflowers including baby blue eyes ( Nemophila menziesii), California poppy
(Eschscholzia californica), cream cups ( Platystemon californica), lupines (Lupinus
bicolor, L.  formosus, and L. nanus), popcorn flower ( Plagiobothrys glyptocarpus var.
glyptocarpus and P. stipitatus var. micranthus), and sun cups ( Camissonia ovata).
Common non-native forbs include geranium ( Geranium dissectum and G. molle) and
storksbill (Erodium cicutarium and E. moschatum).
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Oak woodlands occur on the foothills northeast of Tolay Creek.  Coast live oaks often
occur within the mixed riparian corridors in the Lakeville component.

Monotypic stands of blue gum and Monterey cypress occur in the Lakeville agricultural
irrigation component.  The eucalyptus and cypress are planted in groves along roads and
fence lines to serve as windbreaks and are established along many drainages and creeks in
the area.  Where naturalized along creeks and drainages in the study area, the eucalyptus
trees tend to replace the natural riparian habitat.  The groves are usually evenly aged with
an open understory.

Mixed and willow riparian vegetation occurs along creeks in the Lakeville component and
supports tree species such as big-leaf maple; California buckeye ( Aesculus californica);
coast live and Oregon oaks; and arroyo, red, and shining willows. Himalayan blackberry
and western poison-oak are shrub species found in the understory of the riparian areas.
Herbaceous species occurring in the understory of the riparian areas include California
figwort (Scrophularia californica ssp. californica) and common monkey-flower ( Mimulus
guttatus).

Non-wooded riparian vegetation occurs in many areas of the creeks and drainages in the
Lakeville component.  Vegetation in these areas consists primarily of grass species such as
annual beard grass, canary grass, mannagrass, and semaphore grass ( Pleuropogon
californicus); and patches of rushes and sedges.  Other herbaceous species occurring in
non-wooded riparian areas include pennyroyal and purslane speedwell.  Some of the
natural creeks and drainages within the Lakeville component are channelized for
agriculture.  These excavated ditches are used for irrigation water and to drain fields.
Excavated ditches often support cattails, rushes, and sedges; and grass species such as
annual beard grass, semaphore grass, and mannagrass.

Freshwater ponds occur on many parcels in the Lakeville component. Many of the ponds
are the result of the impoundment of natural creek channels.  Although many of these
ponds support only sparse vegetation; some support hydrophytic vegetation such as
cattails, duckweed, spike rush ( Eleocharis), tules (Scirpus acutus var. occidentalis), and
water plantain.

Seasonally wet vegetation occurs at many locations in the Lakeville component.  These
wetlands are vegetated by species adapted to temporarily wet habitats including brass
buttons, button-celery ( Eryngium armatum), common meadowfoam ( Limnanthes
douglasii ssp. douglasii), downingia, and tidy tips ( Layia platyglossa and L.
gaillardioides).  The presence of halophytic species, such as pickleweed and saltgrass,
indicates that some of the wetlands in the Lakeville component may be saline.

Freshwater seeps occur on many hillsides within the Lakeville component.  Vegetation
occurring in seeps includes hydrophytic plants, such as American, semaphore grass, and
white brodiaea ( Triteleia hyacinthina).  Some of the seeps support sedges and rushes
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including dense sedge ( Carex densa), brown-headed rush ( Juncus phaeocephalus var.
phaeocephalus), and spreading rush (Juncus patens).

  North Petaluma Valley

The North Petaluma Valley component is located northwest of the town of Petaluma,
south of Highway 101.  The Petaluma River flows through the North Petaluma Valley
component.  In the North Petaluma Valley component the Petaluma River is fed by an
unnamed creek and several side drainages.

The plant communities identified and mapped within the North Petaluma Valley
component include annual grassland, CLO/ILO woodland, mixed and willow riparian,
non-wooded riparian, and seasonally wet vegetation (Map D-10 in HBA, 1996a).  The
agricultural community mapped in the North Petaluma Valley component was cropland.
Other features mapped in the North Petaluma Valley study area include drainages and
freshwater ponds.  Plant species lists for the North Petaluma Valley component are
presented in Appendix A.  Acreages of plant communities and other mapped features are
presented in Table 4-1.

The dominant plant community throughout the North Petaluma Valley component is
annual grassland.  Dominant plant species in these grassland communities are introduced
grass species such as annual ryegrass, bromes, and oats.  The grassland communities also
support native wildflowers including California poppy and red maids ( Calandrinia
ciliata).  Common non-native forbs include geranium, rough cat�s ear ( Hypochaeris
radicata), and storksbill.

CLO/ILO woodland occurs in several small patches in the northwest portion of the study
area.  Scattered individual coast live and Oregon oaks also occur within the North
Petaluma Valley component.

Vegetation along creeks and drainages in the North Petaluma Valley component includes
willow riparian and non-wooded riparian vegetation.  Willows, such as arroyo and shining,
are the dominant tree species in the wooded riparian areas.  Himalayan blackberry and
narrow-leaved willow are common understory shrub species.  Non-wooded riparian
vegetation consisted primarily of rush and sedge patches.  Other herbaceous species in
non-wooded riparian areas include flowering quillwort, pennyroyal, and water cress.

The North Petaluma Valley component is located in the of the floodplain of the Petaluma
River.  Consequently, large portions of the grasslands in the North Petaluma Valley
component support seasonally wet vegetation.  Herbaceous species in seasonally wet areas
include brass buttons, goldfields, prickle-fruited buttercup ( Ranunculus muricatus), and
semaphore grass.
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  East of Rohnert Park

The East of Rohnert Park component is located east of the town of Rohnert Park along
Petaluma Hill Road.  Several creeks, including Copeland, Crane, Five, Hinebaugh, Lichau,
and Willow Brook, flow through the East of Rohnert Park area.

The plant communities identified and mapped within the East of Rohnert Park component
include annual grassland, CLO/ILO woodland, freshwater seep, mixed and willow
riparian, native grassland, non-wooded riparian, oak-bay-madrone woodland, seasonally
wet vegetation, and vernal pools (Map D-9 in HBA, 1996a).  The agricultural community
mapped in the East of Rohnert Park component is cropland.  Other features mapped in the
East of Rohnert Park component include drainages, eucalyptus groves, and freshwater
ponds.  Plant species lists for the East of Rohnert Park component are presented in
Appendix A.  Acreages of plant communities and other mapped features are presented in
Table 4-1.

The dominant plant community throughout the East of Rohnert Park component is annual
grassland.  Dominant grass species in the grassland community include introduced annual
ryegrass, bromes, and oats.  Patches of native grasses occur within many of these
predominantly annual grasslands.  Native grass species include blue wild ryegrass,
California oatgrass, California brome, slender hairgrass ( Deschampsia elongata), and
purple needle-grass.  The grassland communities also support native wildflowers including
baby blue eyes, California poppy, lupines, popcorn flower, and yarrow ( Achillea
millefolium).  Common non-native forbs include geranium, oyster plant ( Tragopogon
porrifolius), and storksbill.

CLO/ILO woodlands and oak-bay-madrone woodlands occur on many of the properties in
the East of Rohnert Park component.  These woodlands occur primarily on the steeper
hillsides in the eastern portion of the component.  Dominant tree species in these
communities include California black, coast live, and Oregon oaks; California bay; and
Pacific madrone.  These woodlands support understory shrub species such as California
rose, Himalayan blackberry, and western poison-oak.  Herbaceous species in the
understory of the oak woodlands include bur-chervil ( Anthriscus caucalis), miner�s lettuce
(Claytonia perfoliata), and purple sanicle (Sanicula bipinnatifida).

Mixed and willow riparian vegetation occurs along creeks in the East of Rohnert Park
component.  Dominant tree species in the riparian corridors include arroyo, red, narrow-
leaved, and shining willows; big-leaf maple; box elder ( Acer negundo); California buckeye,
coast live, Oregon, and valley oaks; and white alder ( Alnus rhombifolia).  Understory
shrub species include blue elderberry ( Sambucus mexicana), Himalayan blackberry, and
blue elderberry ( Sambucus mexicana).  Herbaceous species occurring in the understory of
the riparian areas include annual beard grass, common monkey-flower, water buttercup
(Ranunculus aquatilus), and water cress.



SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

F INAL  B IOLOGICAL  RESOURCES TECHNICAL  MEMORANDUM VOLUME 3

APPENDIX  B :  AGR ICULTURAL  IRR IGAT ION BOTANICAL  RESOURCES

JULY  25 ,  1996 SYCAMORE ENVIRONMENTAL  CONSULTANTS,  INC. PAGE 18

Non-wooded riparian vegetation occurring along the creeks and drainages consists of
patches of rushes and sedges interspersed with other hydrophytic plants such as canary
grass, pennyroyal, prickle-fruited buttercup, and semaphore grass.

Seasonally wet vegetation occurs at many locations in the East of Rohnert Park
component.  These wetlands are vegetated by species adapted to temporarily wet habitats
including button-celery, brass buttons, common meadowfoam, downingia, and tidy tips.

Several freshwater ponds occur on parcels within the East of Rohnert Park component.
The ponds are the result of the impoundment of natural creek channels.  These ponds
support hydrophytic species, such as sedges, spike rush, water buttercup, and water-
starwort (Callitriche marginata and C. verna), along the shores and on the water surface.

  WEST COUNTY AGRICULTURAL IRRIGATION STUDY AREA

Components of the West County agricultural irrigation study area are Americano Creek,
Stemple Creek, and Miscellaneous (Figures 3.1-1 and 3.1-2 in HBA, 1996a).

  Americano Creek

The Americano Creek component is located along the Americano Creek watershed in
Sonoma County.  Americano Creek flows into the Estero Americano at the western end of
the Americano Creek component.

The plant communities identified and mapped within the Americano Creek component
include annual grassland, brackish marsh, freshwater seep, mixed and willow riparian,
native grassland, northern coastal scrub, non-wooded riparian, seasonally wet vegetation,
and vernal pools (Maps D-3, 4, and 5 in HBA, 1996a).  The agricultural community
mapped in the Americano Creek component is cropland.  Other features mapped in the
Americano Creek component include cypress groves, drainages, eucalyptus groves and
freshwater ponds.  Plant species lists for the Americano Creek component are presented in
Appendix A.  Acreages of plant communities are presented in Table 4-1.

The dominant plant community throughout the Americano Creek component is annual
grassland.  Most of the parcels surveyed have been moderately to heavily grazed by
livestock including cattle, horses, and sheep.  Dominant plant species in the grassland
communities are introduced grass species such as annual ryegrass, bromes, and oats.
Legumes, such as clovers, are often seeded on lands grazed by livestock.  Patches of
native grasses occur within many of these predominantly annual grasslands.  Native grass
species occurring in the Americano Creek component include California brome, California
oatgrass, and purple needle-grass.  The grassland communities also support native
wildflowers including California poppy, lupines, popcorn flower, and yarrow.  Common
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non-native forbs include common flax ( Linum usitatissimum), storksbill, and wild
geranium.

Brackish marsh vegetation occurs along the Estero Americano at the western end of the
component.  The brackish marsh vegetation is dominated by pickleweed, but also supports
other halophytic native species such as native alkali heath ( Frankenia salina) and spear
oracle (Atriplex patula); and introduced species such as brass buttons and Mexican tea
(Chenopodium ambrosioides).

freshwater seeps occur on many hillsides within the Americano Creek component.
Vegetation occurring in seeps includes hydrophytic plants, such as American brooklime
and semaphore grass.  Some of the seeps support sedges and rushes including brown-
headed rush, Dudley�s sedge, spreading rush, and western rush (Juncus occidentalis).

Monotypic stands of native Monterey cypress ( Cupressus macrocarpa) and non-native
eucalyptus are common in the Americano Creek component.  Eucalyptus and Monterey
cypress are planted in groves along roads and fence lines to serve as windbreaks and are
established along many drainages and creeks in the area. Monterey cypress is native to the
Monterey Peninsula, but is widely planted and naturalized in other areas (Hickman, ed.,
1993).  Where naturalized along creeks and drainages in the project study area, eucalyptus
and Monterey cypress tend to replace the natural riparian habitat.

Mixed and willow riparian vegetation occurs along creeks in the Americano Creek
component and supports tree species such as arroyo, red, and shining willows; California
buckeye; coast live oak; and Oregon ash ( Fraxinus latifolius).  Understory shrub species
include blue elderberry, Himalayan blackberry, and western poison-oak.  Herbaceous
species occurring in the understory of the riparian areas include California figwort and
common monkey-flower.

Non-wooded riparian vegetation occurs in many areas of the creeks and drainages in the
Americano Creek component.  Vegetation in these areas consists primarily of grass
species such as annual beard grass, canary grass, mannagrass, and semaphore grass.  The
creeks and drainages also support patches of cattails, rushes, and sedges.  Other
herbaceous species occurring in non-wooded riparian areas include American brooklime,
pennyroyal, and water cress.

Northern coastal scrub vegetation was mapped on some west-facing hillsides in the
Americano Creek component.  Northern coastal scrub habitats in the Americano Creek
component are dominated by native coyote brush ( Baccharis pilularis) and introduced
scotch broom ( Cytisus scoparius).  Open areas between shrubs often support native grass
species such as annual hairgrass ( Deschampsia danthonioides), California brome, and
purple needle-grass; and wildflowers such as California figwort.
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Seasonally wet vegetation, freshwater seeps, and vernal pools occur at many locations in
the Americano Creek component.  These wetlands are vegetated by hydrophytic species
including button-celery, brass buttons, common meadowfoam, goldfields, and tidy tips.

  Stemple Creek

The Stemple Creek component is located in the Stemple Creek watershed in Sonoma
County.  Stemple Creek flows into the Estero de San Antonio west of the Stemple Creek
component.

The plant communities identified and mapped within the Stemple Creek agricultural
irrigation component include annual grassland, freshwater seep, mixed and willow
riparian, non-wooded riparian, seasonally wet vegetation, and vernal pools (Maps D-7 and
8 in HBA, 1996a).  The agricultural community mapped in the Stemple Creek component
is cropland.  Other features mapped in the Stemple Creek component include cypress
groves, drainages, eucalyptus groves, excavated ditches, freshwater ponds, oaks, and
Monterey pine groves.  Plant species lists for the Stemple Creek component are presented
in Appendix A.  Acreages of plant communities are presented in Table 4-1.

The dominant plant community throughout the Stemple Creek component is annual
grassland.  Most of the areas surveyed have been moderately to heavily grazed by
livestock.  Dominant plant species in the grassland communities are introduced grass
species such as annual ryegrass, bromes, and oats.  Legumes, such as clovers, are often
seeded on lands grazed by livestock.  Patches of native grasses occur within many of these
predominantly annual grasslands.  Native grass species occurring in the Stemple Creek
component include annual hairgrass, California brome, California oatgrass, native barley,
purple needle-grass, and slender hairgrass.  The grassland communities also support native
wildflowers including California poppy, hayfield tarweed, lupines, popcorn flower, and
yarrow.  Common non-native forbs include common flax, storksbill, and wild geranium.

Monotypic stands of native Monterey cypress and Monterey pine ( Pinus radiata), and
non-native eucalyptus are common in the Stemple Creek component.  Eucalyptus,
Monterey cypress, and Monterey pine are planted in groves along roads and fence rows to
serve as windbreaks and are established along many drainages and creeks in the area.

Mixed and willow riparian vegetation occurs along creeks in the Stemple Creek
component and supports tree species such as arroyo, red, and shining willows; California
buckeye; coast live oak; and wax myrtle ( Myrica californica).  Understory shrub species
include blue elderberry, Himalayan blackberry, and western poison-oak.  Herbaceous
species occurring in the understory of the riparian areas include California figwort,
Common monkey-flower, and Pacific sanicle (Sanicula crassicaulis).

Non-wooded riparian vegetation occurs in many areas of the creeks and drainages in the
Stemple Creek component.  Vegetation in these areas consists primarily of grass species
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such as annual beard grass, canary grass, mannagrass, and semaphore grass; and patches
of cattails, rushes, and sedges.  Other herbaceous species occurring in non-wooded
riparian areas include American brooklime, pennyroyal, and water cress.

Seasonally wet vegetation, freshwater seeps, and vernal pools occur in the Stemple Creek
component.  Wetland plant communities occurring in the Stemple Creek component have
vegetation similar to wetland habitats in the Americano Creek component.

  Miscellaneous

The Miscellaneous component consists of several small parcels northeast of the
Americano Creek component.

The plant communities identified and mapped within the Miscellaneous agricultural
irrigation component include annual grassland, mixed and willow riparian, non-wooded
riparian, and seasonally wet vegetation.  Agricultural communities present in the
Miscellaneous component include cropland and orchard.  Other features mapped in the
Miscellaneous component include drainages, eucalyptus groves, oaks, and freshwater
ponds.  Plant species lists for the Miscellaneous component are presented in Appendix A.
Acreages of plant communities are presented in Table 4-1.

The dominant plant community throughout the Miscellaneous component is annual
grassland.  Dominant plant species in the grassland communities are introduced grass
species such as annual ryegrass, bromes, and oats.  Native grasses occurring in the
Miscellaneous agricultural irrigation component include annual hairgrass, California
oatgrass, and slender hairgrass.  The grassland communities also support native
wildflowers including blue-eyed grass ( Sisyrinchium bellum), California poppy, and silver
lupine (Lupinus albifrons).

Other plant communities occurring in the Miscellaneous component, including mixed and
willow riparian, non-wooded riparian, and seasonally wet vegetation, have a similar
species composition to the same plant communities found in other West County
components (Refer to Americano Creek and Stemple Creek).

  SPECIAL-STATUS PLANT SPECIES AND SENSITIVE NATURAL COMMUNITIES

  Historic Records

  Sebastopol

Information on the potential presence of special-status plant species in the
agricultural irrigation components was derived from the CNDDB/RareFind report
(1 September 1995), through consultation with the USFWS and with Betty
Guggolz, and through observations during site visits.
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The Sebastopol agricultural irrigation study area is located on the Camp Meeker
and Sebastopol 7.5 minute USGS quadrangles.  There were 120 occurrences for
24 plant species on the CNDDB/RareFind report (1 September 1995) for the entire
Sebastopol study area (Table 4-2).  Records for the following seven species occur
within the boundaries of agricultural irrigation parcels that occur within the
Sebastopol study area:

• California beaked rush (Rhynchospora californica);
• Sebastopol meadowfoam (Limnanthes vinculans);
• Sonoma alopecurus (Alopecurus aequalis var. sonomensis);
• Sonoma spineflower (Chorizanthe valida).
• Swamp harebell (Campanula californica); and
• Vine Hill manzanita (Arctostaphylos densiflora);
• Yellow larkspur (Delphinium luteum);

Three sensitive natural communities reported on CNDDB/RareFind report for the
Sebastopol study area include coastal brackish marsh, northern coastal salt marsh,
and northern vernal pool.  A description of these communities is found in the
Special-Status Plant and Sensitive Natural Communities Technical Memorandum
(Sycamore Environmental, 1996a).

Betty Guggolz (Personal communication, 1995) identified one record each of the
following eight special-status plant species in the Sebastopol study area:

• California beaked-rush;
• Gairdner�s yampah (Perideridia gairdneri ssp. gairdneri);
• Hayfield tarplant (Hemizonia congesta var. leucocephala);
• Round-headed beaked rush (Rhynchospora globularis var. globularis);
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  Table 4-2.

  CNDDB/RareFind occurrences of special-status plant species in
Sebastopol study area quadrangles.

USGS Quadrangle

Species name Camp

Meeker

Sebastopol Total

Records

1 Alopecurus aequalis var. sonomensis 4 2 6

2 Arctostaphylos bakeri ssp. bakeri 8 8

3 Arctostaphylos densiflora 3 3

4 Arctostaphylos stanfordiana ssp. decumbens 1 1 2

5 Blennosperma bakeri 15 15

6 Calamagrostis crassiglumis 1 1

7 Campanula californica 2 2

8 Carex albida 3 3

9 Castilleja uliginosa 2 2

10 Ceanothus confusus 1 1 2

11 Chorizanthe valida 1 1

12 Clarkia imbricata 3 3

13 Cordylanthus tenuis ssp. capillaris 3 3

14 Delphinium bakeri 1 1

15 Delphinium luteum 1 1 2

16 Downingia pusilla 7 7

17 Fritillaria liliacea 2 2

18 Lasthenia burkei 16 16

19 Lilium pardalinum ssp. pitkinense 2 2

20 Limnanthes vinculans 1 25 26

21 Navarretia leucocephala ssp. bakeri 6 6

22 Pleuropogon hooverianus 1 1 2

23 Rhynchospora californica 2 2

24 Trifolium amoenum 1 2 3

Total records 27 93 120

Sensitive Natural Communities

Coastal and Valley freshwater marsh 1 1

Northern vernal pool 2 2

Northern hardpan vernal pool 5 5
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• Sebastopol meadowfoam;
• Sonoma alopecurus;
• Swamp harebell; and
• White sedge (Carex albida).

The locations of all of these species occur within the boundaries of three historical
marshes: Atascadero Marsh, Perry Marsh, and Ross Marsh.  Perry Marsh and Ross
Marsh have been converted for agriculture, while parts of Atascadero Marsh still
remain intact.  A portion of Atascadero Marsh is included within the project study
area; however, no special-status plant species were observed during field surveys
in the Atascadero Marsh area.

  South County

South County study area is located on the Cotati, Glen Ellen, Novato, Petaluma
River, and Sears Point 7.5 minute USGS quadrangles.  There were 30 occurrences
for 20 plant species on the CNDDB/RareFind report for the South County study
area (Table 4-3).  However, none of the occurrences are within the boundaries of
the agricultural irrigation parcels.  The nearest occurrences from South County
irrigation parcels are 1.0 to 1.5 miles as follows:

• One occurrence of Marin knotweed (Polygonum marinense) occurs 1.0 mile
west of the Baylands component; and

• One occurrence of soft bird�s beak (Cordylanthus mollis ssp. mollis) occurs
1.5 miles west of the Baylands component.

Three sensitive natural communities reported on CNDDB/RareFind for the South
County agricultural irrigation quadrangles include coastal brackish marsh, northern
coastal salt marsh, and northern vernal pool.  A description of these communities is
found the Special-Status Plants Species and Sensitive Natural Communities
Technical Memorandum (Sycamore Environmental, 1996a).

Three sensitive natural communities reported on CNDDB/RareFind for the South
County agricultural irrigation quadrangles include coastal brackish marsh, northern
coastal salt marsh, and northern vernal pool.  A description of these communities is
found the Special-Status Plants Species and Sensitive Natural Communities
Technical Memorandum (Sycamore Environmental, 1996a).
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  Table 4-3.

  CNDDB/RareFind occurrences of special-status plant species in South County
study area quadrangles.

USGS Quadrangle a

Species name Cotati Glen

Ellen

Novato Petaluma

River

Sears

Point

Total

Records

1 Alopecurus aequalis var. sonomensis 1 1

2 Astragalus tener var. tener 1 1

3 Blennosperma bakeri 1 1 2 4

4 Ceanothus sonomensis 1 1

5 Chorizanthe valida 1 1

6 Cordylanthus mollis ssp. mollis 2 1 3

7 Cordylanthus maritimus ssp. palustris 1 1

8 Delphinium luteum 1 1

9 Downingia pusilla 1 1

10 Fritillaria liliacea 1 1

11 Hesperolinon congestum 1 2 3

12 Lasthenia burkei 1 1

13 Legenere limosa 1 1

14 Limnanthes vinculans 2 2

15 Navarretia leucocephala ssp. bakeri 1 1 2

16 Plagiobothrys mollis var. vestitus 1 1

17 Pleuropogon hooverianus 1 1 2

18 Polygonum marinense 1 1

19 Streptanthus glandulosus ssp. pulchellus 1 1

20 Trifolium amoenum 1 1

Total records 7 5 4 11 3 30

Sensitive Natural Communities

Northern coastal salt marsh 4 1 2 7

Coastal brackish marsh 1 1 1 3

Northern vernal pool 1 1 2

a The Adobe Road component is located on Glen Ellen and Cotati USGS quadrangles.
The Baylands component is located on the Novato, Petaluma River, and Sears Point USGS quadrangles.
The Lakeville component is located on Sears Point and Petaluma River USGS quadrangles.
The North Petaluma Valley component is located on Cotati USGS quadrangle.
The East of Rohnert Park component is located on the Cotati USGS quadrangle.
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Three sensitive natural communities reported on CNDDB/RareFind for the South
County agricultural irrigation quadrangles include coastal brackish marsh, northern
coastal salt marsh, and northern vernal pool.  A description of these communities is
found the Special-Status Plants Species and Sensitive Natural Communities
Technical Memorandum (Sycamore Environmental, 1996a).

Betty Guggolz (Personal communication, 1995) was not aware of any additional
special-status plant locations occurring within the boundaries of the South County
study area.  However, she mapped the locations of five rare plant records that
occur 0.5 to 2.5 miles outside the agricultural irrigation components, as follows:

• Three records of soft bird�s beak occur approximately 0.5 mile, 1.0 mile, and
2.5 miles northwest of the Baylands component;

• One record of Marin knotweed occurs approximately 0.5 miles northwest of
the Baylands component; and

• One record of California seablite (Suaeda californica) occurs approximately
1.5 miles west of the Lakeville component.

  West County

West County study area is located on the Cotati, Petaluma, Point Reyes NE, Two
Rock, and Valley Ford 7.5 minute USGS quadrangles.  There were 39 records for
18 plant species on the CNDDB/RareFind report (1 September 1995) for the West
County study area (Table 4-4).  Records for the following three species occur
within the boundaries of agricultural irrigation parcels that occur within the West
County study area:

• Fragrant fritillary (Fritillaria liliacea ) and showy Indian clover (Trifolium
amoenum) within the Americano Creek component;

• Showy Indian clover within the boundaries of the Stemple Creek component;
and

• Showy Indian clover and Sebastopol meadowfoam within the Miscellaneous
component.

Two sensitive natural communities reported for the West County study area on
CNDDB/ RareFind include coastal brackish marsh and northern vernal pool.  A
description of these communities is found the Special-Status Plant Species and
Sensitive Natural Communities Technical Memorandum (Sycamore
Environmental, 1996a).

  Table 4-4.   
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  CNDDB/RareFind occurrences of special-status plant species in West County
study area quadrangles.

USGS Quadrangle a

Species name Cotati Petaluma Point

Reyes NE

Two

Rock

Valley

Ford

Total

Records

1 Agrostis clivicola var. punta-reyesensis 1 1

2 Agrostis blasdalei 2 2

3 Alopecurus aequalis var. sonomensis 1 2 3

4 Astragalus tener var. tener 1 1

5 Blennosperma bakeri 1 1

6 Ceanothus masonii 3 3

7 Chorizanthe valida 1 1

8 Cordylanthus maritimus ssp. palustris 1 1

9 Delphinium bakeri 1 1

10 Delphinium luteum 1 3 4

11 Fritillaria liliacea 1 1 2

12 Lasthenia burkei 1 1

13 Lilium pardalinum ssp. pitkinense 1 1

14 Limnanthes vinculans 2 4 6

15 Plagiobothrys mollis var. vestitus 1 1

16 Pleuropogon hooverianus 1 1 2

17 Rhynchospora californica 1 1

18 Trifolium amoenum 1 1 1 4 7

Total records 7 5 5 10 12 39

Sensitive Natural Communities

Coastal brackish marsh 2 2

Northern vernal pool 1 1 2

a The Americano Creek component is located on Two Rock and Valley Ford USGS quadrangles.
The Stemple Creek component is located on Cotati, Petaluma, Point Reyes NE, and Two Rock USGS quadrangles.
The Miscellaneous component is located on for Cotati and Two Rock USGS quadrangles.

Betty Guggolz (Personal communication, 1995) identified seven records of
special-status plant locations in the West County study area, as follows:

• Four records of special-status plants occur within the boundaries of the
Americano Creek component consisting of two occurrences of Sonoma
alopecurus and two occurrences of showy Indian clover;

• Two records of hayfield tarplant (Hemizonia congesta ssp. leucocephala,
CNPS List 3) occur within the boundaries of the Stemple Creek component;
and

• One record of showy Indian clover (CNPS List 1B, Federal PE) occurs within
the boundaries of the Miscellaneous component.
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In addition, Betty Guggolz identified the location of one record of Sebastopol
meadowfoam ( Limnanthes vinculans), occurring approximately 0.5 miles north of
the Miscellaneous component.

  Field Records

  Special-Status Plant Species

Special-status plant species in the agricultural irrigation study areas during field
surveys resulted in the following observations:

• Twelve populations of hayfield tarplant;
• One population of Sebastopol meadowfoam; and
• One population of Gairdner�s yampah.

A total of 15 previously unreported populations of hayfield tarplant ( Hemizonia
congesta var. leucocephala), one previously unreported population of Sebastopol
meadowfoam, and one previously unreported population of Gairdner�s yampah
were located.  The 15 new populations of hayfield tarplant represent a 68%
increase over the number of populations previously reported in Sonoma and Marin
counties (Table 4-5).

Two populations of hayfield tarplant were observed on parcels within the
Americano Creek agricultural irrigation study area.  These populations consisted
of scattered individual plants, each occupying an area less than 100 ft x 100 ft area
(Maps D-3 and D-4 in HBA, 1996a).  Ten populations of hayfield tarplant were
observed on parcels within the Stemple Creek component (Maps D-7 and D-8 in
HBA, 1996a).  These populations ranged in size from small populations consisting
of a few individual plants to larger populations consisting of scattered plants in an
area approximately 100 ft x 250 ft.

The population of Sebastopol meadowfoam (federal and state endangered) was
observed in the East of Rohnert Park component (Map D-9 in HBA, 1996a).  This
Sebastopol meadowfoam was found near several common meadowfoam plants
(Limnanthes douglasii ssp. douglasii) in a drainage within a small, fallow field
adjacent to an urban area.  There was only a single plant at this location.

The population of Gairdner�s yampah was observed in the Stemple Creek
component (Maps D-7 and D-8 in HBA, 1996a).  This population consisted of less
than 5 plants in an area 5 ft x 5 ft.
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  Table 4-5.

  Records of special-status specie within agricultural components.

UC a ROPA b CNDDB c CNPS d SYCAMORE e

Total historic
and current
populations f

% Increase of previous
records in Sonoma &

Marin cos. g

Hayfield tarplant (CNPS List 3) MARIN 8 0 0 0 5 13

Hemizonia congesta var. leucocephala SONOMA 12 0 0 2 10 24

20 0 0 2 15 37 68% (15/22)

Sebastopol meadowfoam (Federal and
State endangered)

MARIN 0 0 0 0 0 0

Limnanthes vinculans SONOMA 7 6 34 4 1 52

Total: 7 6 34 4 1 52 2% (1/51)

Gairdner’s yampah (CNPS List 4) MARIN 2 * 0 0 1 3

Perideridia gairdneri ssp. gairdneri SONOMA 7 * 0 0 0 7

Total: 9 0 0 1 10 11% (1/9)

a University of California, Berkeley Herbarium.
b Herbarium at Sonoma State University.  Information on Gairdner�s yampah not available for DEIR.
c CNDDB/RareFind occurrences.
d Represents known records from the project study area (Betty Guggolz, Personal communication 1995).
e Populations observed in the project study area.
f  Based on total known populations.
g New records found during 1994-1995 surveys by Sycamore Environmental compared to historic records in Sonoma

and Marin counties.
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  Sensitive Natural Communities

Sensitive natural communities occurring in the agricultural irrigation components
consist of the following:

• Brackish marsh;
• CLO/ILO woodland;
• Freshwater marsh;
• Freshwater seep;
• Native grassland; and
• Riparian habitats including mixed and willow riparian communities;
• Vernal pools.

Acreages of sensitive natural communities occurring in the agricultural irrigation
components are presented in Table 4-6.  (Acreages of plant communities located in
the agricultural irrigation components are presented in Table 4-1.)

  Protected Tree Resources

Protected tree resources occurring in each of the agricultural irrigation
components are presented in Table 4-7.  Nine protected tree species were
observed in the agricultural irrigation components.

  Table 4-6.

  Sensitive natural community acreages.

Sensitive Natural South County West County
Communities Adobe Rd Baylands Lakeville North East of Americano Stemple Misc. Sebastopol

Petaluma Rohnert Creek Creek
Valley Park

Willow riparian .6 . 1.78 2.62 2.1 24.67 17.76 .44 32.03
Mixed riparian 1.03 . 1.97 3.18 31.93 .29 4.11 1.68 151.27
Total riparian habitat 1.63 . 3.75 5.8 34.03 24.96 21.87 2.12 183.3

Brackish marsh . . . . . 74.55 . . .
Freshwater marsh . . . . . . . . 36.24

Freshwater seep . . . . .3 4.72 1.41 . .

Vernal Pool . 17.66 .77 .83 5.81 2.68 .99 . .
Total wetland vegetation . 17.66 .77 .83 6.11 81.95 2.4 . 36.24

CLO/ILO woodland .86 . . 3.44 61.21 . . . 34.67

Total woodland habitat .86 . . 3.44 61.21 . . . 34.67
Total native grassland . 1.75 9.5 . 4.6 3.26 . . 1.9

communities affected 2.49 19.41 14.02 10.07 105.95 110.17 24.27 2.12 256.11
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  Table 4-7.

   Protected tree resources observed in the agricultural irrigation study areas.

South County West County Sebas-
topol

Tree species

Adobe
Road

Baylands Lakeville North
Petaluma

Valley

East of
Rohnert

Park

Americano
Creek

Stemple
Creek

Misc.

Big-leaf maple x x x x x

Blue oak a

California bay x x x x x x

California black oak x x x x

Coast live oak x x x x x x x

Coast redwood x x x

Interior live oak x

Oracle oak a

Oregon oak x x x x x x x

Pacific madrone x x x

Valley oak x x x
a Blue oak and oracle oak were not found in the agricultural irrigation study areas.

  FLORISTIC ANALYSIS OF AGRICULTURAL IRRIGATION STUDY AREAS

Floristic data of vascular plants from all agricultural irrigation study areas were combined
to determine the total number of species in each category.  A total of 94 families, 314
genera, and 614 species comprise the combined flora (Table 4-8).  California native
species account for 67.3% (413/614) and introduced species account for 30.3% (186/614)
of species identified in the agricultural irrigation study areas.  Hayfield tarplant, Gairdner�s
yampah, and Sebastopol meadowfoam were the three special-status plant species found in
the agricultural irrigation study areas.
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  Table 4-8.

  Summary of the agricultural irrigation study area floras.

Category Combined Agricultural
Irrigation Floras

Approximate area
(acres):

27,362

Number of species per
acre:

0.02

Families 94
Genera 314
Species a 614

Native Species a

% b

413
67.3%

Introduced Species a

% b

186
30.3%

Special-Status Plant
Species c

3

a Includes subspecies and varieties.  The numbers of native and introduced species do not include collections that
were identifiable only to genus.  Thus, the number shown for native and introduced species is a few less than
the total species.

b Since a few collections were identifiable only to genus, the percent native and introduced calculations are based
on the ratio of total native and introduced to total species.

c See Section 4, Special-Status Species and Sensitive Communities.

The number of species unique to each agricultural irrigation component is presented in
Figure 4-1.  �Unique� is defined as a species occurring in only one agricultural irrigation
component.  The greatest number of unique species (73 species) were found in the
Americano Creek component.  There were no unique species found in the Miscellaneous
or North Petaluma Valley components.

The numbers of native and introduced species found in each agricultural irrigation
component are presented in Figure 4-2.  The greatest number of native species were found
in the Americano Creek agricultural irrigation component (222 native species).  The least
number of native species were found in the Baylands (14 native species) and North
Petaluma Valley (24 native species) components.
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  Figure 4-1.  Number of unique species in each agricultural irrigation component.
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  Figure 4-2.  Number of native and introduced species found in each agricultural
irrigation component.

41
56

65

86
99

136
125

117

32

14 18
27

64

102

124

150

185

220

0

50

100

150

200

250

B
ay

la
nd

s

N
or

th
 P

et
al

um
a

V
al

le
y

M
is

ce
lla

ne
ou

s

S
eb

as
to

po
l

A
do

be
 R

oa
d

R
oh

ne
rt

 P
ar

k

S
te

m
pl

e 
C

re
ek

La
ke

vi
lle

A
m

er
ic

an
o 

C
re

ek

N
um

be
r 

of
 n

at
iv

e 
an

d 
in

tr
od

uc
ed

 s
pe

ci
es

Introduced species

Native species



SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

F INAL  B IOLOGICAL  RESOURCES TECHNICAL  MEMORANDUM VOLUME 3

APPENDIX  B :  AGR ICULTURAL  IRR IGAT ION BOTANICAL  RESOURCES

JULY  25 ,  1996 SYCAMORE ENVIRONMENTAL  CONSULTANTS,  INC. PAGE 34

  Grass Species

An analysis of the grass family, Poaceae, was conducted because of the interest in
reestablishing native grassland communities and for preserving native grass species
(California Native Grass Association, undated).  Native grasses were collected in all of the
agricultural irrigation components and are a significant portion of the grass species
collected in annual grasslands.

  Taxonomic Summary for Poaceae

Taxonomic and other data for the combined agricultural irrigation flora for
Poaceae are summarized in Table 4-9.  A total of 66 grass species, representing 34
genera, were identified.  Native grass species accounted for 36.4% (24/66) and
introduced species accounted for 59.1% (39/66) of grass species identified in the
agricultural irrigation components.  A total of 10.7% (66/614) of all species
identified were members of the Poaceae.  No special-status grass species were
found in the agricultural irrigation study areas.

  Table 4-9.

  Summary of the combined agricultural irrigation grass species (Poaceae).

Category Poaceae
(Grasses)

% of
Agricultural

Irrigation
Flora

Genera 34 10.8%

Species a 66 10.7%

Native Species a 24 5.8%

% b 36.4%

Introduced Species a 39 21.0%

% b 59.1%

Special-Status Plant
Species

0 0

a Includes subspecies and varieties.
b Since a few collections were identifiable only to genus, the percent native (or introduced) calculation is based on

the ratio of total native (or introduced) to total species.
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5.  5.   IMPACT ANALYSIS IMPACT ANALYSIS

  INTRODUCTION

This section discusses the methods and the significance criteria used to evaluate impacts
and describes botanical resource impacts expected to result from implementation of the
proposed project.

  METHODS: DETERMINATION OF SIGNIFICANCE OF IMPACTS

Impacts to biological resources were evaluated for significance based on legal protection;
local, state, and federal agency policies; and documented resource scarcity and sensitivity.

  State and Federal Statutes

State and Federal statutes pertinent to botanical resources that need to be evaluated in an
EIR/EIS include:

• Federal Endangered Species Act (16 U.S.C. 1531-1543).
• California Environmental Quality Act (P.R.C. 21000 et seq.).
• California Endangered Species Act (California Fish and Game Code 2050 et

seq.).
• Native Plant Protection Act (California Fish and Game Code 1900-1913).

 
  Federal Endangered Species Act

The Federal Endangered Species Act defines �take� (Section 9) and prohibits �taking� of a
listed endangered or threatened species (16 USC 1532, 50 CFR 17.3).  If a federally listed
species could be harmed by a project, a Section 7 or 10 consultation must be initiated, and
an Incidental Take Permit must be obtained (16 USC 1539, 50 CFR 13).

  California Fish and Game Code

The California Fish and Game Code defines �take� (Section 86) and prohibits �taking� of
a species listed as threatened or endangered under the California Endangered Species Act
(California Fish and Game Code Section 2080) or otherwise fully protected (as defined in
California Fish and Game Code Sections 3511, 4700, and 5050).

The CDFG also regulates activities that may impact streambeds or other wetland areas.
Division 2, Chapter 6, Section 1601 of the Fish and Game Code states that
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�...general plans sufficient to indicate the nature of a project for construction by, or
on the behalf of, any governmental agency, state or local, and any public utility, of
any project which will divert, obstruct or change the natural flow or bed, channel
or bank of any river, stream, or lake designated by the department in which there is
at any time an existing fish or wildlife resource or from which these resources
derive benefit, or will use material from the streambeds designated by the
department, shall be submitted to the department.�

The CDFG has stated that their jurisdiction is any wetland area that is within the 100-year
floodplain.  Completion of a Section 1601-03 Streambed Alteration Agreement with the
CDFG is required before any work begins that will affect wetland areas within the 100-
year floodplain.

  Other Special-Status Plant Species Classifications

California species of special concern and species listed on California Native Plant Society
(CNPS) lists 1B and 2, 3, and 4 were considered for this document.

  Sensitive Natural Communities

Sensitive natural communities include rare communities, communities that are adversely
affected by minimal disturbance, and communities that provide habitat for special-status
plant or wildlife species.  Sensitive natural communities occurring in the agricultural
irrigation components include plant communities associated with native grassland, oak
woodland, riparian habitat, and wetland habitats.

  Native Grassland

Grazing pressures and the introduction of non-native annual species have
contributed to the reduction or elimination of native bunch grasses from many
areas of Sonoma and Marin counties.  Annual, non-native grasses have replaced
the native perennial bunchgrass prairies that once dominated lower elevations
throughout North America.  One of the main factors that shifted the competitive
advantage from native to non-native grasses appears to be the inability of native
grasses to successfully compete under heavy grazing conditions (Barbour and
Major, 1977).

  Oak Woodland

Oak woodlands provide habitat for a wide diversity of wildlife.  Thirty-five percent
of California�s mammal species utilize oak woodlands for food and shelter (Pavlik
et al., 1991).  Oaks have figured prominently in the history of California, providing
food, fuel, and tools to both native Americans and pioneers.  Oak woodlands area
a significant natural resource providing erosion and landslide control, nutrient
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cycling, ground water recharge, air and water quality, recreation, wood
production, livestock grazing, aesthetic qualities, and wildlife habitat (Hagen,
1995).  Although oak woodlands cover millions of acres throughout California,
there is widespread concern about native oaks.  An estimated 14,000 acres are lost
each year (Hagen, 1995).  Threats to oaks include urbanization, conversion of oak
woodlands to agriculture, and fragmentation of natural habitats in rural areas.

  Riparian Habitat

Riparian habitats are very important for the survival of wildlife providing food,
shelter, and serving as migration and dispersal corridors (Sands, 1980; Warner and
Hendrix, 1984).  California has rich mammal, reptile, and amphibian faunas; many
species of which are dependent upon riparian habitats.  One quarter of California�s
mammals are limited to or are closely dependent upon riparian habitats.  Half of
the reptiles and 75% of the amphibians in California are closely associated with
riparian systems.  Through its influence on water quality, temperature, and
nutrients; riparian vegetation determines the structure and functioning of stream
ecosystems and fish communities.  Most of California�s original riparian vegetation
has been lost.  Only 15% of the riparian habitat in the Central Valley remains, and
75% of what remains has been degraded (Warner and Hendrix, 1984).

  Wetland Habitat

Wetlands are protected under Section 404 of the Clean Water Act.  Wetlands
perform many important functions such as improving water quality, recharging
ground water, providing natural flood control, and providing habitat for numerous
species of wildlife, plants, and fish.  Wetland habitats of concern in the agricultural
irrigation study areas include brackish marsh, freshwater marsh, freshwater seeps,
and vernal pools.

  Protected Tree Resources

Sonoma County Tree Ordinance (No. 4014, 13 June 1989) lists 11 protected tree species.
Trees with a dbh of nine inches or greater of the following species are protected: big-leaf
maple, black oak, blue oak, California bay, coast live oak, interior live oak, Pacific
madrone, oracle oak, Oregon oak, coast redwood, and valley oak.  The ordinance also
protects hybrids of these species.

Agricultural uses that are exempt from the Sonoma County Tree Ordinance include the
breeding, feeding, raising, and maintaining of poultry, fowl, rabbits, fur-bearing animals,
and the like for other than domestic purposes; commercial hog and pig farming; dairies;
commercial aquaculture; commercial mushroom farming; wholesale nurseries;
greenhouses; wineries; and agricultural cultivation.
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  SIGNIFICANCE CRITERIA

The following significance criteria were used to evaluate impacts on botanical resources:

• Any loss of the habitat, individuals, or populations of federally listed
endangered, threatened, or proposed plant species, or plant species that are
federal candidates for listing.

• Any loss of the habitat, individuals, or populations of state listed endangered,
threatened, rare, or proposed plant species.

• Any loss of the habitat, individuals, or populations of species occurring on List
1B of the California Native Plant Society Inventory (Skinner and Pavlik,
1995).

• Loss of greater than 15% of known and historic populations in Sonoma and
Marin counties of species occurring on List 2, 3, or 4 of the California Native
Plant Society Inventory (Skinner and Pavlik, 1995).

• Any loss of sensitive plant communities, as defined by CDFG, or other
communities of recognized regional importance.

• Any loss of riparian habitats.

  IMPACTS OF THE PROPOSED PROJECT ALTERNATIVES

Short-term vegetation impacts result from construction activities that involve creation of
dust, habitat alteration, temporary vegetation removal, etc.  Long-term impacts result
when vegetation is permanently removed or destroyed, when land is cleared for
construction, when special-status plant species are threatened, or when the integrity of a
sensitive natural community is destroyed.  Construction of temporary or permanent roads,
dumping of trash or construction materials, dumping or removal of soil, and flooding or
dewatering are examples of actions that can destroy the integrity of a sensitive natural
community.

Short-term vegetation impacts associated with the proposed project would result from the
construction of wastewater transmission lines to deliver reclaimed water to the agricultural
irrigation components.  Impacts associated with the construction of wastewater
transmission lines are discussed in the Wastewater Transmission Line Technical
Memorandum (Sycamore Environmental, 1996b).

Aquatic vegetation impacts resulting from the use of reclaimed water could occur from: a)
conversion of existing habitat to more intensive uses (e.g., grasslands to cultivated crops);
b) excess trace elements; c) increased soil salinity; and/or d) increased salinity of the
Esteros.
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  Plant Communities

Acres of plant communities potentially affected by construction and maintenance of the
proposed agricultural irrigation facilities are presented in Table 5-1.

  Table 5-1.

  Acreage of plant communities potentially affected by construction and
maintenance of the proposed agricultural irrigation facilities.

South County West County
Vegetative North East of Americano Stemple

Communities Adobe Rd Baylands Lakeville Petaluma Rohnert Creek Creek Misc. Sebasto pol
Valley Park

Annual grassland 388.0 693.3 744.3 326.1 948.8 2075.6 3734.5 209.5 230.6
Brackish marsh . . . . . 3.2 . . .

CLO/ILO woodland 1.2 . 11.8 3.0 61.2 . . . 14.7
Coastal redwood . . . . . . . . 14.0

Eucalyptus 5.9 5.6 111.3 2.7 3.7 69.1 95.4 23.4 6.1
Freshwater marsh . . . . . . . . 0.6

Freshwater seep . . . . 0.4 4.7 1.4 . .
Mixed riparian 5.5 . 1.7 3.2 30.7 0.3 3.9 1.7 106.6

Native grassland . 1.8 9.5 . 4.6 3.3 . . .
Non-wooded riparian 9.0 117.8 480.4 0.6 106.0 169.3 122.0 0.1 0.3

Northern coastal scrub . . . . . 4.9 . . .

Oak 0.4 . 91.6 2.1 0.3 0.2 3.7
Oak-Bay-Madrone woodland . . . . 44.4 . . . 10.3

Seasonally wet vegetation 0.1 55.7 18.7 267.3 47.6 231.7 302.8 0.3 137.8
Vernal Pool . 29.6 0.8 0.8 71.9 9.7 1.0 . .

Willow riparian 0.8 . 1.8 2.2 2.1 18.2 8.9 0.5 26.9

Total Acres 410.9 903.8 1380.2 697.5 1323.3 2589.8 4270.0 235.7 551.6

Communities per Site 8 6 9 9 12 11 9 7 11
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  Special-Status Plant Species

Selection of the Americano Creek component could affect two populations of hayfield
tarplant (CNPS List 3).  Two populations represent 5% (2/37) of all historic and current
populations in Sonoma and Marin counties and 13% (2/15) of the previously unreported
populations discovered by Sycamore Environmental in Sonoma and Marin counties during
the surveys for this EIR/EIS.

Selection of the Stemple Creek component may affect ten populations of hayfield tarplant.
Ten populations represent 27% (10/37) of all historic and current populations in Sonoma
and Marin counties and 67% (10/15) of the previously unreported populations discovered
by Sycamore Environmental in Sonoma and Marin counties during the surveys for this
EIR/EIS.

In accordance with the significance criteria, if six populations (15% of all historic and
current records in Sonoma and Marin counties) of hayfield tarplant were affected a
significant impact would result.

Selection of the East of Rohnert Park component may affect one population of Sebastopol
meadowfoam (federal and state endangered).  In accordance with the significance criteria,
any loss of Sebastopol meadowfoam will result in a significant impact.

Selection of the Stemple Creek component may affect one population Gairdner�s yampah.
One population represents 10% (1/10) of all historic and current populations.  In
accordance with the significance criteria, if two populations (15% of all historic and
current records) of Gairdner�s yampah were affected a significant impact would result.

The agricultural irrigation alternatives are not expected to be implemented for several
years after the Santa Rosa Wastewater project is approved.  Prior to implementation of
the proposed project, an Irrigation and Conservation Management Program (ICMP) will
be prepared for each parcel (HBA, 1996c).  The development of a ICMP will require the
preparation of a resource map which will include the verifying all previous biological and
natural resource studies and conducting additional resource studies where data has not
been collected (HBA, 1996c).

The total loss of all populations from all project components will need to be considered in
order to compare impacts among various project alternatives.
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  Protected Tree Resources

Table 4-7 of this document presents a list of the protected tree species that occur on each
irrigation study site.  Protected tree species occur on all of the agricultural irrigation study
sites except the Baylands component.  The surveys conducted for this project determined
the presence or absence of protected tree resources, but did not attempt to quantify the
numbers of such trees present at each site.  The number of trees subject to the Sonoma
County Tree Ordinance will be determined during site-specific, pre-construction surveys.

  Sensitive Natural Communities

Table 4-6 presents acreages of sensitive natural communities potentially affected by
implementation of the agricultural irrigation component.  In accordance with the
significance criteria, any loss of sensitive communities is considered significant.

The total impact on sensitive natural communities from the proposed project will depend
on which parcels are brought on-line to receive reclaimed water.  Thus, the actual project
impact cannot be determined at the present time.

  Vegetation Effects Associated with Use of Reclaimed Water

  Quality of Reclaimed Water

A summary of water quality data currently produced by the Santa Rosa
Subregional System is presented in a report entitled Reclaimed Water Quality
(Merritt Smith 1996a).  A discussion of reclaimed water quality and its relationship
to agricultural irrigation practices for the Santa Rosa EIR/EIS is presented in the
Irrigation Water Quality and Salt Management Leaching Requirements, South
County and West County Reclamation Alternatives Technical Memorandum
(Questa Engineering, 1996a).

Reclaimed water has several potential affects on vegetation.  Concentrations of
salts and trace elements can reduce plant growth and diminish reproductive
capacity (Maas, 1987).  Dissolved salts and trace elements can also accumulate to
toxic levels in the soil resulting in plant mortality, particularly during times of
drought.  In the short-term, the suitability of reclaimed water for irrigation is
dependent on the direct potential adverse effects of soluble constituents on plant
growth, and in the long-term, on the detrimental build-up of these constituents in
the soil (Questa Engineering, 1996a).

Reviews on the effects of salt tolerance and trace elements on vegetation (e.g.,
Maas, 1987) concentrate on agricultural, horticultural, and ornamental crops.  The
data presented in Maas (1987) were derived from a taxonomically diverse group of
agricultural, horticultural, and ornamental crop species representing both annual
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and perennial growth habitats.  Similar data are not available for California native
species.  However, the range of tolerance for salts and trace elements observed in
agricultural, horticultural, and ornamental crops is believed to approximate the
tolerance of native trees, shrubs, and herbaceous species.  Therefore, the data and
conclusions presented by Questa Engineering (1996a) are believed to be applicable
to native vegetation found in the project study area in terms of the potential for
adverse affect on plant growth.

The Questa Engineering report (1996a; Table 2) compares the quality of reclaimed
water from the existing Santa Rosa wastewater treatment plant with irrigation
water standards developed by the University of California Cooperative Extension
and the United Nations Food and Agricultural Organization.  The reclaimed water
available for irrigation is within established guidelines for irrigation water quality.
�No significant direct toxicity effects [on plants] are anticipated� (Questa
Engineering, 1996a).

The gradual accumulation of salts in the soil can reduce crop yields.  Periodic
leaching of farmland to reduce soil salinity may be necessary to help maintain
salinity within acceptable levels.  In areas of moderate to high rainfall, the winter
rain percolating through the soil is normally sufficient to flush accumulated salts
(Questa Engineering, 1996a).  Specific measures to assist farmers manage salinity
by determining leaching requirements are discussed by Questa Engineering
(1996a).

  Trace Elements in Reclaimed Water

Questa Engineering (1996b) also conducted a trace element loading analysis for
the West County and South County reclamation alternatives.  The trace elements
considered included arsenic, boron, cadmium, chromium, copper, lead, mercury,
molybdenum, nickel, selenium, silver, and zinc.  Their analysis was �conservative�
in that it assumed no leaching loss of metals, whereas in reality, �2 to 20 percent of
the applied metals may leave the site in leachate or runoff� (Questa Engineering,
1996b).  Questa Engineering (1966b) concluded that even after 25 years of
loading, accumulation of nearly all metals in reclaimed water is very low and will
not affect the productivity or toxicity level of the soil.  After 25 years, the
predicted (calculated) boron concentrations (0.479 mg/l) are just below the
threshold where boron-sensitive plants show injury (0.50 mg/l).  However, natural
leaching is expected to preclude the buildup of boron.  In summary, neither crops
nor native species are expected to be affected by trace elements in reclaimed water.

  Contingency Watering

Irrigation will normally be confined to agricultural lands and designated pasture.
However, during unseasonably cool summers water requirements for established
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crops will be reduced because of reduced evapotranspiration rates.  Reclaimed
water that would normally be applied to crops will need to be diverted to other
lands, thus creating a need for �contingency watering.�  This situation could occur
one out of every 10 years (Questa Engineering, 1995).  Lands receiving water as a
result of contingency watering will be required to adhere to the same mitigation
measures that have been established for other agricultural lands irrigated with
reclaimed water.

  Reyes Soils

The Baylands component occurs on naturally acidic Reyes soils that range in pH
from 4.0 to 6.0.  Current agricultural practices in the Baylands, which include dry-
farmed oat hay and pasture, tend prevent the re-establishment of habitat suitable
for marsh species.  Irrigated hay crops and irrigated pasture will be grown in the
Baylands.  These lands will be managed to maintain soil pH levels above 6.0
(Questa Engineering, 1996b).  Management will involve the periodic application of
lime to raise soil pH (reduce acidity) and over-irrigating to maintain a high water
content in the subsoil (i.e., below lime application depths; Questa Engineering,
1995).  The proposed management practices involving application of lime and
over-irrigating will have a similar effect of preventing the establishment of native
brackish marsh vegetation.  Thus, there will be little or no change from current
conditions.

  Conversion of Grassland Communities From Use of Reclaimed Water

The use of reclaimed water could result in existing grassland communities being
converted to another community type.  For example, annual grasslands could be
converted to irrigated pasture, cultivated row crops, vineyards, or orchards.
Although the irrigation of annual grasslands will not result in a loss of grassland
habitat, summer irrigation may produce a shift from annual to perennial species.

Although vegetation shifts are expected to occur in grassland communities
converted to irrigated pasture, these impacts are not expected to be significant
because non-native species currently dominate the existing grasslands and these
communities are expected to be replaced by non-native, water-tolerant perennial
species.  Introduced perennial grass species occurring in the agricultural irrigation
study areas that could become established in irrigated pasture include Agrostis
stolonifera, Cynodon dactylon, Dactylis glomerata, Echinochloa crus-galli,
Holcus lanatus, H. mollis, Paspalum dilatatum, Phalaris aquatica, and Poa
pratensis.  Farmers may also elect to enhance the forage capacity of irrigated
pasture lands by sowing seed of non-native legumes such as alsike clover
(Trifolium hybridum), red clover ( T. pratense), white clover ( T. repens), or vetch
(Vicia angustifolia); or grass species such as Festuca elatior, Hordeum vulgare,
or Lolium perenne.
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  Potential Impacts to Special-Status Plant Species and Sensitive Natural
Communities

Special-status plant species occurring in the agricultural irrigation study areas
include hayfield tarplant ( Hemizonia congesta ssp. leucocephala) and Sebastopol
meadowfoam ( Limnanthes vinculans).  Sensitive natural communities in the
agricultural irrigation study areas include native grassland, oak woodland, riparian,
and wetland (brackish marsh, freshwater marsh, freshwater seep, and vernal pool)
habitats.  The total number of populations of special-status plant species and
acreages of sensitive natural communities that would be affected by agricultural
irrigation components depends on several factors.  These factors include the type
of crops grown, current market prices for crops, and the amount of water that can
be discharged into the Russian River (1%, 5%, or 10%).  The Cropping Scenarios
for the West County and South Reclamation Alternatives report (Questa
Engineering, 1996c) presents a discussion of potential water consumption rates
and acreage requirements.  This report also discusses how water consumption
rates and acreage requirements depend upon agricultural cropping alternatives.

Mitigation measures incorporated into the project design will avoid impacts to
special-status plant species and sensitive natural communities (see following
section).  For example, setbacks will be required from biologically sensitive areas
and monitoring will be conducted to ensure compliance.  The primary impact that
will occur from agricultural irrigation will be the conversion of grassland
communities to agricultural uses (crops, orchards, and vineyards).  The conversion
of non-native grassland communities to cultivated agricultural crops, orchards, or
vineyards will result in a long-term loss of grassland habitat.

  Mitigation Measures Incorporated into Project Design
Mitigation measures are incorporated into the project design that will avoid impacts to
sensitive botanical resources (species and communities; HBA, 1996c).  These mitigation
measures include the following: a) runoff will not be allowed onto parcels that are not
scheduled to receive reclaimed water; b) biologically sensitive areas will not be irrigated;
c) a minimum 30-foot setback will be established from any identified sensitive plant
species habitat and all jurisdictional waters including isolated wetlands; d) a minimum 50-
foot setback will be established around the upland riparian corridor of all linear waterways
including streams, creeks, and rivers; and e) sensitive biological resources along pipelines,
pump stations, and equipment staging areas will be avoided.  In addition, farmers that
accept reclaimed water for irrigation must use fencing to keep their livestock out of stream
corridors (minimum 50-foot setback) and must also use adequate measures to prevent
manure and other substances from entering steams.

If sensitive botanical resources cannot be avoided through project design or during
construction, specific measures will be implemented (HBA, 1996c): all mitigation
measures of the Sonoma and Marin County Tree ordinances will be met; if avoidance of a
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sensitive plant species is not feasible, a qualified botanist will salvage individual specimens
or seeds and revegetate following construction; where avoidance of other sensitive
resources, excluding species protected under FESA or CESA, is not feasible, the affected
habitat will be replaced at a minimum 3:1 ratio.

  Estero Americano and Estero de San Antonio: Potential for Effects on
Vegetation from Increased Salinity

Salinity of seawater ranges from ± 32,000 mg/L (Merritt Smith, 1996b) to ± 35,000 mg/L
(Knutson and Woodhouse, 1982).  (Note: salinity is usually expressed in mg/L or ppm; 1
mg/L = 1 ppm.)  Sandbars periodically form at the mouths of esteros and can persist for
years until flood events or other actions create an opening.

The salinity of an estero is influenced by whether the mouth of the estero is closed
(blocked) by a sandbar or open (not blocked).  Salinity within the Estero Americano and
Estero de San Antonio increases when the sandbar is open and decreases when it is closed.
Salinity in the Esteros also varies by the season with salinity decreasing in winter (with
increased rainfall and runoff) and increasing in summer (with decreased inflow and
increased evaporation).  The potential impact from increased salinity as a result of
irrigating agricultural lands with reclaimed water under bar closed and bar open conditions
was evaluated by Merritt Smith (1996b).

In order to assess the potential for impact on vegetation in the Esteros, it is necessary to
determine maximum salinity concentrations under existing and project conditions and to
compare these concentrations with known tolerances of various plant species.

Table 5-2 summarizes existing calculated salinity values within the Estero Americano and
the Estero de San Antonio.  The data in Table 5-2 were derived by Sycamore
Environmental from graphs prepared by Merritt Smith (1996b).  Under existing conditions
salinity concentrations are highest nearest the ocean (e.g., 1.01 mi) and decrease inland
(4.62 mi and 7.37 mi) when the sandbar is open.  For example, salinity at 1 mile for both
Esteros when the sandbar is open is equal to the concentration of seawater, 32,000 mg/L.
Salinity decreases with distance from the ocean as a result of runoff and inflow from
creeks.

  Table 5-2.

  Existing Conditions: Irrigation and storage impacts on TDS in Estero Americano
and Estero de San Antonio, summer inflow and bar-open and bar closed

conditions.  1
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Salinity 2

Estero Entrance
Condition

1 mi 4 mi 7 mi

Estero Americano
Sandbar closed 30,300 27,500 17,250

Sandbar open 32,000 31,000 22,900

Estero de San Antonio

Sandbar closed 28,300 22,600 17,500

Sandbar open 32,000 30,250 21,750
1  Source: Merritt Smith, 1996b.
2  Total dissolved solids (TDS) in mg/L.

Direct measurements of the highest and lowest TDS from Estero Americano during low
and moderate runoff months range from 0 to 48,000 TDS (Table 1, Merritt Smith,
1996b).  These represent actual measurements of the minimum and maximum data.  Fewer
data are available for the Estero de San Antonio.  Therefore, only average TDS values
(range of 0 for low flow to 28,000 TDS for moderate flows) are given by Merritt Smith
(Table 2, 1966b).  By comparison, the highest average TDS values for Estero Americano
range from 0 for low flow to 30,021 for moderate flows.  Higher TDS values are
presumed to be present in the Estero de San Antonio in order to obtain an average of
28,000 TDS.

The maximum salinity concentrations evaluated for the EIR/EIS were derived from a
�link-node hydrodynamic� water quality model (Merritt Smith, 1966b, c).  Water quality
conditions in the Esteros were simulated under two watershed situations: a) existing
conditions and b) irrigation associated with the 1 percent project design for the Russian
River/Laguna discharge rate.  A total of 36 potential conditions relating to effects on TDS
in the Esteros were evaluated (Table 6.11, Merritt Smith, 1966c).  The evaluations were
based on various conditions including spring versus summer inflow, bar open versus bar
closed, and wet versus average versus dry year.

The computer simulation shows that under the range of potential project conditions in
Estero Americano, TDS would increase a maximum of 2,500 mg/L from existing
conditions, which would occur when the sandbar is closed during the spring and summer
inflows (Merritt Smith, 1996c).  For the Estero de San Antonio, TDS would also increase
a maximum of 2,500 mg/L which would occur throughout the Estero when the sandbar is
closed during spring and summer inflows (Merritt Smith, 1996c).  Table 5-3 presents the
predicted maximum salinity concentrations that would occur in each Estero.  The
predicted increases in TDS over existing conditions vary depending on location in the
Esteros and time of year.
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Pickleweed ( Salicornia virginica), saltgrass (Distichlis spicata), and tufted hairgrass
(Deschampsia caespitosa) are three halophytic species found in or along wet habitats of
the Esteros.  Each of these species is highly adapted to saline conditions.  Pickleweed is
the most salt-tolerant of all Pacific plants and can tolerate salinity more than twice the
strength of seawater (Knutson and Woodhouse, 1982).  Saltgrass is second only to
pickleweed in its tolerance to salinity and can withstand salinity up to 50,000 ppm (ppm =
mg/l; Knutson and Woodhouse, 1982).  Tufted hairgrass is found in the upper third of the
intertidal zone in brackish waters up to 20,000 ppm or in freshwater habitats (Knutson and
Woodhouse, 1982).

Several lines of evidence suggest that there will be no significant impact on vegetation in
the Esteros from proposed agricultural irrigation.  First, the highest TDS recorded during
studies for the EIR/EIS within Estero Americano during low and moderate runoff months
were 47,000 and 48,000 ppm (Merritt Smith, 1996b).  These values are higher than
seawater and higher than the maximum impact under any project conditions (Table 5-3).

Second, the salinity range for common species found in and along the Esteros, such as
pickleweed and saltgrass, is greater than seawater (35,000 ppm) and thus greater than the
maximum project impact under any project conditions (Table 5-3).

Third, aquatic plants (as well as other types of organisms) in estuarine environments are
subjected to great fluctuations in salinity.  The range of salinity currently experienced in
the Esteros exceeds the maximum and minimum range of salinity that would occur under
any project conditions.  Since the range of salinity tolerated by common halophytic species
exceeds the maximum project impact, no significant impact on aquatic vegetation from
increased salinity is anticipated to occur.
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  Table 5-3.

  Project Conditions: TDS in Estero Americano and Estero de San Antonio, summer
inflow and bar-open and bar closed conditions; simulation for dry year (includes

affect of winter irrigation).  1

Salinity 2

Estero Entrance
Condition

1 mi 4 mi 7 mi

Estero Americano
Sandbar closed 31,000 28,500 19,500

Sandbar open 32,250 31,400 24,900

Estero de San Antonio

Sandbar closed 28,500 23,400 19,000

Sandbar open 32,100 30,500 23,600
1 Source: Merritt Smith, 1996b.
2 Total dissolved solids (TDS) in mg/L.
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6.  6.   REPORT PREPARERS REPORT PREPARERS
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delineations, general biological surveys, 404 and 1601/1603 permitting, and Section 7
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Responsibilities: Project Manager for Botanical Resources, senior technical lead,
botanical surveys, and report preparation.

Theresa Fortner Ward, B.S., Biological Sciences, California State University
Sacramento, Sacramento, CA.  Experience includes conducting special-status plant
species surveys, vegetation mapping, general biological surveys, and assisting with
jurisdictional wetland delineations.
Responsibilities: Botanical surveys, vegetation mapping, database management,
document preparation, and editing.

Jeff Little , A.A., Sacramento City College, Sacramento, CA.  Experience includes
preparation of AutoCAD graphics, GIS analysis, GPS mapping, database design,
computer hardware and software technical service and support.
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document preparation and editing.

Cynthia Little,  Principal, Sycamore Environmental.  Experience includes 15 years of
office administration, editing, and quality control.
Responsibilities: Served as Senior Editor.
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 1.   1.   INTRODUCTION INTRODUCTION

The purpose of this technical memorandum is to provide information on existing botanical
resources, special-status plant species, sensitive natural communities, and protected tree
resources that occur or may occur within the proposed wastewater transmission pipeline
corridors (pipeline corridors; pipeline component).  Populations of special-status plant
species and sensitive natural communities were mapped within the pipeline corridors.
Only sensitive plant communities were mapped.  These data provide a basis for the
assessment of impacts.  A complete project description and project alternatives are
presented in the Santa Rosa Subregional Long-Term Wastewater EIR/EIS (HBA, 1996b).

For this technical memorandum, pipeline corridors constitute the pipeline component
�study area� and are located in all of the five geographic study areas evaluated for this
EIS/EIS (Geysers, Santa Rosa Plain/ Russian River, Sebastopol, South County, and West
County).  Pipeline corridors associated with different project alternatives are described in
the Santa Rosa Subregional Long-Term Wastewater EIR/EIS (HBA, 1996b).  The
subalternatives mentioned in this technical memorandum are also described in the EIR/EIS
(HBA, 1996b).  For example, pipeline corridors associated with Alternative 4 (as defined
in HBA, 1996b) are located in the Santa Rosa Plain/ Russian River and Geysers
geographic area and connect the existing Laguna Wastewater Treatment Plant with the
Geysers recharge area.  Pipelines associated with other alternatives connect proposed
storage reservoirs with agricultural irrigation components.  Pipeline corridors are
approximately 30 feet wide measured from the road centerline toward the shoulder.
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 2.   2.   SETTING: PROJECT AREA DESCRIPTIONS SETTING: PROJECT AREA DESCRIPTIONS

The Santa Rosa Subregional Long-Term Wastewater EIR/EIS project study area,
components of which are located in Sonoma and Marin counties, is divided into five
relatively distinct geographic areas.  These are the Geysers, Santa Rosa Plain/ Russian
River, Sebastopol, South County, and West County geographic areas (Figure 4.1-1a-1c in
HBA, 1996a).

  GEYSERS STUDY AREA

The Geysers study area (also referred to as the Geysers geographical area) includes the
Geysers Steamfield and the areas surrounding the wastewater pipeline corridors that lead
up to it from the vicinity of Santa Rosa, including Highway 128, Chalk Hill Road, and
Pine Flat Road.  A complete description of the Geysers study area is presented in the
EIR/EIS (HBA, 1996b).  The pipeline corridors within the Geysers study area cross
several creeks including Brooks Creek, Sausal Creek, Maacama Creek, and Franz Creek.
The northern portion of this study area is located at about the 1,600 foot elevation in the
Mayacamas Mountains of Sonoma County, and includes the Geysers Known Geothermal
Resource Area (KGRA).  The geothermal steamfield within the KGRA includes the
watersheds of Big Sulphur, Putah, and Kelsey creeks.  The KGRA supports annual and
native grasslands, chaparral, oak woodlands, mixed evergreen forest, and riparian
woodland communities.  The pipeline component terminates at the boundary of the
KGRA, near the end of Pine Flat Road.  Additional information on the Geysers
geographical area is presented in Sycamore Environmental (1996b).

  SANTA ROSA PLAIN/ RUSSIAN RIVER STUDY AREA

The Santa Rosa Plain/ Russian River study area is located in the Santa Rosa Plain, west of
the City of Santa Rosa.  The Laguna de Santa Rosa and Russian River are prominent
habitat features in this study area.  Annual grassland, riparian woodland, seasonal wetland,
and vernal pool communities occur in the Santa Rosa Plains.  The vernal pools in the
Santa Rosa Plain represent the best remaining examples of this habitat type in the project
study area.

  SEBASTOPOL STUDY AREA

The Sebastopol study area is located west of the town of Sebastopol in Sonoma County.
The Atascadero, Green Valley, and Purrington creeks are the major creeks that flow
through this study area.  Several unnamed creeks, channels, and drainages also occur in
the study area.  The Sebastopol study area consists primarily of agricultural communities



SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

F INAL  B IOLOGICAL  RESOURCES TECHNICAL  MEMORANDUM VOLUME 3

APPENDIX  C :  WASTEWATER TRANSMISSION P IPEL INE  BOTANICAL  RESOURCES

JULY  25 ,  1996 SYCAMORE ENVIRONMENTAL  CONSULTANTS,  IN C. PAGE 3

such as row crops, orchards, and vineyards.  Orchard crops include apple, crabapple, and
peach.  Unirrigated annual grasslands, which also include seasonal wetland, drainage, and
riparian communities, are grazed by livestock.

  SOUTH COUNTY STUDY AREA

The South County study area is located in the watershed of the Petaluma River along the
western foothills of the Sonoma Mountains north of San Pablo Bay in Sonoma County.
The foothills of the Sonoma Mountains support a patchwork of annual grassland and coast
live oak woodland communities.  The numerous creeks in the South County study area,
including Copeland, Crane, Five, Hinebaugh, Lichau, Lynch, and Willow Brook, flow into
the Petaluma River from the foothills east of the Petaluma River.  Mixed riparian
woodlands are found along creeks and drainages of the foothills.  The South County study
area supports a large agricultural community including pasture for livestock, dry-farmed
oat hay, vineyards, and irrigated crops.

  WEST COUNTY STUDY AREA

The West County study area includes portions of the Americano Creek and Stemple Creek
watersheds in Sonoma and Marin counties.  The topography of the West County area
varies from rolling hills to steep, incised valleys.  The western portion of this study area
includes the upper reaches of the Estero Americano.  The gently sloping, wind-swept hills
of the West County study area support treeless annual grasslands.  Stands of coast live
oak/ interior live woodland and oak-bay-madrone woodland occur within steep valleys.
The perennial and intermittent streams and drainages in the West County study area
support mixed and willow riparian vegetation along their banks.  Many of the valleys and
low lying areas support freshwater marshes, seasonal wetlands, and vernal pools.  Hillsides
with shallow rocky soils support patches of northern coastal scrub.  The West County
study area is extensively cultivated.  Land uses include pasture for livestock and irrigated
crops.
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 3.   3.   METHODS METHODS

  LITERATURE REVIEW AND CONSULTATIONS

Information on the biology, distribution, legal status, taxonomy, and other aspects of the
special-status plant species was obtained from documents on file in the library of
Sycamore Environmental Consultants, Inc. (Sycamore Environmental).  Standard
references used for the taxonomy of plants and plant community descriptions included
Abrams (1923-1960); Barbour and Major (1977); Hickman, ed. (1993); Holland (1986);
Mason (1957); Munz (1959); and Skinner and Pavlik (1994).

A computerized search of the California Natural Diversity Data Base (CNDDB/ RareFind,
1 September 1995) was conducted for the Camp Meeker, Cotati, Glen Ellen, Guerneville,
Healdsburg, Jimtown, Novato, Petaluma, Petaluma Point, Petaluma River, Point Reyes
NE, Santa Rosa, Sears Point, Sebastopol, The Geysers, Two Rock, and Valley Ford  7.5-
minute United States Geological Survey (USGS) topographic quadrangles to determine if
there were any known occurrences of state- or federal-listed species recorded from the
pipeline study area.  These reports are on file at the office of Harland Bartholomew &
Associates, Inc. (HBA).

In addition to the CNDDB/RareFind report, the following lists prepared by the California
Department of Fish and Game (CDFG), Natural Diversity Data Base, were reviewed:

• Special Plants List (CDFG, January 1996); and
• Endangered, Threatened, and Rare Plants of California (CDFG, January

1996).

Two letters, one in 1994 and the other in 1995, were sent by HBA to the U.S. Fish and
Wildlife Service (USFWS), Ecological Services, Sacramento Field Office, requesting file
data on special-status plant species that could occur in the project study area. The
response letters are on file at the office of HBA.

Reference materials provided by HBA and Parsons Engineering Science, Inc. (PES)
included:

• Blue line aerial photographs of the project study area (1� = 500  5%, June
1990); and

• Blue line topographic maps with proposed project facilities prepared by PES
(1� = 200� and 1� = 6000�).
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Consultations were conducted on one or more occasions with Caitlin Bean, CDFG Region
3; Betty Guggolz, Milo-Baker Chapter of the California Native Plant Society (CNPS); and
Dr. Charles Quibell, Professor of Botany, Sonoma State University.

Existing policies regarding natural resources were also reviewed, including the Sonoma
County Tree Ordinance (No. 4014, 13 June 1989).

  SPECIAL-STATUS PLANT SPECIES AND SENSITIVE NATURAL COMMUNITIES
EVALUATED

  Special-Status Plant Species and Sensitive Natural Communities

A comprehensive list of special-status plants was compiled from the species listed in the
USFWS 1995 letter and from the species that appeared on the CNDDB/RareFind report.
A pre-project meeting on 24 January 1994 was attended by the City, USFWS, CDFG,
Sycamore Environmental, and HBA.  Caitlin Bean of CDFG recommended that all CNPS
List 4 species potentially occurring in the project study area be included in the species
evaluated for this project.  In addition, Ms. Bean requested that several other species of
concern to CDFG also be included for evaluation in the EIR/EIS that were not currently
recognized as a special-status plant species.

An initial list of special-status plant species was compiled in 1994 and was updated as new
and revised listings became available from CDFG and the USFWS.  From these data, a list
was compiled (Table 1, Special-Status Plant Species and Sensitive Natural Communities
Technical Memorandum) of 182 special-status plant species that needed to be surveyed
and evaluated in the EIR/EIS.  A brief discussion of each special-status plant species is
presented in the Special-Status Plant Species and Sensitive Natural Communities
Technical Memorandum (Sycamore Environmental, 1996d).

Sensitive natural communities include rare communities, communities that are adversely
affected by minimal disturbance, and communities that provide habitat for special-status
plant or wildlife species.  Descriptions of sensitive natural communities are presented in
the Special-Status Plant Species and Sensitive Natural Communities Technical
Memorandum (Sycamore Environmental, 1996d).  The list of sensitive natural
communities was derived from the CNDDB/RareFind report and from site visits.

  CNPS

Sycamore Environmental provided Betty Guggolz with Project Overview maps (1� =
6000�) that presented overviews of all the project alternatives.  Ms. Guggolz mapped
locations of Sonoma County sensitive plant records.  Her personal list of sensitive plant
records was compiled from plant lists prepared by historical and contemporary botanists
and included CNPS-listed plants, and state- and federal-listed endangered, threatened, and
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rare species.  Sycamore Environmental reviewed the locations of sensitive plant records
mapped by Betty Guggolz.

Species records mapped by Ms. Guggolz located within a half mile of pipeline corridors
are discussed in Section 1.D.  Other species records mapped by Ms. Guggolz in the
project study area are discussed in the Reservoir, Agricultural Irrigation, and Geysers
technical memoranda (Sycamore Environmental, 1996a, b, and c).  Sycamore
Environmental incorporated her location data into the summaries of known location data
of special-status plant species to determine the total special-status plant species
populations within the project study area (Section 4).

  Protected Tree Resources

The Sonoma County Tree Ordinance (No. 4014, 13 June 1989) lists 11 protected tree
species.  Trees with a dbh over nine inches (diameter breast height, defined as 4.5 feet
above ground level) of the following species are protected: big-leaf maple ( Acer
macrophyllum), blue oak (Q. douglasii), California black oak ( Quercus kelloggii), coast
live oak (Q. agrifolia), coast redwood ( Sequoia sempervirens), interior live oak ( Q.
wislizenii), Pacific madrone ( Arbutus menziesii), oracle oak ( Q. morehus), Oregon oak
(Q. garryana), valley oak ( Q. lobata), and California bay ( Umbellularia californica).  The
ordinance also protects hybrids of these species.

  FIELD SURVEYS

Botanists conducted field surveys to identify locations of special-status plant species and
sensitive natural communities, to map plant communities, and to assist in the collection of
data necessary for California Wildlife Habitat Relationships System (CWHR) analyses.
Surveys of pipeline segments were conducted from April through October 1995 by
Theresa Fortner Ward, Susan Holve-Hensill, Nancy Coulson, and/or Ellen Piazza.

Field surveys were conducted in two steps.  The first step consisted of conducting
botanical surveys within highway and road rights-of way adjacent to proposed pipeline
corridors.  At the time these surveys were conducted, the pipeline alignments were not
finalized.  Therefore, a comprehensive plant species list was compiled for both sides of the
road during these surveys.  The second step involved conducting additional surveys to
map potential special-status plant species habitat and sensitive natural communities along
all pipeline corridors.  By the time the additional surveys were conducted, the pipeline
alignments though each of the project study areas had been finalized.  Thus, botanists
mapped habitat only on the side of the road that pipelines were proposed to be
constructed.  Pipeline corridors located on private property, for which access was not
obtained, were evaluated via off-site surveys.
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  Botanical Surveys

Prior to conducting botanical surveys, botanists compiled a field notebook that included
key characteristics, descriptions, habitat notes, and illustrations for each of 182 special-
status species that could potentially occur in the project study area.  CNDDB/ RareFind
overlays were obtained from CDFG for the Camp Meeker, Cotati, Glen Ellen,
Guerneville, Healdsburg, Jimtown, Novato, Petaluma, Petaluma Point, Petaluma River,
Point Reyes NE, Santa Rosa, Sears Point, Sebastopol, The Geysers, Two Rock, and
Valley Ford  USGS quadrangles.  These quadrangles cover the entire Geysers, Santa Rosa
Plain/ Russian River, Sebastopol, South County, and West County study areas.  All
CNDDB/RareFind occurrences for each quad were displayed on the overlays.  The
overlays were used to identify known populations of special-status plants occurring on or
near the proposed pipeline corridors.

Plants that could not be identified in the field were collected for later identification.
Voucher specimens were collected for most native species observed in the field, a process
recommended by the California Botanical Society (Ferren et al., 1995).  Voucher
specimens were also collected for many non-native species.  These voucher specimens
were processed in accordance with standard herbarium techniques (Lawrence, 1951;
Radford et al., 1974) and are maintained for reference in the Herbarium located at the
office of Sycamore Environmental, Sacramento, CA.  Duplicate specimens will be donated
to Sonoma State University and the University of California, Berkeley.

During the pre-project meeting on 24 January 1994, Bill Cox of CDFG requested that
separate plant species lists be prepared for each project component, to which the City
agreed.  Therefore, a plant species list was compiled for all species identified within the
pipeline component (Appendix A).  Records of all species found in the project study area
were managed and analyzed with Microsoft Access®, a relational database.

  Plant Community Mapping

Only sensitive natural communities were mapped for the pipeline component.  Sensitive
natural communities occurring along proposed pipeline corridors were mapped as a point
with an associated number onto 1� = 1000� scale maps.  The width and length of each
sensitive natural community were recorded in the field to determine the area of impact.

Names of plant communities were based on community descriptions by Holland (1986)
and Shuford and Timossi (1989).  A comparison of the community descriptions used by
Sycamore Environmental for the Santa Rosa EIR/EIS (HBA, 1996b) and the descriptions
used by Holland (1986) and Shuford and Timossi (1989) are presented in the Special-
Status Plant Species and Sensitive Natural Communities Technical Memorandum
(Sycamore Environmental, 1996d).
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  FLORISTIC SUMMARY

Botanical surveys within the pipeline component study area consisted of evaluating
narrow, linear corridors.  A floristic analysis, such as Sycamore Environmental performed
for the Agricultural Irrigation  and Reservoir technical memoranda (Sycamore
Environmental, 1996a, c), was not conducted for the pipeline component.  This is due to
the fact that the pipeline component involved an evaluation of approximately 176 miles of
narrow linear features which do not lend themselves to meaningful floristic comparisons.
A combined species lists for all pipeline component segments is presented in Appendix A.

  CALCULATION OF AREA OF IMPACT

Acreages of sensitive natural communities were determined by HBA.  Acreages were
calculated by multiplying the length of sensitive natural communities measured in the field
along road segments, by a standard width of 30 feet measured from the centerline.  This
method of calculation results in a conservative impact estimate because the 30 foot width
also includes 10-15 feet of road surface, and presumes that pipeline construction would
affect the entire 30 foot width.  However, the intent is to construct the pipelines in one
lane of the road and/or in the shoulder (HBA, 1996b).

Impacts to riparian vegetation will be avoided at 36 streams because these streams will be
crossed by tunneling beneath them (bore and jack; HBA, 1996b).  Because most pipeline
segments will be constructed in roads and/or shoulders, impacts to adjacent vegetation will
largely be avoided.  However, riparian vegetation, if present, could be affected at streams
that are crossed by trenching.
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 4.   4.   RESULTS RESULTS

  SPECIAL-STATUS PLANT SPECIES AND SENSITIVE NATURAL COMMUNITIES

  Historic Records

Historical information on the potential presence of special-status plant species in the
pipeline study area was derived from CNDDB/RareFind records (1 September 1995), and
through consultations with the USFWS and Betty Guggolz.  Historic records for the
pipeline study area are discussed below according to the geographical area in which they
occur.

  Geysers

The Geysers study area, which includes the well field area, is located on the
Healdsburg, Jimtown, and The Geysers 7.5 minute USGS quadrangles.  There
were 32 records for 11 special-status plant species on the CNDDB/RareFind
report for the entire Geysers study area ( Table 4-1).  Records for the following
three special-status species occur along proposed pipeline corridors within the
Geysers study area.  (The location of these records is along existing steamfield
recharge pipeline routes):

• Mt. St. Helena morning glory (Calystegia collina ssp. oxyphylla);
• Socrates Mine jewel-flower (Streptanthus brachiatus ssp. brachiatus); and
• Burke�s goldfields (Lasthenia burkei).

The only sensitive natural community reported on the CNDDB/RareFind report for
the Geyser study area quadrangles was Northern hardpan vernal pool.
Descriptions of sensitive natural communities occurring in the Santa Rosa
Subregional Long-Term Wastewater EIR/EIS project study area are presented in
the Special-Status Plant Species and Sensitive Natural Communities Technical
Memorandum (Sycamore Environmental, 1996d).

Betty Guggolz (Personal communication, 1995) mapped locations of four special-
status plant records along pipeline corridors in the Geysers study area as follows:

• Three records of Mt. St. Helena morning glory (Calystegia collina ssp.
oxyphylla) occur along Pine Flat Road; and

• One record of Socrates Mine jewel-flower (Streptanthus brachiatus ssp.
brachiatus) occurs along Pine Flat Road.
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Other records of rare plants mapped by Ms. Guggolz in the Geysers study area are
discussed in the Geysers Technical Memorandum (Sycamore Environmental,
1996b).

  Santa Rosa Plain/ Russian River

The Santa Rosa Plain/ Russian River study area is located on the Cotati,
Sebastopol, Santa Rosa, and Two Rock 7.5 minute USGS quadrangles.  There
were 126 records for 21 plant species on the CNDDB/RareFind report for the
Santa Rosa Plain/ Russian River study area ( Table 4-2. ).  However, none of the
records occur within pipeline corridors in the Santa Rosa Plain/ Russian River
study area.

Four sensitive natural communities were reported on the CNDDB/RareFind report
for the Santa Rosa Plain/ Russian River quadrangles including coastal and valley
freshwater marsh, northern hardpan vernal pool, northern vernal pool, and valley
needle grassland.  Descriptions of sensitive natural communities occurring in the
Santa Rosa Subregional Long-Term Wastewater EIR/EIS project study area are
presented in the Special-Status Plant Species and Sensitive Natural Communities
Technical Memorandum (Sycamore Environmental, 1996d).

  Table 4-1.

  CNDDB/RareFind records of special-status plant species in the Geysers study
area quadrangles.

USGS Quadrangle

Species name The

Geysers

Healdsburg Jimtown Total

Records

1 Calystegia collina ssp. oxyphylla 1 1

2 Dichanthelium lanuginosum var. thermale 6 6

3 Downingia pusilla 3 3

4 Eriastrum brandegeae 1 1

5 Eriogonum nervulosum 1 1

6 Hesperolinon adenophyllum 1 1

7 Lasthenia burkei 7 1 8

8 Layia septentrionalis 1 1

9 Navarretia leucocephala ssp. bakeri 3 3

10 Navarretia leucocephala ssp. plieantha 1 1

11 Streptanthus brachiatus ssp brachiatus 6 6

Total records 16 14 2 32

Sensitive natural communities

Northern hardpan vernal pool 1
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  Table 4-2.

  CNDDB/RareFind records of special-status plant species in the Santa Rosa
Plain/ Russian River study area quadrangles.

USGS Quadrangle

Species name Cotati Santa Rosa Sebastopol Two Rock Total records

1 Alopecurus aequalis var. sonomensis 1 2 2 5

2 Arctostaphylos densiflora 3 3

3 Arctostaphylos stanfordiana ssp. decumbens 3 1 4

4 Blennosperma bakeri 1 2 15 18

5 Campanula californica 2 2

6 Carex albida 3 3

7 Castilleja uliginosa 2 2

8 Ceanothus confusus 3 1 4

9 Ceanothus divergens 2 2

10 Chorizanthe valida 1 1

11 Clarkia imbricata 3 3

12 Delphinium luteum 1 1

13 Downingia pusilla 7 7

14 Fritillaria liliacea 2 1 3

15 Lasthenia burkei 1 16 17

16 Lilium pardalinum ssp. pitkinense 2 1 3

17 Limnanthes vinculans 2 3 25 4 34

18 Navarretia leucocephala ssp. bakeri 6 6

19 Pleuropogon hooverianus 1 1 2

20 Rhynchospora californica 1 1

21 Trifolium amoenum 1 1 2 1 5

Total records 7 16 93 10 126

Sensitive natural communities

Coastal and valley freshwater marsh 1

Northern vernal pool 2

Northern hardpan vernal pool 5

Valley needle grassland 1

Betty Guggolz (Personal communication, 1995) did not map locations of special-
status species within the Santa Rosa Plain/ Russian River study area.  However,
four special-status plant records occur along proposed pipeline corridors just south
of the Santa Rosa Plain/ Russian River study area, as follows:
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• Three records of Sebastopol meadowfoam (Limnanthes vinculans, state and
federal endangered), consisting of two records along Canfield Road and one
record along Gravestein Highway just west of Cotati; and

• One record of Sonoma alopecurus (Alopecurus aequalis var. sonomensis)
along Canfield Road.

  Sebastopol

The Sebastopol geographical area is located on the Camp Meeker and Sebastopol
7.5 minute USGS quadrangles.  There were 120 records for 24 special-status plant
species on the CNDDB/RareFind report for the entire Sebastopol study area
(Table 4-3).  Records for the following seven special-status species occur along
proposed pipeline corridors within the Sebastopol study area:

• California beaked rush (Rhynchospora californica);
• Sebastopol meadowfoam;
• Sonoma alopecurus;
• Sonoma spineflower (Chorizanthe valida);
• Swamp harebell (Campanula californica);
• Vine Hill manzanita (Arctostaphylos densiflora); and
• Yellow larkspur (Delphinium luteum).

The three sensitive natural communities reported on the CNDDB/RareFind report
for the Sebastopol study area were coastal and valley freshwater marsh, northern
coastal salt marsh, and northern vernal pool.  Descriptions of sensitive natural
communities occurring in the project study area are presented in the Special-Status
Plant Species and Sensitive Natural Communities Technical Memorandum
(Sycamore Environmental, 1996d).

Betty Guggolz (Personal communication, 1995) identified one record each of the
following eight special-status plant species in the Sebastopol study area:

• California beaked-rush (Rhynchospora californica);
• Gairdner�s yampah (Perideridia gairdneri ssp. gairdneri);
• Hayfield tarplant (Hemizonia congesta var. leucocephala);
• Round-headed beaked rush (Rhynchospora globularis var. globularis);
• Sebastopol meadowfoam;
• Sonoma alopecurus;
• Swamp harebell (Campanula californica); and
• White sedge (Carex albida).
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  Table 4-3.

  CNDDB/RareFind records of special-status plant species in Sebastopol study
area quadrangles.

USGS Quadrangle

Species name Camp

Meeker

Sebastopol Total

Records

1 Alopecurus aequalis var. sonomensis 4 2 6

2 Arctostaphylos bakeri ssp. bakeri 8 8

3 Arctostaphylos densiflora 3 3

4 Arctostaphylos stanfordiana ssp. decumbens 1 1 2

5 Blennosperma bakeri 15 15

6 Calamagrostis crassiglumis 1 1

7 Campanula californica 2 2

8 Carex albida 3 3

9 Castilleja uliginosa 2 2

10 Ceanothus confusus 1 1 2

11 Chorizanthe valida 1 1

12 Clarkia imbricata 3 3

13 Cordylanthus tenuis ssp. capillaris 3 3

14 Delphinium bakeri 1 1

15 Delphinium luteum 1 1 2

16 Downingia pusilla 7 7

17 Fritillaria liliacea 2 2

18 Lasthenia burkei 16 16

19 Lilium pardalinum ssp. pitkinense 2 2

20 Limnanthes vinculans 1 25 26

21 Navarretia leucocephala ssp. bakeri 6 6

22 Pleuropogon hooverianus 1 1 2

23 Rhynchospora californica 2 2

24 Trifolium amoenum 1 2 3

Total records 27 93 120

Sensitive natural communities

Coastal and valley freshwater marsh 1 1

Northern vernal pool 2 2

Northern hardpan vernal pool 5 5

The locations of all of these species occur within the boundaries of three historical
marshes: Atascadero Marsh, Perry Marsh, and Ross Marsh.  Although Perry
Marsh and Ross Marsh have been converted for agriculture, parts of Atascadero
Marsh remain intact.  Part of Atascadero Marsh is included within the project
study area; however, no special-status plant species were observed during field
surveys in the Atascadero Marsh area.
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  South County

The South County study area is located on the Cotati, Glen Ellen, Novato,
Petaluma River, and Sears Point 7.5 minute USGS quadrangles.  There were 30
records for 20 special-status plant species on the CNDDB/RareFind report for the
entire South County study area ( Table 4-4).  However, none of these records
occur within pipeline corridors in the South County study area.

Three sensitive natural communities reported on the CNDDB/RareFind report for
the South County study area include coastal brackish marsh, northern coastal salt
marsh, and northern vernal pool.  Descriptions of sensitive natural communities
occurring in the project study area are presented in the Special-Status Plant
Species and Sensitive Natural Communities Technical Memorandum (Sycamore
Environmental, 1996d).

Betty Guggolz (Personal communication, 1995) was not aware of any additional
special-status plant locations occurring within the boundaries of the South County
pipeline corridors.
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  Table 4-4.

  CNDDB/RareFind records of special-status plant species in South County study
area quadrangles.

USGS Quadrangle

Species name Cotati Glen

Ellen

Novato Petaluma

River

Sears

Point

Total

Records

1 Alopecurus aequalis var. sonomensis 1 1

2 Astragalus tener var. tener 1 1

3 Blennosperma bakeri 1 1 2 4

4 Ceanothus sonomensis 1 1

5 Chorizanthe valida 1 1

6 Cordylanthus mollis ssp. mollis 2 1 3

7 Cordylanthus maritimus ssp. palustris 1 1

8 Delphinium luteum 1 1

9 Downingia pusilla 1 1

10 Fritillaria liliacea 1 1

11 Hesperolinon congestum 1 2 3

12 Lasthenia burkei 1 1

13 Legenere limosa 1 1

14 Limnanthes vinculans 2 2

15 Navarretia leucocephala ssp. bakeri 1 1 2

16 Plagiobothrys mollis var. vestitus 1 1

17 Pleuropogon hooverianus 1 1 2

18 Polygonum marinense 1 1

19 Streptanthus glandulosus ssp. pulchellus 1 1

20 Trifolium amoenum 1 1

Total records 7 5 4 11 3 30

Sensitive natural communities

Northern coastal salt marsh 4 1 2 7

Coastal brackish marsh 1 1 1 3

Northern vernal pool 1 1 2



SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

F INAL  B IOLOGICAL  RESOURCES TECHNICAL  MEMORANDUM VOLUME 3

APPENDIX  C :  WASTEWATER TRANSMISSION P IPEL INE  BOTANICAL  RESOURCES

JULY  25 ,  1996 SYCAMORE ENVIRONMENTAL  CONSULTANTS,  IN C. PAGE 16

  West County

The West County study area is located on the Cotati, Petaluma, Point Reyes NE,
Two Rock, and Valley Ford 7.5 minute USGS quadrangles.  There were 39
records for 18 special-status plant species on the CNDDB/RareFind report for the
entire West County study area ( Table 4-5).  Records for the following three
special-status species occur along proposed pipeline corridors within the West
County study area:

• Sebastopol meadowfoam;
• Showy Indian clover; and
• Sonoma alopecurus.

The two sensitive natural communities reported for the West County study area on
the CNDDB/RareFind report were coastal brackish marsh and northern vernal
pool.  Descriptions of sensitive natural communities occurring in the project study
area are presented in the Special-Status Plant Species and Sensitive Natural
Communities Technical Memorandum (Sycamore Environmental, 1996d).

Betty Guggolz (Personal communication, 1995) mapped two records of special-
status plants within a half mile of the pipeline corridors in the West County study
area, as follows:

• One record of Sonoma alopecurus occurs along Petaluma Valley - Ford Road;
and

• One record of hayfield tarplant (Hemizonia congesta ssp. leucocephala,
CNPS List 3) occurs along Tomales Petaluma Road.

Other records of rare plants mapped by Ms. Guggolz in the West County study
area are discussed in the Agricultural Irrigation Technical Memorandum
(Sycamore Environmental, 1996a).
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  Table 4-5.

  CNDDB/RareFind records of special-status plant species in West County study
area quadrangles .

USGS Quadrangle

Species name Cotati Petaluma Point

Reyes NE

Two

Rock

Valley

Ford

Total

Records

1 Agrostis clivicola var. punta-reyesensis 1 1

2 Agrostis blasdalei 2 2

3 Alopecurus aequalis var. sonomensis 1 2 3

4 Astragalus tener var. tener 1 1

5 Blennosperma bakeri 1 1

6 Ceanothus masonii 3 3

7 Chorizanthe valida 1 1

8 Cordylanthus maritimus ssp. palustris 1 1

9 Delphinium bakeri 1 1

10 Delphinium luteum 1 3 4

11 Fritillaria liliacea 1 1 2

12 Lasthenia burkei 1 1

13 Lilium pardalinum ssp. pitkinense 1 1

14 Limnanthes vinculans 2 4 6

15 Plagiobothrys mollis var. vestitus 1 1

16 Pleuropogon hooverianus 1 1 2

17 Rhynchospora californica 1 1

18 Trifolium amoenum 1 1 1 4 7

Total records 7 5 5 10 12 39

Sensitive natural communities

Coastal brackish marsh 2 2

Northern vernal pool 1 1 2
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  Field Records

  Special-Status Plant Species
During botanical surveys in the pipeline component of the Santa Rosa Subregional
Long-Term Wastewater EIR/EIS project study area, botanists observed one
previously unreported population of hayfield tarplant ( Hemizonia congesta var.
leucocephala), one previously unreported population of serpentine bird's beak, and
two previously unreported locations of Rincon manzanita shrubs (Table 4-6).

The population of hayfield tarplant was observed along Seavey Road in the West
County study area.  This population consisted of less than 20 plants in an area
approximately 10 ft x 10 ft.

The population of Mt. St. Helena morning glory ( Calystegia collina ssp.
oxyphylla) was observed near the top of and adjacent to Pine Flat Road.  This
population consisted of several plants alongside the paved road.

The population of serpentine bird's beak was observed along Pine Flat Road in the
Geysers study area.  This population consisted of less than five plants in ruderal
roadside vegetation near chaparral habitat.

The Rincon manzanita shrubs were observed along Pine Flat Road in the Geysers
study area.  Collections were made from shrubs in chaparral habitat along upper
Pine Flat Road.

  Sensitive Natural Communities
Sensitive natural communities occurring in the pipeline study area consist of the
following:

• Brackish marsh;
• CLO/ILO woodland.
• Riparian habitats including mixed and willow riparian communities; and
• Vernal pools.

Acreages of sensitive natural communities occurring in the pipeline study area are
presented in Table 4-7.

  Protected Tree Resources
Protected tree resources occurring in the pipeline study area are presented in Table
4-8.  Ten of the eleven protected tree species were observed in pipeline corridors.
These tree species are protected under the Sonoma County Tree Ordinance.
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  Table 4-6.

  Records of special-status species in pipeline component.

COUNTIES UC a ROPA b CNDDB c CNPS d SYCAMORE e

Total historic and
current populations f

% Increase over
previous records g

Rincon manzanita (CNPS List 1B) MARIN 0 * 0 0 0 0

Arctostaphylos stanfordiana ssp. decumbens SONOMA 8 * 8 0 2 18

Totals 8 * 8 0 2 18 12.5% (2/16)

Mt. St. Helena morning glory (CNPS List 4) MARIN * * 0 0 0 0

Calystegia collina ssp. oxyphylla SONOMA * * 2 3 1 6

Totals * * 2 3 1 6 20% (1/5)

Serpentine bird’s beak (CNPS List 4) MARIN 0 * 0 0 0 0

Cordylanthus tenuis ssp. brunneus SONOMA 4 * 0 0 2 6

Totals 4 * 0 0 2 6 50% (2/4)

Hayfield tarplant (CNPS List 3) MARIN 8 0 0 0 5 13

Hemizonia congesta var. leucocephala SONOMA 12 0 0 2 10 24

Totals 20 0 0 2 15 37 55% (15/27)

a  Herbarium at University of California, Berkeley.  * Information unavailable for DEIR.
b  Herbarium at Sonoma State University, Rohnert Park.  * Information unavailable for DEIR.
c  CNDDB/RareFind records.
d  Represents known records from the project study area (Betty Guggolz, Personal communication 1995).
e  Populations observed in the Santa Rosa Subregional Long-Term Wastewater EIR/EIS project study area.
f  Based on total known populations.
g  New records found during 1994-1995 surveys by Sycamore Environmental compared to historic records in

Sonoma and Marin counties.  Locations of historic records may or may not be extant.
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  Table 4-7.

  Acreages of sensitive natural communities.

Proposed Project Subalternatives 1

Sensitive Community 2A 2B 2C 2D 3A 3B 3C 3D 3E 4 5A

Willow riparian 0.35 0.35 0.38 0.39 3.67 3.72 3.67 3.67 3.67 0.85 1.21

Mixed riparian 4.82 4.82 4.82 4.82 4.46 4.46 4.46 4.46 4.46 0.75 1.45

Total riparian habitat 5.17 5.17 5.2 5.21 8.13 8.18 8.13 8.13 8.13 1.6 2.66

Brackish marsh 0 0 0 0 0.96 0.96 0.96 0.96 0.96 0 0

Vernal pools 0.04 0.04 0.04 0.04 0 0 0 0 0 0 0

Total wetland vegetation 0.04 0.04 0.04 0.04 0.96 0.96 0.96 0.96 0.96 0 0

CLO/ ILO woodland 1.72 1.72 1.72 1.72 1.72 1.72 1.72 1.72 1.72 7.12 1.38

Total woodland habitat 1.72 1.72 1.72 1.72 1.72 1.72 1.72 1.72 1.72 7.12 1.38

Total acres of sensitive
natural communities affected

6.93 6.93 6.96 6.97 10.81 10.86 10.81 10.81 10.81 8.72 4.04

1  See EIR/EIS (HBA, 1996b) for a discussion of subalternatives.

  Table 4-8.

  Protected tree resources observed along pipeline subalternatives.

Tree species 2A 2B 2C 2D 3A 3B 3C 3D 3E 4 5 b

Big-leaf maple X X X X X X X X X X

Blue oak X X X X X

California bay X X X X X X X X X X

California black oak X X X X X X X X X X

Coast live oak X X X X X X X X X X

Coast redwood X X X X X X X X X X

Interior live oak X X X X X X

Oracle oak a

Oregon oak X X X X X X X X X X

Pacific madrone X X X X X X X X X X

Valley oak X X X X X X X X X X

a  Oracle oak was not found within pipeline corridors.
b  Subalternative 5 does not affect protected tree resources.
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 5.   5.   IMPACT ANALYSIS IMPACT ANALYSIS

  INTRODUCTION

This section discusses the methods and the significance criteria used to evaluate impacts
and describes botanical resource impacts expected to result from implementation of the
proposed project.

  METHODS: DETERMINATION OF SIGNIFICANCE OF IMPACTS

Impacts to biological resources were evaluated for significance based on legal protection;
local, state, and federal agency policies; and documented resource scarcity and sensitivity.

  State and Federal Statutes

State and Federal statutes pertinent to botanical resources that need to be evaluated in an
EIR/EIS include:

• Federal Endangered Species Act (16 U.S.C. 1531-1543).
• California Environmental Quality Act (P.R.C. 21000 et seq.).
• California Endangered Species Act (California Fish and Game Code 2050

et seq.).
• Native Plant Protection Act (California Fish and Game Code 1900-1913).

 
  Federal Endangered Species Act

The Federal Endangered Species Act defines �take� (Section 9) and prohibits �taking� of a
listed endangered or threatened species (16 USC 1532, 50 CFR 17.3).  If a federally listed
species could be harmed by a project, a Section 7 or 10 consultation must be initiated, and
an Incidental Take Permit must be obtained (16 USC 1539, 50 CFR 13).

  California Fish and Game Code

The California Fish and Game Code defines �take� (Section 86) and prohibits �taking� of
a species listed as threatened or endangered under the California Endangered Species Act
(California Fish and Game Code Section 2080) or otherwise fully protected (as defined in
California Fish and Game Code Sections 3511, 4700, and 5050).

The CDFG also regulates activities that may impact streambeds or other wetland areas.
Division 2, Chapter 6, Section 1601 of the Fish and Game Code states that
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�...general plans sufficient to indicate the nature of a project for construction by, or
on the behalf of, any governmental agency, state or local, and any public utility, of
any project which will divert, obstruct or change the natural flow or bed, channel
or bank of any river, stream, or lake designated by the department in which there is
at any time an existing fish or wildlife resource or from which these resources
derive benefit, or will use material from the streambeds designated by the
department, shall be submitted to the department.�

The CDFG has stated that their jurisdiction is any wetland area that is within the 100-year
floodplain.  Completion of a Section 1601-03 Streambed Alteration Agreement with the
CDFG is required before any work begins that will affect wetland areas within the 100-
year floodplain.

  Other Special-Status Plant Species Classifications

California species of special concern and species listed on California Native Plant Society
(CNPS) lists 1B and 2, 3, and 4 were considered for this document.

  Sensitive Natural Communities

Sensitive natural communities include rare communities, communities that are adversely
affected by minimal disturbance, and communities that provide habitat for special-status
plant or wildlife species.  Sensitive natural communities occurring in pipeline corridors
include plant communities associated with oak woodland, riparian habitat, and wetland
habitats.

  Oak Woodland

Oak woodlands provide habitat for a wide diversity of wildlife.  Thirty-five percent
of California�s mammal species utilize oak woodlands for food and shelter (Pavlik
et al., 1991).  Oaks have figured prominently in the history of California, providing
food, fuel, and tools to both native Americans and pioneers.  Oak woodlands area
a significant natural resource providing erosion and landslide control, nutrient
cycling, ground water recharge, air and water quality, recreation, wood
production, livestock grazing, aesthetic qualities, and wildlife habitat (Hagen,
1995).  Although oak woodlands cover millions of acres throughout California,
there is widespread concern about native oaks.  An estimated 14,000 acres are lost
each year (Hagen, 1995).  Threats to oaks include urbanization, conversion of oak
woodlands to agriculture, and fragmentation of natural habitats in rural areas.

  Riparian Habitat

Riparian habitats are very important for the survival of wildlife providing food,
shelter, and serving as migration and dispersal corridors (Sands, 1980; Warner and
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Hendrix, 1984).  California has rich mammal, reptile, and amphibian faunas; many
species of which are dependent upon riparian habitats.  One quarter of California�s
mammals are limited to or are closely dependent upon riparian habitats.  Half of
the reptiles and three-fourths of the amphibians in California are closely associated
with riparian systems.  Through its influence on water quality, temperature, and
nutrients, riparian vegetation determines the structure and functioning of stream
ecosystems and fish communities.  Most of California�s original riparian vegetation
has been lost.  Only 15% of the riparian habitat in the Central Valley remains, and
three-fourths of what remains has been degraded (Warner and Hendrix, 1984).

  Wetland Habitat

Wetlands are protected under Section 404 of the Clean Water Act.  Wetlands
perform many important functions such as improving water quality, recharging
ground water, providing natural flood control, and providing habitat for numerous
species of wildlife, plants, and fish.  Wetland habitats of concern along proposed
pipeline routes include brackish marsh and vernal pools.

  Protected Tree Resources

Sonoma County Tree Ordinance (No. 4014, 13 June 1989) lists 11 protected tree species.
Trees with a dbh of nine inches or greater of the following species are protected: big-leaf
maple, black oak, blue oak, California bay, coast live oak, interior live oak, Pacific
madrone, oracle oak, Oregon oak, coast redwood, and valley oak.  The ordinance also
protects hybrids of these species.

  SIGNIFICANCE CRITERIA

The following significance criteria were used to evaluate impacts on botanical resources:

• Any loss of the habitat , individuals , or populations of federally listed
endangered, threatened, or proposed plant species, or plant species that are
federal candidates for listing.

• Any loss of the habitat , individuals , or populations of state listed
endangered, threatened, rare, or proposed plant species.

• Any loss of the habitat, individuals, or populations of species occurring on
List 1B of the California Native Plant Society Inventory (Skinner and
Pavlik, 1995).

• Loss of greater than 15% of the known  and historic  populations in Sonoma
and Marin counties of species occurring on List 2, 3, or 4 of the California
Native Plant Society Inventory (Skinner and Pavlik, 1995).
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• Any loss of sensitive plant communities, as defined by CDFG, or other
communities of recognized regional importance.

• Any loss of riparian habitats.

  IMPACTS OF THE PROPOSED PROJECT ALTERNATIVES

Short-term vegetation impacts result from construction activities that involve creation of
dust, habitat alteration, temporary vegetation removal, etc.  Long-term impacts result
when vegetation is permanently removed or destroyed, when land is cleared for
construction, when special-status plant species are threatened, or when the integrity of a
sensitive natural community is destroyed.  Construction of temporary or permanent roads,
dumping of trash or construction materials, dumping or removal of soil, and flooding or
dewatering are examples of actions that can destroy the integrity of a sensitive natural
community.

Short-term vegetation impacts associated with the proposed project would result from the
construction of wastewater transmission lines to deliver reclaimed water to the agricultural
irrigation components.  Long-term impacts could result if vegetation were removed during
construction and not replaced, due to the need to keep an area free of vegetation.
However, most of the pipeline corridors are situated within the existing disturbed right-of
way of roads and highways, and therefore long-term vegetation impacts are expected to be
minimal.

  Plant Communities

The acreage of plant communities potentially affected by construction and maintenance of
the proposed wastewater transmission pipelines is presented in Table 4-7 (Section 4).

  Special-Status Plant Species

Selection of subalternatives 2A-2D (see EIR/EIS for description) and 5A (direct discharge
pipeline) would not affect special-status plant species.  Selection of subalternative 4 (Pine
Flat Road) could affect two shrubs (or populations) of Rincon manzanita.  Two
populations represent 11% (2/18) of all historic and current populations in Marin and
Sonoma counties.  In accordance with the significance criteria, a significant impact would
occur if three populations (15% of 18 historic and current records) were affected.

Selection of subalternative 4 (Pine Flat Road) could affect one population of Mt. St.
Helena morning glory.  One population represents 17% (1/6) of all historic and current
populations in Marin and Sonoma counties.  In accordance with the significance criteria, a
significant impact would occur if one population (15% of 6 historic and current records)
was affected.
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Selection of subalternative 4 (Pine Flat Road) could affect one population of serpentine
bird�s beak.  One population represents 17% (1/6) of all historic and current populations
in Sonoma and Marin counties.  In accordance with the significance criteria, a significant
impact would occur if one population (15% of 6 historic and current records) was
affected.

Selection of subalternatives 3A-3E (Seavey Road) could affect one population of hayfield
tarplant.  One population represents 3% (1/37) of all historic and current populations in
Sonoma and Marin counties.  In accordance with the significance criteria, a significant
impact would occur if six populations (15% of 37 historic and current records) of hayfield
tarplant were affected.

The total loss of all populations from all project components will need to be considered in
order to compare impacts among various project alternatives.

  Protected Tree Resources

Table 4-8 in this document presents a list of protected tree species that occur on each
irrigation study site.  Protected tree species occur in every pipeline alternative.  The
surveys conducted for this project determined the presence or absence of protected tree
resources, but did not quantify the numbers of such trees present along proposed pipeline
corridors.  The number of trees subject to the Sonoma County Tree Ordinance will be
determined during site-specific, pre-construction surveys.

  Sensitive Natural Communities

Table 4-7 in this document presents acreages of sensitive natural communities potentially
affected by implementation of the wastewater transmission pipeline component.  In
accordance with the significance criteria, any loss of sensitive communities is considered
significant.

The total impact on sensitive natural communities from the proposed project will depend
on which parcels are brought on-line to receive reclaimed water.  Thus, the actual project
impact cannot be determined at the present time.

  Mitigation Measures Incorporated into Project Design

Mitigation measures are incorporated in project design that will avoid impacts to sensitive
botanical resources (species and communities; HBA, 1996c).  These mitigation measures
include the provision that sensitive biological resources along pipelines, pump stations,
and equipment staging areas will be avoided.

If sensitive botanical resources cannot be avoided through project design or during
construction, specific measures will be implemented (HBA, 1996c): all mitigation
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measures of the Sonoma and Marin County Tree ordinances will be met; if avoidance of a
sensitive plant species is not feasible, a qualified botanist will salvage individual specimens
or seeds and revegetate following construction; where avoidance of other sensitive
resources, excluding species protected under FESA or CESA, is not feasible, the affected
habitat will be replaced at a minimum 3:1 ratio.
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 6.   6.   REPORT PREPARERS REPORT PREPARERS

R. John Little , Ph.D., Botany, Claremont Graduate School, Claremont, CA.  Over 20
years experience managing and conducting environmental projects involving impact
assessment and preparation of numerous NEPA/CEQA compliance documents,
Biological Assessments, and Caltrans Natural Environmental Assessments.  Experience
includes conducting special-status plant species surveys, jurisdictional wetland
delineations, general biological surveys, 404 and 1601/1603 permitting, and Section 7
consultation.
Responsibilities: Project Manager for Botanical Resources, senior technical lead, and
report preparation.

Theresa Fortner Ward, B.S., Biological Sciences, California State University
Sacramento, Sacramento, CA.  Experience includes conducting special-status plant
species surveys, vegetation mapping, general biological surveys, and assisting with
jurisdictional wetland delineations.
Responsibilities: Botanical surveys, vegetation mapping, database management,
document preparation, and editing.

Jeff Little , A.A., Sacramento City College, Sacramento, CA.  Experience includes
preparation of AutoCAD graphics, GIS analysis, GPS mapping, database design,
computer hardware and software technical service and support.
Responsibilities: CAD/GIS digitizing and analysis; database design; and assisted with
document preparation and editing.

Cynthia Little,  Principal, Sycamore Environmental.  Experience includes 15 years of
office administration, editing, and quality control.
Responsibilities: Served as Senior Editor.
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1.  1.   INTRODUCTION INTRODUCTION

The purpose of this technical memorandum is to provide information on existing botanical
resources, special-status plant species, sensitive natural communities, and protected tree
resources that occur or may occur within the Geysers geothermal steamfield recharge
component (Geysers steamfield).  Existing botanical resources, populations of special-
status plant species, and sensitive natural communities were mapped within the Geysers
steamfield.  These data provide a basis for the assessment of impacts.  A complete project
description and project alternatives are presented in the Santa Rosa Subregional Long-
Term Wastewater EIR/EIS (HBA, 1996b).

The Geysers steamfield component consists of two water storage tanks, an access road,
and distribution pipelines within the existing Geysers Known Geothermal Resource Area
(Figure 4.1-2 in HBA, 1996a).  For the purpose of this technical memorandum, the
proposed water storage tank facilities, access road, and distribution pipeline corridors
within the Geysers steamfield constitute the �study area.�  The distribution pipeline
corridor study area was 60 feet wide.
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2.  2.  SETTING: PROJECT AREA DESCRIPTIONSSETTING: PROJECT AREA DESCRIPTIONS

The Santa Rosa Subregional Long-Term Wastewater EIR/EIS project study area,
components of which are located in Sonoma and Marin counties, is divided into five
relatively distinct geographic areas.  These are the Geysers, Santa Rosa Plain/ Russian
River, Sebastopol, South County, and West County geographic areas (Figure 4.1-1a-1c in
HBA, 1996a).  The Geysers steamfield is located in the Geysers geographical area.

The Geysers geographical area is located at about 1,600 feet elevation in the Mayacamas
Mountains of northern Sonoma County.  The Geysers study area includes the Geyser�s
Known Geothermal Resource area (KGRA), an area developed for geothermal energy
production.  Numerous roads and water pipelines have been built in the KGRA to support
the steamfields.  The Geysers steamfield includes the watersheds of Big Sulphur, Putah,
and Kelsey creeks.  The Geysers steamfield is vegetated with annual and native grasslands,
chaparral, oak woodlands, mixed evergreen forest, and riparian woodland communities.
Several special-status plant species occur on serpentine soils within the steamfield and
around the hot springs in the steamfield area.
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3.  3.  METHODSMETHODS

  LITERATURE REVIEW AND CONSULTATIONS

Information on the biology, distribution, taxonomy, legal status, and other aspects of the
special-status plant species was obtained from documents on file in the library of
Sycamore Environmental Consultants, Inc. (Sycamore Environmental).   Standard
references used for the taxonomy of plants and plant community descriptions included
Abrams (1923-1960); Barbour and Major (1977); Hickman, ed. (1993); Holland (1986),
Mason (1957); Munz (1959); and Skinner and Pavlik (1994).

A computerized search of the California Natural Diversity Data Base (CNDDB/RareFind,
1 September 1995) was conducted for Healdsburg, Jimtown, and The Geysers 7.5 minute
United States Geological Survey (USGS) topographic quadrangles to determine if there
were any known occurrences of state- or federal-listed species recorded from the Geysers
steamfield.  These reports are on file at the office of Harland Bartholomew & Associates,
Inc. (HBA).

In addition to the CNDDB/RareFind report, the following lists prepared by the California
Department of Fish and Game (CDFG), Natural Diversity Data Base were reviewed:

• Special Plants List (CDFG, January 1996); and
• Endangered, Threatened, and Rare Plants of California (CDFG, January

1996).

Two letters, one in 1994 and the other in 1995, were sent by HBA to the U.S. Fish and
Wildlife Service (USFWS), Ecological Services, Sacramento Field Office, requesting file
data on special-status plant species that could occur in the project study area.  The
response letters are on file at the office of HBA.

Reference materials provided by HBA and Parsons Engineering Science (PES) included:

• Blue line aerial photographs of the project study area (1� = 500  5%, June
1990);

• Blue line topographic maps with proposed project facilities prepared by PES
(1� = 200� and 1� = 6000�).

UNOCAL provided 1� = 200,� color topographic maps of the steamfield area.  They also
provided vegetation maps of the Big Sulphur Creek Leasehold area (no date).

Consultations were conducted on one or more occasions with Caitlin Bean, CDFG Region
3; Betty Guggolz, Milo-Baker Chapter of the California Native Plant Society (CNPS); and
Dr. Charles Quibell, Professor of Botany, Sonoma State University.
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Existing policies regarding natural resources were reviewed, including the Sonoma County
Tree Ordinance (No. 4014, 13 June 1989).

  SPECIAL-STATUS PLANT SPECIES AND SENSITIVE NATURAL COMMUNITIES
EVALUATED

  Special-Status Plant Species and Sensitive Natural Communities

A comprehensive list of special-status plants was compiled from the species listed in the
USFWS 1995 letter and from the species that appeared on the CNDDB/RareFind report.
A pre-project meeting on 24 January 1994 was attended by the City, USFWS, CDFG,
Sycamore Environmental, and HBA.  Caitlin Bean of CDFG recommended that all CNPS
List 4 species potentially occurring in the project study area be included in the species
evaluated for this project.  In addition, Ms. Bean requested that several other species of
concern to CDFG also be included for evaluation in the EIR/EIS that were not currently
recognized as a special-status plant species.

An initial list of special-status plant species was compiled in 1994 and was updated as new
and revised listings became available from CDFG and the USFWS.  From these data, a list
was compiled (Table 1, Special-Status Plant Species and Sensitive Natural Communities
Technical Memorandum) of 182 special-status plant species that needed to be surveyed
and evaluated in the EIR/EIS.  A brief discussion of each special-status plant species is
presented in the Special-Status Plant Species and Sensitive Natural Communities
Technical Memorandum (Sycamore Environmental, 1996d).

Sensitive natural communities include rare communities, communities that are adversely
affected by minimal disturbance, and communities that provide habitat for special-status
plant or wildlife species.  Descriptions of sensitive natural communities are presented in
the Special-Status Plant Species and Sensitive Natural Communities Technical
Memorandum (Sycamore Environmental, 1996d).  The list of sensitive natural
communities was derived from the CNDDB/RareFind report and from site visits.

  CNPS

Sycamore Environmental provided Betty Guggolz with Project Overview maps (1� =
6000�) that presented overviews of all the project alternatives.  Ms. Guggolz mapped
locations of Sonoma County sensitive plant records.  Her personal list of sensitive plant
records was compiled from plant lists prepared by historical and contemporary botanists
and included CNPS-listed plants, and state- and federal-listed endangered, threatened, and
rare species.  Sycamore Environmental reviewed the locations of sensitive plant records
mapped by Betty Guggolz.  Her location data were incorporated into the summaries of
known locations of special-status plant species to determine the total special-status plant
species populations within the project study area (Section 4).
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  Protected Tree Resources

The Sonoma County Tree Ordinance (No. 4014, 13 June 1989) lists 11 protected tree
species.  Trees with a dbh over nine inches (diameter breast height, defined as 4.5 feet
above ground level) of the following species are protected: big-leaf maple ( Acer
macrophyllum), blue oak (Q. douglasii), California black oak ( Quercus kelloggii), coast
live oak (Q. agrifolia), coast redwood ( Sequoia sempervirens), interior live oak ( Q.
wislizenii), Pacific madrone ( Arbutus menziesii), oracle oak ( Q. morehus), Oregon oak
(Q. garryana), valley oak ( Q. lobata), and California bay ( Umbellularia californica).  The
ordinance also protects hybrids of these species.

  FIELD SURVEYS

Botanists conducted field surveys to identify locations of special-status plant species and
sensitive natural communities, to map plant communities, and to assist in the collection of
data necessary for California Wildlife Habitat Relationships System (CWHR) analyses.
Surveys in the Geysers steamfield were conducted from 18 July to 21 July 1995 by R.
John Little, Ph.D., Theresa Fortner Ward, Susan Holve-Hensill, and Ellen Piazza.

Surveys consisted of walking 60-foot wide transects along each proposed distribution
pipeline corridor, and compiling a comprehensive plant species list.  Surveys were also
conducted in the area of the proposed water storage tanks.  Botanical surveys of the
Geysers steamfield area were facilitated through the kind assistance of UNOCAL staff.

  Botanical Surveys

Prior to conducting botanical surveys, botanists compiled a field notebook that included
key characteristics, descriptions, habitat notes, and illustrations for each of 182 special-
status species that potentially occur in the project study area.  CNDDB/RareFind overlays
were obtained from CDFG for the Camp Meeker, Cotati, Glen Ellen, Novato, Petaluma,
Petaluma River, Point Reyes NE, Sebastopol, Two Rock, Sears Point, and Valley Ford
USGS quadrangles.  These quadrangles cover the entire South County, West County, and
Sebastopol study areas.  All CNDDB/RareFind occurrences for each quad were displayed
on the overlays.  The overlays were used to identify known populations of special-status
plants occurring on or near the proposed Geysers steamfield.

Plants that could not be identified in the field were collected for later identification.
Voucher specimens were collected for most native species observed in the field, a process
recommended by the California Botanical Society (Ferren et al., 1995).  Voucher
specimens were also collected for many non-native species.  These voucher specimens
were processed in accordance with standard herbarium techniques (Lawrence, 1951;
Radford et al., 1974) and are maintained for reference in the Herbarium located at the
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office of Sycamore Environmental, Sacramento, CA.  Duplicate specimens will be donated
to Sonoma State University and the University of California, Berkeley.

During the pre-project meeting on 24 January 1994, Bill Cox of CDFG requested that
separate plant species lists be prepared for each project component, to which the City
agreed.  Therefore, a plant species list was compiled for all species identified within the
Geysers steamfield component (Appendix A).  Taxa noted in Appendix A as �sp.� had
insufficient material on collected specimens or available in the field to make a
determination to species.  Records of all species found in the project study area were
managed and analyzed with Microsoft Access®, a relational database.

  Plant Community Mapping

Plant communities were mapped in the office from vegetation maps provided by
UNOCAL (1� = 1,000�).  The vegetation maps provided were digitized by Sycamore
Environmental.  Plant community acreages were calculated by PES by overlaying the
proposed water storage tanks and distribution pipelines on the digitized basemaps.

Names of plant communities were based on community descriptions by Holland (1986)
and Shuford and Timossi (1989).  A comparison of the community descriptions used by
Sycamore Environmental for the Santa Rosa EIR/EIS (HBA, 1996b), and the descriptions
used by Holland (1986) and Shuford and Timossi (1989) are presented in the Special-
Status Plant Species and Sensitive Natural Communities Technical Memorandum
(Sycamore Environmental, 1996d).  Plant communities occurring in the Geysers steamfield
study area are described in detail in Section 4 of this document.

  FLORISTIC SUMMARY

Botanical surveys within the Geysers steamfield consisted of evaluating narrow, linear
corridors.  A floristic analysis, such as Sycamore Environmental performed for the
Agricultural Irrigation  and Reservoir technical memoranda (Sycamore Environmental,
1996a, c), was not conducted for the Geysers steamfield component.  This is due to the
fact that the Geysers component involved an evaluation of narrow linear features which do
not lend themselves to meaningful floristic comparisons.  A summary of the Geysers
steamfield flora is presented in Section 4, and a list of species collected is presented in
Appendix A.

  CALCULATION OF AREA OF IMPACT

Acreages of plant communities were calculated by HBA.
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4.  4.   RESULTS RESULTS

  VEGETATION

The plant communities identified and mapped within the Geysers steamfield component
include chaparral, canyon live oak series, foothill pine series, knobcone pine, McNab
cypress manzanita, mixed riparian, oak-bay-madrone woodland, and oak woodland.  Plant
species lists for the Geysers steamfield are presented in Appendix A.  Acreages of plant
communities are presented in Table 4-1.

Vegetation in the Geysers well-field area consists of a mosaic of plant communities.  Plant
communities vary with slope aspect, elevation, substrate, and moisture.

Many of the proposed pipelines within the Geysers steamfield are located within the right-
of-way of existing well-field pipelines and roads.  The dominant vegetation type along the
right-of-ways was annual grassland.  These areas have been hydroseeded with various
grass seed mixtures after the existing pipelines were constructed (Agricultural
Development & Control, 1972).  Dominant grasses in the right-of-ways included
broomsedge bluestem ( Andropogon virginicus var. virginicus), hedgehog dogtail
(Cynosurus echinatus), bromes (Bromus hordeaceus, B. diandrus, and B. rubens), and
orchard grass ( Dactylis glomerata).  Other herbaceous species common along the existing
pipelines included introduced species such as bur-chervil ( Anthriscus caucalis), Italian
thistle (Carduus pycnocephalus), rose clover ( Trifolium hirtum), and yellow star thistle
(Centaurea solstitalis); and native species such as Monterey centaury ( Centaurium
muehlenbergii) and lupines (Lupinus albifrons var. albifrons and L. nanus).

Four types of chaparral occur in the Geysers well-field area: chamise chaparral, manzanita
chaparral, mixed chaparral, and serpentine chaparral.  These chaparral communities
intergrade within the study area and are dominated by a mixture of chamise ( Adenostoma
fasciculatum), manzanita ( Arctostaphylos stanfordiana ssp. stanfordiana) toyon
(Heteromeles arbutifolia), and leather oak shrubs.  Associated shrub species that occur in
these chaparral communities include various species of ceanothus ( Ceanothus cuneatus
var. cuneatus and C. integerrimus), California coffeeberry ( Rhamnus californica ssp.
californica), coyote brush ( Baccharis pilularis), pickeringia ( Pickeringia montana var.
montana), and western poison-oak ( Toxicodendron diversilobum).  Herbaceous species
occurring in the chaparral communities included goldwire ( Hypericum concinnum),
lomatium (Lomatium dasycarpum and L. californicus), and annual grasses.
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  Table 4-1.

  Acres of plant communities and other mapped
features in the Geysers steamfield.

Plant community Geysers steamfield

(acres)

Oak-Bay-Madrone woodland 29.77
Oak woodland 15.32

Chaparral 13.8
Knobcone pine 3.82

Foothill pine series 3.23
Canyon live oak series 2.25
McNab cypress series 0.72

Mixed riparian 0.34

Total 69.25

Chamise chaparral, which is dominated by chamise shrubs, was the dominant type of
chaparral throughout the study area.  This community type is dominated by chamise but
Stanford manzanita and buck brush ( Ceanothus cuneatus var. cuneatus) are occasionally
intermixed within the otherwise monotypic stands of chamise.

Manzanita chaparral, which is dominated by one or more species of manzanita shrubs, is
found on deeper soils and at higher elevations than chamise chaparral (Hanes, 1977).
Manzanita chaparral was common within the study area.

Mixed chaparral occurs on mesic sites and usually intergrades into mixed evergreen forest
on moist, shady slopes or in draws (Shuford and Timossi, 1989).  Mixed chaparral
consists of an almost even mix of interior live oak, manzanita, chamise, and buck brush.

Serpentine chaparral is an open, low type of chaparral associated with serpentine soils
(Hanes, 1977).  The dominant shrubs in this community included chamise, toyon, and
leather oak.  Tree species associated with this community include scrub oak and gray pine.
Serpentine soils have very low levels of important nutrients such as calcium, phosphorous,
and nitrogen and high levels of magnesium, chromium, and nickel (Shuford and Timossi,
1989; Kozloff and Beidleman, 1994).  Plant species occurring on these soils exhibit a
number of growth responses to the combination of these stressful edaphic factors
including xeromorphic foliage, dwarfing, and an increase in the size of the root system
(Kruckeberg, 1984).
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The Geysers steamfield is located in the watersheds of Big Sulphur, Putah, and Kelsey
creeks.  Proposed distribution pipelines cross creeks and drainages in several places.
Vegetation along the creeks and drainages was mapped as riparian vegetation.  The
dominant tree species in these riparian communities were arroyo and red willows ( Salix
lasiolepis and S. laevigata), big-leaf maple, California bay, California buckeye ( Aesculus
californica), and white alder ( Alnus rhombifolia).  Understory shrub species included blue
elderberry (Sambucus mexicana), California and Himalayan blackberry ( Rubus discolor
and R. ursinus), and spice bush ( Calycanthus occidentalis).  Herbaceous species
associated with these riparian communities included common monkey flower ( Mimulus
guttatus), nutsedge ( Cyperus eragrostis and C. esculentus), rushes such as spreading rush
(Juncus patens) and Bolander�s rush ( Juncus bolanderi); ferns such as California
maidenhair fern ( Adiantum jordanii) and California polypody ( Polypodium californicum);
and grasses such as annual beard grass (Polypogon monspeliensis).

Oak-bay-madrone woodlands occur on many of the north facing slopes in the Geysers
Well-field area.  Dominant tree species were California bay; Pacific madrone; and
California black, canyon live, interior live, and Oregon oaks.  Other tree species are also
interspersed within this community such as California buckeye, California nutmeg
(Torreya californica), and gray pine ( Pinus sabiniana).  The understory of the Oak-bay-
madrone woodlands were dominated by shrub species such as California wild rose ( Rosa
californica), California coffeeberry, manzanita, and western poison oak.

Four plant communities occur at the Geysers steamfield that do not occur in any other
component.  These include the Canyon live oak series, Foothill pine series, Knobcone
pine, and McNab cypress manzanita.  In the Canyon live oak series (Sawyer and Keeler-
Wolf, 1995), Canyon live oak ( Quercus chrysolepis) is the sole or dominant species in the
tree canopy.  Associated species can include big-leaf maple, black oak, California bay,
Douglas-fir ( Pseudotsuga menziesii), incense-cedar ( Calocedrus decurrens), Pacific
madrone, ponderosa pine ( Pinus ponderosa), tan oak (Lithocarpus densiflora), and/or
white fir (Abies concolor).  The trees are usually less than 90 feet tall with a continuous
canopy.  Shrubs are infrequent and the ground layer sparse or absent.

In the Foothill pine series (Sawyer and Keeler-Wolf, 1995), gray (foothill) pine is the sole
or dominant species in the tree canopy.  Gray pine may also occur as an emergent tree
over a shrub canopy.  Associated species can include birch-leaf mountain-mahogany
(Cercocarpus betuloides), coffeeberries ( Rhamnus spp.), chamise, leather oak, manzanitas
(Arctostaphylos spp.), scrub oak ( Quercus berberidifolia), and/or buck brush.  The trees
are usually less than 60 feet tall in an open canopy.  Shrubs are common or frequent and
the ground layer sparse or grassy.

In the Knobcone pine series (Sawyer and Keeler-Wolf, 1995), Knobcone ( Pinus
attenuata) is the sole or dominant species in the tree canopy.  Associated species can
include Canyon live oak, Coulter pine ( Pinus coulteri), gray pine, interior live oak,
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lodgepole pine ( Pinus contorta), and/or western white pine ( Pinus monticola).  The trees
are usually less than 75 feet tall in a continuous, intermittent, or open canopy.  Shrubs are
infrequent or continuous and the ground layer sparse.

In the McNab cypress series (Sawyer and Keeler-Wolf, 1995), McNab cypress is the sole
or dominant species in the tree or shrub canopy.  Blue oak, foothill pine, interior live oak,
knobcone pine, and/or Sargent cypress ( Cupressus sargentii) may be present.  The trees
are usually less than 30 feet tall in a continuous, intermittent, or open canopy.  Shrubs are
infrequent or common and the ground layer sparse.

  SPECIAL-STATUS PLANT SPECIES AND SENSITIVE NATURAL COMMUNITIES

  Historic Records

Historical information on the potential presence of special-status plant species in the
pipeline study area was derived from CNDDB/RareFind records (1 September 1995), and
through consultations with the USFWS and Betty Guggolz.  Historic records for the
Geysers steamfield area are discussed below.

The Geysers steamfield is located on The Geysers 7.5 minute USGS quadrangle.  There
were 16 records for 6 plant species on the CNDDB/RareFind report for the Geysers
steamfield.  There were no sensitive communities records on the CNDDB/RareFind report
on the Geysers steamfield quadrangles.  Records for the following six special-status
species occur along proposed pipeline corridors within the Geysers steamfield area.

• Brandegee�s eriastrum (Eriastrum brandegeae), one record
• Colusa layia (Layia septentrionalis) one record
• Geysers dichanthelium (Dichanthelium lanuginosum var. thermale), six

records
• Glandular western flax (Hesperolinon adenophyllum), one record
• Snow Mountain buckwheat (Eriogonum nervulosum), one record
• Socrates� mine jewel flower (Streptanthus brachiatus ssp. brachiatus), six

records.

Betty Guggolz (Personal communication, 1995) mapped locations of nine special-status
plant species in the Geysers steamfield, as follows:

• Cobb Mountain lupine (Lupinus sericatus)
• Four-petaled pussypaws (Calyptridium quadripetalum)
• Freed�s jewel-flower (Streptanthus brachiatus ssp. hoffmanii)
• Geyser�s Dichanthelium (Dichanthelium lanuginosum var. thermale)
• Mt. St. Helena morning-glory (Calystegia collina ssp. oxyphylla)
• Serpentine milkweed (Asclepias solanoana)
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• Snow Mountain buckwheat (Eriogonum nervulosum)
• Socrates Mine jewel-flower (Streptanthus brachiatus ssp. brachiatus)
• St. Helena fawn lily (Erythronium helenae).

  Field Records

  Special-Status Plant Species

Two special-status plant species were observed in the Geysers steamfield during
field surveys (Table 4-2).  Each of these species was identified to species of
subspecies after they were collected in the field.  These consisted of the following:

• Two populations of green monardella (Monardella viridis ssp. viridis, CNPS
List 4);

• Two Rincon Ridge ceanothus shrubs (Ceanothus confusus, CNPS List 1B);
and

• One population of serpentine bird's beak (Cordylanthus tenuis ssp. brunneus,
CNPS List 4).

The populations of green monardella were observed along pipeline corridors
within the steamfield area.  Each population consisted of 2-3 plants in an area less
than 2 ft x 2 ft.  The two Rincon Ridge ceanothus were observed along pipeline
corridors within the steamfield area in chaparral.  The population of serpentine
bird's beak was observed along a pipeline corridor within the steamfield area.  The
population consisted of less than five plants in an area approximately 2 ft x 2 ft.

In addition to the populations observed in the Geysers steamfield, Sycamore
Environmental botanists observed one previously unreported population of
serpentine bird's beak along Pine Flat Road.  This population was discussed in
Appendix C Wastewater Transmission Pipeline Botanical Resources (Sycamore
Environmental, 1996c).

  Sensitive Natural Communities

Three sensitive natural communities that were identified in the Geysers steamfield
component include CLO/ILO woodland and riparian habitat (Table 4-3).  Acreages
of plant communities located in the Geysers steamfield are presented in Table 4-1.
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  Table 4-2.

  Records of special-status species in the Geysers steamfield component.

COUNTIES UC a ROPA b CNDDB
c

CNPS d EIR/EIS e

Total historic
and current
populations f

% Increase over
previous records

g

Rincon Ridge ceanothus (CNPS List
1B)

MARIN * * 0 0 0 0

Ceanothus confusus SONOMA * * 8 0 2 10

Totals * * 8 0 2 10 25% (2/8)

Serpentine bird’s beak (CNPS List 4) MARIN 0 * 0 0 0 0

Cordylanthus tenuis ssp. brunneus SONOMA 4 * 0 0 2 6

Totals 4 * 0 0 2 6 50% (2/4)

Green monardella (CNPS List 4) MARIN 0 * 0 0 0 0

Monardella viridis ssp. viridis SONOMA 3 * 0 0 2 5

Totals 3 * 0 0 2 5 66% (2/3)

a  Herbarium at University of California, Berkeley.  * Information unavailable for DEIR.
b  Herbarium at Sonoma State University, Rohnert Park.  * Information unavailable for DEIR.
c  CNDDB/RareFind records.
d  Represents known records from the project study area (Betty Guggolz, Personal communication 1995).
e  Populations observed in the Santa Rosa Subregional Long-Term Wastewater EIR/EIS project study area.
f  Based on total known populations.
g  New records found during 1994-1995 surveys by Sycamore Environmental compared to historic records in

Sonoma and Marin counties.  Locations of historic records may or may not be extant.
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  Table 4-3.

  Acreages of sensitive natural communities.

Sensitive Community Geysers steamfield

Mixed riparian 0.34

Total riparian habitat 0.34

Oak woodland 15.32

Canyon live oak 2.25

Total woodland habitat 17.57

Total acres of sensitive natural
communities

17.91

  Protected Tree Resources

Ten of the eleven protected tree species were observed in the Geysers steamfield.
These tree species are protected under Sonoma County Tree Ordinance.  The
following protected tree species were observed in the Geysers steamfield:

• Big-leaf maple
• Blue oak
• California bay
• California black oak
• Coast live oak
• Coast redwood
• Interior live oak
• Oregon oak
• Pacific madrone
• Valley oak
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  FLORISTIC SUMMARY

Floristic data of vascular plants from the Geysers steamfield were combined to determine
the total number of species in each category.  A total of 55 families, 123 genera, and 169
species comprise the Geysers steamfield flora (Table 4-4).  California native species
account for 77.5% (131/169) and introduced species account for 20.7% (35/169) of
species identified in the Geysers steamfield.  Green monardella and serpentine bird�s beak
were the two special-status plant species found in the Geysers steamfield.

  Table 4-4.

  Summary of the Geysers steamfield flora.

Category Geysers Steamfield Flora

Families 55
Genera 123
Species a 169

Native Species a

% b

131
77.5%

Introduced Species a

% b

35
20.7%

Special-Status Plant Species c 3

a  Includes subspecies and varieties.  The numbers of native and introduced species
do not include collections that were identifiable only to genus.  Thus, the number
shown for native and introduced species is a few less than the total species.

b  Since a few collections were identifiable only to genus, the percent native and
introduced calculations are based on the ratio of total native and introduced to
total species.

c  See Table 4-2.
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5.  5.   IMPACT ANALYSIS IMPACT ANALYSIS

  INTRODUCTION

This section discusses the methods and the significance criteria used to evaluate impacts
and describes botanical resource impacts expected to result from implementation of the
proposed project.

  METHODS: DETERMINATION OF SIGNIFICANCE OF IMPACTS

Impacts to biological resources were evaluated for significance based on legal protection;
local, state, and federal agency policies; and documented resource scarcity and sensitivity.

  State and Federal Statutes

State and Federal statutes pertinent to botanical resources that need to be evaluated in an
EIR/ EIS include:

• Federal Endangered Species Act (16 U.S.C. 1531-1543).
• California Environmental Quality Act (P.R.C. 21000 et seq.).
• California Endangered Species Act (California Fish and Game Code 2050 et

seq.)
• Native Plant Protection Act (California Fish and Game Code 1900-1913).

 
  Federal Endangered Species Act

The Federal Endangered Species Act defines �take� (Section 9) and prohibits �taking� of a
listed endangered or threatened species (16 USC 1532, 50 CFR 17.3).  If a federally listed
species could be harmed by a project, a Section 7 or 10 consultation must be initiated, and
an Incidental Take Permit must be obtained (16 USC 1539, 50 CFR 13).

  California Fish and Game Code

The California Fish and Game Code defines �take� (Section 86) and prohibits �taking� of
a species listed as threatened or endangered under the California Endangered Species Act
(California Fish and Game Code Section 2080) or otherwise fully protected (as defined in
California Fish and Game Code Sections 3511, 4700, and 5050).

The CDFG also regulates activities that may impact streambeds or other wetland areas.
Division 2, Chapter 6, Section 1601 of the Fish and Game Code states that
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�...general plans sufficient to indicate the nature of a project for construction by, or
on the behalf of, any governmental agency, state or local, and any public utility, of
any project which will divert, obstruct or change the natural flow or bed, channel
or bank of any river, stream, or lake designated by the department in which there is
at any time an existing fish or wildlife resource or from which these resources
derive benefit, or will use material from the streambeds designated by the
department, shall be submitted to the department.�

The CDFG has stated that their jurisdiction is any wetland area that is within the 100-year
floodplain.  Completion of a Section 1601-03 Streambed Alteration Agreement with the
CDFG is required before any work begins that will affect wetland areas within a 100-year
floodplain.

  Other Special-Status Plant Species Classifications

California species of special concern and species listed on California Native Plant Society
(CNPS) lists 1B and 2, 3, and 4 were considered for this document.

  Sensitive Natural Communities

Sensitive natural communities include rare communities, communities that are adversely
affected by minimal disturbance, and communities that provide habitat for special-status
plant or wildlife species.  Sensitive natural communities occurring in the Geysers
steamfield include plant communities associated with native grassland, oak woodland, and
riparian habitat.

  Oak Woodland

Oak woodlands provide habitat for a wide diversity of wildlife.  Thirty-five percent
of California�s mammal species use oak woodlands for food and shelter (Pavlik et
al., 1991).  Oaks have figured prominently in the history of California, providing
food, fuel, and tools to both native Americans and pioneers.  Oak woodlands area
a significant natural resource providing erosion and landslide control, nutrient
cycling, ground water recharge, air and water quality, recreation, wood
production, livestock grazing, aesthetic qualities, and wildlife habitat (Hagen,
1995).  Although oak woodlands cover millions of acres throughout California,
there is widespread concern about native oaks.  An estimated 14,000 acres are lost
each year (Hagen, 1995).  Threats to oaks include urbanization, conversion of oak
woodlands to agriculture, and fragmentation of natural habitats in rural areas.

  Riparian Habitat

Riparian habitats are very important for the survival of wildlife providing food,
shelter, and serving as migration and dispersal corridors (Sands, 1980; Warner and
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Hendrix, 1984).  California has rich mammal, reptile, and amphibian faunas; many
species of which are dependent upon riparian habitats.  One quarter of California�s
mammals are limited to or are closely dependent upon riparian habitats.  Half of
the reptiles and 75% of the amphibians in California are closely associated with
riparian systems.  Through its influence on water quality, temperature, and
nutrients; riparian vegetation determines the structure and functioning of stream
ecosystems and fish communities.  Most of California�s original riparian vegetation
has been lost.  Only 15% of the riparian habitat in the Central Valley remains, and
75% of what remains has been degraded (Warner and Hendrix, 1984).

  Protected Tree Resources

Sonoma County Tree Ordinance (No. 4014, 13 June 1989) lists 11 protected tree species.
Trees with a dbh of nine inches or greater of the following species are protected: big-leaf
maple, black oak, blue oak, California bay, coast live oak, interior live oak, Pacific
madrone, oracle oak, Oregon oak, coast redwood, and valley oak.  The ordinance also
protects hybrids of these species.

  SIGNIFICANCE CRITERIA

The following significance criteria were used to evaluate impacts on botanical resources:

• Any loss of the habitat, individuals, or populations of federally listed
endangered, threatened, or proposed plant species, or plant species that are
federal candidates for listing.

• Any loss of the habitat, individuals, or populations of state listed
endangered, threatened, rare, or proposed plant species.

• Any loss of the habitat, individuals, or populations of species occurring on
List 1B of the California Native Plant Society Inventory (Skinner and
Pavlik, 1995).

• Loss of more than 15% of the known and historic populations in Sonoma
and Marin counties of species occurring on List 2, 3, or 4 of the California
Native Plant Society Inventory (Skinner and Pavlik, 1995).

• Any loss of sensitive plant communities, as defined by CDFG, or other
communities of recognized regional importance.

• Any loss of riparian habitats.

  IMPACTS OF THE PROPOSED PROJECT ALTERNATIVES

Short-term vegetation impacts result from construction activities that involve creation of
dust, habitat alteration, temporary vegetation removal, etc.  Long-term impacts result
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when vegetation is permanently removed or destroyed, when land is cleared for
construction, when special-status plant species are threatened, or when the integrity of a
sensitive natural community is destroyed.  Construction of temporary or permanent roads,
dumping of trash or construction materials, dumping or removal of soil, and flooding or
dewatering are examples of actions that can destroy the integrity of a sensitive natural
community.

Short-term vegetation impacts associated with the proposed project would result from the
construction of wastewater transmission lines to deliver reclaimed water to the Geysers
steamfield recharge area.  Although long-term impacts could result if vegetation were
removed during construction and not replaced due to the need to keep an area free of
vegetation, most of the pipeline corridors are situated in the right-of way of existing
access roads and the long-term impacts are expected to be minimal.

  Plant Communities

Acres of plant communities potentially affected by construction and maintenance of the
proposed Geysers steamfield component are presented in Table 4-1.

  Special-Status Plant Species

Selection of the Geysers steamfield component could affect two populations of Rincon
Ridge ceanothus.  Two populations represent 20% (2/10) of all historic and current
populations in Sonoma and Marin counties.  In accordance with the significance criteria, a
significant impact would occur if two populations (15% of 10 historic and current records)
were affected.

Selection of the Geysers steamfield component could affect two populations of serpentine
bird�s beak.  Two populations represent 33% (2/6) of all historic and current populations
in Sonoma and Marin counties.  In accordance with the significance criteria, a significant
impact would occur if one population (15% of 6 historic and current records) were
affected.

Selection of the Geysers steamfield component could affect two populations of green
monardella.  Two populations represent 40% (2/5) of all historic and current populations
in Sonoma and Marin counties.  In accordance with the significance criteria, a significant
impact would occur if one population (15% of 5 historic and current records) were
affected.

The total loss of all populations from all project components will need to be considered in
order to compare impacts among various project alternatives.
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  Protected Tree Resources

Section 4 of this document presents a list of the protected tree species that occur in the
Geysers steamfield study area.  The surveys conducted for this project determined the
presence or absence of protected tree resources, but did not attempt to quantify the
numbers of such trees present.  The number of trees subject to the Sonoma County Tree
Ordinance will be determined during site-specific, pre-construction surveys.

  Sensitive Natural Communities

Table 4-3 presents acreages of sensitive natural communities potentially affected by
implementation of the Geysers steamfield component.  In accordance with the significance
criteria, any loss of sensitive communities is considered significant.

  Mitigation Measures Incorporated into Project Design

Mitigation measures are incorporated in project design that will avoid impacts to sensitive
botanical resources including species and communities (HBA, 1996c).  These mitigation
measures include the provision that sensitive biological resources along pipelines, pump
stations, and equipment staging areas will be avoided.

If sensitive botanical resources cannot be avoided through project design or during
construction, specific measures will be implemented (HBA, 1996c): all mitigation
measures of the Sonoma and Marin County Tree ordinances will be met; if avoidance of a
sensitive plant species is not feasible, a qualified botanist will salvage individual specimens
or seeds and revegetate following construction; where avoidance of other sensitive
resources, excluding species protected under FESA or CESA, is not feasible, the affected
habitat will be replaced at a minimum 3:1 ratio.
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6.  6.   REPORT PREPARERS REPORT PREPARERS

R. John Little , Ph.D., Botany, Claremont Graduate School, Claremont, CA.  Over 20
years experience managing and conducting environmental projects involving impact
assessment and preparation of numerous NEPA/CEQA compliance documents,
Biological Assessments, and Caltrans Natural Environmental Assessments.  Experience
includes conducting special-status plant species surveys, jurisdictional wetland
delineations, general biological surveys, 404 and 1601/1603 permitting, and Section 7
consultation.
Responsibilities: Project Manager for Botanical Resources, senior technical lead,
botanical surveys, and report preparation.

Theresa Fortner Ward, B.S., Biological Sciences, California State University
Sacramento, Sacramento, CA.  Experience includes conducting special-status plant
species surveys, vegetation mapping, general biological surveys, and assisting with
jurisdictional wetland delineations.
Responsibilities: Botanical surveys, vegetation mapping, database management,
document preparation, and editing.

Jeff Little , A.A., Sacramento City College, Sacramento, CA.  Experience includes
preparation of AutoCAD graphics, GIS analysis, GPS mapping, database design,
computer hardware and software technical service and support.
Responsibilities: CAD/GIS digitizing and analysis; database design; and assisted with
document preparation and editing.

Cynthia Little,  Principal, Sycamore Environmental.  Experience includes 15 years of
office administration, editing, and quality control.
Responsibilities: Served as Senior Editor.
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APPENDIX A.

Plant Species List for Geysers Steamfield Component.


































































































































