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Chapter 1: Introduction

Chicken Ranch Beach and Third Valley Creek on Tomales Bay.

Kamman Hydrology & Engineering, Inc.
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Chicken Ranch Beach and lower Third Valley Creek are located along the west shore of Tomales
Bay near the town of Inverness in Marin Country, California (Fig. 1-1). The beach, located at the
east end of the project area, is a three acre county-owned park and a popular destination for
locals and visitors. It is used for swimming, nature observation, and as a kayaking access site.
Third Valley Creek flows into Tomales Bay at the beach. Upstream of the County-owned beach,
the project area consists of a State Lands Commission parcel and additional privately owned
lands.

The proposed restoration project area includes Chicken Ranch Beach and the lower reach of
Third Valley Creek extending approximately 1,500 feet upstream from the beach. For purposes
of this investigation and report, the proposed project area is depicted by the shaded parcels on
Figure 1-2, including: County of Marin parcels (shaded green); parcels owned by the state of
California and managed by the State Land Commission (shaded orange); and privately owned
parcels (shaded purple). Table 1-1 tabulates the proposed project area parcels by parcel number,
general location and owner.

Parcel Number
112-042-02
112-042-04
112-091-01
112-091-02
112-091-04
112-091-06
112-091-08
112-091-09
112-042-05
112-042-06
112-032-19
112-032-11
112-042-07
112-340-18

Owner
County of Marin
County of Marin
County of Marin
County of Marin
County of Marin
County of Marin
County of Marin
County of Marin
State of California
State of California
Whitney
Williams
Keller
Adkins (Inverness V. Inn)

General Location
Beach
Beach
Beach
Beach
Back Beach
Beach
Beach
Beach
Back Beach
Creek Side
Back Beach – N. Valley
N. Valley Slope
Central Valley Bottom
Upper Valley Bottom

Table 1-1. Parcels that constitute the proposed project area.

Kamman Hydrology & Engineering, Inc.
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The County owns and maintains a three acre community park including approximately 1,200 feet
of the shore from the north end of Chicken Ranch Beach to a small marina south of the project
area. The SLC covers an area of about 0.7 acres to the west of the beach and is bounded to the
south by Sir Francis Drake Boulevard and to the north and west by privately owned lands (the
Whitney parcel and Keller parcel, respectively). The Keller parcel encompasses approximately
3.13 acres of the valley bottom and is bounded by Sir Francis Drake Boulevard to the south and
Camino Del Mar to the north. The property across Sir Francis Drake Boulevard and immediately
west of the Keller Parcel is owned by the Inverness Valley Inn. The County maintains a
drainage easement along Third Valley Creek at the south end of the Keller parcel and an access
easement through the SLC parcel.

Historical disturbances and environmental impacts, primarily caused by human activities, have
altered the natural characteristics of the site. The Tomales Bay Watershed Council (TBWC) is
leading an effort to restore a self-sustaining riparian and wetland system in the lower reaches of
Third Valley Creek and adjacent areas. Objectives of the proposed project include improving
water quality conditions and enhancing wetland, riparian and aquatic habitats. More specifically,
project objectives include:
•

Reduce sedimentation and bacteria to Tomales Bay;

•

Improve wetland habitats in the project area, expanding the patchwork of wetlands along
the Tomales Bay shoreline;

•

Restore a functional floodplain along the bottom reaches of Third Valley Creek with no
increase in flooding potential on adjacent lands; and

•

Improve aquatic and riparian habitat in the system.

The restoration planning effort is being managed by the Chicken Ranch beach Committee of the
TBWC, with participation from the Coastal Conservancy, the County of Marin, private
landowners and pubic stakeholders. The TBWC retained Kamman Hydrology & Engineering,
Inc. (KHE) to develop a restoration plan for the Third Valley Creek and Chicken Ranch Beach
project area with assistance from May & Associates, Inc. (wetland ecology) and Avocet
Research Associates (wildlife and sensitive species assessments). The KHE team assessed the
Kamman Hydrology & Engineering, Inc.
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existing and historical conditions of the project site, evaluated restoration opportunities and
constraints, and developed a suite of conceptual restoration design alternatives.

This report documents the approach and findings from the KHE team’s assessments and
describes the proposed restoration alternatives. The report consists of six chapters. Chapter 1Introduction, summarizes the background, purpose and need for this study and report. Chapter 2
(Existing Physical and Water Quality Conditions) presents the results of hydrologic and
geomorphic analyses completed by Kamman Hydrology and Engineering, Inc. and also
addresses creek diversions, groundwater hydrology, flood hydrology and coastal landforms and
processes. A characterization of site vegetation and wetland conditions is presented in Chapter 3
(Existing Vegetation and Wetland Conditions) as prepared by May & Associates, Inc. Chapter 4
(Existing Wildlife Conditions) presents the results of Avocet Research Associate’s assessment of
biological site conditions, with emphasis on sensitive and endangered species. A summary of
historical impacts and changes in site conditions is presented in Chapter 5, while Chapter 6
presents a description of site environmental conditions at the reference study site Indian Beach.
Chapter 7 presents the opportunities and constraints to restoration actions within the project
study area and Chapter 8 presents a suite of conceptual restoration Alternatives. Finally, Chapter
9 presents conceptual cost estimates for each of the conceptual restoration alternatives as well as
a summary of the next steps necessary in implementing restoration actions at the project site.

Kamman Hydrology & Engineering, Inc.
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Chapter 2: Existing Physical and Water Quality Conditions

Kamman Hydrology & Engineering, Inc.
7 Mt. Lassen Drive, Suite B250, San Rafael, California 94903

Third Valley Creek outfall across Chicken Ranch Beach to Tomales Bay.

Kamman Hydrology & Engineering, Inc.
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The KHE team completed an assessment of existing site conditions to document the topographic,
geomorphic, hydrologic, and biologic characteristics of the proposed project area. The
assessment provides a conceptual understanding of the physical and ecological conditions and
establishes a baseline from which the environmental response to proposed restoration actions
will be evaluated. The assessment approach included:

2.1

♦

Review and synthesis of existing information;

♦

Field reconnaissance of the site hydrology and drainage conditions;

♦

Field assessment of fill thickness and shallow groundwater conditions;

♦

Hydraulic modeling to assess the streamflow response to storm runoff;

♦

Wetland and botanical surveys;

♦

Surveys of terrestrial wildlife; and

♦

Fisheries habitat evaluation.

Topographic Relief and Drainage

Topographic relief within the project area is low; elevations range from sea level to
approximately 25 feet1 (Fig. 2-1). Topography of the project area is described by a recent survey
prepared for the TBWC by Terra Firma Surveys, Inc. in May 2008. KHE processed the 2008
survey data to create a digital terrain model and analyzed the data in a geographic information
system (GIS) to delineate geomorphic features, or landforms, in the project area. Applications of
the terrain model include: (1) graphical evaluation of the topographic characteristics of
geographic landforms; (2) cross-sectional and longitudinal profiles of the ground surface; and (3)
analysis of cut/fill volumes associated with conceptual restoration alternatives.

Third Valley Creek drains a watershed that encompasses an area of about 380 acres (about sixtenths of a square mile; Fig. 1-1). The watershed is the primary source of water and sediment
1

Elevation specified in this report reference the National Geodetic Datum of 1929 (NGVD 29). The vertical offset
(datum shift) between NGVD 29 and the North American Vertical Datum of 1988 (NAVD 88 – NGVD 29) is
estimated by the VERTCON computer program (National Geodetic Survey) to approximate 2.6 feet for the project
location.
Kamman Hydrology & Engineering, Inc.
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transported through the study reach. The watershed divide extends to an elevation of
approximately 1,000 feet along Inverness Ridge and hillslopes in the upper watershed are steep,
exceeding a gradient of 50 percent in places. The geology of the watershed area is characterized
by deeply weathered and highly erodible igneous rocks, granodiorite and granite, that formed
during the Upper Cretaceous period (100 – 65 million years before present). Hillslopes are
primarily forested and have soils characterized as coarse sandy loam.

The lower reach of Third Valley Creek flows within an alluvial valley that slopes easterly,
parallel to the creek alignment. Figure 2-2 presents the key hydrologic features within the
proposed project area. Upstream of Sir Francis Drake Boulevard through the Inverness Valle Inn
parcel, the creek is about 5-7 feet wide and 1.5-2.5 feet deep. A small pond, approximately 75
feet long and 35 feet wide, is positioned to the left of the creek just above the roadway (Fig. 2-2).
The pond is separated from the creek by a low berm at an elevation about 4.5 feet above the
streambed. A 12 inch culvert drains from the pond toward the creek.

The channel of Third Valley Creek maintains a gradient of 0.017 through the Inverness Valley
Inn parcel and passes beneath Sir Francis Drake Boulevard via two 42-inch culverts. The
culverts are oriented at an oblique angle to the roadway and span a distance of 320 feet. Silt has
accumulated within the downstream portion of the culverts leaving the outlets partially
embedded (the topographic survey noted two feet of sediment at the invert in May 2008).

Downstream of Sir Francis Drake Boulevard the creek is confined within a straight channelized
alignment that parallels the hillslope at the south side of the valley. The channel slope decreases
to a gradient of about 0.009 through the lower reach that continues approximately 800 feet to the
outlet at the beach. Figure 2-3 depicts a typical cross-sectional profile through the Third Valley
Creek valley. The cross-sectional geometry in the channelized segment is similar to that of the
upper reach (about 5-7 feet wide and 1.5-2.5 feet deep). The left bank2 is created by a low berm
that is about 20 feet wide and parallel to the channel alignment and serves as a site access road.
The right bank is formed by the hillslope and road base at the south end of the valley.
2

By convention, the left bank is designated as viewed from a perspective looking downstream. In lower Third
Valley Creek the left bank refers to the northern boundary of the channel.
Kamman Hydrology & Engineering, Inc.
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A second channel, which appears to be an excavated drainage ditch, traverses the project area at
the north end of the valley. The channel parallels the toe of the hillslope in an easterly direction
over a distance of about 750 feet. This section of the drainage channel has been referred to
locally as “the northern drainge” or Channel A. The drainage bends 90 degrees to the south at
the eastern boundary of the Keller parcel and continues 125 feet along the property line with the
Whitney parcel, then bends 90 degrees to the east and crosses the SLC parcel en route to the
channel outlet at the north end of Chicken Ranch Beach (Fig. 2-2). The extension through the
SLC parcel has been referred to locally as “Channel B”. A small pond, known locally as the
“Turtle Pond”, occupies the area of the Whitney parcel that is adjacent to Channel B. The pond
is approximately 100 feet wide with a narrow isthmus that extends from the northeast corner
towards the center.

Under present conditions, there does not appear to be a source of surface runoff to Channels A
and B except for limited runoff from the hillslope to the north of the project area, depicted as
Watershed A on Figure 2-4. Runoff from a 16-acre portion of the Sea Haven subdivision to the
north flows under Camino Del Mar and into the valley via an 18 inch culvert that discharges into
a small channel near the barn at the west end of the Keller parcel. A plastic pipe has been
installed to capture runoff from the Camino Del Mar drainage, pass it beneath a lawn area of the
Keller parcel, and discharge it into Third Valley Creek at an outfall about 85 feet downstream of
the Sir Francis Drake Boulevard culverts (Fig. 2-2). The plastic pipe, however, appears to be
easily blocked by debris. Such blockage would likely direct flow from the Camino Del Mar
drainage into Channel A and eastward across the Keller parcel.

The valley bottom along the lower reach of Third Valley Creek is relatively flat and varies in
width between about 100 and 300 feet. The channel of Third Valley Creek has not been been
dredged in over a decade and the streambed appears to have aggraded. A cross-sectional profile
through the Keller parcel shows the streambed of Third Valley Creek at an elevation less than
one foot below the ground surface where the house is positioned (Fig. 2-3). The bottom of the
perimeter ditch, Channel A, is at an elevation almost 2 feet lower than the bed of Third Valley
Creek. The center of the valley becomes slightly depressional in area just south of the house on
Kamman Hydrology & Engineering, Inc.
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the Keller parcel. In general, drainage from the valley bottom moves as sheet flow easterly
across the Keller parcel towards Channel B.

The SLC parcel contains a relatively flat area of the valley bottom between Third Valley Creek
and Chanel B. A cross-channel occupying a shallow ditch (locally referred to as Channel C) is
aligned in a north-south direction and paralleled by a low berm along the eastern boundary of the
SLC parcel (Fig. 2-1). The cross-channel has a flat gradient and is not functional under present
conditions. Historically, this channel was maintained to direct flow from Channel B into Third
Valley Creek. Currently, a notch is evident in the left bank of Third Valley Creek at the junction
with the cross-channel. It appears that backwater from Third Valley Creek would fill this crosschannel during periods of high flow allowing sediment to deposit and fill the channel. As a
result, this channel does not function as intended and there is no outlet for the backwater as the
cross-channel is plugged at the junction with Channel B.

2.2

Creek Diversions

The Inverness Public Utility District diverts water out of Third Valley Creek from two diversion
points located within the upper headwaters of the drainage. Water is diverted under a Pre-1914
appropriative water right with the first year of use occurring from 1888 to 1900 depending on
diversion site. Based on review of State records, total diversions range from approximately 4 to 7
million gallons per year, with the District providing service to what appears approximately 2000
persons. On average, diversions occur from July through December, but appear to extend yearround during dry year types. These estimates equate to an average cumulative daily diversion
rate of between 16 and 30 gallons per minute from both diversion sites.

2.3

Groundwater Hydrology

Subsurface conditions of the project area were assessed with a series of soil borings completed
by KHE staff using a hand auger in the SLC parcel, the adjacent county-owned lands, and the
Keller parcel. Boring locations are presented on the map in Figure 2-5. Soil boring logs are
included in the memorandum presented in Appendix A.
Kamman Hydrology & Engineering, Inc.
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Soil borings through the berm3 separating the SLC parcel from the County beach (Borings #1
and #2) revealed three distinct horizons: (1) an upper layer beginning near the surface and
extending to a depth of approximately 2.75 feet composed of coarse sand and fine gravel with
abundant shell fragments; (2) an intermediate zone from a depth of about 2.75 feet to 4 feet
composed of alternating layers of finer grained, organic-rich sand interbedded with the sand
described in the upper layer; and (3) a lower layer below 4 feet composed primary of course
grained, quartz-rich sand with abundant shell fragments. Less fine grained material was present
in the lower layer compared to the intermediate zone above. Standing water was observed in
both borings at a depth of 4 feet below the ground surface (bgs). The lower sand layer is
interpreted to be native soil overlain by berm fill material.

Soil boring #3, located in the center of the State Lands parcel (approximately 60 feet west of the
berm), revealed a thin (less than 1 foot) layer of sand overlying a deposit of dark clay. The clay
was very dense and sticky. The boring extended to a depth of 5.3 feet and did not reach the
bottom of the clay layer. Standing water was observed at a depth of 3.1 feet. The clay is
interpreted as native soil, deposited within a historic tidal marsh environment.

Soil boring #4, located closer to the channel of Third Valley Creek, revealed three distinct
horizons: (1) an upper layer, about 1 foot thick, composed of granitic sand; (2) an intermediate
zone from a depth of 1 to 3 feet below the ground surface composed of overbank stream
deposits; and (3) a lower layer composed of clay with interbedded peat material. The creek
overbank deposits in the intermediate zone contained alternating layers of sand, silt, and clay
with a thin (about 2-inches thick), black organic layer observed at a depth of 2.5 feet. The lower
clay layer was black in color, had a strong, sulfur odor, and was interbedded with abundant
fibrous organic material and also represents deposits formed within a tidal marsh environment.
The boring quickly filled with shallow groundwater and standing water was observed at a depth
of only 1.3 feet.

3

The berm located on the boundary between the County beach and SLC parcels is reported to have been created by
stockpiling dredge spoils generated during installation of a trans-bay utility crossing in 1952 (Baty et al., 2007).
Kamman Hydrology & Engineering, Inc.
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Soil boring #5 was located along the fence line between the State Lands parcel and the Keller
property. The boring revealed an upper layer, 2 feet thick, composed of granitic sand. Below a
depth of 2 feet the boring revealed a deposit composed of clay with interbedded coarse sands.
Clay layers were much thicker than the sand layers. The boring quickly filled with shallow
groundwater and standing water was observed at a depth of only 0.8 feet.

Soil boring #6 was located on the Keller property immediately west of the barn. This boring was
completed to at depth of 5-feet through coarse granitic sand representative of a former creek
channel deposits. The boring could not be advanced deeper due to the presence of coarse gravel
and possibly cobble. Again, groundwater was shallow, encountered at a depth of 1.7-feet bgs.

Observations of shallow groundwater in borings #3, #4, and #5 suggest that the water level lies
above the clay-rich deposits. Depth to groundwater in the soil borings is illustrated relative to a
topographic profile of the ground surface in Figure 2-5. The shallow groundwater conditions
occur because of; a) the close proximity to Tomales Bay and sea level, which serves as the
ultimate base level at which groundwater would occur; and b) healthy recharge from Third
Valley Creek. Standing water was observed in Channels A and B and the Turtle Pond
throughout the spring of 2010 and appears to be an expression of the shallow groundwater
beneath the site. The seasonal dry season decline in groundwater levels is not anticipated to be
more than one or two feet as standing water is observed in Channel B and the Turtle Pond yearround.

2.4

Coastal Landforms and Processes

Chicken Ranch Beach is part of a community park owned and maintained by Marin County. The
beach is bounded to the west by the low artificial berm (crest elevation of 7.5 feet) that parallels
the beach face between the outlet of Third Valley Creek and the outlet of Channel B at the
northern end of the project area. Beach sediments are primarily sand-sized particles that are
discharged from Third Valley Creek into the Bay and subsequently transported onto the beach
face by wave action (Krone, 1998). Wave transport of beach sediments has led to development
of elongated (southward) sand spits which parallel the shoreline and curve inland. The spit has a
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maximum elevation of about 4.5 feet and is maintained at a similar elevation to the main area of
Chicken Ranch Beach (north of Third Valley Creek).

The area behind the sand spit and south of Third Valley Creek, includes a back barrier beach
wetland complex composed of a small lagoon and adjacent marsh areas that encompass a land
area of about 1.5 acres. The wetland complex displays a gradation from open water to low-,
medium- and high-marsh habitat zones that closely mimic the topographic contours. A second
area of open water, much smaller than the main lagoon, is contained within a depressional area to
the north end of the wetland complex approximately 100 feet southeast of the footbridge that
spans Third Valley Creek.

Tidal fluctuations in Tomales Bay regularly inundate the beach and wetland complex behind the
barrier beach. The diurnal and semidiurnal components of the tides in Tomales Bay are mixed,
resulting in a daily tidal regime with two high waters and two low waters, and with the levels in
each set displaying different magnitudes. Characteristics of the tidal fluctuations in Tomales Bay
are described by the tidal datum elevations at an inactive NOAA tide gaging station at Inverness
(Table 2-1). The diurnal range, or the difference in height between mean higher high water
(MHHW) and mean lower low water (MLLW), is 5.7 feet. The shaded relief map of the project
area (Fig. 2-1) shows an extensive land area that falls within the intertidal range between
MHHW and MLLW.

Tidal exchange between the bay and the wetland complex behind the spit is controlled by the
elevation at the opening of the spit inlet located at the south end of the beach. The topographic
survey in May 2008 indicated an elevation of 1.5 feet at this opening. At periods of the tidal
cycle when the water surface of the bay drops below this elevation, standing water remains
pooled in the lagoon area behind the spit. Tidal fluctuations also inundate the lowermost section
of Third Valley Creek. The streambed elevation at the location of the wooden footbridge that
spans the creek is about 3.0 feet and approximates the elevation of MHHW.
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Height (ft)
above MLLW
5.7

Elevation (ft)
NGVD 29
3.0

Mean High Water (MHW)

4.9

2.3

Mean Sea Level (MSL)

3.0

0.3

NGVD 29

2.6

0.0

Mean Low Water (MLW)

1.0

-1.6

NAVD 88

0.0

-2.6

Mean Lower Low Water (MLLW)

0.0

-2.6

Datum
Mean Higher High Water (MHHW)

Table 2-1. Tidal datum elevations from the NOAA tide gage at Inverness, CA (#9415020). Datum
elevations for the NOAA station at Inverness are described relative to the station datum.
Elevations were adjusted to NGVD 29 on the assumption that MLLW at Inverness is approximately
the same elevation as the nearest long term gage (Point Reyes, CA) at which MLLW = -2.6 feet
NGVD 29.

2.5
2.5.1

Flood Hydrology and Sea Level Rise
Hydrologic Analysis

The focus of this analysis was to estimate the existing peak flow rates from three main
subwatershed areas draining to culverts entering the project site and how project conditions
could effect drainage and flood hazards in the project site vicinity. The three main subwatershed
areas relevant to the project site are identified in Figure 2-4 and described below. Estimates of
peak discharge for a series of storm annual return frequencies were determined through
application of the Natural Resources Conservation Service runoff curve number (CN) method
and graphical peak discharge method (NRCS, 1986). Rainfall recurrences from 2 to 100 years
were developed for a 24-hour event utilizing a California Type IA synthetic rainfall distribution.

Storm runoff for an individual watershed is derived from a weighted CN value, which is
dependant upon hydrologic soil group as well as land cover type. Time of concentration, the
time for runoff to travel from the hydraulically most distant point of the watershed to a point of
interest, was derived for each watershed with elements of land slope and the existing-conditions
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conveyance system hydraulic conductivity. These elements contribute to determination of peak
discharge through the following equation (eqn. 1):

qp = quAmQ

(eqn. 1)

where:
qp = peak discharge (cfs)
qu = unit peak discharge (peak discharge per square mile per inch of runoff)
Am = drainage area (mi2)
Q = storm runoff (in.), determined by CN method

Watershed Descriptions
Watershed A consists of 16 acres of rural-residential parcels in the Sea Haven subdivision (Fig.
2-4). The area drains via paved road and open ditch to an 18-inch diameter corrugated metal
pipe (CMP) located under Camino Del Mar 300 feet uphill from the intersection with Sir Francis
Drake Blvd (Figure 2-2). This watershed drainage is currently directed onto the project site on
the north side of the Keller parcel.

Watershed B consists of 14.6 acres of rural-residential hillside parcels and an 800-foot stretch of
Sir Francis Drake Blvd. The area drains to a 14-inch reinforced concrete pipe (RCP) which
crosses Sir Francis Drake Blvd., and discharges into Third Valley Creek immediately upstream
of twin 42-inch RCP culverts which cross under Sir Francis Drake Blvd.

The main Third Valley Creek Watershed C encompasses nearly 350 acres draining to the twin
42-inch RCP culverts crossing Sir Francis Drake Blvd (Watershed C, Fig. 2-4). Much of the
land is steep and heavily forested with some disconnected rural development and some sections
of paved road bordered by open ditches.

Soils
The NRCS soil survey for Marin County indicates Watersheds A, B, and C fall almost entirely
within hydrologic soil group B, indicating moderately low runoff potential when thoroughly wet.
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These soils typically have between 10 and 20 percent clay and 50 to 90 percent sand with loamy
sand or sandy loam textures. The downstream outlets of Watershed A and Watershed C culverts
discharge to areas consisting of soil group D, which has high runoff potential when thoroughly
wet, and water movement though the soil is very restricted.

Rainfall
Mean annual precipitation (MAP) to the study area is 37 inches (Oregon State University PRISM
Climate Group http://www.prism.oregonstate.edu/). Equations developed by S.E. Rantz were
used to determine rainfall depth-duration-frequency relationships for the study area applicable to
the San Francisco Bay Region (Rantz, 1971). Rainfall recurrences from 2 to 100 years were
developed for a 24-hour event and presented in Table 2-2.

Recurrence Interval for 24-Hour Duration (years)
Precipitation
(inches)

2-yr

5-yr

10-yr

25-yr

50-yr

100-yr

3.9

5.1

6.0

7.0

7.7

8.4

Table 2-2. 24-hour storm precipitation totals in inches.

Curve Number
Based on the land cover type and management, and the hydrologic soil group data, weighted
runoff curve numbers were developed for each watershed.

Subwatershed

Area (acres)

CN

Watershed A

16.0

79

Watershed B

14.7

69

Watershed C

348.9

58

Table 2-3. Watershed Data.
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Time of Concentration and Peak Discharge
Time of concentration for the three watersheds is affected by steep terrain creating high
velocities, but the impact and timing is dampened due to a high infiltration capacity of the soil
and the disconnected impervious surfaces of the developed areas.
Estimated Peak Flows
Using the variables and equation described above, peak flow estimates for subwatersheds
depicted on Figure 2-4 were calculated and are presented in Table 2-4. Peak flows associated
with 24-hour rain storms having the 2- through 100-year recurrence intervals were derived. A
complete set of peak flow calculations are presented in Appendix B.

Peak Flow Rate (cfs)
Q2-Yr 24-Hr

Q5-Yr 24-Hr

Q10-Yr 24-Hr

Q25-Yr 24-Hr

Q50-Yr 24-Hr

Q100-Yr 24-Hr

6

11

14

18

22

26

3

5

8

11

13

15

17

39

72

112

142

176

Watershed
A
Watershed
B
Watershed
C

Table 2-4. Estimated peak flow rates.

2.5.2

Hydraulic Analysis

Existing Culvert Capacity, Watershed A
The culvert directing flow from Watershed A under Camino del Mar could not be hydraulically
analyzed due to lack of upstream invert elevation. However, the pipe is 18-inches in diameter,
has a very steep slope, has a free outfall, and has an area upstream of the inlet for water to pond,
creating practical headwater depth to assist in pushing additional water through the pipe. Based
on this information, it was assumed that this culvert can carry the 25-year storm event of 18 cfs.
Higher flows would begin to overflow down Camino del Mar into a 14-inch RCP at the base of
the street, which currently directs runoff from Watershed B under Sir Francis Drake Blvd. to
Third Valley Creek.
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Existing Culvert Capacity, Watershed B
The culvert at the concentration point for Watershed B is a 143-foot long 14-inch reinforced
concrete pipe (RCP) with a 0.7% slope. The outlet to this culvert is within the same headwall
configuration as the inlet to the twin 42-inch RCPs at the concentration point for Watershed C
and Third Valley Creek. Although the invert elevation of the outlet of the 14-inch RCP is at
least 2.5 feet above the inlets to the twin 42-inch RCPs, it was assumed that a large storm would
submerge the outlet of the 14-inch pipe at least to the top of the pipe. With its outlet submerged,
it is assumed that the 14-inch RCP can carry a total of 8 cfs before the inlet becomes so deeply
submerged that flow from Watershed B either crosses Sir Francis Drake Blvd. above ground, or
overflows onto the lands of the Keller parcel. This corresponds to the 14-inch RCP capacity for
a 10-year storm discharge from Watershed B. Not only can the existing 14-inch RCP not accept
additional flow from re-routing Watershed A, but it cannot even accept the overflow from
Watershed A during storms greater than 25-year events.

Existing Culvert Capacity, Watershed C
The culverts at the concentration point for Watershed C are twin 42-inch RCPs directing Third
Valley Creek under Sir Francis Drake Blvd.. One culvert inlet is one-half foot higher than the
other, and both have some clogging due to siltation. It was assumed that both culverts have the
same slope of 1.5% and are 321 feet in length. Additionally, a downstream tail water the same
depth as the culverts’ soffit elevation (3.5’ depth) was assumed due to high groundwater, low
slope, and low infiltration potential for the soils at the culverts’ outlet. Assuming the headwater
submerges the inlet to the culverts, (which consequently submerges the outlet of the 14-inch
RCP from Watershed B), the culverts can carry approximately 128 cfs. This flow rate
corresponds to a storm event between the 10-year and 25-year recurrence interval, and does not
include flow from Watershed B and the 14-inch RCP.
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2.6

Water Quality

There has been a long history of water quality impairments to the waters of Channel B, which
seasonally discharge and pond across Chicken Ranch Beach. Results of a water quality sampling
and analysis plan completed by the County of Marin, Environmental Health Services (EHS)
department provide a good summary of the past and on-going water quality impacts experienced
at the proposed project site (County of Marin – EHS, 2003). A copy of this report is provided in
Appendix C and is summarized as follows.

From June 5, 2002 through October 8, 2002, EHS collected weekly non-storm samples at 16
sites in the Tomales Bay watershed to determine if they were meeting water quality standards for
recreational contact (e.g., swimming or wading). Sampling and laboratory testing were
conducted for e-coli, total coliform and fecal coliform at sites that did not meet water quality
standards. Pursuant to the San Francisco Bay Regional Water Quality Control Board Basin Plan,
recreational water contact standards for e-coli and fecal coliform are as follows:
•

E-coli 30-day average of 125 Most Probable Number (MPN)/100 mL;

•

E-coli one-time exceedance of 235 MPN/100 mL;

•

Fecal Coliform 30-day average of 200 MPN/100 mL;

•

Fecal Coliform one-time exceedance of 400 MPN/100 mL; and

•

Total Coliform average of 240 MPN/100 mL.

Two of the sampling sites, Channel B at Chicken Ranch Beach and Lagunitas -Creek at the
Highway One Green Bridge crossing, consistently did not meet water quality standards for
recreational use. As a result, the County developed a follow up sampling and analysis
investigation for the Chicken Ranch Beach site.

Between October 10 and November 4, 2002, the EHS completed another five rounds of nonstorm (baseflow) sampling at five sampling stations along Channel A, Channel B and the
Whitney pond. The results of this sampling found repeated concentrations of e-coli and fecal
coliform in excess of state recreation use standards in Channel B. Conclusions form this study
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suggested that land uses from Watershed A of the Sea Haven subdivision (Fig. 2-4) and Channel
A, bordering the north side of the Keller property are not likely a contributing factor to elevated
fecal coliform and e-coli counts downstream in Channel B4. All samples form the Whitney pond
were within acceptable levels for e-coli and fecal coliform, suggesting the pond is not a
contributing factor to bacteria in Channel B. Both the upstream (western) and downstream
(eastern) ends of Channel B were sampled, with concentrations consistently slightly higher in the
upstream samples. These results suggest that the area at or just upstream of the west end of
Channel B is the main source of fecal coliform and e-coli for the two downstream stations.

Between October 2009 and January 2010, the Tomales Bay Watershed Council (TBWC)
completed storm water sampling and testing of project site waters in an effort to evaluate the
current water quality conditions around and within the site. Its important to note that bacteria
concentrations are typically much higher in storm water runoff than summer base flows targeted
during the County’s 2002 sampling program. E-coli analytical results of the TBWC sampling in
2009-10 are as follows:
•

E-coli concentrations in Third Valley Creek at the far upstream end of the proposed
project site, adjacent to the Inverness Valley Inn facilities ranged from 97-400
MPN/100mL;

•

E-coli concentrations in Third Valley Creek entering and exiting the Sir Francis Drake
Blvd. culvert ranged from 40-880 MPN/100mL;

•

E-coli concentrations in Third Valley Creek discharge to Chicken Ranch Beach ranged
from 310-2400 MPN/100mL;

•

E-coli concentrations in Channel B ranged from 1400-7300 MPN/100mL; and

•

E-coli concentrations in Turtle pond were 2800 on a single sample date of January 18,
2010.

4

At the time of the County’s 2002 sampling, the original Keller property septic leach fields were still in-place and
functioning at a location immediately upstream of one of the County’s Channel A sampling sites. New property
owners relocated the leach fields to the northern hillside above the valley floor between 2005 and 2007 (Baty, et al.,
2007).
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In general, these results indicate that: bacteria concentrations are highest in Channel B; bacteria
appears to increase in a downstream direction through the project site; and bacteria was high in
Turtle Pond during the single sample date. In conclusion, it appears that Channel B continues to
be a source of water quality impairment, introducing bacteria concentrations well in excess of
State recreational use standards. Although no analytical results were found from samples
collected on Channel B discharge to Chicken Ranch Beach, it is highly likely that such water
bodies also contain unhealthy levels of bacteria in a high recreation use and water contact area.

2.7
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Chapter 3: Existing Vegetation and Wetland Conditions

May & Associates, Inc.
182 Seal Rock Drive, San Francisco, California 94121

View to the south of back barrier beach wetlands along Chicken Ranch Beach.
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3.1

Summary

This section of the report describes the methods and results of a focused botanical survey for the
Third Valley Creek and Chicken Ranch Beach Restoration Project completed by May &
Associates, Inc. Botanical and wetland surveys conducted for this project include vegetation
mapping, special-status species surveys, and wetland habitat assessments of all publicly owned
and accessible private lands within the proposed restoration project area (Figure 1-2). Botanical
and wetland surveys are being conducted during the early spring (April), late spring/early
summer (June-July), and summer (August-Sept) to encompass the identification period for local
native plants. Some private lands were inaccessible during the botanical survey due to lack of
property access. For these areas, botanical survey information was collected based on offsite
observations from public roadways and nearby accessible lands; aerial photographic
interpretation; and extrapolation of data collected from nearby accessible sites.

The results of the botanical and wetlands surveys are as follows.
3.1.1

Special-Status Plants and Other Plant Species of Local Concern

Special-status plants that were observed during the 2010 botanical surveys included:
•

(forthcoming pending June surveys)

Plant species of local concern that were observed during the 2010 botanical surveys included:
•

3.1.2

(forthcoming pending June surveys)

Vegetation Mapping

The following general types of vegetation communities and other habitats were observed in the
study area.

Upland Habitats:
•

Upland Forests (coast live oak /mixed woodland and nonnative mixed woodland) on
steep slopes of the project area;

•

Grassland, including California annual grasslands (nonnative annual grassland) and
moist meadow grassland variants
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•

Ruderal Scrub (Coyote brush scrub -ruderal) near turtle pond; and

•

Landscaped and Developed Areas at the Inverness Valley Inn, Keller, Williams and
Whitney parcels.

Potential Wetland Habitats:
•

Forested Riparian areas along Third Valley Creek and the upper portion of Channel
B;

•

Wet Meadow/Brackish Marsh at the lower elevational areas of the Whitney and
Keller parcels and as an understory of forested riparian areas;

•

Unvegetated Open Water (e.g., freshwater and brackish water in Third Valley
Creek, Channel B, the pond at Inverness Inn, and in the “turtle pond” on the Whitney
Parcel);

•

Mud Flats, Saltwater and other unvegetated tidally influenced areas connected to
Tomales Bay;

3.2

•

Beach Dune vegetation and (unvegetated) Beach Strand adjacent to Tomales Bay;

•

Tidal Salt Marsh, including high-, mid-, and low-salt marsh habitats; and

Introduction and Setting

This section of the report describes the methods and results of botanical surveys, including
vegetation mapping, a rare plant survey, and a wetland assessment for the Third Valley Creek
and Chicken Ranch Beach Restoration Project. The results of these assessments will support the
restoration plan, document current and historical site conditions; assess physical processes in the
project area; and predict how proposed restoration of the creek and tidal wetland system may
affect future site conditions.
Major vegetation types that are likely to occur within the study area (based on initial aerial
photographic interpretation) include:
•

Upland Forests;

•

Forested Riparian;
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•

Wet Meadow/Brackish Marsh;

•

Unvegetated Open Water;

•

Mud Flats, Saltwater and other unvegetated tidally influenced areas;

•

Beach Dune vegetation and (unvegetated) Beach Strand;

•

Tidal Salt Marsh;

•

Grassland;

•

Ruderal Scrub; and

•

Landscaped and Developed Areas.

These major vegetation and habitat types are described in more detail below.
3.3

Terminology

For the purpose of this report, special-status plant species are defined plants that are:
•

Legally protected under the California and federal Endangered Species Acts (CESA and
FESA, respectively) or under other regulations(50 CFR 17.11 for animals; various notices in
the Federal Register [FR] for proposed species) and/or the California ESA (Fish and Game Code
§2050 et seq.; 14 CCR §670.1 et seq.);

•

Candidates for state or federal listing as endangered, threatened, or rare ESA (61 FR 7506
February 28, 1996);

•

Plants that are designated as “species of concern” (former category 2 candidates for
listing) by the U.S. Fish and Wildlife Service (USFWS) or “species of special concern”
by the California Department of Fish and Game (CDFG);

•

Plants that meet the criteria for listing, even if not currently included on any list, as
described in Section 15380 of the State California Environmental Quality Act (CEQA)
Guidelines(14 CCR §15380);

•

Plants considered by the California Native Plant Society (CNPS) to be "rare, threatened,
or endangered" in California (Lists 1B and 2 in CNPS [2001]). Notation as a List 1B or 2
plant species does not automatically qualify the species as endangered, rare, or threatened
within the definition of CEQA Guidelines Section 15380.
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•

Plants listed under the California Native Plant Protection Act (California Fish and Game
Code 1900 et seq.).

CNPS List 1A plants are not included here because they are considered to be extirpated in
California. Species of local concern (defined below) that are tracked by the Golden Gate
National Recreation Area and other local land entities are mentioned where encountered, but are
not considered special-status, as defined above for this report.

CNPS List 4 plants (plants of limited distribution), List 3 plants (plants that need more study to
determine rarity), List 2 plants (plants that are rare, threatened, or endangered in California but
more common elsewhere), and species considered locally rare or of limited local distribution by
the National Park Service are considered species of local concern for the purposes of this
assessment.
3.4

Methods

The following sections describe the botanical survey timing and methods.
3.4.1

Data Compilation

Special-status plant species are identified in Table 3-1, and a list species of local concern are
identified in Table 3-2. Lists of plant species with potential to occur in the study area were
compiled from the following sources.
•

California Department of Fish and Game Natural Diversity Database (CNDDB) records
search for the Inverness 7.5-minute quadrangles (CNDDB 2010).

•

Plant lists compiled for the nearby Giacomini Wetland Restoration Project (Point Reyes
National Seashore, 2004a).

•

Vegetation mapping for the nearby Giacomini Wetland Restoration Project (Point Reyes
National Seashore, 2004b).

•

California Native Plant Society’s RAREFIND database (accessed via internet April 10,
2010) and information presented in the Inventory of Rare and Endangered Plants (CNPS
2001).
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Table 3-1. Special Status Plant Species with Potential to Occur: Third V. Creek and Chicken Ranch Beach Area *
SCIENTIFIC
NAME

COMMON
NAME

STATUS
(Federal,
State,
CNPS)**
FSC /-- / 1B

Abronia umbellata
ssp. brevifolia

Pink sandverbena

Alopecurus
aequalis var.
sonomensis

Sonoma
alopecurus

FE /-- / 1B

Arctostaphylos
virgata

Marin
manzanita

-- /-- / 1B

Astragalus
pycnostachyus
var.
pycnostachyus
Blennosperma
nanum var.
robustum

-- /-- / 1B

HABITAT

Identification
Period

HABITAT
PRESENT

COMMENTS

Disturbed sandy areas;
coastal dunes, coastal
scrub; <100 m.
Freshwater marshes and
swamps; riparian scrub;
wet meadows.

June-Oct

Yes

Known from Pt Reyes National Seashore
(CNPS 2001).

May-July

Yes

Known from fewer than five native occurrences
(CNPS 2001). Mapped in marshy area of creek
near Inverness Park in 1898, but not observed
in that area since (CNDDB 2010). Present in
coastal areas of Pt Reyes Ntnl Seashore
(Giacomini Rare Plant Survey- Pt Reyes Ntnl
Seashore 2004).

Broadleafed upland forest;
closed-cone coniferous
forest; chaparral; North
Coast coniferous forest;
on sandstone or granitic
soil.
Coastal marshes or
seeps; <30 m.

Jan-Mar

No

Known from fewer than 20 occurrences (CNPS
2001). Mapped in Bishop pine forest near
Mount Vision (CNDDB 2010).

Apr-Oct

Yes

Know from Pt Reyes National Seashore
(CNDDB 2010).

Point Reyes
blennosperma

FSC / SR
/1B

Coastal prairie and scrub.

Feb-Apr

Yes

Known from fewer than 15 occurrences; some
near Pt Reyes National Seashore (CNPS
2001).

Calamagrostis
crassiglumis

Thurber’s reed
grass

FSC /--/ 2

Mesic areas in coastal
scrub and freshwater
marshes.

May-Jul

Yes

Known in California from fewer than 10
occurrences (CNPS 2001). Present in Pt Reyes
National Seashore

Campanula
californica

swamp harebell

FSC /-- / 1B

Bogs and fens; closedcone and North Coast
coniferous forest; coastal
prairie; meadows;
freshwater marsh.

Jun-Oct

Yes

Several occurrences on the western side of
Tomales Bay and Inverness Ridge (CNDDB
2010).
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SCIENTIFIC
NAME

COMMON
NAME

STATUS

Table 3-1. Continued
HABITAT
Identification
Period

HABITAT
PRESENT

COMMENTS
Known only from Humboldt and Marin
counties (CNPS 2001). Reported from
western and eastern sides of Tomales Bay,
including along Tomales Bay Trail.
Observed along Giacomini Ranch levee
(CNDDB 2010) Giacomini Rare Plant
Survey- Pt Reyes Ntnl Seashore 2004).
Mapped in Bishop pine forest near Mount
Vision (CNDDB 2010). Known from fewer
than 15 occurrences (CNPS 2001).

Castilleja
ambigua ssp.
humboldtiensis

Humboldt
Bay owl’sclover

FSC/ -- /
1B

Coastal salt marsh. Mid-marsh.

Apr-Aug

Yes

Ceanothus
gloriosus var.
porrectus

Mount Vision
ceanothus

FSC/ -- /
1B

Closed-cone coniferous forest;
coastal prairie; coastal scrub; valley
and foothill grassland.

Feb-May

Yes

Cirsium andrewsii

Franciscan
thistle

--/ -- /1B

Sometimes serpentinite areas in
broadleafed upland forest and coastal
bluff scrub.

Mar-Jul

No

Present in Pt Reyes National Seashore
(Giacomini Rare Plant Survey- Pt Reyes
Ntnl Seashore 2004).

Cordylanthus
maritimus ssp.
palustris

Point Reyes
bird’s- beak

FSC/-/1B

Coastal salt marsh. Higher portions of
mid marsh or high marsh.

May-Oct

Yes

Knonw from occurrences on western and
eastern sides of Tomales Bay. Observed
in undiked marsh at end of Tomales Bay
Trail and north of Giacomini Ranch
(Giacomini Rare Plant Survey- Pt Reyes
Ntnl Seashore 2004).

Dirca occidentalis

western
leatherwood

-- /--/1B

Broadleafed upland forest; chaparral;
closed-cone and North coast
coniferous forest; cismontane
woodland; riparian scrub; riparian
woodland; on brushy, mesic slopes;
mostly in mixed evergreen and foothill
woodland communities.

Jan-Apr

Yes

Occurrences known from Nicasio Creek
and Inverness Ridge (CNDDB 2001).

Restoration Feasibility and Conceptual Design Report
Third Valley Creek and Chicken Ranch Beach, Inverness, CA

Table 3-1. Continued
Identification
Period

SCIENTIFIC
NAME

COMMON
NAME

STATUS

HABITAT

HABITAT
PRESENT

COMMENTS

Fritillaria
lanceolata var.
tristulis

Martin
checker lily

-- /--/1B

Feb-Apr

Yes

Known from coastal areas in Sonoma and Marin
Counties (CNPS 2001).

Fritillaria liliacea

fragrant
fritillary

FSC/--/
1B

Coastal bluff scrub; coastal
scrub; coastal prairie; in
canyon, riparian, and rock
outcrop areas; often on
serpentine.
Often on serpentinite soils in
coastal scrub, coastal prairie,
and valley and foothill
grassland.

Feb-Apr

Yes

Gilia capitata
ssp.
chamissonis
Horkelia
marinensis

dune gilia

-- /--/1B

Coastal sandhills; <60 m.

Apr-July

No

Previously mapped by Pt Reyes Ntnl Seashore. near
Nicasio Reservoir, Limantour, and east side of
Tomales Bay at the eastern end of Tomales Bay Trail
(Giacomini Rare Plant Survey- Pt Reyes Ntnl
Seashore 2004). (CNDDB 2010).
Present in Pt Reyes Ntnl Seashore(Giacomini Rare
Plant Survey- Pt Reyes Ntnl Seashore 2004).

Point
Reyes
horkelia

FSC/-/1B

Coastal dunes, prairie, and
scrub.

May-Sept

Yes

Present in Pt Reyes Ntnl Seashore.Known from fewer
than 20 occurrences (CNPS 2001).

Lasthenia
californica ssp.
macrantha

Perennial
goldfields

-- /--/1B

Jan-Nov

No

Known from 6-20 occurrences in California in
Mendocino, Marin, San Luis Obispo, San Mateo, and
Sonoma Counties (CNDDB 2010).

Layia carnosa

beach layia

FE/ SE/
1B

Coastal dunes, coastal bluff
scrub, coastal grasslands
along immediate coast; <500
m.
Coastal dunes.

Mar-July

No

Present in Pt Reyes Ntnl Seashore(Giacomini Rare
Plant Survey- Pt Reyes Ntnl Seashore 2004)..

Lilaeopsis
masonii

Mason’s
lileaopsis

FSC/--/
1B

Freshwater and brackish
marshes; riparian scrub; in
muddy or silty soil formed
through river deposition.

Apr-Nov

Yes

Questionable identification of species from Marin
County in 1939; May have been L. occidentalis.
Hydrology of site since altered (CNDDB 2010).

Lilium
maritimum

coast lily

FSC/-/1B

Broadleafed upland forest;
closed-cone coniferous
forest; coastal prairie; coastal
scrub; and North coast
coniferous forest.

May-Jul

Yes

Present in only one location in Marin County within the
Park near Bull Point (Giacomini Rare Plant Survey- Pt
Reyes Ntnl Seashore 2004).
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Table 3-1. Continued
SCIENTIFIC
NAME

COMMON
NAME

STATUS

HABITAT

Identification
Period

HABITAT
PRESENT

COMMENTS

Microseris
paludosa

Marsh
microseris

-- /--/1B

Moist grassland or open
woods; < 300 m.

Apr-Jun

Yes

Not known from Pt Reyes Ntnl Seashore and
near Tomales Bay area (CNDDB 2010).

Phacelia insularis
var. continentis

northcoast
phacelia

FSC/-/1B

Coastal bluff scrub; coastal
dunes.

Mar-May

Yes

Pleuropogon
refractus

nodding
semaphore
grass

--/--/4

May-Aug

Yes

Ranunculus lobbii

Lobb’s aquatic
buttercup

--/--/4

Feb-May

Yes

Present in Pt Reyes Ntnl Seashore(Giacomini
Rare Plant Survey- Pt Reyes Ntnl Seashore
2004).

Rhynchospora
californica

California
beaked-rush

FSC/-/1B

May-July

Yes

Sidalcea calycosa
ssp. rhizomata

checkerbloom

-- /--/1B

Mesic areas in lower montane
coniferous forest, meadows,
North Coast coniferous forest,
and riparian forest.
Mesic areas in cismontane
woodland, North Coast
coniferous forest, valley and
foothill grassland, and vernal
pools.
Bogs and fens; lower montane
coniferous forest; seeps in
meadows; freshwater
marshes.
Marshes and swamps near
coast.

Known from approximately seven occurrences
(CNPS 2001). Present in Pt Reyes Ntnl
Seashore (Giacomini Rare Plant Survey- Pt
Reyes Ntnl Seashore 2004).
Present in Pt Reyes Ntnl Seashore(Giacomini
Rare Plant Survey- Pt Reyes Ntnl Seashore
2004).

Apr-Sept

Yes

Known from fewer than 10 occurrences
(CNPS 2001). Mapped on western side of
Tomales Bay. Last seen in 1945 (CNDDB
2010).
Observed in Pt Reyes Ntnl
Seashore(Giacomini Rare Plant Survey- Pt
Reyes Ntnl Seashore 2004).

Stellaria littoralis

starwort

Marshy fields; marshes;
coastal bluffs; < 40 m.

Mar-July

Yes

Common in coastal portions of Pt Reyes Ntnl
Seashore. Uncommon in Tomales
Bay(CNDDB 2001).

Trifolium
amoenum

showy Indian
clover

Apr-Jun

Yes

Last recorded in Olema area in 1886. One
plant rediscovered in Bodega area in 1993
(CNPS 2001).

Triquitrella
californica

Coastal
triquitella

Valley and foothill grassland;
coastal bluff scrub; sometimes
on serpentine soil; open,
sunny areas; swales
Coastal bluff scrub, coastal
scrub, >100M

Year round

No

Know from less than 10 occurrences along
coastal areas of California (CNDDB 2010).

--/--/4

FE/--/ 1B

-- /--/1B
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Table 3-1. Continued
SCIENTIFIC NAME

COMMON NAME

STATUS

HABITAT

Identification
Period

HABITAT
PRESENT

COMMENTS

Notes: Information on species occurrences compiled from the rare plant survey of the nearby Giacomini Restoration Project (Point Reyes Ntnl Seashore 2004),
California Natural Diversity Database (CNDDB) for the Inverness 7.5 minute quadrangle (CNDDB 2010), and results of the California Native Plant Society’s Inventory
of Rare and Endangered Vascular Plants of California (CNPS 2001).
FEDERAL, STATE, AND CNPS STATUS CODES
FEDERAL LISTING
FE = Listed as endangered under federal Endangered Species Act.
FT = Listed as threatened under federal Endangered Species Act.
FSC = A U.S. Fish and Wildlife Service Species of Concern (formerly a category 2 candidate for listing).
STATE LISTING
SE = Listed as endangered under the California Endangered Species Act.
ST = Listed as threatened under the California Endangered Species Act.
CALIFORNIA NATIVE PLANT SOCIETY (CNPS) LISTING
1B = Plants rare, threatened, or endangered in California.
2 = Plants rare, threatened, or endangered in California, but more common elsewhere
4 = Plants of limited distribution – a watch list.
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Table 3-2. Locally Rare Plant Species with Potential to Occur: Third V. Creek and Chicken Ranch Beach Study Area*
SCIENTIFIC NAME

COMMON
NAME

STATUS

HABITAT

Identification
Period

HABITAT
PRESENT

May-Jul

Yes

May-Aug

Yes

Apr-Aug

Yes

Coastal Salt Marsh;
wetland, and riparian
habitats fresh or
brackish water
Coastal scrub; valley
and foothill grassland.

July-Sept

Yes

Apr-Oct

Yes

Present in Seashore (PORE). Intergrades with H.
congesta ssp. Leucocephala (CNPS 2001).
Present in Seashore (PORE). Intergrades with H.
congesta ssp. congesta (CNPS 2001).

(Federal,
State,
CNPS)**

Calamagrostis
crassiglumis

Thurber’s
reed grass

FSC /--/ 2

Carex lyngbyei

Lyngbye’s
sedge

--/--/2

Castilleja
ambigua ssp.
ambigua

salt marsh
owl’s-clover

--/--/--

Cicuta maculata
var. bolanderi

Bolander’s
waterhemlock

--/--/2

Hemizonia
congesta ssp.
congesta
Hemizonia
congesta ssp.
leucocephala
Polygonum
marinense

seaside
tarplant

--/--/3

hayfield
tarplant

--/--/3

Coastal scrub; valley
and foothill grassland.

Apr-Oct

Yes

FSC/ -- / 3

Coastal salt marshes
and brackish
marshes.

Apr-Oct

Yes

Marin
knotweed

Mesic areas in
coastal scrub and
freshwater marshes.
Bogs and fens;
meadows; marshes
and swamps.
High marsh/upland
ecotone of salt
marshes.

COMMENTS

Known in California from fewer than 10
occurrences (CNPS 2001). Present in PORE.

Potentially a species of regional significance
(USFWS in prep.). Marsh ecotype populations
have declined significantly. Occurring at
Tomales Bay Trail and Limantour Marshes.

Known from fewer than 10 occurrences (CNPS
2001). Present in several locations in the
Seashore. Mapped previously on western side of
Tomales Bay north of Inverness (NDDB 2001).
One individual observed in undiked marsh 2,000
feet north of Giacomini Ranch.
Notes: Information on species occurrences compiled during the rare plant surveys for the nearby Giacominia Wetland Restoration Project (Point Reyes
National Seashore 2004); U.S. Fish and Wildlife Service Endangered and Threatened Species List (April 2001; Marin County); records search of the
California Natural Diversity Database (CNDDB) for the Inverness 7.5 minute quadrangle (CNDDB 2010), and results of the Inventory of Rare and
Endangered Vascular Plants of California (CNPS 2001;).
FEDERAL, STATE, AND CNPS STATUS CODES
FEDERAL LISTING
FSC = A U.S. Fish and Wildlife Service Species of Concern (formerly a category 2 candidate for listing).
CALIFORNIA NATIVE PLANT SOCIETY (CNPS) LISTING
2 = Plants rare, threatened, or endangered in California, but more common elsewhere.
3 = Plants about which we need more information – a review list.
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•

USFWS Endangered and Threatened Species List (April 2001) for the north district of
the GGNRA, the Seashore, and Marin County.

•

Recovery Plan for Coastal Plants of the Northern San Francisco Peninsula (USFWS
2003).

3.4.2

Plant Surveys

May & Associates’ biologists (Loran May, President/Senior Botanist; Kim Cooper, Senior
Ecologist) conducted vegetation mapping and Department of Fish and Game protocol-level
surveys (described in more detail below) of the vegetation within the study area on the following
dates: April 12 (early spring survey), June XXX and July XXX (late spring/early summer
surveys) 2010. Botanical surveys were focused on the special-status and locally rare plants that
were considered to have the potential to occur at the study area (Tables 3-1 and 3-2,
respectively).

Surveys were conducted at the optimum time periods to detect targeted special-status plant
species, if present. Survey timing was based on the reported blooming period for the targeted
species, then adjusted based on local conditions (e.g., temperature, rainfall, observed local
blooming patterns, and observations of nearby known special-status species blooming periods).
The botanical survey protocol was based on the Department of Fish and Game’s “Guidelines for
Assessing the Effects of Proposed Projects on Rare, Threatened, and Endangered Plants and
Natural Communities” (CDFG 2000). Specifically, botanical surveys were conducted during
reported blooming periods for targeted special-status plant species with potential to occur in the
area. In addition, botanical surveys were also timed to cover the optimum identification period
for most plant species known from the region, i.e., early spring, late spring/early summer, and
summer, in order to detect as many plant species that were present in the study area as possible.

All plant species encountered during the botanical surveys were identified to the extent necessary
to determine if they met criteria as a rare, threatened, or endangered species (i.e. identified using
The Jepson Manual (Hickman 1993) and local floras to the genus or species level sufficient to
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determine legal status). The following references (listed alphabetically) were used during the
identification of plants at the site:
•

California Native Plant Society’s Inventory of Rare and Endangered Plants of California
(CNPS 2001)

•

Illustrated Flora of the Pacific States (Abrams 1940)

•

Jepson Online Interchange for California Floristics (Rosatti (ed.) 2006)

•

Manual of the Grasses of the United States (Hitchcock and Chase 1971)

•

Native Shrubs of the San Francisco Bay Region (Ferris, Roxana. 1968)

•

Pacific States Wildflowers (Niehaus and Ripper 1987)

•

Plants of the San Francisco Bay Region, Revised (Beidleman, Linda H. and Kozloff,
Eugene N. 2003)

•

Spring Wildflowers of the San Francisco Bay Region (Sharsmith, Helen K. 1965)

•

The Jepson Manual, Higher Plants of California (Hickman 1993).

For all species that were closely related to a targeted special-status plant species, or whose
identification could not be conclusively determined in the field, a specimen was collected, then
the plant was keyed in the laboratory using a dissecting microscope and May & Associates’ inhouse herbarium collection (for common forbs and grasses). A comprehensive list of plant
species that were observed during the 2010 botanical surveys within the Project Study Area is
presented in Appendix D.
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3.4.3

Habitat Assessment

A habitat assessment was conducted for special-status plant species that could not be identified
during the 2010 field surveys, and for private lands where property access could not be obtained
by the time of the surveys. The habitat assessment used the following methodology for assessing
potential to support special-status species:
•

Review of the known range, elevation, plant community association, soil or substrate
preference, associated species, and known distribution for each of the targeted specialstatus plant species using the references presented above.

•

Assessment of each site for similarity to the above-stated habitat conditions, and all areas
with conditions similar to known habitat that support special-status plants were
thoroughly investigated.

•

Accessible portions of the project site was surveyed on foot using very widely spaced
random walking transects (about 100-500 feet apart) to sample all habitat types and
natural plant communities present. Vegetation mapping was extended on to all
inaccessible lands (i.e. private lands where site access was not granted by the landowners
at the time of the 2010 surveys) based on visual similarity of inaccessible lands to
adjacent accessible lands, and similarity of aerial photographic imagery as observed from
nearby (offsite) locations.

•

Native plant communities, and areas with a high botanical diversity, unusual substrates
(e.g., wetlands, clay flats), or unusual site microclimates or site conditions (e.g., seeps,
rocky areas, standing water, tidal areas) were mapped and investigated carefully on foot
for potential to support special-status plant species.

•

Any plants of the same or similar genus (e.g., any member of the Trifolium genus
encountered was investigated to see if it was the special-status species, Trifolium
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amoneum) or closely-related species and habitats (e.g., driplines of riparian woodlands,
salt marsh habitats) that were observed in the study area were noted on field maps.

Refer to Table 3-1 and 3-2 for a list of targeted special-status plant species and locally rare plants
considered during this assessment.
3.4.4

Vegetation Mapping

Vegetation mapping was conducted using a combination of aerial photographic interpretation
and ground-truthing surveys. Vegetation mapping utilized aerial photographs dated 2004 and
2008 at an approximate scale of 1 inch equals 100 feet, with a topographic map layer as an
overlay. Vegetation types were first determine using aerial photographic interpretation, and later
refined based on ground-truthing (i.e., onsite observation of vegetation community types). A
minimum mapping unit of 300 square feet was used for developing vegetation polygons.
Vegetation polygons were mapped in the field on aerial photographs, and then correlated with
GPS elevational and location data collected by KHE and May & Associates, Inc. staff. This
vegetation map was later used to assist with the wetland assessment mapping (described below).

Vegetation mapping followed vegetation community nomenclature as used by the Point Reyes
National Seashore, and as used in the vegetation mapping report for the nearby Giacomini
Wetland Restoration Project (Point Reyes National Seashore 2004b). Specifically, vegetation
plant communities were based on A Manual of California Vegetation, Second Edition by Sawyer,
Keeler-Wolf, and Evens (Sawyer et. al. 2008). This vegetation classification uses Alliances and
Associations to separate vegetation types based on species dominance. For example, tidal salt
marshes dominated by pickleweed (Salicornia sp) are further divided and grouped in the
Salicornia Alliance. In some instances, these vegetation types were also cross walked to the
earlier Holland classification system (1986) to characterize special habitats that are closely
linked to special-status plant species as described in the CNDDB database (CNDDB 2010).
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3.4.5

Wetland Assessment

A wetland assessment was also conducted to identify vegetation types that could qualify as
jurisdictional wetlands and other waters of the United States, pursuant to Section 404 of the
Clean Water Act. This information is presented to provide planning level background
information for the project, and should not be considered a full wetland delineation using U.S
Army Corps of Engineers methodology. No detailed soils or hydrologic data was collected
onsite. The following references were used to support the wetland mapping effort:
•

Hydric soils information from the Natural Resources Conservation Service (NRCS)
(formerly U.S. Soil Conservation Service) (Soil Conservation Service 1991, and 1995
revision);

•

Soils and landforms information from the U.S. Department of Agriculture Soil
Conservation Service (Marin County Soils Survey, Soil Conservation Service 1985 and
online data 2010); and

•

Topography maps, elevation contour maps, and aerial photographs provided by KHE.

The methodology for identifying potential jurisdictional wetland habitats is as follows. Using an
aerial photographic image, a potential wetland area of interest, described as dark green, greygreen, green-black, and black images on the color aerial photograph, were investigated in the
field as potential wetland habitats. The potential wetland habitats were situated in a topographic
low spot such as a creek channel, canal, or pond, or were flat to gently sloped areas at the edge of
Tomales Bay that are hydrologically connected to the Lagoon. The entire study area was
investigated on foot on April 12, 2010 and May 4 2010, and notes were taken on plant species
composition with the potential wetland habitat areas. Standing and ponded water was also noted,
and a map of potential wetland habitat types was created in the field by correlating observed
vegetation habitat types with the aerial photographic signature. Using a combination of observed
vegetation (for parcels that were accessible at the time of the survey), and offsite aerial
photographic interpretation (for private property where property access was not available at the
time of the survey); observed site contours and topography; aerial photographic signatures; and
Kamman Hydrology & Engineering, Inc.
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GPS elevational, tidal, and locational information provided by KHE, the type and extent of
potential wetland habitats was mapped.

Sites that exhibited a prevalence of hydrophytic (water-loving) vegetation, were located in
topographic low spots, and had flooded, ponded, or moist soils during the April and May, 2010
site visits were mapped as potential wetland habitats. As mentioned earlier, additional detailed
information that would be necessary for a U.S., Army Corps of Engineer’s wetland delineation
was not collected during this assessment. For example, some hydrological information was
noted, but detailed information on site hydrology sufficient to support a detailed wetland
delineation was not recorded. Similarly, no detailed soils information was collected onsite.
Vegetation data was also not collected at specific sampling points. Therefore information
presented in this report should be considered preliminary information on the type and extent of
wetlands onsite, for use in preliminarily site planning.
3.5

Results

3.5.1

Plant Survey Results

NOTE: MOST RARE PLANTS FROM THIS REGION ARE FOUND DURING SUMMER
(JUNE) SURVEYS- MAY & ASSOCIATES PLANS TO FINISH THIS SECTION AFTER
COMPLETING THE SUMMER SURVEYS (JUNE)- NO RARE PLANTS FOUND DURING
APRIL SURVEY LM
As described above, a total of 27 special-status plant species and 7 local plants of concern were
initially considered to have potential to occur in the study area based on data compilation efforts
(Tables 3-1 and 3-2). Of the plants initially considered, XXX special-status plant species and
XXX species of local concern were found during the botanical surveys (Table 3-3). Locations of
special status and locally unusual plants observed during site surveys are indication on Figure 31. Special-status plants that were observed during the 2010 botanical surveys included:
•
•

(CNPS List 1B of species FORTHCOMING
Description of Special-status plants found) FORTHCOMING.
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Plant Species
Scientific Name
FORTHCOMING

Common Name

Identification
Period

2009 Survey
Findings

Table 3-3. Special status plants observed during the 2010 special status plant surveys.

In addition to the special-status plants listed in Tables 3-1 and 3-2 above, the following unusual
local plants that are of interest to local botanists were also observed in the study areas (Table 34). Although these plants do not have any regulatory status and are not considered special-status,
they have been identified in either past reports or through personal communications with experts
as being of local interest. These species were recorded where observed to provide further
knowledge about distribution and abundance at Third Valley Creek and Chicken Ranch Beach.

Plant Species
Identification
Period
Year round

2009 Survey
Findings
Present

Lamp rush

Year round

Present

Leymus triticoides

Creeping wildrye

April- Aug

Present

Plantago maritima var.
juncoides
Rubus parviflora

Goose tongue

Apr-Aug

Present

April - June

Present

Spartina foliosa

Pacific cordgrass

Scientific Name
Juncus balticus

Common Name
Baltic rush

Juncus effusus ssp. brunneus

thimbleberry

Present

Table 3-4. Locally unusual plants observed during the 2010 special status plant surveys.
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Figure 3-1. Known Occurrences of Special-status Plant Species and Plant Species of Local Concern

Forthcoming pending May & Associates June survey.
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3.5.2

Habitat Assessment Results

In addition to mapping special status and locally rare plants that could be identified on the dates
of the surveys, suitable habitat for targeted plants was assessed and identified. The habitat
assessment has two purposes: 1)to give the project team an advanced (as of May 2010) sense of
the locations of rare plant habitats for planning purposes; and 2) to assess potential for
occurrence of any plants that may not have been identifiable during the April, June, and July
2010 surveys (i.e. very late blooming salt marsh species that flower after the end of the project in
July 2010). Habitat suitability for these species was focused on tidal marsh habitat, and was
assessed based on the following criteria:
•

Presence of tidally influenced waterways and related salt marsh habitat;

•

Presence of small areas of open (unvegetated) sandy habitat, or potential to induce
disturbance to create exposed sandy soils that could support special-status plants;

•

Proximity to known populations of special-status plants; and

•

Presence of typical dune scrub and dune sub-shrub species within the area.

In summary, approximately 1.622 acres were mapped as having potential to support target
special status and locally rare plant species. Refer to Figure 3-2 for the locations of suitable
special-status and locally rare plant habitat observed during the April 2010 botanical surveys.
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3.5.3

Vegetation Mapping Results

As described above, the following major vegetation types occur within the study area.

Upland Habitats:
•

Upland Forests (coast live oak /mixed woodland and nonnative mixed woodland) on
steep slopes of the project area;

•

Grassland, including California annual grasslands (nonnative annual grassland) and
moist meadow grassland variants

•

Ruderal Scrub (Coyote brush scrub -ruderal) near turtle pond; and

•

Landscaped and Developed Areas at the Inverness Valley Inn, Keller, Williams and
Whitney parcels.

Potential Wetland Habitats:
•

Forested Riparian areas along Third Valley Creek and the upper portion of Channel B;

•

Wet Meadow/Brackish Marsh at the lower elevational areas of the Whitney and Keller
parcels and as an understory of forested riparian areas;

•

Unvegetated Open Water (e.g., freshwater and brackish water in Third Valley Creek,
Channel B, the pond at Inverness Inn, and in the “turtle pond” on the Whitney Parcel);

•

Mud Flats, Saltwater and other unvegetated tidally influenced areas connected to
Tomales Bay;

•

Beach Dune (vegetated) and Beach Strand (unvegetated) adjacent to Tomales Bay;

•

Tidal Salt Marsh, including high-, mid-, and low-salt marsh habitats; and

These major vegetation and habitat types are described in more detail below based on site
observations in 2010. Refer to Figure 3-3 for locations of observed vegetation types and Table 35 for acreage estimates presented by habitat type. Photographs of selected habitat types are
presented in Appendix E.
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3.5.3.1

Upland Forests

Two types of upland forests were observed in the study area, coast live oak/mixed woodland and
non-native mixed woodland.

Coast Live Oak/Mixed Woodland. This habitat occurs on steep slopes above and adjacent to
Third Valley Creek, and on the northern portion of the Whitney, Williams, Keller, and Inverness
Valley Inn properties. The dominant trees observed in this habitat is coast live oak (Quercus
agrifolia), mixed with some or all of the following co-dominant and sub-dominant tree species:
tanoak (Lithocarpus densiflorus), California buckeye (Aesculus californica), madrone (Arbutus
menziesii), and/or California bay laurel (Umbelluria californica). Some non-native trees such as
cultivated pines (Pinus muricatus) and Monterey cypress (Cupressus macrocarpa) are also
included in this mapping unit. The midstory is absent or sparse in densely forested area, and
sparse to moderate in more open-canopied areas. Midstory vegetation includes some or all of the
following shrubs in more open-canopied areas toyon (Heteromeles arbutifolia), coffeeberry
(Rhamnus californica), poison oak (Toxicodendron diversilobum), California blackberry (Rubus
ursinus), snowberry (Symphoricarpos albus), and/or gooseberry (Ribes spp.). The understory
layer is absent or moderate to sparse, and consists of annual and perennial grasses, forbs, and
ferns. In addition to these native species, a few invasive species were also observed, including
Acacia (Acacia decurrens), greater periwinkle (Vinca major) jubata or pampas grass (Cotaderia
jubata), and English ivy (Hedera helix), although the total percent cover of these species was
very low.

3.5.3.2

Mixed (Non-native) Woodland.

This habitat is similar to the coast live oak/mixed woodland described above, except that most of
the dominant trees are non-native and landscaped trees. This habitat occurs near the footbridge
on Chicken Ranch Beach, and on the Whitney, Williams, and Keller properties. The dominant
trees observed in this habitat is acacia (Acacia sp.), cultivated pine tree (most likely Pinus
muricatus) and Monterey cypress (Cupressus macrocarpa), with a few native trees intermixed
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including individual coast live oak (Quercus agrifolia), madrone (Arbutus menziesii), and
California bay laurel (Umbelluria californica). The midstory is absent or sparse. The understory
layer is absent or moderate to sparse, and consists of annual and perennial grasses, forbs, and
ferns. Invasive species included Acacia (Acacia decurrens). This habitat was found on the
highest points of the berm surrounding Turtle Pond, and on the hillslopes to the north of Turtle
Pond.

3.5.3.3

Grasslands

Two types of grasslands occur in the study area, California annual grassland (also referred to
commonly as non-native annual grassland), and moist meadow, a variant of California annual
grassland that occurs at or near the water table. California annual grassland is dominated by the
following grass species; ripgut brome (Bromus hordeaceous), slender wild oak (Avena barbata),
annual fescue (Vulpia bromoides), along with a variety of forbs such as bur clover (Medicago
polymorpha), little hop clover (Trifolium dubium), sand spurry (Spergularia rubra), and smooth
cat’s ear (Hypochaeris glabra). One locally rare species was observed in this vegetation type,
goose tongue (Plantago maritima var juncoides). In general, California annual grassland was
observed in areas with fill or otherwise disturbed soils, in particular near the foot bridge at
Chicken Ranch Beach and on the berm separating Chicken Ranch Beach from the adjacent State
Lands Commission (SLC) property and south of Turtle Pond.

In addition to the species described in California annual grasslands, a variant of this vegetation
type, moist meadow was observed where fill or otherwise disturbed soils were placed at or near
the water table. Additional grass species observed in moist meadow included velvet grass
(Holcus lanatus), sheep’s sorrel (Rumex acetosella), and slender rush (Juncus occidentalis).
Moist meadow was observed just south of turtle pond. This grassland variant was observed south
of Turtle Ponds on SLC parcel.

While California annual grasslands are not typically considered a wetland habitat, some or all of
this habitat may meet criteria as a jurisdictional wetland, due to its topographic position near
areas that are tidally influenced or wetted by groundwater for long durations.
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3.5.3.4

Ruderal Scrub

Small patches of ruderal coyote bush scrub with a grassland understory were observed south and
east of turtle pond. One species, coyote bush (Baccharis pilularis) dominates this habitat, with a
typical grassland understory (described above).
3.5.3.5

Developed/Landscaped Areas

There are extensive developed and landscaped areas on the Whitney, Williams, Keller, and
Inverness Valley Inn parcels, including buildings, roads, lawns, ornamental trees and shrubs, and
other maintained landscaped areas within the project study area. These areas provide little habitat
value to dependent native plant and wildlife species.
3.5.3.6

Forested Riparian

Two types of forested riparian woodlands were observed in the study area, red alder/arroyo
willow riparian (also referred to by CNPS as Red Alder Alliance) that occurs along the lowest
elevational portions of Third Valley Creek (from approximately the Keller parcel down to the
Chicken Ranch Beach access trail), and Mixed Riparian Woodland (also referred to by CNPS as
Coast Live Oak Alliance) that occurs in the upper elevational portions of Third Valley Creek,
approximately from the Inverness Valley Inn to the western edge of the Keller parcel. These two
types of forested riparian woodlands are described in detail below.

Most of these riparian communities are hydrologically influenced by the freshwater flow in
Third Valley Creek and, (in low-lying areas closest to Chicken Ranch Beach), potentially some
backwater flooding of salt or brackish water from Tomales Bay. The resulting mixing of
freshwater and brackish water, as well as seasonal flow patterns in these riparian areas influences
the species composition and structure of these habitats. Groundwater (seep) flow may also
contribute to the hydrology of these habitats throughout the Third Valley Creek valley.
•

Red Alder/Arroyo Willow Riparian Woodland (Red Alder Alliance, Alnus rubra/Salix
lasiolepis Association(Sawyer et. al 2008)). The red alder/willow riparian woodland
supports two main dominant trees, red alder (Alnus rubra) and arroyo willow (Salix
lasiolepis) along the low flow channel of the creek. Occasional subdominant species
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included shining willow (Salix lucida ssp. lasiandra), California blackberry (Rubus
ursinus), hedgenettle (Stachys ajugoides), horsetail (Equisetum spp.), and (Scirpus
maritimus). In addition to these native species, one invasive species was also observed,
Acacia (Acacia decurrens), although the total percent cover of this species was very low.
•

Mixed Riparian Woodland. Mixed riparian woodlands in the study area supported an
almost equal mixture of three or more of the following dominant tree species; California
bay laurel, California buckeye, and coast live oak on the floodplain terraces; box elder
(Acer negundo), Oregon ash (Fraxinus latifolia), blue elderberry (Sambucus mexicanus),
and big-leaf maple (Acer macrophyllum) on high-flow terraces above the active creek
channel, and red alder (Alnus rubra) and arroyo willow (Salix lasiolepis) along the low
flow channel of the creek. This habitat also occasionally included shining willow (Salix
lucida ssp. lasiandra). Mixed riparian woodland has a dense and varied midstory and
understory comprised of one or more of the following: Himalayan blackberry (Rubus
discolor), California blackberry (Rubus ursinus), thimbleberry (Rubus parviflorus),
gooseberry (Ribes sp.), California bee plant (Scrophularia californica), wild cucumber
(Marah fabaceus), hedgenettle (Stachys ajugoides), horsetail (Equisetum spp.), and
paniculed bulrush (Scirpus macrocarpus). In addition to these native species, a few
invasive species were also observed, including Acacia (Acacia decurrens), cotoneaster
(Cotoneaster sp.), greater periwinkle (Vinca major), Himalayan blackberry (Rubus
discolor), and English ivy (Hedera helix), although the total percent cover of these
species was low.

3.5.3.7

Wet Meadow/Brackish Marsh (Schoenoplectus-Typha latifola Association and
Scirpus microcarpus Alliance (Sawyer et. al 2008)).

In areas surrounding Channel B ditches and the “Turtle Pond” on the Whitney parcel, and in
many of the lower elevational areas of the Keller, and state parcel, there is a mosaic of wet
meadow and brackish marsh vegetation (most closely resembling the Bulrush-Cattail-Spikerush
mapping unit (Sawyer et. al 2008). This vegetation surrounds several unvegetated open water
features that appear to have been artificially created, including the drainage ditch and turtle pond,
and unintended low spots created by installation of berms and ditches to control tidal and
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floodwaters near developed areas. Because the site has been manipulated (graded, diked,
bermed) in the past, the vegetation is truly a mosaic, with more typical brackish marsh species in
lowest elevational areas adjacent to the water’s edge, and wet meadow in slightly higher and
drier areas. This mosaic was mapped as a single mapping unit because it was difficult to
accurately exhibit the types individually due to minimum mapping polygon units.
•

Wet Meadow (Scirpus microcarpus alliance). Wet meadow is dominated by a
diverse mixture of spikerush (Eleocharis macrostachya), rushes (Juncus balticus,
effusus, and occidentalis), paniculed bulrush (Scirpus macrocarpus), creeping bent
grass (Agrostis stolonifera), and perennial ryegrass (Lolium perenne), as well as
occasional sedge (Scirpus microcarpus) and water cress (Rorippa nasturtiumaquaticum). The hydro-period for this community is shorter than for the Brackish
Marsh, with inundation and soil saturation typically to early summer. Wet meadow is
a transitional wetland habitat, located between the perennial wet brackish marsh and
the adjacent upland high marsh/transitional ecotone area described below.

•

Brackish Marsh (Schoenoplectus-Typha latifola Association). Brackish marsh
vegetation is dominated by tall emergent freshwater marsh species such as bulrush
(Schoenoplectus=Scirpus californicus), alkali bulrush (Scirpus maritimus), and
occasional cattails (Typha spp.), bulrush (Scirpus americanus), as well as lowgrowing species such as rushes (Juncus balticus, effusus, and occidentalis) and
mannagrass (Glyceria sp.). The hydroperiod for this habitat is close to year-round.

3.5.3.8

Open Water Habitats (Third Valley Creek, Turtle Pond, Drainage Canals)

This habitat type includes the unvegetated open (flowing) water in Third Valley Creek, the
ponded area of Turtle Pond on the Whitney parcel, and the unvegetated drainage ditches that
were artificially created to drain the residential parcels and the roads. This habitat type is mostly
freshwater, with some brackish water where drainage features are influenced by tidal action. It
extends to the Ordinary High Water Mark, which is commonly distinguished by a cut bed and
bank, drift or wrack line, or erosional scour mark.
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3.5.3.9

Salt Water/Tidal Mud Flat (Tomales Bay)

This habitat type includes the unvegetated open water in Tomales Bay, and the tidally influenced
unvegeted mudflats, channels and waterways leading from the beach into Tomales Bay. This
habitat type is mostly saltwater, with some brackish water where tidal areas mix with freshwater
habitats described above. The type and amount of this habitat changes with tidal action, but
generally extends from the mean high tide to the low tide line, as distinguished by a shift from
unconsolidated sand to a mud substrate with a drift or wrack line, or erosional scour mark along
the upper edge.

3.5.3.10

Beach Dune (vegetated) and Beach Strand (unvegetated)

Beach dune is a vegetated community that occurs on stable pockets of sand. Native dune species
observed in this habitat type include beach burr (Ambrosia chamissonis) and saltgrass (Distichlis
spicata), mixed with occasional goose tongue (a locally rare plant)(Plantago maritima var
juncoides), annual grasses, and forbs. In the study area this habitat is small and ruderal in nature.
Unvegetated beach strand is defined as unconsolidated sand between the open water in Tomales
Bay and the vegetated beach dune/tidal salt marsh vegetated areas.

3.5.3.11

Tidal Salt Marsh

This habitat type is closest to the description of the Pickleweed Alliance (Salicornia
virginica/Distichlis spicata/Jaumea carnosa Association as described in the Manual of
California Vegetation, second edition (Sawyer et al. 2008). It is abundant at Chicken Ranch
Beach, especially the south of the creek outfall. This habitat type is located where salt water and
brackish standing and slow-moving water settles in low spots between Tomales Bay and
surrounding upland areas. At Chicken Ranch Beach, a combination of artificial grading, wave
action, alluvial deposition from Third Valley Creek, and sand spit development have created
high topographic diversity and a related mosaic of high, mid and low marsh areas. This habitat is
known to support a variety of native plants, many of which are rare or uncommon.
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Three subtypes of tidal salt marsh were observed in the study area, each with similar, but
distinctive vegetation patterns: Tidal Salt Marsh-High, Tidal Salt Marsh-Mid, and Tidal Salt
Marsh-Low, described in more detail below.
•

Tidal Salt Marsh-High. This habitat (also referred to as high marsh) is located in the
highest elevational position within the tidal salt marsh complex, and supports a mosaic of
several typical salt marsh species. This habitat supports one characteristic species, marsh
gumplant (Grindelia sp.), as well as more typical salt marsh species such as alkali heath
(Frankenia salina), red fescue (Festuca rubra), pickleweed (Salicornia virginica), and
saltgrass (Distichlis spicata). Gumplant-lined channels are a commonly observed
occurrence along many of the levees characteristic of Tomales Bay’s deltaic marshes
(Point Reyes National Seashore 2004b). These areas are typically inundated during very
high tide events and winter and spring floods, they have saturated soils present through
approximately early summer.

•

Tidal Salt Marsh-Mid. Tidal saltmarsh-mid (also referred to as mid-marsh) differs from
high marsh because it lacks marsh gumplant, and also because there is a shift in species
dominance from alkali heath/red fescue/pickleweed/saltgrass mixture that defines the
high marsh to a pickleweed/saltgrass/salty Susan (Jaumea carnosa) /arrow grass
(Triglochin spp.) mixture. Mid-marsh was most commonly observed in topographic
depressions such as former drainage ponds or slough traces, in areas where soil saturation
persists throughout most of the growing season. This habitat type is densely vegetated,
forming a dense turf-like surface.

•

Tidal Saltmarsh- Low. Tidal Saltmarsh- Low (also referred to as low marsh) differs from
mid and high marsh by having a sparse vegetation cover of saltwater tolerant species such
as Pacific cordgrass (Spartina foliosa) (a locally rare species) that grow in ponded areas,
as well as less common species such as pickleweed, salty Susan, arrow-grass (Triglochin
spp.), western marsh rosemary (Limonium californicum), and saltgrass. During the
summer, the presence of purple-flowered western marsh rosemary easily distinguishes
the “low” tidal salt marsh in deltaic systems.
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3.5.4

Wetland Assessment Results

There are several potential jurisdictional wetland habitats present in the study area as indicated
on Figure 3-4 and summarized on Table 3-5. These habitats appear to meet the criteria as
jurisdictional wetlands and Other Waters of the United States, pursuant to Section 404 and 401
of the Clean Water Act. The following information should be considered preliminary, and should
not be considered, nor used as a substitute for a wetland delineation using U.S. Army Corps of
Engineer’s approved wetland delineation methodology. However, this information will yield
results close to those of a wetland delineation sufficient to assist and inform the wetland
restoration planning process. Following conceptual design of a preferred alternative, a detailed
wetland delineation using Corps-approved methods should be conducted to support
environmental documents and permits. Habitats were considered to be potential jurisdictional
wetlands where they exhibited several of the following site characteristics:
•

a dark green, grey-green, green-black, or black image on the aerial photograph;

•

location in a topographic low spot such as a creek channel, canal, or pond, or in a flat to
gently sloped area with an upslope water source;

•

location within the high tide mark of Tomales Bay and tidally influenced areas direct
hydrological connected to the Lagoon (based on topography and NOAA tide gage
information);

•

Sites with flowing, standing, or ponded water (e.g. turtle pond, drainage ditches, Third
Valley Creek) observed during the April 2010 survey.

•

Sites that exhibited a prevalence of hydrophytic (water-loving) vegetation during the
April 2010 survey

•

Sites with saturated, inundated or otherwise obviously moist soils during the April and
June 2010 site visits
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Table 3-5. Summary of Upland and Potential Wetland Habitats present in the Study Area
Vegetation Type
Coast live oak mixed
woodland

Non-Jurisdictional
Uplands (acres)

Vegetated
Wetlands (Acres)

Unvegetated Other Waters of the
U.S. (OWUS) (Acres)

Notes:

0.573

Mixed nonative woodland

2.65

Annual grassland

0.27

ccoyote bush scrub
Forested Riparian Woodlands
Red Alder/Arroyo Willow
Riparian Woodland
Mixed Riparian Woodland

0.131
1.51

Areas extending from the top of bank or Ordinary High Water Mark (OHWM) to approximately the
edge of the outer tree’s dripline
In general, all areas mapped as mixed riparian woodland from the top of bank to approximately 2030 feet above the top of bank/OHWM

0.476

Wet Meadow/Brackish Marsh/Moist Meadow
Moist Meadow

0.29

Wet Meadow/Brackish Marsh

0.809

Entire polygon. Note: mapped as one unit due to minimum mapping unit polygon size limitations

Open Water Habitats
Third Valley Creek

0.18

Turtle Pond

0.142

Drainage Canal (Channel B)

0.076

Unvegetated areas as visible on aerial photographs, as measured in GIS from edge of study area to
edge of turtle pond, assuming an average width as measured in the field

Salt Water/Tidal Flat
Tidal Flat

1.981

Visible unvegetated areas that were exposed during low tide, from approximately mean low tide to
wrack line or erosional scour line
Sandy areas above high tide line to edge of vegetation as visible on air photos

Beach Strand (unvegetated
sand)
Beach Dune (Ruderal)
Tidal Salt Marsh
Tidal Salt Marsh-High

0.078

Polygon as observed onsite and mapped as a polygon

0.546

Tidal Salt Marsh-Mid.

0.753

Tidal Saltmarsh- Low.

0.245

Mapped using GPS in the field as a polygon based on topographic position, observed hydrology,
and vegetation characteristics
Mapped using GPS in the field as a polygon based on topographic position, observed hydrology,
and vegetation characteristics
Mapped using GPS in the field as a polygon based on topographic position, observed hydrology,
and vegetation characteristics

Subtotal Non-Jurisdictional
Uplands
Subtotal Vegetated Wetlands

1.348

Unvegetated areas as visible on aerial photographs as measured in GIS from edge of study area to
edge of Bolinas Lagoon, assuming an average width as measured in the field
Unvegetated areas as visible on aerial photographs

3.624

Subtotal Unvegetated Other Waters of the United States

4.707
3.727

TOTAL Potential Jurisdictional Wetlands (Vegetated Wetlands + Unvegetated Other Waters Of the US Habitats)

8.434
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The following plant communities and vegetation types were considered to be potentially
jurisdictional vegetated wetlands and unvegetated Other Waters of the United States:

3.6

•

1.51 Acres of Red Alder/Willow Riparian Woodland;

•

0.476 Acre of Mixed Riparian Woodland;

•

0.29 acre of Moist Meadow;

•

0.809 acre of Wet Meadow/Brackish marsh;

•

0.18 acre of unvegetated open water in Third Valley Creek (within the study area);

•

0.142 acre of Open Water in Turtle Pond:

•

0.076 acre of unvegetated open water in Drainage Channel B (within the study area);

•

1.981 acres of unvegetated tidal flat habitat;

•

1.348 acre of unvegetated Beach Strand;

•

0.078 acre of vegetated Beach Dune (ruderal);

•

0.546 acre of Tidal Salt Marsh- High;

•

0.753 acre of Tidal Salt Marsh- Mid; and

•

0.245 acre of Tidal Salt Marsh- Low.
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Chapter 4: Existing Wildlife Conditions

Avocet Research Associates
65 Third Street, Suite 23, Point Reyes Station, California 94956

California red legged frog.
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4.1

Introduction

Avocet Research Associates (ARA) conducted ten wildlife surveys between January 10 and May
23, 2010 to document presence/absence of wildlife in the lower Third Valley Creek watershed
and to determine likely presence or absence of listed species that might be affected by any
restoration effort. Field coverage included general reconnaissance surveys, diurnal and nocturnal
amphibian surveys, and avian point counts (Tables 4-1 and 4-2).

Obs.*
Date (2010)
Activity
JE
Jan 14
reconnaissance
JE, SB
Feb 22
amphibian survey
JE, SB
Feb 25
amphibian & avian survey
JE
Feb 27
winter avian survey
JE
Mar 04
winter avian survey
JE
Mar 17
general wildlife survey
JE
Apr 15
avian point count
JE
May 13
avian point count
JE
May 14
avian point count
JE
May 23
general wildlife survey
*Observers: Seth Bunnell (SB); Jules Evens (JE)
Table 4-1. Wildlife surveys of lower Third Valley Creek: dates, activity, observers.

4.2

Biological Assessment Methods

General wildlife surveys and amphibian surveys were simple searches of various habitats to find
individuals or sign of species presence in the watershed. These surveys included nighttime
“eyeshine” searches using flashlight and binoculars.

One of the focal species of surveys was the California Red-legged Frog (Rana aurora draytonii),
because of that species’ regulatory status and likely presence (known records within 1-mile
radius of the site). Therefore, in response to the U.S. Fish and Wildlife Service’s “Revised
Guidelines on site assessments and field surveys for the California Red-legged Frog, August
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2005,”5 ARA provided USFWS and California Department of Fish and Game with a preliminary
site assessment (February 26, 2010; see Appendix F). A response from David Kelly, USFWS
Recovery Branch (March 3, 2010) stated, “In this area there is such a high probability of finding
frogs that we do not require surveys when the habitat conditions can support frogs. We assume,
in that case, that there are red-legged frogs on site and that any further activities on the property
must be assessed by the Service for impacts to the frog (through consultation) before
proceeding.” As a result of this determination, ARA did not conduct protocol-level surveys for
the CRF.

Avian point counts conformed to the Point Reyes Bird Observatory Conservation Science Point
Count Methodology (2003) using the 50-meter fixed radius standard. This method has a lower
resolution than the variable circular plot method and was chosen because our primary purpose
for the surveys was to determine presence/absence, not to calculate more refined demographic
data. However, the results of surveys using this method will allow for comparisons among prerestoration and post-restoration years.

Listening stations were distributed at 150 to 200-m intervals from the mouth of Third Valley
Creek upstream for approximately 1600 meters. This allowed us to detect species along the
lower reaches of the creek as well as those in more densely vegetated upstream habitats.

Point Code
CHRA01
CHRA02
CHRA03
CHRA04
CHRA05
CHRA06
CHRA07
CHRA08

Zone
Easting*
10S
511816
10S
511740
10S
511839
10S
511591
10S
511407
10S
511164
10S
510911
10S
510617
* datum is UTM: NAD 83

Northing
4217987
4218021
4217971
4217990
4217898
4217782
4217759
4217668

Table 4-2. Locations of stations used during avian population survey point counts.

5

http://www.dfg.ca.gov/wildlife/nongame/docs/CRF-Survey Guidance%20Aug2005_FINAL.pdf
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Species detected (or presumed present) were assigned habitat categories based on either observed
associations or known life histories (Table 4-3).

Habiat type†
Closed-cone pine forest
Coastal strand/Coastal dunes
Chaparral
Coastal Redwood forest
Saline Emergent Wetland (=tidal marsh)
Coastal prairie
Coastal sage scrub
Decadent forest
Estuarine-Marine
Freshwater
Fresh Emergent wetlands
Valley grassland & pasture
Mixed Evergreen Forest
Northern coastal scrub
Sagebrush scrub
Shadescale Scrub
Coastal Oak-woodland
Wetland-riparian
Other types*
Urban
Human structures
Ruderal
† http://www.calflora.org/index.html
* additional classes

Codes
CCPF
CS, CD
CH
CRF
SEW
CP
CSS
DF
E-M
FW
FEW
G
MEF
NCS
SAS
SHS
COW
W-R
U
HS
R

Table 4-3. Wildlife assigned habitat affinities based on California Native Plant Society plant
community classifications.†

Each species that is afforded official, legal status is identified in Table 4-5, as follows:
•

Federally Endangered (FE)

•

Federally Threatened (FT)

•

State Endangered (SE)
Kamman Hydrology & Engineering, Inc.
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•

State Threatened (SE)

•

Federal Species of Concern (FSC)

•

California Dept. of Fish and Game: Species of Special Concern (SSC)

•

California Dept. of Fish and Game: Bird Species of Conservation Concern (BSSC)

•

U.S. Forest Service-Sensitive (USFS-S)

•

International union of Concerned Scientists-Vulnerable (IUCN-V)

4.3

Biological Assessment Results

4.3.1

Vertebrate Species

A list of species observed, probably occurring, or possible occurring in the Third Valley Creek
watershed provided (Table 4-4). Observed species are the result of reconnaissance site visits and
field surveys conducted on ten dates between January 14 and May 23, 2010 (Table 4-1).
Probable and possible occurring species are included based on the habitat characteristics of the
watershed and professional knowledge of species’ habitat affinities and distributions on the Point
Reyes Peninsula and within the Tomales Bay watershed (Evens 2008). Some species may occur
but were not detected on these surveys because of their biological phenology. For example, the
tidewater goby, a fish, is active only in summer and fall, a time period outside the scope of this
fieldwork. (ARA, with cooperation form California Department of Fish and Game and the
National Park Service, intends to return to the site during late summer-early fall to sample for
this and other aquatic species.) Likewise, the timing of our field visits had a dearth of warm days,
therefore some species that are active only during higher temperature periods (e.g. alligator
lizard) are undoubtedly present, but were not detected.
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Total

Listed
spp.

Spp. obs.

Prob.

Poss,

Fish

4

0

3

1

4

Herpatile

2

8

7

1

16

Bird

6

63

11

2

76

Mammal

5

9

11

2

26

Total

17

80

32

5

122

Taxonomic group

spp.

Table 4-4. Summary of number of wildlife species observed, or probably/possibly regularly
occurring in lower Third Valley Creek habitats.

Insect and fish surveys were not conducted during the course of this fieldwork, therefore this
summary underestimates those taxonomic groups. Of the 63 bird species listed herein, 54 are
either documented as nesting or assumed nesting within the watershed based on behavior (e.g
singing on territory). The Point Reyes area is known for the occurrence of rare and out-of-range
birds, therefore the number of “possible” species is undoubtedly an underestimate. If the
restoration increases the extent of riparian habitat, in particular, the number of migrant and
vagrant bird species attracted to the site will increase accordingly (see the discussion of Yellowbreasted Chat, below, as an example of such species.)

Each species is ranked according to the expected effect of the hydrological restoration of Third
Valley Creek on that species’ habitat and therefore its population within the watershed (Table 45. Column F: “effect”). Several assumptions informed the ranking of the effects of restoration on
each species6, including: restoration will improve hydrologic function, including watercourse
sinuosity, streambed diversity, estuarine connectivity, and water quality; restoration will increase
the extent of riparian and emergent marsh vegetation on the site; species with affinities for
riparian or emergent marsh vegetation will benefit from increased habitat extent and complexity;

6

We did not distinguish among restoration alternatives with the assumption that any other than “no
action,” would improve the hydrological and ecological functions of the lower reaches of Third Valley
Creek.
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Co

on
mm

m
na

e

LISTED SPECIES
Tidewater goby
Tomales Roach
Steelhead (c. Cal coast ESU)
Coho (c.Cal coast ESU)
California Red-legged Frog
Northern Pacific Pond Turtle
Osprey*
Northern Spotted Owl**
Olive-sided Flycatcher*
Yellow Warbler*
"San Francisco" Common Yellowthroat*
Yellow-breasted Chat
Pallid bat
Townsend's Long-eared Bat
Fringed-tailed Myotis
"Point Reyes" Mountain beaver
River Otter
OTHER NATIVE VERTEBRATE SPECIES
HERPATILES
California Slender Salamander
Oregon Ensatina
Rough-skinned Newt
Coast Range Newt
California Giant Salamander
Arboreal Salamander
Western Alligator Lizards
Coast Range Fence Lizard
Western ("Stilton's") Skink
Northern Rubber Boa
Pacific Gopher Snake
Oregon ("Aquatic") Garter Snake
Coast Garter Snake
California Red-sided Garter Snake

tin
La

me
na

Pr

Eucyclogobius newberryi
Lavinia (Hesperoleucus) symmetricus
Oncorhynchus mykiss irideus
Oncorhynchus kisutch
Rana aurora draytoni
Actinemys marmorata marmorata
Pandion haliaetus
Strix occidentalis caurina
Contopus cooperi
Dendroica petechia
Geothlypis trichas lucida
Icteria virens
Antrozous pallidus
Plecotus townsendii
Myotis thysanodes thysanodes
Aplodontia rufa phaea
Lontra canadensis

Bratrachoseps attenuatus
Ensatina eschscholtzii oregonensis
Taricha granulosa
Taricha torosa torosa
Dicamptodon ensatus
Aneides lugubris
Elgaria coerulea & E.multicarinata
Sceloporus occidentalis bocourtii
Plestiodon skiltonianus skiltonianus
Charina bottae
Pituophis catenifer catenifer
Thamnophis atratus (intergrades)†
Thamnophis elegans terrestris
Thamnophis sertalis infernalis

e
es

e
le
nt
ab ssibl ect
ob
Pr
Po
Eff

√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√

√
√
√
√
√
√
√
√
√
√
√
√
√
√
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b
Ha

t
ita

Sta

†
†
†
†
†
†
0
0
0
†
†
†
0
0
0
0
†

E-M, FW
E-M, FW
E-M,FW
E-M,FW
FW,FEW
FW,FEW
CCPF
MEF,CCPF
CCPF,DF
W-R,FEW
W-R,FEW
W-R
Aerial,DF
HS,DF
Aerial,DF
MEF
E-M,FW,FEW,W-R

†
†
†
†
†
0
0
0
0
0
0
0
0
0

All
W-R,MEF
FW,FEW,MEF,
FW,FEW,MEF
FW,FEW,MEF,CCPF
MEF
MEF,CCPF
NCS, MEF, CCPF,DF
G,NCS,MEF
G,MEF,NCS
G,MEF,NCS
G,FEW,W-R
G,MEF,NCS,W-R
G,MEF,NCS,W-R

tus

FE;SSC
SSC (Watch List 3)
FT
FE,SE
FSC,ST
SSC, USFS(S);IUCN:VU
USFS (S)
FT;ST;
BSCC (priority 2)
BSCC (priority 2)
BSCC (priority 3)
BSCC (priority 3)
SSC
SSC
SSC
SSC
SSC
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Co

m
na
on
m
m

BIRDS
Canada Goose
Great Egret
Black-crowned Night-Heron
California Quail*
Double-crested Cormorant
Turkey Vulture*
Sharp-shinned Hawk
Cooper's Hawk
Red-tailed Hawk*
Red-shouldered Hawk*
Band-tailed Pigeon*
Mourning Dove*
Barn Owl*
Great Horned Owl*
Barred Owl
Northern Saw Whet Owl
Anna's Hummibngbird**
Allen's Hummingbird**
Belted Kingfisher
Acorn Woodpecker**
Nuttall's Woodpecker*
Downy Woodpecker*
Hairy Woodpecker*
Northern Flicker*
Pliiated Woodpecker*
Black Phoebe**
Western Wood-Pewee*
Pacific-slope Flycatcher**
Hutton's Vireo**
Warbling Vireo**
Steller's Jay*
Western Scrub-Jay**
American Crow*
Common Raven*
Tree Swallow*
Violet-green Swallow*
N. Rough-winged Swallow

e
tin
La

Branta canadensis
Ardea alba
Nycticorax nycticorax
Callipepla
Phalacrocorax auritus
Catharus aura
Accipiter striatus
Accipiter cooperii
Buteo jamaicensis
Buteo lineatus
Patagioenas fasciata
Zenaida mavroura
Tyto alba
Bubo virginianus
Strix varia
Aegolius acadicus
Calypte anna
Selasphorus sasin
Ceryle alcyon
Melanerpes formicivorus
Picoides nuttallii
Picoides pubescens
Picoides villosus
Colaptes auratus
Drycopus pileatus
Sayornis nigricans
Conotopus sordidulus
Emidonax difficilis
Vireo huttoni
Vireo gilvus
Cyanocitta stelleri
Aphelocoma californica
Corvus brachyrhynchos
Corvus corax
Tachycineata bicolor
Tachycineta thalassina
Stelgidoteryx serripennis

me
na

Pr

e
es

e
le
nt
ab ssibl ect
ob
Pr
Po
Eff

√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
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0
†
†
†
0
0
†
†
0
†
0
0
0
0
0
0
†
†
†
0
†
†
0
0
0
†
0
†
†
†
0
0
0
0
†
†
†

b
Ha

t
ita

Sta

tus

Beach
TM
IT,W-R
CCPF, NCS
Beach
Aerial,DF
MEF,W-R,CCPF
MEF,W-R,CCPF
MEF,W-R,CCPF
MEF
CCPF
W-R,CCPF
G,U,DF
MEF,CCPF,DF
MEF,CCPF,W-R
MEF,CCPF,DF
W-R,CCPF,CS
W-R,NCS,MEF
W-R
CCPF
W-R,MEF
W-R,MEF
CCPF,MEF
MEF,DF
CCPF,DF
W-R, HS
MEF
W-R,MEF,HS
,MEF, W-R
W-R,MEF
ALL
ALL
ALL
CCPF,MEF
Aerial, CCPF,MEF
Aerial, CCPF,MEF
Aerial, CCPF,MEF
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Co

m
na
on
m
m

Cliff Swallw*
Barn Swallow*
Chestnut-backed Chickadee**
Bushtit**
Pygmy Nuthatch*
Brown Creeper*
Bewick's Wren*
Winter Wren*
Ruby-crowned Kinglet
Swainson's Thrush*
Hermit Thrush
American Robin**
Wrentit**
Cedar Waxwing
Orange-crowned Warbler**
Yellow-rumped Warbler
Townsend's Warbler
Wilson's Warbler**
MacGillivray's Warbler*
Spotted Towhee**
California Tohee**
Savannah Sparrow
Song Sparrow**
White-crowned Sparrow
Golden-crowned Sparrow
Western Tanager
Dark-eyed Junco*
Brown-headed Cowbird*
Black-headed Grosbeak*
Purple Finch*
House Finch*
Red Crossbill*
Pine Siskin*
American Goldfinch**

e
tin
La
Peterochelidon pyrrhonata
Hirundo rustica
Poecile rufescens
Psaltriparus minimus
Sitta pygmaea
Certhia americana
Thyromanes bewickii
Troglodytes troglodytes
Regulus calendula
Catharus ustulatus
Catharus guttatus
Turdus migratorius
Chamaea fasciata
Bobycilla cedrorum
Vermivora celata
Dendroica coronata
Dendroica townsendii
Wilsonia pusilla
Operornis tolmiei
Pipilo maculates
Pipilo crissalis
Passerculus sandwichensis
Melospiza melodia
Zonotrichia leucophyrys
Zonotrichia articapilla
Piranga ludoviciana
Junco hyemalis
Molothrus ater
Pheuticus melanocephalus
Carpodacus purpureus
Carpodacus mexicanus
Loxia curvirostra
Carduelis pinus
Carduelis tristis

me
na

Pr

√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√

e
le
nt
at
ab ssibl ect
bit
ob
Pr
Po
Eff
Ha
† Aerial, CCPF,MEF
† Aerial,HS,MEF
† W-R,MEF,CCPF
† W-R,NCS
0 CCPF
† CCPF,MEF.W-R
† NCS,MEF,W-R
0 MEF,CCPF
† W-R,MEF,CCPF
† W-R,MEF,CCPF,
† W-R,MEF,CCPF
† W-R,MEF,CCPF
0 NCS,MEF
† W-R,MEF
† W-R,MEF
† W-R,MEF,CCPF
† W-R,MEF,CCPF
† W-R,MEF,CCPF
√
† W-R,MEF
0 NCS
0 R,NCS
√
0 SEW,FEW,G
† W-R,FEW,SEW
0 All
0 All
√
† MEF,CCPF,W-R
0 MEF,CCPF
√
† W-R,NCS,MEF
† W-R,MEF,CCPF
† W-R,MEF
0 All
√
0 CCPF,R
† W-R,CCPF
† W-R,NCS

e
es
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m
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m
m

e
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La

me
na

Pr

e
es

e
le
nt
ab ssibl ect
ob
Pr
Po
Eff

b
Ha

t
ita

Sta

tus

MAMMALS
Virginia oppossum
Didelphis virginiana
√
† W-R,NCS,MEF
Shrew species
Sorex spp.
√
† W-R, MEF,CCPF,VP-G
Shrew mole
Neurotrichus gibbsii
√
† W-R,MEF,CCPF,VP-G
Broad-handed mole
Scapanus latimorius
√
† W-R, G
Bat species
Chiroptera spp
√
† Aerial,HS,DF, W-R
Botta's Pocket Gopher
Thomomys bottae
√
† G, NCS
burrows
Coyote
Canas latrans
√
† ALL
scat
Gray fox
Urocyon cinereoargenteus
√
† ALL
tracks
Short-tailed Weasel
Mustela erminea steatori
√
0 MEF, CCPF
locally rare
Striped Sku nk
Mephitis mephitis
√
0 ALL
Raccoon
Procyon lotor
√
† All
tracks
Mountain Lion
Panthera concolor
√
0 Transient
anecdotal
Bobcat
Felis rufus
√
0 ALL
Black-tailed Deer
Odocoileus hemionus columbianus
√
0 CS,R
scat
Dusky-footed Woodrat
Neotoma fuscipes
√
† R,F
lodges
Brush Rabbit
Sylvilagus bachmani
√
† NCS
visual
Sonoma chipmunk
Tamias sonomae
√
0 MEF
visual
Deer mouse
Peromyscus maniculatus
√
† W-R,G
California Meadow Vole
Microtus californicus
√
† W-R,G
runways
EXOTIC VERTEBRATES
American Bullfrog
Rana catesbeiana
√
0 FW
Wild Turkey
Meleagris gallopavo
√
0 All
Eurasian Collared Dove
Streptopelia decaocto
√
0 All
European Starling
Sturnus vulgaris
√
0 All
House Sparrow
Passer domesticus
√
0 U
Red Fox
Vulpes vulpes
√
0 All
House Mouse
Mus musculus
√
0 U
Rat
Rattus spp.
√
0 U
* Assumed nesting in watershed; ** Confirmed nesting in watershed
† North of the San Francisco Bay, there is a very large intergrade range between the Oregon Gartersnake and T. a. atratus or T. a. zaxanthus
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species that forage primarily in riparian habitats (habitat code W-R) will benefit; habitat
requirements of listed species (e.g red-legged frog) will be incorporated into the restoration
design.

The “effect” rankings in Table 4-5 are coded as follows:
†

Restoration expected to have a positive effect

0

Restoration expected to have no effect or a negligible effect

Considering the 17 special status species and based on the assumptions enumerated above,
stream restoration is expected to have a positive effect on ten (58.9%) and a negligible effect on
seven (41.1%). Considering the 104 other native, non-listed species (14 herpatile; 71 bird; 19
mammals), restoration is expected to benefit 56.7 percent and have a negligible effect on 43.3
percent. The eight non-native species are opportunistic generalists, none specifically allied with
wetland-riparian vegetation, therefore it was assumed that the restoration would have no effect
on those species.

4.3.2

Species Accounts

The primary purpose of these field investigations was to identify those species that are officially
“listed,” that is, afforded legal protections under the federal and State endangered species acts,
and are occurring or potentially associated with lower Third Valley Creek. The habitat
requirements and potential effects of restoration on each of those species is discussed by species
account, below. Specific recommendations are included with each species account to provide
direction in restoration design.
•

Tidewater goby, Eucyclogobius newberryi

Status: Designated as Endangered in the entire range on February 4, 1994 (59 FR 5494),
as amended in California (USFWS 2008). Critical habitat was designated 20 Nov. 2000
(65 FR 6993). Also listed as a California Species of Concern (CDFG 2000). Critical
Habitat is designated for the species; a new proposal for critical habitat is undergoing
review. A recovery plan is in effect, December 7, 2005. (USFWS 2005.)

Kamman Hydrology & Engineering, Inc.
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After going undetected half a century, this brackish water species was rediscovered
during reconnaissance work in the Giacomini Restoration site in 2002, prior to wetland
restoration (ARA 2002). ARA had not sampled the potential habitat in lower Third
Valley—Channels A & B and the Turtle Pond—at this writing due to permit and seasonal
limitations. The timing of ARA’s wildlife surveys (January-May 2010) was too early in
the season to ensure that sampling would not result in a false negative, as late summerearly fall is the best time frame given the species’ life history. On May 10. 2010, ARA
received word that National Park Service fisheries biologist Darren Fong and California
Department of Fish and Wildlfie biologist Ryan Watanabe would sample the site in late
summer or early fall, 2010, to determine presence/absence of this species. The exact date
of the survey effort has not yet been determined.

Recommendations: The brackish wetlands surrounding Tomales Bay are within the
critical habitat of the goby. Restoration work should await the results of goby surveys. If
present, design criteria should include creation or protection of existing goby habitat.
Habitat criteria for red-legged frog may provide an “umbrella” for the goby.

•

Tomales Roach, Lavinia symmetricus symmetricus

Status: A California Species of Concern (CDFG 2010; Watch list 3) associated with
”Walker Creek and other tributaries of Tomales Bay” (CDFG 1995, MCWP 2004).
Taxonomic revision of the California roach complex is ongoing, and the species status of
L, symmetricus is unclear, however the Tomales Bay population “may be distinct enough
to be considered a separate subspecies” (CDFG 1995).

California roach are generally found in small, warm intermittent streams, and in isolated
pools. Roach are tolerant of relatively high temperatures (30-35°C) and low oxygen
levels (1-2 ppm) (Taylor et al. 1982). However, they are habitat generalists, also being
found in cold, well-aerated clear “trout” streams in human-modified habitats and in the
main channels of rivers (CDFG 1995). Although not observed on site surveys, this
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species could potentially be detected during protocol-level sampling for tidewater goby,
late summer-early fall, 2010.

Recommendations: Habitat requirements for tidewater goby, pond turtle, and red-legged
frog (q.v.) as well as anadromous fishes will likely accommodate this species, if present.

•

Steelhead (c. Cal coast ESU) Oncorhynchus mykiss irideus

Status: Designated as federally threatened (65 FR 42421) on July 10, 2000. Critical
habitat was designated Feb. 16, 2000 (65 FR 7764); threatened status reaffirmed on
January 5, 2006. Retired CDFG biologist, Bill Cox, reports that Third Valley creek “in
general is a steelhead stream;” Cox has done many surveys but has “no observations
there” (Bill Cox, CDFG, pers comm.). CDFG surveyed Third Valley Creek in fall of
2009 and had no detections of steelhead (B. Ketchum, NPS, pers comm.). The goals of
the Third Valley Creek restoration project complement recovery actions for this
species—to improve freshwater habitat quantity and quality, and protect and restore
habitat complexity and connectivity from the upper watershed to the ocean.

Recommendations: Prior to the initiation of construction, those portions of the creek that
are going to be disturbed or altered should be surveyed for steelhead. If found,
translocation should be accomplished in consultation with CDFG personnel (R.
Watanabe, CDFG, pers. comm.).

•

Coho Oncorhynchus kisutch

Status: The central California coast ESU is federally endangered (June 28, 2005) and
state endangered. Critical habitat, within which Tomales Bay lies, was designated May 5,
1999. In California, all stocks have shown a precipitous decline for over 80 years. Third
Valley Creek is not currently considered a “coho stream,” although it has not been
systematically surveyed in recent years (B. Cox, CDFG, pers. comm.) A 2009 survey for
steelhead did not detect coho in Third Valley Creek (B. Ketcham, NPS, pers. comm.).
Kamman Hydrology & Engineering, Inc.

4-13

DRAFT

Restoration Feasibility and Conceptual Design Report
Third Valley Creek and Chicken Ranch Beach, Inverness, CA

The historic drawdown of inflow to the creek by the Inverness Public Utilities District
and its predecessors may have historically limited the viability of Third Valley Creek for
coho.

Recommendations: However unlikely the presence of coho, any efforts to survey the
creek for steelhead and protect any individuals or redds present prior to construction will
also apply to coho.

•

California Red-legged Frog, Rana aurora draytoni

Status: Listed as a Federally Threatened species on 23 May 1996 (61 FR 25813). Also
listed as a California Species of Concern (CDFG 2000).The project site falls within the
Point Reyes Critical Habitat Unit (Unit 12) as defined by the U.S. Fish and Wildlife
Service (66 FR 14625) revised March 17, 2010 (Federal Register 75:51: 12815-12864).
Third Valley Creek lies within Unit Marin 3 of the Critical habitat ruling, described as
follows:
The unit contains high-quality permanent and ephemeral aquatic habitats
suitable for breeding, and upland areas for dispersal, shelter, and food.
The unit provides for connectivity between populations farther north and
inland and represents the southern portion of the geographic range of the
California red-legged frog within the northbay coastal region. The unit
consists of Federal land (National Park Service) (31,403 ac (12,709 ha)),
State land (147 ac (60 ha)), and private land (2,050 ac (830 ha)) and is
mapped from occurrences recorded at the time of listing and subsequent
to the time of listing.
The physical and biological features essential to the conservation
of California red-legged frog in the MRN-3 unit may require special
management considerations or protection due to predation by non-native
species and to overgrazing of aquatic and riparian habitats which may
alter aquatic or upland habitats and thereby result in the direct or indirect
loss of egg masses or adults due to habitat modification. Please see the
Special Management Considerations or Protection section of this final
rule for a detailed discussion of the threats to California red-legged frog
habitat and potential management
considerations.

Some of the largest extant populations of California red-legged frog (CRF) are within
Point Reyes National Seashore where there are more than 120 breeding sites with a total
Kamman Hydrology & Engineering, Inc.
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adult population of several thousand frogs (ARA 2002). During site surveys ARA
observed red-legged frogs in Channel B and the Turtle Pond. Additionally, an individual
found dead in the driveway at the Inverness Valley Inn, January 2010, was salvaged by
Leslie Adkins and collected by Jules Evens (CDFG Scientific Collecting Permit #6708)
to be accessioned with the National Park Service (approved by David Kelly, USFWS,
pers. comm.). The lower Third Valley Creek watershed is high-value CRF habitat,
especially the pond at Inverness Valley Inn, Turtle Pond, and Channels A and B.

Ecological Requirements: California red-legged frogs need ponds and/or pools for
breeding (December through March). At Point Reyes National Seashore, stock ponds are
the most commonly used breeding sites. There is much less information on non- breeding
habitat requirements. Data from radiotagged red-legged frogs at Point Reyes and
elsewhere suggest that riparian areas provide critically important habitat for many frogs,
especially those that breed in non-permanent ponds or pools . It is likely that the riparian
habitat is essential for the continued survival of red-legged frogs, particularly in dry years
when breeding ponds are more likely to dry up (Fellers & Guscio in ARA 2002)..

Red-legged frogs occasionally occupy sites that are somewhat saline. Salinity can
influence suitability of habitat for red-legged frogs. Salinity values in Channel B where
one adult was observed February 25, 2010, were measures as 5.0 ppt. Larvae and adults
can tolerate salinity levels as high as 7.0 ppt, while eggs require salinities of less than 4.5
ppt (Jennings and Hayes 1989). A study along Lagunitas Creek measured salinities on the
west side of Lagunitas Creek ranged from 0.1 ppt to 18.3 ppt in February 2002. The
salinity near egg masses found in these sites ranged for 0.1 ppt to 0.8 ppt, well within the
know tolerances of red-legged frogs (Fellers and Guscio in ARA 2002). No bullfrogs (a
non-native predator of CRF) were observed during the nine field visits, however other
potential predators were noted, including Great Egret, Black-crowned Night-Heron, Redshouldered hawk, and Belted Kingfisher.

Recommendations: When choosing among restoration alternatives, highest consideration
should be given to habitat requirements of CRF. The Third Valley Creek watershed is
Kamman Hydrology & Engineering, Inc.

4-15

DRAFT

Restoration Feasibility and Conceptual Design Report
Third Valley Creek and Chicken Ranch Beach, Inverness, CA

nested within some of the best habitat within the species’ range and the conditions in
along the lower reaches of the creek currently provide viable habitat. Habitat elements
that will improve the quality of the habitat for CRFs include expanding the extent of the
native riparian zone, providing ponded areas that are within salinity tolerance ranges of
the species, and upland refugia appropriate for aestivation. The Primary Constituent
Elements (PCEs) for CRF habitat—including 1) aquatic breeding habitat; 2) aquatic nonbreeding habitat and riparian habitat; 3) upland habitat; and 4) dispersal habitat—are
explained in Appendix G.
•

Northern Pacific Pond Turtle, Actinemys marmorata marmorata

Status: The only native turtle in Marin County., the pond turtle listed as a Species of
Special Concern by CDFG and sensitive by the U.S. Forest Service (CDFG 2010). This
species was observed on seven of ten field visits to the site, all sightings were associated
with the Turtle Pond and Channel B (photographed), but likely occurs in Channel A and
upstream in the pond at Inverness Valley Inn as well. Individuals were of a uniform ageclass (large adults); no younger individuals were observed. Pond turtles may nest some
distance from their aquatic habitats and therefore the quality of adjacent upland landscape
is an important component of viable habitat.

The turtle is found in ponds, lakes, rivers, streams, creeks, marshes, and irrigation
ditches, with abundant vegetation, and either rocky or muddy bottoms, in woodland,
forest, and grassland. In streams, it prefers pools to shallower areas. Logs, rocks, cattail
mats, and exposed banks are required for basking. The turtle may enter brackish water
and even seawater. Thoroughly aquatic, this turtle is often seen basking above the water,
but will quickly slide into the water when it feels threatened. It seldom basks by floating
at the surface and is active from around February to November, but may be active during
warm periods in winter. It hibernates underwater, often in the muddy bottom of a pool
and estivates during summer droughts by burying itself in soft bottom mud.

Recommendations. Restoration measures designed to maintain or improve habitat values
for the CRF will also provide viable habitat for this species. Caution should be taken
Kamman Hydrology & Engineering, Inc.
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during the construction process to avoid burying or otherwise harming turtles that may be
present but undetected.
•

Osprey, Pandion haliaetus

Status: The Osprey, a large, fish-eating bird of prey, is listed under the California Forest
Practice Rules as a Board of Forestry Sensitive Species and is protected under the
Migratory Bird Protection Act. The distance between timber operations and an active
osprey nest to trigger DFG consultation is 0.25 mile.7 The habitat buffer distance is 5
acres (263 foot radius) to a maximum of 18 acres (500 ft radius) (CFPR 939.2). Nest sites
are also protected under CEQA.

In 2010, there was an active osprey nest in a dead bishop pine tree located 450 feet west
of the west corner of Keller property. The nest has been active for at least 4 years (Alden
Adkins, pers. comm.). West Marin County is a major population center for this species in
Central California with upwards to 50 nests combined on the east slopes of Bolinas and
Inverness ridges (Evens 2009). Once established, a nest site may persist for decades. The
critical breeding period is March 15 to August 15 (CDFG, op cite).

Recommendations. Although restoration efforts are not expected to affect osprey habitat
values to any appreciable degree, disturbance to an active nest should be avoided during
the construction phase of the project. This might be accomplished by set-backs (e.g. 263
ft buffer) and avoidance of percussive or high decibel noise generation during the nesting
season. Therefore, it would be precautionary to schedule any heavy-machinery operation
after August 15 and before March 15.
•

Northern Spotted Owl Strix occidentalis caurina

Status: Northern spotted owl (NSO) is federally listed under the Endangered Species Act
as a threatened species in Washington, Oregon and California, and State-listed as
threatened in California and Oregon. Critical habitat is designated for the species. A final

7

https://r1.dfg.ca.gov/Portal/TimberHarvestProgram/Wildlife/WildlifeSpecies/Birds/Osprey/tabid/620/Default.aspx
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recovery plan was released May 16, 2008.8 Marin County is at the southern edge of the
bird’s coastal range and hosts perhaps the highest population density in California.

Although NSO was not detected in the course of our surveys, the species does reside in
the upper reaches of the watershed and Third Valley was occupied by a nesting pair of
Northern Spotted Owls in 2010 (D. Press, pers. comm., CNDDB). The forested portions
of the valley, just upslope from the Inverness Valley Inn, are likely within the species’
foraging range or roosting habitat; nesting habitat is at mid-elevations within the
watershed. This species is occasionally heard along the lower reaches of Third Valley
Creek (Leslie Adkins, pers. comm.). The newly released draft NSO protocol explains
the current rules (USFWS 2010), as follows:

Consideration of Unoccupied Status or Historically Occupied Site
The draft 2010 Protocol modifies the Service's guidance relative to historically
occupied sites. The 1992 Protocol contained the following guidance: "If no
responses have been obtained from an historical site after 3 years of survey
(using the guidelines established in this document), the site may be considered
unoccupied, barring other evidence to the contrary." Recent analysis conducted
on spotted owl site occupancy indicates that 3 years of surveys are not sufficient
to conclude that a site will not become occupied. In addition, peer review
comments received on the Northern Spotted Owl Recovery Plan suggest that
habitat associated with these sites has some recovery value for spotted owls.
The Service now believes it is necessary to make this unoccupied site
determination on a case-by-case basis, so we recommend that you contact your
local Service field office for technical assistance following 3 consecutive years of
negative survey results.

Recommendations: Harassment distances from NSO nest sites and/or activity centers
have been developed by the USFWS (USFWS 2006). The distance between the proposed
restoration project and the known location of NSO activity center are well beyond the
300-meter buffer zone required for the construction activity (backhoes, etc.) that is likely
to be associated with any restoration alternative. Nevertheless, given the known historic
occupancy of the Third Valley Creek watershed, precautionary measures should be taken
to locate any occupied NSO territory prior to the on-set of construction if it is to occur
during the designated NSO nesting season (March 15-August 1). Such “clearance”
8

http://www.fws.gov/arcata/es/birds/NSO/documents/NSO%20Final%20Rec%20Plan%20051408.pdf
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surveys are standard operating procedure for project approval within range (0.5 miles) of
occupied habitat. Alternatively, construction activities could be scheduled to occur
outside the nesting season (i.e. August through February).9
•

Olive-sided Flycatcher, Contopus cooperi

Status: Currently considered a Bird Species of Special Concern, priority 2 (Shuford and
Gardali 2008). This species is associated with edges and openings within Bishop Pine
forest and decadent forest habitats in the watershed and only marginally with riparian
habitat.
Recommendations: None of the alternative designs provided herein is expected to impact
this species’ habitat, therefore no recommendations are required.

•

Yellow Warbler, Dendroica petechia

Status: Currently considered a Bird Species of Special Concern, priority 2 (Shuford and
Gardali 2008). Yellow Warbler is a riparian specialist. A single male was heard singing,
apparently on territory, in the alder/willow association along Third Valley Creek, May
23, 2010 (Jules Evens, pers. obs.). This species is a rather uncommon breeder in West
Marin, occurring only where the riparian vegetation (Salix spp.) is extensive and has
developed a multi-aged stand with an early successional component (Lowther et al.
1999). Restoration, with an increase in sinuosity of the watercourse and an increase in the
extent of willow riparian habitat along the lower reaches of Third Valley Creek, is
expected to benefit this species.

Recommendation: The alternative that increases the riparian zone to the greatest areal
extent will increase the likelihood of providing viable habitat for Yellow Warbler and
other riparian associates.

9

The August through February construction window applies to osprey and red-legged frog as well (q.v.)
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•

“San Francisco” Common Yellowthroat, Geothlypis trichas lucida

Status: Currently considered a Bird Species of Special Concern (year round), priority 3
(Gardali and Evens 2008). This taxon is a Bay Area endemic closely allied with riparian
bottomlands, woody swamps, and brackish and freshwater marshes. The Point Reyes
area, with its relative abundance of riparian/marsh ecotone supports a significant
proportion of the overall population (Gardali and Evens 2008). This marsh warbler was
detected in lower Third Valley on two spring point counts (in the vicinity of Station #2),
associated with emergent freshwater vegetation. Whether those individuals were resident
or transient is unknown, but we suspect one pair nested on site in 2010.

Recommendations: The management recommendations provided in Gardali and Evens
(op. cite), if achieved by the restoration project, will serve to enhance the habitat of this
species as well as the other marsh dependent species of concern mentioned above.
Specific recommendations related to any restoration actions include:

a) Protect and create suitable wetlands and clearly successional riparian areas, especially
transition areas or ecotones between willows and wet areas.
b) Increase vegetative cover, especially of willow thickets adjacent to freshwater and
brackish marshes, to provide additional habitat as well as to potentially reduce the
effects of nest parasitism and predation.
c) Reduce populations of feral cats and other non-native predators to improve
reproductive success of yellowthroats.

•

Yellow-breasted Chat, Icteria virens

Status: Currently considered a Bird Species of Special Concern (year round), priority 3
(Shuford and Gardali 2008). The chat is a rare spring migrant in western Marin County,
but its furtive habitats make it difficult to detect and it may be overlooked. Like the
Yellow Warbler and the Common Yellowthroat (above) the chat is a riparian specialist
occurring in shrubby habitat along stream and wetland margins.
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Recommendation: Any riparian habitat values improved by the restoration project and
benefiting the two aforementioned warblers will also benefit this species.
•

"Point Reyes" Mountain beaver, Aplodontia rufa phaea

Status: Officially listed as a “Species of Concern” by the USFWS. This taxon is endemic
to the Point Reyes Peninsula, a relictual population separated the nearest known relative
(A.r. nigra) by about 70 miles, Marin is at the southern extent of its coastal range.
“Favorable habitat includes moist, sloped soils with dense clumps of sword fern growing
in easily excavated soil. A year-round water supply is an essential requirement, resulting
from the rodent’s inability to concentrate urine and its subsequent high rate of water
consumption” (Evens 2008). This burrowing rodent is highly secretive and difficult to
detect. We did not find any on our 2010 surveys, but assume presence in the upper
reaches of the Third Valley Creek watershed given that the upslope canyons have all the
characteristics indicative of Aplodontia habitat and the site’s proximity to the Mount
Vision population center. The fern covered slopes in mixed evergreen forest surrounding
survey stations CHRA07 & CHRA08 are particularly attractive (Figure 4-1).

Recommendations: None of the alternative designs provided in the draft report is
expected to adversely impact Aplodontia habitat, therefore no recommendations are
required.

• Chiropterids (4 species)
Long-eared Myotis Myotis evotis
Fringed Myotis Myotis thysanodes thysanodes
Long-legged Myotis Myotis volans longicrus
Yuma Myotis Myotis yumanensis saturatus
Status: All four species of bats are considered California species of concern. Local
distribution and abundance: both M. thysanodes and M. yumanensis are considered
locally common; the status of the other two species is unclear, however, each is known to
occur locally. Status on the study site: occurrence is poorly known; assumed to fly over.
Summary of findings: lack of site specific information, however, the aerial habits of these
species suggest that habitat changes on the ground are not likely to affect aerial
Kamman Hydrology & Engineering, Inc.
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distribution. Structures (barns, pump houses, etc.) on the site may harbor roosts and
should be examined before removal or renovation.

Recommendation: Allow decadent trees (“snags”) to remain, where feasible.
•

River otter, Lontra canadensis

Status: A CDFG species of special concern (CDFG 2009). The river otter has been
increasing in the Tomales Bay watershed over the last decade and is apt to occur in any
tributary within the system (Evens 2008). Although primarily a freshwater species, river
otters commute regularly through estuarine waters along the shores of Tomales Bay from
Walker Creek to Lagunitas Creek, investigating side channels, ponds, and tributaries.
Although not encountered in the course of our 2010 fieldwork, otters are expected in
Third Valley Creek, at least intermittently.

Recommendations: All restoration alternatives that increase the reach and sinuosity of the
creek channel will serve to attract otters. No special actions are needed to avoid this
species during the restoration process except in the unlikely circumstance that an active
den is discovered in the stream bank. Assumedly, such a den would be found during preconstruction creek surveys for fish and frogs.

•

San Francisco forktail damselfly, Ischnura gemina

Status: not covered by the ESA or the CESA, however listed as “vulnerable” by the
Union for the Conservation of Nature. An Ischura damselfly, possibly this species, was
observed in March 2010 and again on May 23, associated with Channel B and the Turtle
Pond. Identification of this taxon is difficult and requires collection which is beyond the
privileges of our federal or state permits. The Ischnura identification problem is
discussed in Manolis (2003).

San Francisco Forktail has a very limited range around the San Francisco Bay area,
including Marin Co. and extending north into southern Sonoma County. The species
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name "gemina," meaning twin, was given since it is virtually identical to the Blackfronted Forktail (I. denticollis). The southern portion of gemina’s range (Monterey Co.) is
now inhabited by Black-fronted Forktail, which appears to out-compete the more local
species. The two are known to interbreed, and this hybridization appears to have
“swamped” I. gemina out of existence in the southern portion of its range (fide J.
Hafernick, SFSU). Whether any of this may relate to climate change is not known but
there is some suggestion that the range of I. denticollis has shifted northward in recent
decades (Monterey Odonata 2007).

Recommendation: Habitat requirements for the tidewater goby, pond turtle, and
California red-legged frog (q.v.) will likely accommodate Ischnura species. This species
frequents brackish marshes, small ponds and drainage channels with emergent and
floating vegetation (Manolis 2003). Channel B and the shoreline of the Turtle Pond
provide potential habitat.
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Chapter 5: Historical Impacts and Environmental Change

Kamman Hydrology & Engineering, Inc.
7 Mt. Lassen Drive, Suite B250, San Rafael, California 94903

Chicken Ranch house 1937 (upper) and 2010 (lower); currently the Whitney property.
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Environmental changes, primarily caused by human activities, have altered the physical
characteristics of the site. Historical data sources document a very different landscape than is
observed today under existing conditions. A photograph taken in 1906, viewed from the
roadway to the south of the project area, shows an area of open water forming a lagoon on the
land currently within the CSLC parcel (Fig. 5-1). The lagoon is separated from Tomales Bay by
a narrow beach. An outlet channel appears to drain the lagoon via an opening at the south end of
the beach. The historic image shows the original ranch buildings (the Chicken Ranch) to the
north of the lagoon and a cleared hillside used for grazing land where the Sea Haven
neighborhood is located today.

Comparison of historical topographic maps reveals a sequence of changes that has led to the
evolution of the landscape at the project site. The earliest map, a U.S. Coast and Geodetic
Survey T-sheet from 1862 (Fig. 5-2a), depicts the shoreline in a similar manner to that shown on
the 1906 photograph in Figure 5-1. A narrow sand spit extends south from the headland known
as Corvalis Point. The lagoon behind the spit extends inland and drains via an outlet channel to
the south end of the valley. A meandering channel of Third Valley Creek is shown in the center
of the alluvial valley and drains into the lagoon at the approximate location where the house has
been constructed on what today is known as the Keller parcel.

The natural conditions of the project area are such that the creek interacted with a broad
floodplain area within the alluvial valley. Natural flood processes enabled high flows to spill
overbank onto the floodplain and thus deposit most of the streams’ sediment load within the
valley. Flood discharges into the lagoon and bay were likely to be relatively clear water without
much sediment.

Subsequent mapping of the project area shows a change in the landscape whereby the lagoon
area was filled with sediment. Manipulation of the lower floodplain area and channelization of
the creek is evident in the updated Coast Survey map published in 1931 (Fig 5-2b).
Channelization of the creek likely included construction of levees, or low berms, along the creek
alignment that tends to straighten the creek alignment, limit overbank flows and eliminate the
natural floodplain sedimentation and increases the sediment load at the channel outlet. The
Kamman Hydrology & Engineering, Inc.
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earliest aerial image of the project site, photographed in 1942, shows that the lagoon documented
in the 1862 map and 1906 photograph was no longer present (Fig 5-3a).

Subsequent aerial imagery from 1952 (Fig 5-3b) illustrates channelization of Third Valley Creek
extending through the project area to the beach. Dredge spoils from a trench dug in the floor of
Tomales Bay were deposited on Chicken Ranch Beach during this period in the early 1950’s.
The 1952 image (Fig 5-3b) clearly shows the fill area as a bright linear feature parallel to the
beach. The fill created a berm which currently divides the County-owned beach from the CSLC
parcel. Additional manipulation of the valley bottom at the north end of the area (present
location of the Turtle pond and CSLC parcel) occurred during this period. An additional berm
extended west through the center of the valley and then curved to the north enclosing a portion of
the valley. The internal berms are clearly shown on the 1952 aerial image (Fig. 5-3b) and in a
historic photograph from 1959 viewed from a hillslope above the project area looking south (Fig.
5-4). The rationale for the internal berms remains unknown. The material has been
subsequently moved as the present berms enclosing the Turtle Pond and Channel B are in a
different location.

The map sheet updated in 1957 (Fig. 5-2c) shows the main channel of Third Valley Creek
crossing the roadway via a short culvert perpendicular to the road that discharged well upstream
of the present culvert openings. The 1957 map sheet also shows a second drainage channel to
the north side of the valley which is assumed to have been excavated in an attempt to improve
drainage of the Keller parcel. The county subsequently modified the stream crossing in the early
1960’s when the present culverts were installed across Sir Francis Drake Boulevard. The new
crossing spans the road at an oblique angle and covers a much greater distance (approximately
320 feet, in length) but discharges the flow of Third Valley Creek further down the valley and
likely helps to improve drainage within the western portion of the Keller parcel.

The combination of human impacts and environmental changes in the project area has had a
dramatic effect on the morphology of the coastline at Chicken Ranch Beach. A large amount of
sediment has accumulated at the mouth of Third Valley Creek in recent decades. Disconnection
of Third Valley Creek from its natural floodplain area has created a system that deposits
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sediment at its outlet rather than storing sediment within the alluvial valley. Anecdotal reports
attribute a significant amount of the new deposition to landslides in the upper watershed that
coincided with a major flood event during 1982. Subsequent aerial imagery from 1986 (Fig 53c) shows significant development of a sediment delta at the outlet of Third Valley Creek. Wave
action has continued to form and develop the sand spit which extends into the bay as shown in
the coastal survey from 1992 (Fig 5-2d). Recent aerial imagery (Fig. 5-3d) documents a
progressive extension of this sand spit to the south which has expanded the areal coverage of the
wetland complex behind the spit.

Manipulation of the creek and adjacent areas of the valley have continued in recent decades.
Channel B and the cross-channel (“Channel C”) were constructed by a previous landowner in the
early 1980’s in an attempt to improve drainage conditions of the Keller parcel. A legal dispute
between the landowner and the County of Marin began in the late 1980’s in which the property
owner filed suit to force the County to provide drainage through the site. Additional drainage
modifications and fill placement by the previous landowner in wetland areas triggered
enforcement action from the Coastal Commission in 1989. The County of Marin dredged the
channel of Third Valley Creek in 1995. In 1998 the previous landowner breached the berm at
the north end of Chicken Ranch Beach allowing flow from Channel B to drain directly to the
beach rather than follow the hydraulically ineffective cross-channel to Third Valley Creek.

Kamman Hydrology & Engineering, Inc.
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Chapter 6: Opportunities and Constraints to Restoration
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7 Mt. Lassen Drive, Suite B250, San Rafael, California 94903

Shallow Beach on Tomales Bay (2005) located approximately ¼-mile north of Chicken Ranch Beach.
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During site assessments and design development, several opportunities and constraints to
restoration planning and design were identified. In addition to the benefits associated with
project goals, other design specific opportunities are presented below. Similarly, a number of
constraints to project alternatives were identified during the conceptual design development
process, as described below. ARA also presents species specific recommendations to restoration
design in Section 4.3.2 of this report.

6.1

Opportunities
•

Geomorphic Opportunities – The Keller, Whitney and SLC parcels are much lower in
elevation than the existing creek channel bed elevation, providing desirable conditions for
restoring the creek to the middle of the valley bottom with an expanded floodplain.

•

Reduced Maintenance Requirements – Acquisition of the Keller parcel would eliminate
the conditions and long-term maintenance requirements stipulated in the Settlement
Agreement with litigation tied to the Keller parcel and described in Section 6.2, below.

•

Beach Wetland Enhancement - The evolution and trend of barrier beach (sand spit)
development along the southern half of the project beach has lead to the formation of a
back barrier wetland system, which suffers from poor water quality conditions during the
dry season. Redirecting the creek into this wetland system will improve circulation and
water quality. Redirecting the creek channel into this marsh would also maintain a better
developed internal channel network and connection to Tomales Bay, improving tidal
exchange and water quality. The introduction of freshwater would also reduce marsh
salinity and help develop more rare and desirable brackish marsh conditions.

•

Barrier Beach Enhancement – As part of redirecting the creek channel into the back
barrier wetland, sand will need to be excavated, especially through artificial berms that
currently serve as primary trails across the beach. This material can be reused locally to
buildup and enhance the barrier beach to the north of the realigned creek.

Kamman Hydrology & Engineering, Inc.
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•

Increased Sediment Storage Area and Reduced Sediment Inputs– A benefit of floodplain
expansion is an increased area for sediment storage that would otherwise be transported
downstream. Reducing the sediment load to the lower reaches of the creek and beach
wetlands will contribute to the long-term benefits and sustainability of restoration actions
proposed in these areas. The creation of new floodplains would eliminate sediment loads
that would otherwise eventually be deposited into beach wetlands (SLC and barrier beach
marshes).



Improved Instream Aquatic Habitat – Currently, the creek channel through the project
reach displays signs of being straightened and channelized in an effort to control flooding
and drainage. Restoring more sinuosity and topographic diversity in the channel through
excavation and placement of instream wood structures will increase the amount and
quality of cover and rearing habitat for salmonids and other aquatic organisms per
recommendations discussed in Section 4.3.2 of this report.



Floodplain Restoration - Floodplain enhancements that introduce topographic diversity
will generate greater sustainable habitat diversity as well as improve aquatic organism
habitat and high flow refugia for fish. One specific opportunity includes restoring the old
pond at the Inverness Valley Inn to floodplain.



Riparian Vegetation Enhancements - Revegetation efforts along the creek corridor and
floodplain will provide a source of large wood recruitment and in channel/floodplain
structures that will improve and sustain diverse and better quality aquatic habitat.



Improved Avian Habitat – Restoring the floodplain and riparian corridor will improve
nesting and resting habitat for avian species.



Shallow Groundwater Conditions – The shallow groundwater conditions that occur yearround beneath the project site will provide a reliable water supply for riparian species as
well as freshwater supply to receiving wetlands, both seasonal freshwater and tidal. This
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will be an important condition give the reduced summer creek flow due to upstream
water diversions.


Improved Groundwater Recharge – Redirecting some of the surrounding tributary
drainages onto a created floodplain in lieu of expressing water through ditches and pipes
to the creek, will allow the water to disperse more widely and pond in depressions –
actions that will benefit ecological habitats directly or indirectly by increasing the net
volume of recharge to the underlying shallow aquifer. Increased recharge may translate
into increased supply/storage, shallower water table depths, and improved water supply
to riparian plants and other reliant habitats. This may help ameliorate losses in summer
creek flow due to upstream diversions.



Improved Public Access – Retaining the Keller parcel driveway and service road berm
provides an opportunity to accommodate trails and public access to the project site. If
extended along the entire length of the southern project boundary adjacent to Sir Francis
Drake Blvd., a project trail could alleviate hazards to pedestrians traveling along the
boulevard.

6.2

Constraints
•

Property Ownership - Implementation of any aspect of the project requires approval
and participation by public land owners (County of Marin and State Lands
Commission) and private landowners (Whitney and Keller parcels).

•

There has been a long history of litigation between the SLC, County, former Keller
parcel owners (Cirincione-Coles) and California Coastal Commission regarding
parcel ownership and site drainage, which has resulted in a Settlement Agreement
that places a number of restrictions and conditions on properties that constrain
restoration (Litigation Settlement Agreement, 199010). The main conditions
stipulated in the Settlement Agreement include: a) at the request of the Keller parcel
owner, SLC shall complete vegetation clearing on the SLC parcel to preserve a bay

10

The Settlement Agreement involved the prior owners of the Keller parcel, Kathryn and Gerald Cirincione-Coles.
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view from the Keller house; b) SLC shall maintain the drainage that enters the SLC
parcel on the north and passes through the SLC parcel (Channel B) without the need
for permits; c) the County is required to maintain the southerly drainage easement
(creek channel) but the owner of the Keller parcel has the option to maintain the
drainage at their own expense, including removal of up to 250 cubic yards of material
per year without a permit11 ; d) owners of the Keller parcel may maintain the northern
drainage in a manner consistent with County code; e) the SLC may remove pampas
grass and scotch broom from their property so it does not spread off-site; f) the SLC
agreed that marsh restoration on their parcel would be conducted in a manner that
does not unreasonably impact the Keller parcel; g) SLC agrees to lease their parcel
lying south of the creek to the County for use as a public pathway; h) the SLC must
grant and maintain the Keller parcel owner an 10-foot wide easement along the berm
that presently exists on the north side of the creek through the SLC parcel, providing
the Keller parcel owner a pedestrian and bicycle access to the beach, which shall not
be withheld or relocated in the event the SLC parcel undergoes marsh restoration
(page 33 of Settlement Agreement); i) the County shall maintain fencing and
screening vegetation along Sir Francis Drake Blvd. to protect the Keller parcel
privacy.
•

Creek Water Diversions – Currently, the Inverness Public Utility District is diverting
considerable amounts of water from the upper Third Valley Creek watershed, at two
diversion points. Diversions occur on average from July through December, but yearround during dry year types. The loss of water during this period likely adversely
impacts downstream aquatic habitat.

•

Existing Flooding Conditions – The low elevations of the project site leave it
susceptible to flooding by creek flows or tidal waters that are introduced into the
lower elevation portions of the site.

11

As of January 2010, the County has issued plans to remove approximately 35 cubic yards of sediment from a 270foot reach downstream of the Sir Francis Drake Blvd. culvert, with an estimated future excavation of 7 cubic yards
annually.
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•

Existing Private Infrastructure – Some excavation and grading activities may require
relocating large volumes of earth if filled areas are reclaimed to natural grades. There
may also be utility poles and a water supply system that would need to be abandoned
and removed.

•

Existing Public Infrastructure – The current creek crossing beneath Sir Francis Drake
Blvd. is a pair of 42”-diameter 320-foot long culverts that likely inhibit fish passage.
Restoring anadromous fish to the upper watershed may require replacing this crossing
with a shorter and more fish-friendly crossing. Realizing the full opportunity for
creek and floodplain restoration through the Keller parcel requires redirecting Third
Valley Creek to the far west end of the parcel.

•

Leveed and Constrained Creek Channel – Third Valley Creek through all portions of
the site has been redirected to the south side of the valley and constrained by either
excavation and/or levee creation. As a result, the current creek channel bed is
significantly elevated higher than the low-lying central portions of the valley bottom.
Redirecting the channel or lowering the adjacent levees would increase flood hazards
to all parcels.

•

Restricted Tidal Exchange – Because of the elevated channel bed and constrained
nature of the creek channel, it does not permit significant tidal exchange upstream of
the existing beach foot bridge, restricting the development or maintenance of tidal
wetlands.

•

The steep and narrow condition of the creek corridor upstream of the stipulated
project area precludes any significant or realistic restoration actions upstream of road
crossing culvert adjacent to the Inverness Valley Inn office building.

Kamman Hydrology & Engineering, Inc.
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Chapter 7: Description of Conceptual Alternatives

Kamman Hydrology & Engineering, Inc.
7 Mt. Lassen Drive, Suite B250, San Rafael, California 94903

U.S. Coast and Geodetic Survey 1862 map of Third Valley Creek and Chicken Ranch Beach (highlight
addesd.
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This section briefly describes the conceptual alternatives developed and analyzed through both
field studies and numerical modeling assessment. The descriptions focus on hydrologic and
geomorphic restoration components. Restoration features such as revegetation efforts, trail
alignments and exclusionary fencing are summarized. The conceptual alternatives include a “No
Action” alternative and four (4) Action Alternatives. The Action Alternatives represent
cumulatively increasing efforts to restore natural hydro-geomorphic and ecological processes
that will result in the development of a complex mosaic of habitat types including: creek;
riparian corridor; open water; and salt, brackish and freshwater marsh.

KHE worked closely with the TBWC Chicken Ranch Beach Committee to develop a range of
conceptual alternatives that maximize site opportunities to enhance natural hydrologic,
geomorphic and ecologic processes that are limited due to current land use and constraints
discussed above. Restoration design alternatives will be developed based on project objectives,
the physical and ecological site conditions, public input, and restoration constraints and
opportunities. In addition, the alternatives reflect careful consideration of special status species in
terms of both modifications to existing habitats and enhancements designed to protect existing
habitats and foster development of new or expanded habits. The conceptual alternatives reflect
several design iterations and encompass assessments of biotic response to existing and
anticipated hydrologic and geomorphic conditions on site. Detailed field investigations and
numerical modeling assessments serve as the basis for KHE’s assessment of site hydrologic and
water quality conditions and the supported habitats described below.

7.1

No Action

Figures 2-1 and 2-2 summarize the existing conditions associated with this alternative. No
modifications to the project site are proposed under this alternative. Proposed actions are
designed to maintain existing levels of flood protection and drainage from surrounding properties
and public streets.

Kamman Hydrology & Engineering, Inc.
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7.2

Alternative 1

Figure 7-1 summarizes the conceptual restoration features associated with Alternative A. This
alternative restricts enhancements to the County and Inverness Valley Inn parcels. The key
elements of this conceptual alternative include the following.
•

Maintain drainage through Channel B and across the beach to Tomales Bay.

•

On the County parcels, immediately downstream of the existing foot bridge, redirect Third
Valley Creek to the south into the back barrier beach wetland to enhance this marsh-lagoon
system. This action would require excavating a new channel through some elevated paths on
the beach and through the northern half of the marsh to the approximate location of the
existing open water lagoon. Sand supporting the elevated foot-paths would be pushed to the
north to assist in redirecting and retaining the realigned creek flow and build up the outboard
barrier beach. Some excavation could also occur to enhance the open-water lagoon and work
would be done to remove invasive species and revegetate with native high- to low-marsh
species. The existing foot bridge would be protected and retained.

•

On the Inverness Valley Inn parcel, restoration actions would consist of removing/filling the
existing pond and reclaiming this area to natural floodplain grades. Actions would also
include invasive species removal and revegetation with native species. Other potential
actions include: a) lowering creek banks in selected locations to increase the frequency of
overbank flooding onto the adjoining floodplain; b) installing instream wood structures to
increase pool formation and improve aquatic habitat; and c) realigning the creek to increase
channel length (decrease) slope in an effort to promote sediment aggradation and increase
overbank flooding.

•

As discussed above, a constraint to restoration actions on the SLC parcel includes the
maintenance and continued function of drainage from Channel B to Tomales Bay. Although
Channel B will not be altered under Alternative 1, redirecting runoff to Channel B is
anticipated to reduce the volume of poor quality water introduced in the beach recreation
area. In order to address and alleviate the water quality and drainage constraint, an important
Kamman Hydrology & Engineering, Inc.
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element of Alternatives 1 through 3 includes redirecting drainage (Watershed A, Fig. 2-4)
that crosses and enters the site from Camino del Mar along the northern boundary of the
Keller parcel away from Channel A and B drainage ditch network. Under Alternatives 1
through 3, this will be accomplished by constructing the proper drainage infrastructure to
redirect runoff down Camino del Mar to a storm drain inlet that feeds an existing or
improved line under Sir Francis Drake Blvd., with an outfall to Third Valley Creek. This
action will effectively eliminate a substantial portion of runoff from entering the Channel B
network. Results of our storm flow analysis suggest that the majority of peak flow runoff to
Channel A will be reduced. The western portion of Channel B not filled as part of SLC
marsh creation will be directed into the marsh. Under Alternatives 1 through 3, Channel A
will only carry local storm runoff and flows originating as groundwater seepage, with very
little if any flow anticipated in the summer.

7.3

Alternative 2

Figure 7-2 summarizes the conceptual restoration features associated with Alternative 2. The
proposed restoration actions build on those activities presented under Alternative 1. This
alternative expands enhancements on the State Lands Commission (SLC) parcel in addition to
those already discussed on the County and Inverness Valley Inn parcels. The key additional
elements of this conceptual alternative include filling Channel B and lowering the grade over a
large portion of the SLC parcel by 1- to 2-feet in order to establish tidal-marsh habitat. In order
to accomplish this objective, the downstream creek channel will need to be deepened and
extended into the newly created SLC marsh in order to enhance tidal exchange. In order to
maximize brackish water salinity in the SLC marsh, Third Valley Creek will be directed into the
SLC marsh after it enters the parcel from the west. In order to adhere to the Settlement
Agreement condition that requires maintenance of beach access from the Keller parcel,
pedestrian bridges will need to be constructed across the new channels between Third Valley
Creek and the created wetlands on the SLC parcel. The existing creek channel corridor through
the SLC parcel will be retained in order to accommodate drainage from an existing culvert
directed from Sir Francis Drake Blvd. and also to act as a high flow bypass channel during
storms.
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Plan View of Alternative 1
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7.4

Alternative 3

Figure 7-3 summarizes the conceptual restoration features associated with Alternative 3. The
proposed restoration actions build on those activities presented under Alternative 1 and 2.
This alternative expands enhancements onto the Whitney parcel in addition to those already
discussed on the County, Inverness Valley Inn and SLC parcels. The key additional elements of
this conceptual alternative include expanding the SLC marsh northward to include the Turtle
Pond on the Whitney parcel. This alternative also includes filling an additional ___-foot
segment of the Channel A drainage ditch immediately west of the SLC parcel12 and redirecting
the upstream segment of the ditch directly into northwest corner of the SLC marsh. In order to
reduce backwater flooding from the SLC marsh onto the Keller parcel, a low earthen berms is
proposed for construction along the western boundary of the SLC parcel. This berm would tie-in
to the existing Whitney parcel berm (currently surrounding Turtle pond) at its north end and the
Third Valley Creek levee-berm to the south. The Whitney’s have requested that in return for use
use of their property for ecosystem enhancement, the project include fill placement to elevate
their driveway cul-de-sac and alleviate current nuisance flooding during winter months.

7.5

Alternative 4

Figure 7-4 summarizes the conceptual restoration features associated with Alternative 4. The
proposed restoration actions build on those activities presented under Alternatives 1 through 3.
This alternative expands enhancements on the Keller parcel in addition to those already
discussed on the County, Inverness Valley Inn, SLC and Whitney parcels. The key additional
elements of this conceptual alternative include the following (from upstream to downstream).
•

Realignment of Third Valley Creek into the improved riparian/floodplain corridor on the
Inverness Valley Inn parcel. This realignment would be completed in order to effectively
lengthen the channel in order to promote sediment aggradation and channel shallowing –

12

Filling the Channel A drainage ditch in Alternative 3 will require permission and cooperation with the Keller
property owner.
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changes that will increase the frequency of overbank flooding and improve floodplain and
riparian corridor habitat.
•

Removal of the existing culvert under Sir Francis Drake Blvd. and replacement with a
shorter, fish-friendly culvert to improve salmonid passage. An objective from this
change is to direct the creek into the far west end of the Keller parcel and provide a
longer earthen and riparian channel corridor as opposed to one that would be shorter if
the creek remains directed through the existing culvert.

•

Acquisition of the Keller Parcel in order to expand ecosystem enhancements into the
valley bottom. The primary infrastructural changes that would be made on the property
include: removing the site house and barn; removing the buried drain that crosses the
central portion of the site; and filling the remainder of the drainage ditch that feeds
former Channel B.

•

Drainage from Camino del Mar would not need to be redirected down the road as
described for Alternatives 2 and 3. Acquisition of the Keller parcel would relieve the
conditions of the Settlement Agreement and need to maintain the Channel B drainage.
Therefore, the Camino del Mar drainage would be directed to the valley bottom and into
the realigned Third Valley Creek just downstream of the current barn location.

•

In concert with creek realignment, riparian vegetation plantings would be completed
within the entire western valley bottom of the Keller parcel. Invasives and non-native
species would be removed. Instream wood structures would be installed to optimize
aquatic habitat and some floodplain depressions and backwaters would be excavated to
enhance seasonal freshwater wetlands and high flow refugia for fish.

•

The eastern half of the Keller parcel would be excavated to optimize creation of brackish
and salt marsh habitat. Associated revegetation would be completed as part of this work.
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•

The Keller’s current creek levee that serves as a site driveway and beach easement
through the SLC parcel would be retained and used to accommodate a public access trail.

•

The existing creek channel running along the southern property boundary of the Keller
and SLC parcels would also be retained to service the two storm drains that originate
from Sir Francis Drake Blvd.

Kamman Hydrology & Engineering, Inc.
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Chapter 8: Restoration Implementation Analyses
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Lower Third Valley Creek and Chicken Ranch Beach, 2006.
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8.1

Reference Site Assessment

As part of characterizing existing project physical and vegetation site conditions, KHE and May
& Associates completed a reference site assessment at Indian Beach to help develop criteria for
specific wetland and riparian habitats observed and measured. Indian Beach was chosen as a
reference site as it has similar hydrology, geology and is a similarly sized watershed to Third
Valley Creek, but remains in a relatively undeveloped state. Indian Beach is located
approximately 2.5-miles north of Chicken Ranch Beach on the west shore of Tomales Bay. The
reference wetland site was also selected as it represents a diverse range of soil, hydrologic, and
slope conditions that would be expected to occur within various stages of a restored Third Valley
Creek-Chicken Ranch Beach wetland-riparian complex. The reference site field investigation
and monitoring exercise aimed at characterizing and developing linkages between the physical
and biological characteristics/processes within target vegetation zones. This is particularly true
in salt and brackish marsh systems where developing multi-variable design criteria for freshwater
wetlands and riparian areas becomes more complicated (typically due to interacting factors such
as soil composition and texture, depth to groundwater, seasonal variability in salinity, and
surface moisture).

Working together, the KHE team members identified and measured reference habitats and
completed the necessary elevation surveys, to map and characterize wetland habitats relative to
existing topography and tidal datums. The results of this analysis provide restoration design
criteria for selected vegetation zones identified along the reference site transects. The reference
sits may also be used in the future for as reference site during restoration site performance
monitoring to account for seasonal variations in rainfall, plant germination, and other stochastic
events.

In April 2010, KHE and May & Associates completed the Indian Beach reference site
assessment. Work included: detailed topographic profile and cross-sectional surveys, noting
vegetation communities associated within consistent elevation ranges; a profile survey of the
main creek channel from Bay up to interior freshwater wetland; and profile survey of the barrier
Kamman Hydrology & Engineering, Inc.
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beach. The results of this assessment are presented in Figures 8-1 through 8-5. Important
Chicken Ranch Beach restoration design criteria that were identified from this work include:
•

The interior marsh channel bed elevations upstream of the barrier beach ranged from 3to 4-feet in elevation;

•

The maximum barrier beach or sand spit crest elevation approached 8.5-feet in elevation;

•

The elevation ranges for the suite of high- through low-tidal marsh habitats were well
established, relative to both a known vertical datum and tidal datums, and will serve as
important restoration design criteria and target habitat elevations for the Chicken Ranch
Beach restoration alternatives; and

•

Subtle variations within a 2-foot elevation range have profound implications with respect
to habitat variability within the reference reach tidal marsh and should translate to
restored project habitats.

These elevations and associated desired habitat-types inform the Chicken Ranch Beach-Third
Valley Creek conceptual restoration designs and cost estimates.

8.2

Drainage Improvements

As discussed in Chapters 2 and 7, an important ecologic and legal consideration associated with
restoration of Chicken Ranch Beach revolves around addressing the drainage needs of the Keller
property through the SLC parcel, and maintaining the function of Channel B. As presented
above, Alternatives 1 through 3 rely on alleviating this drainage pressure and, more importantly,
reducing if not eliminating the water quality health hazard created by Channel B, by redirecting
flow from the Sea Haven subdivision (Watershed A, Fig. 2-4) down Camino del Mar and under
Sir Francis Drake Blvd. to Third Valley Creek. Achieving this objective will require upgrading
the existing 14” drainage pipe (Watershed B culvert) to maintain conveyance of a 10- to 25-year
storm. For the culvert draining Watershed B to pass a 25-year storm event including introduced
flows from Watershed A, the culvert would have to pass 29 cfs with submerged tail water and
headwater. This would necessitate replacing the existing 14” CMP with a 36-inch diameter RCP
with the outlet placed at the same elevation as the twin 42-inch RCPs passing under Sir Francis
Kamman Hydrology & Engineering, Inc.
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Indian Beach Reference Site - Creek Channel Profile
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Indian Beach Reference Site - Wetland Cross-Section
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Indian Beach Reference Site - Wetland Cross-Section
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order for the culvert to pass 29 cfs. More severe storms would cause flooding at the intersection
of Sir Francis Drake Blvd. and Camino Del Mar due to lack of ponding capacity at the inlet to
the proposed 36-inch culvert. Alternatives 1 through 3 assume the Watershed B culvert is
replaced in this manner.
8.3

Sea Level Rise

Tide heights and tidal datums increase over time with sea level rise. The National Oceanic and
Atmospheric Administration’s National Ocean Service (NOS), the federal agency responsible for
sea level monitoring and providing tidal data, periodically updates tidal datums to account for
sea level rise; the most recent update occurred in 2003 for measuring stations in the region.
Based on historic measurements from 1977 to 2006, NOS estimates a 4.7-millimeter per year
(mm/yr) sea level rise (equivalent to 1.55-feet in 100-years) at the San Francisco Bay Presidio
gauge. A recent study of sea level rise by the Pacific Institute predicts that mean sea level along
the California coast is projected to rise from 1.0- to 1.4-meters (m) by the year 2100 (Pacific
Institute, 2009; IPCC, 2007; USACE, 2009). Although sea level rise is a natural phenomenon,
there is considerable evidence that increases in “greenhouse gases” have led to global warming,
polar ice melting and accelerated rise in sea level (USEPA, 1988). Because of accelerated sea
level rise, the U.S. Army Corps of Engineers (USACE) established guidance (USACE, 2009) for
incorporating direct and indirect physical effects of projected future sea-level rise change in
managing, planning, engineering, designing, constructing, operating and maintaining all USACE
civil works projects.

Development of conceptual restoration design alternatives does not attempt to compensate for
sea level rise. It is anticipated that the future geomorphic processes and evolution of the site
would compensate for some sea-level rise, but in general, tidal marsh habitats would migrate
landward with rising sea level, likely at the expense of freshwater wetlands and riparian habitats.
It is anticipated that a restored natural Valley-tidal wetland complex would better absorb and
adapt to sea-level rise than the no action alternative, where existing infrastructure would be
significantly impacted with rising water levels.
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8.4

Alternative Cost Estimates

This section of the report summarizes preliminary cost estimates for construction of proposed
conceptual restoration alternatives. The level of detail and order of magnitude of costs used to
develop these estimates is consistent with the conceptual nature of the proposed alternatives.
Cost estimates provides a realistic magnitude and accurate representation of the incremental cost
changes between alternatives. The Table 8-1 below summarizes the total cost of each conceptual
alternative, while individual alternative cost estimates are presented in Appendix H.

Item

Total Cost

Alternative 1
Alternative 2
Alternative 3
Alternative 4

$ 212,000
$ 274,000
$ 285,000
$2,919,000

Table 8-1. Summary of Preliminary Cost Estimates for Alternatives 1 through 4.

Predicting material and equipment fuel costs and the bidding climate when the project is bid is
difficult and therefore the unit costs were not inflated. The estimated costs are based on the
primary alternative elements as described above. Where actual units, such as cubic yards of cut
or fill material were available or quantified, they were used.

The list below provides items that were not included in preliminary cost estimates, but should be
considered and included as part of the overall project budget.

1. Permit preparation and agency consultation
2. Special studies that may be required to support design and permitting efforts
3. Mitigation plans and design
4. Demolition or rehabilitation of existing house and barn on Keller property.
5. Temporary exclusion fencing
Kamman Hydrology & Engineering, Inc.
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6. Vegetation restoration strategy and design
7. Final Design and Engineering
8. Bidding assistance
9. Construction management services
10. Material and compaction testing during construction
11. Biological and cultural resource monitoring
12. Public outreach
13. Long-term management and maintenance

As the design evolves the costs associated with the above items will be better understood and
should be considered for project planning budget purposes.

8.5
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APPENDIX A: SOIL BORING LOGS

BORING LOG
KAMMAN HYDROLOGY &
ENGINEERING, INC.

Greg Kamman and Shawn Higgins

---

01

USCS

GRAPHIC LOG

7.5' NGVD29 (approx)

3081

Project/Number:
Drilling Method:

Ground Surface Elevation:
DEPTH (feet)

February 25, 2010

Boring Number:

Logged by:
Driller:

Date:

Sheet 1

Hand Auger

of 1

DESCRIPTION

SW

Sand, well graded; brown, rounded to subangular sand and gravel
with shell fragments and fine angular gravel (non-granitic).

SW
4

Sand; dark brown,finer grained; zones of thin (1"-3") layers of dark
(organic-rich), fine grained sand layers alternating with the sand
described above. Standing water at 4.0 feet.

5

Granitic Sand, well graded (coarse > fine); angular quartz-rich sand,
abundant shell fragments;

1
2
3

6

Bottom of boring at 6 feet due to saturated, caving sands
7
8
9
10
11
12
13

BORING LOG
KAMMAN HYDROLOGY &
ENGINEERING, INC.

Greg Kamman and Shawn Higgins

---

02

USCS

GRAPHIC LOG

7.5' NGVD29 (approx)

3081

Project/Number:
Drilling Method:

Ground Surface Elevation:
DEPTH (feet)

February 25, 2010

Boring Number:

Logged by:
Driller:

Date:

Sheet 1

Hand Auger

of 1

DESCRIPTION

SW

Sand, well graded; brown, rounded to subangular sand and gravel
with shell fragments and fine angular gravel (non-granitic).

SW
4

Sand; dark brown,finer grained; zones of thin (1"-3") layers of dark
(organic-rich), fine grained sand layers alternating with the sand
described above. Standing water at 4.0 feet.

5

Granitic Sand, well graded (coarse > fine); angular quartz-rich sand,
abundant shell fragments;

1
2
3

6

Bottom of boring at 6 feet due to saturated, caving sands
7
8
9
10
11
12
13

BORING LOG
KAMMAN HYDROLOGY &
ENGINEERING, INC.

Greg Kamman and Shawn Higgins

---

03

USCS

GRAPHIC LOG

SW

6' NGVD29 (approx)

3081

Project/Number:
Drilling Method:

Ground Surface Elevation:
DEPTH (feet)

February 25, 2010

Boring Number:

Logged by:
Driller:

Date:

Sheet 1

Hand Auger

of 1

DESCRIPTION

Granitic Sand, well graded (coarse > fine); angular quartz-rich sand,

1
2

Clay; dark, organic-rich. Standing water at 3.1 feet.
3
4
5
6
7
8
9
10
11
12
13

Bottom of boring at 5.3 feet

BORING LOG

Date:

KAMMAN HYDROLOGY &
ENGINEERING, INC.

Greg Kamman and Shawn Higgins

---

USCS

GRAPHIC LOG

DEPTH (feet)

SW

2

6' NGVD29 (approx)

3081

Project/Number:
Drilling Method:

Ground Surface Elevation:

1

04

Boring Number:

Logged by:
Driller:

February 25, 2010

Sheet 1

Hand Auger

of 1

DESCRIPTION

Sandy Loam; dark brown, moist
Granitic Sand, well graded (coarse > fine); angular quartz-rich sand
Overbank Deposits; Interbedded layers of sand, silt, and clay.
Standing water at 1.3 feet. Thin (2") black organic layer at 2.5 feet

3
4

Clay; black, with interbedded layers of peat material; strong sulphor
odeor; coal black color; abundant fibrous organic material.
Bottom of boring at 4 feet

5
6
7
8
9
10
11
12
13

BORING LOG

Date:

KAMMAN HYDROLOGY &
ENGINEERING, INC.

Greg Kamman and Shawn Higgins

---

USCS

GRAPHIC LOG

6' NGVD29 (approx)

3081

Project/Number:
Drilling Method:

Ground Surface Elevation:
DEPTH (feet)

05

Boring Number:

Logged by:
Driller:

February 25, 2010

Sheet 1

Hand Auger

of 1

DESCRIPTION

Sandy Loam; dark brown, moist
1
2
3

Granitic Sand, well graded (coarse > fine); angular quartz-rich sand.
Standing water at 0.8 feet
Clay with interbedded layers of sand. Sand layers much thinner than
clay. includes organic material.

4
5
6
7
8
9
10
11
12
13

Bottom of boring at 5.5 feet

BORING LOG

Date:

KAMMAN HYDROLOGY &
ENGINEERING, INC.

Greg Kamman and Shawn Higgins

---

USCS

GRAPHIC LOG

DEPTH (feet)

12' NGVD29 (approx)

3081

Project/Number:
Drilling Method:

Ground Surface Elevation:

1

06

Boring Number:

Logged by:
Driller:

February 25, 2010

Sheet 1

Hand Auger

of 1

DESCRIPTION

Granitic Sand, well graded (coarse > fine); angular quartz-rich sand.
Standing water at 1.7 feet

2
3
4
5
6
7
8
9
10
11
12
13

Sand; black with greater amount of fine sand and organic material;
interbedded with granitic sand (above). Alluvial deposits.
Clay; black, similar to clay at #5. Abundant layers of quartz sand grains
interbedded with clay.
Bottom of boring at 5 feet

APPENDIX B: PEAK RUNOFF CALCULATIONS

APPENDIX C: MARIN COUNT ENVIRONMENTAL HEALTH SERVICES
WATER QUALITY SAMPLING REPORT

APPENDIX D: PLANT SPECIES OBSERVED WITHIN
THE PROJECT STUDY AREA

Appendix A. Plant Species Observed within the Project Study Area
SCIENTIFIC NAME
Acacia spp.
Acer macrophyllum
Acer negundo
Achillea millefolium
Aesculus californica
Agrostis sp. (stolonifera)
Alnus rubra
Ambrosia chamissonis
Anthemis cotula
Anagalus anagalloides
Ambrosia chamissonis
Arbutus menziesii
Artemisia pycnocephala
Avena barbata
Baccharis pilularis
Briza maxima
Bromus carinatus
Bromus diandrus
Bromus tectorum
Carduus pycnocephalus
Carex densa
Carex obnupta
Carex subbracteata
Ceanothus thyrsiflorus
Cerastium glomeratum
Chamomilla suaveolens
Chrysolepis sempervirens (cultivated)
Claytonia perfoliata
Conium maculatum
Cortaderia jubata
Corylus cornutavar californica
Contoneaster sp.
Cystisus scoparius
Digitalis purpurea
Distichlis spicata
Eleocharis macrostachya
Elymus glaucus
Equisetum hymale
Erodium sp.
Festuca arundinacea
Festuca rubra
Foeniculum vulgare
Frankenia salina
Fraxinus latifolia
Galium aparine
Genista monspessulana
Glyceria sp.

COMMON NAME
Acacia, green wattle, blackwood acacia
Bigleaf maple
Box elder
yarrow
California buckeye
Creeping bent grass
red alder
Beach bur
Brass buttons
Scarlet pimpernel
Beach bur
Madrone
California sagewort; beach sagewort
Slender wild oat
coyote bush
Rattlesnake grass
California brome
Ripgut brome
Cheatgrass brome
Italian thistle
Dense sedge
slough sedge
small bract sedge
coast blue-blossom; California lilac
Common chickweed
Chamomile
Chinquapin
miner's lettuce
Poison hemlock
Jubata grass, pampas grass
California hazelnut
Cotoneaster
Scotch broom
Foxglove
Saltgrass
spikerush
blue wildrye
horsetail
Stork’s bill
Tall fescue
Red fescue
Fennel
Alkali heath, frankenia
Oregon ash
bedstraw
French broom
Manna grass

Gnaphalium californicum
Grindelia stricta
Hedera helix
Heracleum lanatum
Heteromeles arbutifolia
Hordeum murinum
Hypocheris glabra
Hypocheris radicata
Jaumea carnosa
Juncus balticus
Juncus effusus brunneus
Juncus occidentalis
Leymus triticoides
Limonium californicum
Lithocarpus densiflorus
Lonicera sp.
Lythrum hyssopifolia
Marah fabaceus
Medicago polymorpha
Medicago sativa
Myosotus latifolia
Plantago maritima var juncoides
Pinus sp. (muricatus?)
Poa annua
Polystichum munitum
Pteridium aquilinum var. pubescens
Quercus agrifolia
Rhamnus californica
Ribes menziesii
Rorippa nasturtium-aquaticum
Rubus parviflorus
Rubus ursinus
Rumex salicifolius
Salicornia virginica
Salix lasiolepis
Salix lucida ssp. lasiandra
Sambucus mexicana
Scirpus californicus
Scirpus macrocarpus
Scirpus maritimus
Scrophularia californica
Spartina foliosa
Spergularia rubra
Spergularia sp. (white flowered)
Stachys ajugoides
Stachys bullata
Symphoricarpos albus
Toxicodendron diversilobum
Trifolium dubium

California cudweed
Marsh gumplant
English ivy
cow parsnip
Christmas berry; toyon
Foxtail grass
Smooth cat’s ear
Rough cat’s ear
Salty Susan
Baltic rush
Lamp rush
Slender rush
creeping wild rye
Western marsh rosemary
Tan oak
Honeysuckle
Lythrum
wild cucumber; California manroot
Burr clover
Alfalfa
Forget-me-not
Goose tongue
Pine (Cultivar)
Annual bluegrass
western sword fern
western bracken fern
coast live oak
coffeeberry
Canyon gooseberry
water cress
thimbleberry
California blackberry
willow dock; willow-leaved dock
Pickleweed
arroyo willow
shining willow; yellow willow
Blue elderberry
California bulrush
Panicled bulrush
alkali bulrush
California beeplant
Spartina, Pacific cordgrass
Red sand spurrey
sand spurrey
hedge nettle
Hedge nettle
snowberry
western poison oak
Little hop clover

Triglochin concinna
Triglochin maritima
Umbelluria californica
Vicia sp.
Vinca major
Vulpia bromoides

Arrow grass
Seaside arrow grass
California bay laurel
giant vetch
Greater periwinkle
Rattail fescue

APPENDIX E: SITE PHOTOGRAPHS OF VEGETATION HABITAT TYPES

APPENDIX B - SITE PHOTOGRAPHS

Photo 1. Chicken Ranch Beach. Beach Strand on right, Open Water, Low- , Mid-, and High- Tidal Saltmarsh on left
of photo (foreground to background).

Photo 2. Low Tidal Saltmarsh in center (grasses) and Mid- Tidal Saltmarsh on top and bottom.

Photo 3. Open Water and Red Alder/Arroyo Willow Riparian along Third Valley Creek

Photo 4. Red Alder/Arroyo Willow Riparian habitat.

Photo 5. Turtle Pond (midground) and Mixed (Non-Native) Woodland (background).

Photo 6. Moist Meadow.

Photo 7. Unvegetated Mudflats and Breach Strand.

Photo 8.Close-up of Beach Dune (ruderal) vegetation.

Photo 9.Channel B and Wet meadow/Brackish Marsh Vegetation.

Photo 10.Culvert and Third Valley Creek at Inverness Lodge (foreground), and Mixed Riparian Woodland
(Background).

APPENDIX F: AVOCET RESEARC ASSOCIATES CALIFORNIA
RED-LEGGED FROG CORRESPONDENCE

Appendix F.
Email correspondence to regulatory agencies regarding California Red-legged Frog.
From:
Jules Evens <jevens@svn.net>
Subject: Inverness CRL surveys
Date: February 26, 2010 2:54:31 PM PST
To:
David Kelly <david_kelly@fws.gov>, Randi Logsdon <RLOGSDON@dfg.ca.gov>
Hello David and Randi:
We are conducting a biological assessment of "Third Valley Creek," Inverness, California
as a preliminary evaluation prior to developing a restoration plan for the site (pictures
attached). This effort is being funded by the Tomales Bay Watershed Council in
cooperation with the National Park Service and the State Lands Commission. The
restoration design is being developed by the team of Kamman Hydrology & Engineering,
Inc., May Associates, and Avocet Research. The goal is to restore hydrological
functionality to the downstream system and increase the habitat value of the site for
wildlife species.
I have referred to the "Revised Guidance of Site Assessments and Field Surveys for the
California Red-legged Frogs (2005) "http://www.dfg.ca.gov/wildlife/nongame/docs/CRFSurvey-Guidance%20Aug2005_FINAL.pdf
As that document prescribes, I have assessed the property as potential red-legged frog
habitat:
1. Is the site within the current or historic range of the CRF? A. Yes
2. Are there known records of CRF at the site or within a 1.6-kilometer* (1-mile) radius of
the site? A. Yes
3. What are the habitats within the project site and within 1.6 kilometers* (1 mile) of the
project boundary? A. Freshwater stream and ponds, coastal scrub, conifer forest,
riparian corridor, etc.
The guidance states: To prevent any unnecessary loss of time or use of resources,
it is essential that completed site assessments be submitted to the appropriate
Service Fish and Wildlife Office for review in order to obtain further guidance from
the Service before conducting surveys.
That's the purpose of this email. I'm sending a hard copy of Appendix D. "California Redlegged Frog Habitat Site Assessment Data Sheet" separately, but I am including the
"necessary attachments" electronically in this email (referenced in Appendix D.) No field
notes are available, as we have not yet conducted fieldwork, other than preliminary site
visits. I hope this is acceptable. If not, please advise. Also, if there is another person I
should copy with this material, please advise.
Thank you
Jules Evens, Principal
Avocet Research Associates
USFWS Permit TE786728-3
Avocet Research Associates-Third Valley Creek-Draft
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CDFG SCP#6708

Chicken Ranch Beach: Channel B

Avocet Research Associates-Third Valley Creek-Draft
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Third Valley Creek, lower reach, main stem.

Avocet Research Associates-Third Valley Creek-Draft

22

Chicken Ranch: north drainage channel

Avocet Research Associates-Third Valley Creek-Draft
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Chicken Ranch Beach: tidal lagoon

Avocet Research Associates-Third Valley Creek-Draft
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Chicken Ranch: riparian tangle

Avocet Research Associates-Third Valley Creek-Draft
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APPENDIX G: PRIMARY CONSTITUENT ELEMENTS (PCES) FOR
THE CALIFORNIA RED-LEGGED FROG

Appendix G.
Primary Constituent Elements (PCEs) for the California Red-Legged Frog
From [Federal Register: March 17, 2010 (Volume 75, Number 51: Rules and
Regulations: Page 12815-12864]
Based on the above needs and our current knowledge of the lifehistory, biology, and ecology of the California red-legged frog, we
determined the California red-legged frog's PCEs are:
(1) Aquatic Breeding Habitat. Standing bodies of fresh water (with
salinities less than 4.5 ppt), including natural and manmade (e.g.,
stock) ponds, slow-moving streams or pools within streams, and other
ephemeral or permanent water bodies that typically become inundated
during winter rains and hold water for a minimum of 20 weeks in all but
the driest of years.
(2) Aquatic Non-Breeding Habitat. Freshwater pond and stream
habitats, as described above, that may not hold water long enough for
the species to complete its aquatic life cycle but which provide for
shelter, foraging, predator avoidance, and aquatic dispersal of
juvenile and adult California red-legged frogs. Other wetland habitats
considered to meet these criteria include, but are not limited to:
plunge pools within intermittent creeks, seeps, quiet water refugia
within streams during high water flows, and springs of sufficient flow
to withstand short-term dry periods.
(3) Upland Habitat. Upland areas adjacent to or surrounding
breeding and non-breeding aquatic and riparian habitat up to a distance of 1 mi (1.6 km)
in most cases (i.e., depending on surrounding landscape and dispersal barriers)
including various vegetational types such as grassland, woodland, forest, wetland, or
riparian areas that provide shelter, forage, and predator
avoidance for the California red-legged frog. Upland features are also
essential in that they are needed to maintain the hydrologic,
geographic, topographic, ecological, and edaphic features that support
and surround the aquatic, wetland, or riparian habitat. These upland
features contribute to: (1) Filling of aquatic, wetland, or riparian
habitats; (2) maintaining suitable periods of pool inundation for
larval frogs and their food sources; and (3) providing non-breeding,
feeding, and sheltering habitat for juvenile and adult frogs (e.g.,
shelter, shade, moisture, cooler temperatures, a prey base, foraging
opportunities, and areas for predator avoidance). Upland habitat should
include structural features such as boulders, rocks and organic debris
(e.g., downed trees, logs), small mammal burrows, or moist leaf litter.
(4) Dispersal Habitat. Accessible upland or riparian habitat within
and between occupied or previously occupied sites that are located
within 1 mi (1.6 km) of each other, and that support movement between
such sites. Dispersal habitat includes various natural habitats, and
altered habitats such as agricultural fields, that do not contain
barriers (e.g., heavily traveled roads without bridges or culverts) to
dispersal. Dispersal habitat does not include moderate- to high-density
urban or industrial developments with large expanses of asphalt or
concrete, nor does it include large lakes or reservoirs over 50 ac (20
ha) in size, or other areas that do not contain those features

Avocet Research Associates-Third Valley Creek-Draft
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identified in PCE 1, 2, or 3 as essential to the conservation of the
species.

Avocet Research Associates-Third Valley Creek-Draft
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APPENDIX H: ALTERNATIVE COST ESTIMATES

DRAFT

Alternative 1 - Chicken Ranch Beach - Third Valley Creek
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Item Description
Mobilization and Demobilization (Estimated Approx. 4% of Subtotal)
Control of Water
Erosion and Sediment Control
Construction Survey Staking
Clearing and Grubbing (Vegetation Removal)
Property Purchase
Demolition (Existing house)
Existing Keller Parcel Utilities (Potholing, Temporary Relocation and Modifications)
Earthwork - Redirect creek at beach; relocate sand on beach/spit
Earthwork - Internal Wetland Channels; relocated sand on beach/spit
Earthwork - Tidal wetland enhancement in SLC vicinity; fill Channel B
Earthwork - Creek to SLC wetland connector channels
Pedestrian Creek Crossings
Earthwork - Fill/raise Whitney driveway
Earthwork - construct Keller-SLC berm
Earthwork - New Channel A to SLC tidal wetland
Earthwork - Realign creek channel through valley; floodplain improvments
Realign Camino del Mar drainage
Replace 14" CMP with 36" CMP
Abandon Existing SRD Blvd. culverts
Install new fish-friendly culvert
Earthwork - Fill IVI pond; lower surrounding levees
Earthwork - realign Creek through IVI parcel
Earthwork - Floodplain improvements; grading
Re-Vegetation

Quantity

Unit

1
1
1
1
0.70
0
0
0
778
1,481
0
0
0
0
0
0
0
475
600
0
0
770
0
0
0.70

LS
LS
LS
LS
AC
LS
LS
LS
CY
CY
CY
CY
EA
CY
CY
CY
CY
LF
LF
CY
LF
CY
CY
EA
AC

Unit Cost
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Total

6,477
4,000
5,000
2,500
10,000
5
5
100
75
6
50,000

$259
$4,000
$5,000
$2,500
$7,000
$0
$0
$0
$3,889
$7,407
$0
$0
$0
$0
$0
$0
$0
$47,500
$45,000
$0
$0
$4,622
$0
$0
$35,000

Alternative 1 Subtotal:
Estimating Contingency @ 30%:
Alternative 1 Conceptual Cost Estimate

$163,000
$49,000
$212,000

Kamman Hydrology & Engineering, Inc.
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Alternative 2 - Chicken Ranch Beach - Third Valley Creek
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Item Description
Mobilization and Demobilization (Estimated Approx. 4% of Subtotal)
Control of Water
Erosion and Sediment Control
Construction Survey Staking
Clearing and Grubbing (Vegetation Removal)
Property Purchase
Demolition (Existing house)
Existing Keller Parcel Utilities (Potholing, Temporary Relocation and Modifications)
Earthwork - Redirect creek at beach; relocate sand on beach/spit
Earthwork - Internal Wetland Channels; relocated sand on beach/spit
Earthwork - Tidal wetland enhancement in SLC vicinity; fill Channel B
Earthwork - Creek to SLC wetland connector channels
Pedestrian Creek Crossings
Earthwork - Fill/raise Whitney driveway
Earthwork - construct Keller-SLC berm
Earthwork - Fill Channel A
Earthwork - Realign creek channel through valley; floodplain improvments
Realign Camino del Mar drainage
Replace 14" CMP with 36" CMP
Abandon Existing SRD Blvd. culverts
Install new fish-friendly culvert
Earthwork - Fill IVI pond; lower surrounding levees
Earthwork - realign Creek through IVI parcel
Earthwork - Floodplain improvements; grading
Re-Vegetation

Quantity

Unit

1
1
1
1
0.80
0
0
0
778
1,481
1,422
326
480
0
0
0
0
475
600
0
0
770
0
0
0.70

LS
LS
LS
LS
AC
LS
LS
LS
CY
CY
CY
CY
SF
CY
CY
CY
CY
LF
LF
CY
LF
CY
CY
EA
AC

Unit Cost
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Total

8,402
4,000
5,000
2,500
10,000
5
5
5
5
80
100
75
6
50,000

$259
$4,000
$5,000
$2,500
$8,000
$0
$0
$0
$3,889
$7,407
$7,111
$1,630
$38,400
$0
$0
$0
$0
$47,500
$45,000
$0
$0
$4,622
$0
$0
$35,000

Alternative 2 Subtotal:
Estimating Contingency @ 30%:
Alternative 2 Conceptual Cost Estimate

$211,000
$63,000
$274,000

Kamman Hydrology & Engineering, Inc.
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Alternative 3 - Chicken Ranch Beach - Third Valley Creek
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Item Description
Mobilization and Demobilization (Estimated Approx. 4% of Subtotal)
Control of Water
Erosion and Sediment Control
Construction Survey Staking
Clearing and Grubbing (Vegetation Removal)
Property Purchase
Demolition (Existing house)
Existing Keller Parcel Utilities (Potholing, Temporary Relocation and Modifications)
Earthwork - Redirect creek at beach; relocate sand on beach/spit
Earthwork - Internal Wetland Channels; relocated sand on beach/spit
Earthwork - Tidal wetland enhancement in SLC vicinity; fill Channel B
Earthwork - Creek to SLC wetland connector channels
Pedestrian Creek Crossings
Earthwork - Fill/raise Whitney driveway
Earthwork - construct Keller-SLC berm
Earthwork - Fill Channel A
Earthwork - Realign creek channel through valley; floodplain improvments
Realign Camino del Mar drainage
Replace 14" CMP with 36" CMP
Abandon Existing SRD Blvd. culverts
Install new fish-friendly culvert
Earthwork - Fill IVI pond; lower surrounding levees
Earthwork - realign Creek through IVI parcel
Earthwork - Floodplain improvements; grading
Re-Vegetation

Quantity

Unit

1
1
1
1
0.80
0
0
0
778
1,481
2,611
326
480
93
193
185
0
475
600
0
0
770
0
0
0.70

LS
LS
LS
LS
AC
LS
LS
LS
CY
CY
CY
CY
SF
CY
CY
CY
CY
LF
LF
CY
LF
CY
CY
EA
AC

Unit Cost
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Total

8,738
4,000
5,000
2,500
10,000
5
5
5
5
80
6
6
4
100
75
6
50,000

$259
$4,000
$5,000
$2,500
$8,000
$0
$0
$0
$3,889
$7,407
$13,056
$1,630
$38,400
$556
$1,160
$741
$0
$47,500
$45,000
$0
$0
$4,622
$0
$0
$35,000

Alternative 3 Subtotal:
Estimating Contingency @ 30%:
Alternative 3 Conceptual Cost Estimate

$219,000
$66,000
$285,000

Kamman Hydrology & Engineering, Inc.
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Alternative 4 - Chicken Ranch Beach - Third Valley Creek
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Item Description
Mobilization and Demobilization (Estimated Approx. 4% of Subtotal)
Control of Water
Erosion and Sediment Control
Construction Survey Staking
Clearing and Grubbing (Vegetation Removal)
Property Purchase
Demolition (Existing house)
Existing Keller Parcel Utilities (Potholing, Temporary Relocation and Modifications)
Earthwork - Redirect creek at beach; relocate sand on beach/spit
Earthwork - Internal Wetland Channels; relocated sand on beach/spit
Earthwork - Tidal wetland enhancement in SLC vicinity; fill Channel B
Earthwork - Creek to SLC wetland connector channels
Pedestrian Creek Crossings
Earthwork - Fill/raise Whitney driveway
Earthwork - construct Keller-SLC berm
Earthwork - Fill Channel A
Earthwork - Realign creek channel through valley; floodplain improvments
Realign Camino del Mar drainage
Replace 14" CMP with 36" CMP
Abandon Existing SRD Blvd. culverts
Install new fish-friendly culvert
Earthwork - Fill IVI pond; lower surrounding levees
Earthwork - realign Creek through IVI parcel
Earthwork - Floodplain improvements; grading
Re-Vegetation

Quantity

Unit

Unit Cost

Total

1
1
1
1
0.80
1
1
1
778
1,481
2,611
326
240
93
0
993
1,630
0
0
1
80
770
244
150
2.50

LS
LS
LS
LS
AC
LS
LS
LS
CY
CY
CY
CY
SF
CY
CY
CY
CY
LF
LF
LS
LF
CY
CY
CY
AC

$
89,772
$
4,000
$
5,000
$
2,500
$
10,000
$ 1,900,000
$
25,000
$
8,000
$
5
$
5
$
5
$
5
$
80
$
6
$
$
4
$
3
$
$
$
2,000
$
1,300
$
6
$
4
$
4
$
50,000

$259
$4,000
$5,000
$2,500
$8,000
$1,900,000
$25,000
$8,000
$3,889
$7,407
$13,056
$1,630
$19,200
$556
$0
$3,970
$4,889
$0
$0
$2,000
$104,000
$4,622
$978
$600
$125,000

Alternative 4 Subtotal:
Estimating Contingency @ 30%:
Alternative 4 Conceptual Cost Estimate

$2,245,000
$674,000
$2,919,000

Kamman Hydrology & Engineering, Inc.

