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Executive Summary

The City of Santa Cruz (City or Applicant) has applied for an incidental take permit (ITP) from
the U.S. Fish and Wildlife Service (Service) pursuant to section 10(a)(1)(B) of the Endangered
Species Act of 1973 (ESA) as amended (16 U.S.C. 1531 et seq.) to incidentally take the federally
endangered Ohlone tiger beetle (Cicindela ohlone); the federally endangered Mount Hermon
June beetle (Polyphylla barbata); the federally endangered tidewater goby (Eucyclogobius
newberryi); the Pacific lamprey (Lampetra tridentata)(a species not currently listed under the
ESA); the federally threatened California red-legged frog (Rana draytonii); and the western pond
turtle (Actinemys marmorata), a federal species of concern. Additionally, the City is proposing
to include four plant species in the Habitat Conservation Plan (HCP or Plan) and permit because
of the benefits provided to such species as a result of the Plan’s conservation strategy and to
receive the “No Surprises” regulatory assurances. The four plant species are the federally
endangered Ben Lomond spineflower (Chorizanthe pungens var. hartwegiana); the federally
endangered Robust spineflower (Chorizanthe robusta var. robusta); the federally threatened
Santa Cruz tarplant (Holocarpha macradenia); and the State endangered San Francisco
popcornflower (Plagiobothrys diffuses).

The Plan refers to the plant and wildlife species proposed for coverage under the plan as Covered
Species. Any reference in this Plan to incidental take of Covered Species under the Plan shall,
for the purpose of covered plant species, refer to loss or impacts to covered plant species
identified in the Permit.

The potential taking of the covered wildlife species would occur as a result of activities
permitted under the ITP (Covered Activities) and described in the Plan and include operation,
maintenance and rehabilitation of the City’s water supply and water system facilities; operation
and maintenance of the City’s municipal facilities; and management of City lands.

The area covered by the HCP (Plan Area) is located in Santa Cruz County on the Central Coast
of California, approximately 70 miles south of San Francisco. The total watershed and water
service/urban areas comprising the general Plan Area are approximately 176 square miles and
include three geographically distinct areas: the North Coast watersheds, the San Lorenzo River
watershed, and the Santa Cruz urban center.

The Plan discusses in detail the impacts to Covered Species and their habitats that are expected
as a result of Covered Activities. As a result of these anticipated impacts, the Applicant has
applied for a section 10(a)(1)(B) incidental take permit and proposes to implement the HCP as
described herein, which provides measures for minimizing and mitigating adverse effects on the
Covered Species. The Applicant requests that the permit be issued for a period of 30 years.

The HCP summarizes the Covered Activities and identifies the responsibilities of the City and
the role of the Service under the Plan. The HCP describes measures that will be implemented by
the Applicant to minimize and mitigate impacts of the project on the Covered Species and their
habitats and to further the conservation of these species. The conservation strategy in the Plan
includes measures to mitigate impacts to Covered Species and their habitats that are not avoided



through minimization measures. The City commits to fully fund the Plan and the Plan includes
descriptions of costs for implementing the Plan and sources of funding to cover those costs.
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1.0 INTRODUCTION

The City of Santa Cruz (City or Applicant) has applied for an incidental take permit (ITP) from
the U.S. Fish and Wildlife Service (Service) pursuant to section 10(a)(1)(B) of the Endangered
Species Act of 1973 (ESA) as amended (16 U.S.C. 1531 et seq.) to incidentally take the federally
endangered Ohlone tiger beetle (Cicindela ohlone; OTB); the federally endangered Mount
Hermon June beetle (Polyphylla barbata; MHJB); the federally endangered tidewater goby
(Eucyclogobius newberryi; goby); the Pacific lamprey (Lampetra tridentata)(a species not
currently listed under the ESA); the federally threatened California red-legged frog (Rana
draytonii; CRLF); and the western pond turtle (Actinemys marmorata; WPT), a federal species
of concern. Listed plant species may be included on an incidental take permit in recognition of
the conservation benefits provided to such species by the HCP. The City is proposing to include
four plant species on the incidental take permit in recognition of the conservation benefits
provided by the Plan and to receive the “No Surprises” regulatory assurances (50 CFR
17.22(b)(5)). The four plant species are the federally endangered Ben Lomond spineflower
(Chorizanthe pungens var. hartwegiana; BLS); the federally endangered Robust spineflower
(Chorizanthe robusta var. robusta); the federally threatened Santa Cruz tarplant (Holocarpha
macradenia); and the State endangered San Francisco popcornflower (Plagiobothrys diffusus).
The incidental take of covered wildlife species and potential adverse effects to covered plant
species are anticipated to occur as a result of City Covered Activities within the Habitat
Conservation Plan (HCP) Area. The Santa Cruz HCP provides for permit coverage for a wide
range of City activities. These activities include operation, maintenance and rehabilitation of the
City’s water supply and water system facilities; operation and maintenance of the City’s
municipal facilities; and management of City lands.

1.1  Purpose and Background

The City provides a wide range of essential public services for its citizens and visitors, such as
the construction, operation and maintenance of water supply facilities, the construction and
maintenance of roads, waste management activities, storm water management, and the operation
and maintenance of recreation and open space areas. The City has determined that these
activities and services may affect the life history and habitat of certain species listed as
threatened or endangered under the ESA.

To ensure the City’s continued ability to provide these essential public services, the City is
seeking a permit from the Service under section 10(a)(1)(B) of the ESA for the incidental take of
OTB, MHJB, goby, Pacific lamprey, CRLF, WPT, and “No Surprises” assurances for potential
impacts to BLS, robust spineflower, Santa Cruz tarplant, and San Francisco popcornflower. This
HCP provides the basis for the issuance of a permit under the ESA.

1.2 Plan Area

The area covered by this HCP (“Plan Area”) is located in Santa Cruz County on the Central
Coast of California (Figure 1), approximately 70 miles south of San Francisco. The Plan Area is
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contained on the Davenport, Santa Cruz and Felton U.S. Geological Survey 7.5-minute
quadrangles. The total watershed and water service/urban areas within the Plan Area are
approximately 176 square miles and include three geographically distinct areas: the North Coast
watersheds, the San Lorenzo River watershed, and the Santa Cruz urban center, as well as the
water service areas outside of the City limits. The regional topography ranges from sea level to
greater than 1,200 feet above sea level.

The 18 square-mile North Coast watersheds which serve as drinking water source watersheds for
the City comprise a series of small coastal watersheds that drain the west and south-facing slopes
of the Santa Cruz Mountains directly to the Pacific Ocean. In most cases, these watersheds
include forested slopes in the upper reaches and canyon portions of the watershed, coastal
foothill terraces, agricultural lands on the coastal plain, and streams that typically drain into
seasonal lagoons. Through natural fluctuation, the seasonal lagoons are typically open to the
ocean during the winter months (December to April) and closed during the dry season (May to
November).

The 138 square-mile San Lorenzo River watershed is unique to the Plan Area. In addition to
draining west-facing slopes, it drains east-facing slopes in the Santa Cruz Mountains that do not
receive as much rain as their west-facing counterparts. The San Lorenzo River has a longer run
to the ocean than other Plan Area streams and is fed by many tributaries. While many of the
tributaries exhibit the physical characteristics of coastal streams (e.g., steep gradients, forested
slopes), the San Lorenzo River runs through a comparably deep, wide canyon. Finally, the San
Lorenzo River is densely developed throughout the floodplain and watershed.

The City’s urban center encompasses approximately 12 square miles centered around the mouth
of the San Lorenzo River with an additional 8 square miles of water service area outside of the
City limits. The City is the largest city in Santa Cruz County, and is home to more than 53,000
residents. Major industries include tourism, manufacturing, food processing, and technology.
The University of California, Santa Cruz (UCSC), a world-class university of approximately
14,000 students, is also located within the City.

The City does not have strict regulatory jurisdiction in much of the Plan Area in the San Lorenzo
and North Coast watersheds, as those areas are outside of the incorporated City limits. However,
areas outside City limits which are included in the Plan Area are either on property owned by the
City of Santa Cruz (though not necessarily incorporated property) or the City has easements on
those lands with standards governing operations and maintenance of its facilities. Finally, in
addition to applying to activities within City limits, the City’s municipal code also applies to
drinking water source watershed lands at Loch Lomond and Laguna, Zayante, and Newell
Creeks. As such, the City has sufficient control over the lands subject to Covered Activities to
implement the provisions of this Plan.



Figure 1: Plan Area

CITY OF SANTA CRUZ SECTION 10 PERMITTING PROGRAM

FIGURE 1. PLAN AREA

Base Map Plan Area
- City Watershed Lands — State Highways B Water Supply Facilities = Landfill Leachate Line
-* || Service Area Boundary = Relevant Roads || ® Treated Water Storage Tanks Existing Water Pipelines
Firv o || Moore Creek Preserve ~——— Streams [ Resource Recovery Facility —— Future Water Pipelines
SANTACRUZ [ Loch Lomond Recreation Area [ | Laguna MHJB Preserve —— Pipeline Access Roads
N O
[ | Newell Creek Reservoir [T Moore Creek Preserve OTB Mitigation Site




1.3 HCP Planning Process

To develop the HCP, the City assigned staff and retained biological consultants to assemble an
HCP team. The City’s Water Department assumed lead responsibility for developing the HCP
on behalf of the City. Members of the HCP team met with the Service in person or by
teleconference from 2010 to 2019, to review and discuss the contents of the HCP.

1.4 Regulatory Framework
1.4.1 Endangered Species Act

The United States Congress passed the ESA in 1973 to provide a means for conserving the
ecosystems that endangered and threatened species require in order to prevent species
extinctions. The ESA has two major components relevant to this HCP, the Section 9 prohibition
against “taking” listed animal species and the Section 10 provision for permitting the incidental
take of listed animal species.

Section 9(a)(1)(B) of the ESA prohibits the “take” by any person of any endangered fish or
wildlife species. The ESA authorizes the Service to prohibit the take of threatened wildlife
species through regulation. The Service has prohibited the take of all threatened fish or wildlife
species through a blanket regulation issued in 1978. “Take” is defined broadly to mean harass,
harm, hunt, shoot, wound, Kill, trap, capture, or collect, or attempt to engage in any such
conduct.! “Harm” is defined by regulation to mean an act which actually kills or injures wildlife,
including those activities that cause significant habitat modification or degradation resulting in
the Kkilling or injuring of wildlife by significantly impairing essential behavior patterns, including
breeding, feeding, or sheltering. The protections for listed plant species under the ESA are more
limited than for fish and wildlife.?

The Section 9 take prohibitions apply unless take is otherwise specifically exempted pursuant to
Section 7 or authorized pursuant to Section 10 of the ESA. Private individuals, corporations,
state and local government agencies, and other non-federal entities who wish to conduct
otherwise lawful activities that might incidentally take a listed species must first obtain a Section
10 incidental take permit from the Service. The contents of an HCP must meet the application
criteria provided under ESA Section 10(a)(2)(A):

e The impact which will likely result from such taking;

116 U.S.C. § 1532 (2010).

2 Section 9(a)(2)(B) of the ESA prohibits removal, possession, or malicious damage or destruction of endangered
plants in areas under federal jurisdiction, as well as actions that remove, cut, dig up, damage, or destroy endangered
plants in areas outside of federal jurisdiction in violation of any state law or regulation, including state criminal
trespass law. Protection for threatened plant species is limited to areas under federal jurisdiction. 50 C.F.R. §
17.71(a). The ESA Section 7(a)(2) prohibition against jeopardy applies to plants, wildlife, and fish equally, and the
Service may not issue a Section 10(a)(1)(B) permit if the issuance of that permit would result in jeopardy to any
listed species.



e What steps the applicant will take to minimize and mitigate such impacts, and the
funding that will be available to implement such steps;

e What alternative actions to such taking the applicant considered and the reasons why
such alternatives are not being utilized; and

e Such other measures that the Secretary may require as being necessary or appropriate for
purposes of the plan.®

Under Section 10(a)(2)(B) of the ESA, the Service may permit the incidental take of species only
after finding that the HCP meets the following criteria:

e The taking will be incidental;

e The applicant will, to the maximum extent practicable, minimize and mitigate the impacts
of such taking;

e The applicant will ensure that adequate funding for the Plan will be provided;

e The taking will not appreciably reduce the likelihood of the survival and recovery of the
species in the wild; and

e Other measures, if any, which the Service requires as being necessary or appropriate for
purposes of the Plan will be met.

The HCP is intended to meet regulatory requirements necessary for the Service to issue a Section
10 permit to allow incidental take of covered wildlife species as a result of Covered Activities
undertaken by the permit applicant.

1.4.2 National Environmental Policy Act

The National Environmental Policy Act (NEPA) was enacted by Congress in 1969 to ensure that
federal agencies consider the environmental impacts of their actions and decisions. NEPA
requires the federal government to use all practicable means and measures to protect
environmental values and makes environmental protection a part of the mandate of every federal
agency and department. NEPA requires analysis and a detailed statement of the environmental
impact of any proposed federal action that significantly affects the quality of the human
environment. NEPA regulations require that the Service ensures that permits issued pursuant to
an HCP have been evaluated consistent with NEPA requirements.

HCPs, such as this one, that qualify as “low-effect” according to the Service’s 2016 HCP
Handbook, are categorically excluded from NEPA analysis (Department of Interior Manual
516DM2, Appendix 1, and Manual 516DM6, Appendix 1).

316 U.S.C. § 1539(a)(2)(A)(2010).
416 U.S.C. § 1539(a)(2)(B)(2010).



20 ENVIRONMENTAL SETTING

2.1 Introduction

This section analyzes the environmental setting for the Plan within the three regions of the Plan
Area. The three regions that constitute the Plan Area are: 1) the North Coast Unit, 2) the San
Lorenzo River Watershed Unit, and 3) the City Urban Center Unit. The North Coast Unit is
located north of the City along Highway 1 and includes Majors Creek, Laguna Creek, Reggiardo
Creek, Liddell Creek, and Lombardi Gulch. Streams in the North Coast Unit flow off the west
flank of Ben Lomond Mountain and drain directly into the Pacific Ocean. The San Lorenzo
River Watershed Unit includes the San Lorenzo River and its major tributaries including Newell
Creek and Zayante Creek. Streams within the City Urban Center Unit are the lower San Lorenzo
River and tributaries, and the smaller urban drainages and aquatic resources potentially
influenced by Covered Activities, including Neary Lagoon, Laurel Creek, Moore Creek, and
Arana Creek. The streams listed under the City Urban Center Unit are located either partially or
wholly within the City limits and are influenced by urban land management activities such as
vegetation management, flood control and storm water management activities, rather than or in
addition to surface water diversions. Therefore, the lower San Lorenzo River (from the City
limits to the river mouth), Branciforte Creek, Carbonera Creek, and Pogonip Creek, although
part of the San Lorenzo River watershed, are discussed under the City Urban Center Unit in this
Plan.

2.2 Climate

The Santa Cruz Mountains, like most of central California, are marked by winter rains and
summer drought. Rainy winter periods and dry summer months are typical of the Mediterranean
climate in the central coastal areas of California, including the Santa Cruz Mountains. Mean
annual precipitation along the coast is about 26 inches, but increases to about 50 inches at higher
elevations near the headwaters of the project area streams.

Most precipitation falls between the months of November to April, with February typically being
the wettest month of the year. Pacific frontal storms in combination with orographic lifting
along the coastal range generate intense periods of precipitation. Streams in the project area tend
to exhibit “flashy” (rapidly rising and falling) winter flows in response to these winter storms.
During the dry season from May through October the region typically receives no precipitation,
the surface soils dry out, and perennial streams are fed by seeps and springs. The coastal front
range experiences mild temperatures during the dry season due to the off-shore marine breeze
and summer fog.

2.3 Geology

The Plan Area is located in the Coast Ranges geomorphic province. This northwest-trending,
900-mile long province contains mountain ranges and associated intervening valleys that are
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relatively comparable in age and share somewhat similar history, geologic composition, and
structure. The Santa Cruz Mountains, in which the Plan Area exists, represents one of these
ranges. This mountain range forms the mountainous spine of the San Francisco Peninsula and
extends about 80 miles, from the vicinities of Daly City to Watsonville. The average summit
height reaches 2,500 feet above sea level. The Coast Ranges are considered very seismically
active due to the abundance of active faults. The San Andreas and San Gregorio fault zones
represent the two principal active faults within the region (Hall et al. 1974; Hart and Bryant
1997).

2.3.1 North Coast Unit

The Coast Ranges typically exhibit strong northwest-southeast trends, induced by folds and
faults of the same trend. The Coast Ranges generally consist of sedimentary rocks underlain by
two unlike kinds of basement rocks, the Franciscan and Salinian complexes, mostly of middle
Mesozoic age. The Franciscan complex, which is present east of the San Andreas Fault Zone
and west of the Nacimiento Fault Zones, generally consists of an assemblage of oceanic crustal
rocks (predominantly sandstone and shale) which have been intruded by ultramafic igneous
rocks. This complex presumably formed as a result of the subduction of the western oceanic
plate beneath the continental plate beginning in the Mesozoic Period. The Salinian complex
(block), which is present between the San Andreas and Nacimiento fault zones, consists of
metamorphic and igneous rocks; because of the similarities between the Salinian igneous rocks
and those found in Sierra Nevada. It is believed that the Salinian block has moved hundreds of
miles northward along the west side of the San Andreas Fault Zone. Besides the Franciscan and
Salinian complexes, the only major pre-Cenezoic sedimentary rocks in the Coast Range belong
to the Great Valley sequence. Sedimentary rocks that overly the Franciscan and Salinian
complexes are Cenezoic in age and predominantly represent sediments deposited along the
continental shelf.

2.3.2 San Lorenzo River Watershed Unit

In the San Lorenzo River Watershed Unit two primary fault systems define the geologic
conditions: the Zayante fault and the Ben Lomond fault. The Zayante fault trends primarily east
to west through the middle of the San Lorenzo River basin. The Ben Lomond fault trends
primarily north to south on the west edge of the basin along Ben Lomond Mountain. The two
faults intersect near Jamison Creek in the northwest area of the basin. The two faults divide the
San Lorenzo Valley into three terrains: (1) north of the Zayante fault, (2) south of the Zayante
fault and west of the Ben Lomond fault, and (3) south of the Zayante fault and east of the Ben
Lomond fault. The following descriptions of these terrains are derived from Balance
Hydrologics (Hecht and Kittleson 1998) report on streambed conditions and erosion control
efforts in the San Lorenzo River watershed.

North of the Zayante fault, interbedded sandstones, shales, and mudstone predominate, with

steeply inclined and folded strata. Complex mosaics of soils and vegetation have developed on
these geologic structures, resulting in diverse and widespread sediment sources. Slopes tend to
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be steep, prone to moderate to severe erosion. Principal watersheds are the upper San Lorenzo
River (above Boulder Creek), Kings, Two Bar, and Bear Creeks, plus the northern portions of
the Boulder Creek and Zayante Creek basins. The Butano fault, which runs parallel and to the
north of Zayante fault, once brought hard sandstones upward, resulting in a very steep slope
rising from the River and Bear Creek abruptly toward the Summit ridge. This zone between the
Butano fault and the Summit is now a belt of often-serious erosional sources, as roads and
clearings are cut through this oversteepened slope. Dry-season flows are generally lowest in this
geologic terrain, with streams often drying to isolated pools during mid-summer.

South of the Zayante fault, and west of the Ben Lomond fault, the tectonically uplifted eastern
side of Ben Lomond Mountain forms the southwestern edge of the San Lorenzo watershed.
Principal watersheds are Fall, Alba, Clear and Sweetwater Creeks, Malosky, Peavine and
Jamison Creeks, and the southern portion of the Boulder Creek basin. Crystalline bedrock types,
principally granitics, schists, and marble, have developed residual soils which support steep
small forested watersheds with low to moderate background erosion rates. Streams clear up
quickly after storms. The lower portions of these watersheds have developed in downslope-
dipping sandstones and mudstones, locally prone to landsliding, especially where disturbed.
Summer flows are generally sufficient to support perennial stream threads and diverse aquatic
habitat.

The third terrain is found south of the Zayante fault, and east of the Ben Lomond fault and the
San Lorenzo River. It includes the Love Creek, Quail Hollow, Graham Hill Road, Mount
Hermon and Scotts Valley areas, as well most of the Bean and Branciforte Creek basins, and the
southern portions of the Zayante and Newell Creek watersheds. Here, sandstones and shales
form erodible soils which tend to be either very sandy or clay rich. Much of the area was once
vegetated with unusual associations of trees and shrubs that exploited niches made available by
these atypical soils. By far the largest continuous units of sandy soils are found in this area, and
these tend to be sandier than other sandstone-derived soils elsewhere in the watershed. Erosion
rates are often high to extreme in this terrain, especially where sandy soils occur in headwater
areas or near channels. The sandy soils, which were capable of absorbing nearly all rainfall
under natural conditions, now form steep-walled gullies and gulches where runoff from paved or
covered surfaces is concentrated.

2.3.3 City Urban Center Unit

The geologic description of the City Urban Center is based on the City-Wide Creeks and
Management Plan prepared by the Biotic Resources Group (2002). The City of Santa Cruz can
be divided fairly evenly into two geologic regimes split roughly at the San Lorenzo River where
the Ben Lomond fault trends southeast to northwest. The geology on the west side of the San
Lorenzo River is composed of a mix of granitic and metamorphic basement rocks overlain by a
relatively thin layer of sedimentary rocks. The underlying geology on the east side of the San
Lorenzo River, like the west side, is composed of a mix of granitic and metamorphic basement
rocks. The east side basement rocks are overlain by a thick layer of sedimentary rocks and
marine terraces up to hundreds of feet deep.



Most of the City of Santa Cruz sits primarily on marine sedimentary rocks, mainly sandstones
and mudstones. These include the Purisima formation, which is a fine-grained sandstone
formation that was deposited approximately two to six million years ago in a shallow marine
environment. The slightly older Santa Cruz Mudstone formation is an even finer-grained
silt/mud stone that was also deposited in a shallow marine or estuarine environment. Both of
these formations underlie much of the City. Higher in elevation, particularly on the UCSC
campus, other sedimentary formations such as limestone as well as the aforementioned
metamorphic and igneous formations, begin to appear in outcroppings.

The San Lorenzo River and the other watercourses in the City incise the step-like series of
marine terraces that typify the North Coast region. Much of the City sits upon the “first” marine
terrace, typified by the flat areas that most of the westside and eastside neighborhoods sit upon.
Above that is the “second” marine terrace, typified by the Westlake Pond area and the base of the
UCSC campus, and also the DelLaveaga Park area on the eastside. Several additional marine
terraces are discernable higher up on the UCSC campus. The downtown area of the City lies
below the first marine terrace, within the floodplain of the San Lorenzo River, and is underlain
by an approximately 40-foot deep layer of sediments that has been deposited by the San Lorenzo
River over many centuries on top of another wave-cut marine terrace.

2.4  Soils

The soils information presented in this section is based on the soil survey of Santa Cruz County,
California, conducted by the Soil Conservation Service (U.S. Department of Agriculture 1980).
The types of soil within the Plan Area vary widely based primarily on slope and underlying
parent material.

2.4.1 Ben Lomond-Felton-Lompico Soils

The Ben Lomond-Felton-Lompico soils form on mountains and hills predominantly under forest
vegetation are deep to moderately deep and well drained or somewhat excessively drained. They
have a surface layer of loam, sandy loam, or stony sandy loam. They formed in deposits derived
from sandstone, shale, siltstone, and granitic rock. The soils are moderately sloping to extremely
steep, ranging from 5 to 75 percent. The frost-free season ranges from 220 to 245 days. These
soils compromise the majority of the Plan Area and are found along the mid and upper portions
of the Majors, Laguna, Liddell, San Lorenzo River, Newell, Zayante, and Branciforte
watersheds. The Ben-Lomond-Felton-Lompico Unit is about 35 percent Ben Lomond soils, 25
percent Felton soils, and 20 percent Lompico soils. The remaining 20 percent are soils and
miscellaneous areas of minor extent.

2.4.2 Aptos-Los Osos-Fagan Soils

The Aptos-Los Osos-Fagan soils form on mountains and hills predominantly underbrush
vegetation and are deep to shallow and well-drained or somewhat excessively drained. They
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have a surface layer of loam, stony loam, gravelly sandy loam, or shaly clay loam. They formed
in deposits derived from sandstone, siltstone, or shale. The soils are moderately sloping to
extremely steep. These soils are found within the North Coast Unit and comprise the mid to
lower portions of the Majors, Laguna, and Liddell watersheds. The Aptos-Los Osos-Fagan Unit
is about 45 percent Aptos soils, about 25 percent Los Osos soils, and about 13 percent Fagan
soils. The remaining 17 percent are soils of minor extent. The Los Osos and Fagan soils are
limited for use as homesites mainly because of the high shrink-swell potential, low strength,
slope, and depth to rock. The Aptos soils are limited for this use mainly because of the moderate
shrink-swell potential, slope, and depth to rock.

2.4.3 Watsonville-Elkhorn-Pinto Soils

The Watsonville-Elkhorn-Pinto soils form on marine terraces, old alluvial fans, and adjacent hills
(consisting of marine deposits, old alluvium, and weathered mudstone) are shallow to deep or
very deep and well-drained to somewhat poorly drained. They have a surface layer of sandy
loam, loam, or clay. The soils are nearly level to moderately steep. This map unit is about 45
percent Watsonville soils, 25 percent Elkhorn soils, 12 percent Pinto soils, and the remaining 18
percent are soils of minor extent. These soils are generally found in the lower portions of the
Majors, Laguna, Liddell, San Lorenzo River, and Branciforte watersheds, as well as the majority
of the Carbonera Creek watershed.

2.4.4 Zayante Soils

The Zayante unit extends from east of Ben Lomond and Felton to Scotts Valley and is about one-
half mile south of Cowell Redwood State Park. The soils in this unit formed in material derived
from sandstone or in marine deposits, are very deep, moderately sloping to very steep, somewhat
excessively drained coarse sands on hills and mountains. Elevation ranges from about 250 to
1,500 feet. Within the Plan Area, the Zayante Unit is found in the lower portions of the Newell
Creek and Zayante watersheds, as well as in the San Lorenzo River watershed from just
downstream of Ben Lomond to the edge of the City Urban Center. This unit is about 75 percent
Zayante soils and the remaining 25 percent are soils of minor extent.

2.5 Hydrology
2.5.1 North Coast Unit
2.5.1.1 Watersheds
The Plan Area traverses numerous coastal draining watersheds before reaching the Coast Pump
Station on the San Lorenzo River. The City currently operates and maintains flow diversions on
Reggiardo, Liddell, Laguna and Majors creeks. In addition, there are several non-City operated

diversions present throughout these watersheds. The delineated watersheds can be divided into
primary and secondary watersheds, and the watercourses can generally be divided into two main
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stream types: perennial and intermittent. The primary watersheds consist of the larger
watersheds and are named for the primary watercourse or landscape feature. These include
Liddell, Yellow Bank, Laguna, Majors, Scaroni, Baldwin, Lombardi Gulch, Sandy Flat Gulch,
Wilder, Moore, Arroyo Seco, Pogonip, Lower San Lorenzo, and Urban San Lorenzo. The
secondary watersheds are distinguished by the primary tributaries of other landscape features.
These include East Branch Liddell Creek, Y Creek, Old Dairy Gulch, Peasley Gulch, Adams
Creek, Cave Gulch, and Powder Mill Creek.

There are nine perennial streams within the Plan Area: Liddell Creek, East Branch Liddell Creek,
Laguna Creek, Majors Creek, Gordola Creek, Baldwin Creek, Wilder Creek, one branch of
Moore Creek, and Arroyo Seco Creek. These streams have flowing water year-round under
average rainfall conditions. There are nine intermittent streams: Yellow Bank Creek, Y Creek,
Scaroni Creek, Lombardi Gulch, Sandy Flat Gulch, Old Dairy Gulch, Peasley Gulch, the east
branch of Moore Creek, and Pogonip Creek. These streams dry up during portions of the dry
season and have under average rainfall conditions (Biotic Resources Group 2002). Information
on watershed conditions, geomorphology and hydrology for Majors Creek, Laguna Creek, and
Liddell Creek is presented below. Detailed watershed descriptions and hydrology are not
provided for streams where the project has a minor influence such as a single pipeline crossing.

Liddell Creek

Liddell Creek is a second order stream that flows into the Pacific Ocean at Bonny Doon Beach
along the North Coast area of Santa Cruz County directly south of Davenport. Liddell Creek
drains in a southwest direction off of Ben Lomond Mountain. The watershed area is
approximately 4.0 mi?. The elevation of the watershed ranges from 0 feet at the mouth to
approximately 1,300 feet at its headwaters near Smith Grade Road. Liddell Creek consists of
three distinct forks, the Middle, East, and West branches. The approximate stream channel
length from the mouth of Liddell to the mainstem Liddell Creek headwaters is 3.2 miles. The
City diversion on Liddell Creek is located at a springbox on a tributary to the East Branch of
Liddell Creek near its headwaters, approximately 2.5 miles upstream from the mouth of Liddell
Creek. The channel gradient from the diversion to the mouth is approximately 3 percent along
the East Branch of Liddell Creek. Debris jams form multiple partial barriers and a complete
anadromous fish migration barrier at a distance of 1.29 miles upstream from the creek mouth just
downstream of the confluence of the Middle and East branches.

The Middle and East Branch Liddell watersheds are primarily (76 percent) composed of tertiary
Marine sedimentary rocks. The Santa Cruz Mudstone makes up about 48 percent of the Middle
and East Branch basins, and is composed primarily of silica-rich mudstones and sandy siltstones.
About 26 percent of the watersheds are made up of the Santa Margarita sandstone, and the
majority is concentrated in the upper East Branch watershed. The Santa Margarita formation
consists of massive fine to coarse-grained arkosic sandstones with poor cementation of the sand
grains. The Santa Margarita formation is weak and friable, and very erodible once the overlying
soil layer is removed.

The channel on the East Branch contains large amounts of fine sediment, and bed particles have

an average 85 percent embeddedness (Env. Science Assoc. 2001), which in part can be attributed
to the large amount of highly erosive Santa Margarita sandstone.
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Approximately 11 percent of the Middle and East Branch Liddell watersheds are composed of
marble (metamorphosed limestone) outcrops. RMC Pacific Materials operates a marble quarry
near the City’s Liddell Spring Diversion near the headwaters of the East Branch Liddell Creek.
Runoff from the marble quarry is routed through two sediment detention basins. The lower
basin, which is the smaller of the two, failed in the winter of 1999-2000 and reportedly again in
March 2001. The streambed below the basins is filled with fine sediment, potentially from the
basins’ failure or poor performance (Env. Science Assoc. 2001).

Laguna Creek
Laguna Creek is a second order stream that flows into the Pacific Ocean along the North Coast

area of Santa Cruz County. Laguna Creek drains in a southwest direction off of Ben Lomond
Mountain.

The watershed area is approximately 7.8 mi2. The elevation of the watershed ranges from 0 feet
at the mouth to approximately 2,420 feet at its headwaters near Empire Grade Road. The
approximate stream channel length from the mouth of Laguna Creek to its headwaters is 8.5
miles. The City diversion on Laguna Creek is directly upstream (0.1 mile) of the Reggiardo
Creek confluence, which is approximately 4.2 miles upstream from the mouth of Laguna Creek.
The channel gradient from the diversion to the mouth is about 3 percent, and the channel
gradient upstream of the diversion to the headwaters is approximately 6 percent.

The channel from the Laguna Creek mouth to about mile 1.43 is low gradient (= 1 percent) and
moderately confined. At this point, a series of boulder cascades form a complete barrier to
anadromous fish passage. In this reach, substrate is a mixture of sand, gravel, and cobbles, and
aquatic instream cover is abundant and diverse. Above mile 1.43 to the City diversion, the
channel gradient steepens to about 3.4 percent and the valley walls become more confined.

A significant portion of the Laguna Creek watershed is limestone and marble outcroppings,
commonly referred to as karst topography. The karst topography has a significant influence on
streamflow and summer baseflow by producing multiple springs within the watershed. The karst
topography is also more resistant to erosion than other material in nearby watersheds, which
results in reduced fine sediment loads. The Laguna watershed also has granitic formations that
provide a good source of gravel and cobble. This is evident in the reaches downstream of the
City’s diversion where large cobble and gravel dominate the streambed substrate.

Majors Creek
Majors Creek is a second order stream that flows into the Pacific Ocean along the North Coast

area of Santa Cruz County. Majors Creek drains in a southwest direction off of Ben Lomond
Mountain. The elevation of the watershed ranges from 0 feet at the mouth to approximately
1800 feet at its headwaters near Felton peak. The approximate stream channel length from the
mouth of Majors to its headwaters is 5.9 miles. The City diversion on Majors Creek is located
approximately 2.2 miles upstream from the mouth of Majors Creek. The channel gradient from
the diversion to the mouth is about 3 percent, and the channel gradient upstream of the diversion
to the headwaters is approximately 6 percent.
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Downstream of the diversion, the channel has a high gradient, as exemplified by a cascade and
step pool bedform. The Rosgen channel type for the majority of the channel below the diversion
is a B2/B5 (alternating between boulder and sand dominated). The channel has a low width-to-
depth ratio, and is well-entrenched. (i.e., vertically contained within the valley), with little
opportunity for over bank flows. About 0.7 mile upstream of the mouth, Majors enters a short
reach (0.15 mile) of extremely steep (>10 percent gradient) bedrock and boulder cascades. This
reach is an Ala+ Rosgen channel type and forms a complete barrier for fish passage at distance
0.71 mile upstream from the creek mouth. Downstream of the boulder cascade section, the
channel gradient decreases and the channel becomes less entrenched as the valley walls widen.
Majors Creek exhibits a moderate level of chronic and acute turbidity.

The dominating presence of sand in pools, high embeddedness of riffles, the sand deposition in
the lee of boulders and large woody debris (LWD) is indicative of a transport-limited system,
where the sediment supply is greater than the capacity of the stream to transport its sediment load
(ENTRIX 2002). A large portion of the Majors Creek watershed is underlain by the Santa
Margarita formation, which is composed of friable, fine to very coarse-grained sandstone (Brabb
etal. 1997). The majority of the watershed upstream of the City’s diversion is privately held and
was historically logged for timber production. Old logging roads remain in several places in the
watershed. These factors likely contribute to high fine sediment loads evident throughout the
Majors Creek system. About 2000 feet below the City’s diversion, Majors Creek begins flowing
through a zone dominated by igneous, quartz diorite rock. The quartz diorite is more resistant to
erosion relative to other rocks within the watershed, and leads to a more confined, steep valley
wall section with a high gradient. It may also serve as a good source of gravel, which was
evident in the anadromous reach during a habitat characterization conducted in 2003.

2.5.1.2 Water Quality

Little water quality data are available for the coastal streams. Turbidity and suspended sediment
data were recently collected (Env. Science Assoc. 2001) on Yellow Bank, Liddell, and Laguna
creeks. Turbidity is a measure of the optical property of water that scatters light and is directly
related to the presence of dissolved and suspended particulate matter. Suspended sediment is
carried in suspension by streamflow. Generally, as streamflow increases, turbidity and
suspended sediment increase. The Env. Science Assoc. (2001) study found that Yellow Bank
Creek had the highest turbidity of the three streams, Laguna Creek had the lowest turbidity, and
Liddell Creek was between the two. The higher turbidity of Yellow Bank Creek is most likely
related to the lithology of the watershed, which is dominated to a greater extent by sedimentary
rock in comparison to Liddell and Laguna creeks, which are partially composed of metamorphic
and igneous rock. The lower density sedimentary rocks, particularly Santa Cruz Mudstone,
readily break down into silts and clays, which tend to have a disproportionately large influence
on turbidity levels.

The amount and type of development in a watershed would also influence turbidity and
suspended sediment levels. Liddell Creek was identified in the Env. Science Assoc. (2001)
study as having experienced the most disturbance, manifest as very high acute turbidity and
moderate chronic turbidity, in comparison to other coastal draining streams in the Davenport
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area. Disturbance of the Santa Margarita Sandstone formation due to mining, roads, and the
existing water pipeline are cited as sources of accelerated
turbidity.

Yellow Bank Creek is also characterized as a disturbed watershed with high chronic and acute
turbidity. The channel was observed to be incised (Env. Science Assoc. 2001), and an active
knickpoint was identified 100 feet downstream of the City’s water pipeline. The incision process
is believed to be responsible for the high chronic and acute turbidity levels. Laguna Creek is
described as having a moderate level of chronic and acute turbidity. Laguna Road along Y
Creek (a tributary to Laguna Creek) and incision on Y Creek through the Santa Margarita
Sandstone formation have been cited as accelerated sources of turbidity to Laguna Creek (Env.
Science Assoc. 2001).

A key issue in both the Liddell and Majors creek watersheds is the substantial area in the upper
watersheds composed of the erosive Santa Margarita formation and areas of historical or current
ground disturbance (e.g., RMC Pacific Materials Quarry and historic logging on private lands).
These streams receive a sediment load that is greater than the current managed hydrologic flow
regime can adequately flush from the system. These factors in combination result in the
deposition of substantial amounts of sediment in the non-anadromous reaches. Lack of gaged
records to determine storm-flow and sediment transport dynamics is also an issue.

2.6  Terrestrial Habitat Types

2.6.1 North Coast Unit, San Lorenzo River Watershed Unit and Urban City
Center Unit

2.6.1.1 Woodland and Forest Series

Redwood Forest

Redwood Forest is regionally abundant from southern San Mateo County through Santa Cruz
County at elevations from sea level to 3,000 feet (Holland 1986). Secondary growth redwood
forest occurs primarily on the lower slopes of drainages in Liddell Creek, Yellow Bank Creek,
Laguna Creek and Majors Creek within the North Coast Unit. In other units, Redwood Forest
occurs along the upper reaches of San Lorenzo River and its tributaries, portions of upper
Branciforte Creek, Pogonip Creek, and upper tributaries of Arana Creek. Coast redwood
(Sequoia sempervirens) is the dominant tree, with Douglas fir (Pseudotsuga menziesii) and tan
oak (Lithocarpus densiflorus) as associates in many areas. In moister areas, bigleaf maple (Acer
macrophyllum) and red alder (Alnus rubra) may also be present.

Characteristic understory species include redwood sorrel (Oxalis oregana), elk clover (Aralia
californica), western sword fern (Polystichum munitum), and starflower (Trientalis latifolia).

Mixed Conifer Forest
Mixed Conifer Forest occurs primarily on the north-facing slopes of drainages in the upper parts
of Liddell and Laguna Creeks (North Coast Unit), some upper tributaries of the San Lorenzo
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River (San Lorenzo River Watershed Unit). Conifers in this plant community include Douglas
fir, coast redwood, and knobcone pine (Pinus attenuata).

Mixed Evergreen Forest

Mixed Evergreen Forest occurs from Santa Cruz County northward through the outer Coast
Ranges into Oregon, usually away from the immediate coast at elevations from 200 to 4,000 feet
(Holland 1986).

In the Plan Area, mixed evergreen forest is found on moist, well-drained slopes, often above the
redwood forest, such as the Liddell, Laguna, and Majors Creek watersheds. Broad-leaved trees
generally range from 30 to 90 feet in height. Taller conifers may be interspersed. Community
dominants include coast live oak (Quercus agrifolia), madrone (Arbutus menziesii), and
California bay (Umbellularia californica). Associated species include California buckeye
(Aesculus californica) and blue elderberry (Sambucus mexicana). Coast redwood, tan bark oak,
Douglas fir, and canyon live oak (Quercus chrysolepis) may also occur within this community.

Central Coast Live Oak Woodland

Central Coast Live Oak Woodland is distributed from Sonoma County to Santa Barbara County,
generally below 3,000 feet (Holland 1986). This woodland type occurs as an upland community
on the hilltop edges of conifer communities in the Plan Area. Coast live oak (Quercus agrifolia)
is the dominant tree intermixed with tan bark oak, California bay (Umbellularia californica),
blue elderberry (Sambucus mexicana), California buckeye (Aesculus californica), and madrone
(Arbutus menziesii). Understory species include bedstraw (Galium aparine), western poison oak
(Toxicodendron diversilobum), California blackberry (Rubus ursinus), and coyote brush
(Baccharis pilularis), and snowberry (Symphoricarpos mollis).

2.6.1.2 Riparian Forest

Central Coast Arroyo Willow Riparian Forest

Central Coast Arroyo Willow Riparian Forest is distributed from Monterey south to Santa
Barbara (Holland 1986). In the Plan Area, this community if found in the smaller drainages
along Highway 1 and at scattered locations along Liddell Creek, Laguna Creek, Majors Creek,
Peasley Gulch, and Wilder Creek within the North Coast Unit and along Moore Creek and Arana
Creek within the Urban City Central Unit. Central Coast arroyo willow riparian forest occurs in
scattered locations along most drainages in the Plan Area. This community forms a dense thicket
of arroyo willow (Salix lasiolepis), often associated with red alder (Alnus rubra), California
blackberry, rush (Juncus spp.), and nettle (Urtica dioica).

Coast Live Oak Riparian Forest

Some riparian areas within the Plan Area are dominated by coast live oaks, such as along Moore
Creek and tributaries (City Urban Center Unit). Coast live oaks intermix with California
buckeye (Aesculus californica) and understory plants such as poison oak (Toxicodendron
diversilobum), California blackberry (Rubus ursinus), and snowberry (Symphoricarpos mollis).
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Red Alder Riparian Forest

Red Alder Riparian Forest is distributed on streambanks along the immediate coast from
northernmost San Luis Obispo County to Cape Mendocino in Humboldt County (Holland 1986).
This forest type occurs in patches along Liddell, Laguna, and Majors Creek in the Plan Area
(North Coast Unit). Red alder (Alnus rubra), reaching heights of up to 80 feet, dominates this
forest. Stands near streams may be almost entirely composed of red alder, while sites removed
from frequent stream disturbance often have dense shrub layers. Red elderberry (Sambucus
racemosa var, racemosa) and willow (Salix spp.) also occur in the community. In the Plan Area,
this forest type occurs in the canyons and is often obscured from above by the upper canopy of
coniferous trees.

2.6.1.3 Coastal Scrub and Coyote Brush Scrub

Coyote Brush Scrub

Coyote Brush Scrub is distributed from southern Oregon to San Mateo County and from Pacific
Grove to Point Sur (Holland 1986). This early successional community occurs throughout the
Plan Area along Highway 1 and on hillsides, often encroaching into historically grazed
grasslands. Coyote brush scrub consists of a dense to moderately open shrub canopy with a
sparse herbaceous understory. The dominant shrub in this community is coyote brush. Poison
oak (Toxicodendron diversilum) is also common.

Coastal Scrub

Coastal scrub occupies the steep hillsides, often with thin soil profiles, along coastal arroyos
within the Plan Area. Common shrub species include poison oak (Toxicodendron diversilobum),
blue blossom (Ceanothus thyrsiflorus), coffeeberry (Frangula californica), coyote brush
(Baccharis pilularis), and California sagebrush (Artemisia californica). Subshrubs and
herbaceous species include California blackberry (Rubus ursinus), bracken fern (Pteridium
aquilinum), naked stemmed buckwheat (Eriogonum nudum), soap plant (Chlorogalum
pomeridianum) and California figwort (Scrophularia californica ssp. californica).

2.6.1.4 Grasslands and Artificial Ponds

Annual Grassland

Annual Grassland are distributed throughout the valleys and foothills of most of California,
except for the north coastal and desert regions, usually below 3,000 feet and range from Oregon
to northern Baja California (Holland 1986). In the Plan Area, annual grassland comprises a
dense to sparse cover of non-native grasses often associated with numerous annual and perennial
herbaceous forbs and occasional native grasses. Species in this community include numerous
common non-native annual grasses, including, Italian ryegrass (Lolium multiflorum), bromes
(Bromus hordeaceus, B. diandrus, and B. madritensis ssp. rubens), rattail fescue (Vulpia
myuros), wild oat (Avena barbata), and rattlesnake grasses (Briza major and B. minor).
Associated forbs include a mixture of native and non-native species, including Italian thistle
(Carduus pycnocephalus), black mustard (Brassica nigra), California poppy (Eschscholzia
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californica), tarweed (Madia sp.), clovers (Trifolium spp.), and filaree (Erodium botrys, E.
cicutarium).

A rush meadow community occurs in patches along the existing pipeline on the marine terraces
east of Majors Creek. This community occurs within annual grassland.

Native Grassland

Stands of native perennial grasses occur intermingled with annual grassland in the Plan Area in
the Laguna Creek and Majors Creek watersheds (North Coast Unit). Within the City Urban
Center Unit native grassland occurs on the slopes just west of the City of Santa Cruz in the
Moore Creek Preserve, within portions of Pogonip, and within the Arana Gulch Greenbelt.
Native grasses include purple needlegrass (Stipa pulchra), California oatgrass (Danthonia
californica), and California brome (Bromus carinatus). Associated forbs are numerous and can
include common species such as California poppy (Eschscholzia californica), California
buttercup (Ranunculus californica), blue-eyed grass (Sisyrinchium bellum), and checkerbloom
(Sidalcea malvaeflora) as well as uncommon species, such as San Francisco popcornflower
(Plagiobothrys diffusus), Santa Cruz clover (Trifolium buckwestiorum), purple star lily
(Calochortus uniflorus), and Santa Cruz tarplant (Holocarpha macradenia).

Freshwater Ponds
Freshwater Ponds are present in the Plan Area along Highway 1. These artificial ponds support
primarily California bulrush (Scirpus californicus) and cattail (Typha latifolia).

2.6.1.5 Disturbed Areas

Urban, Industrial, and Agriculture

Urban, Industrial, and Agriculture areas delineated as urban include residential housing,
ornamental trees (including native species planted in rural areas), landscaping plants, and rural
vegetable gardens. This category also includes some roads in non-urban parts of the Plan Area.

Disturbed areas are mostly bare of vegetation due to activities such as sand mining and row crop
agriculture. Lands designated as agricultural include the farm fields on the lower marine terraces
along Highway 1.

2.6.1.6 Wetlands

Specific wetland types identified in the Plan Area include riverine (rivers, creeks, and streams),
palustrine (shallow ponds, marshes, swamps, sloughs), and lacustrine (lakes and deep ponds).
Specific wetland and deepwater classes within the Plan Area are described below using the
Cowardin classification system.

Riverine Upper Perennial
Riverine Upper Perennial habitat within the Plan Area includes the open and flowing water of
East Branch of Liddell, Yellow Bank, Y, Laguna, and Majors creeks (North Coast Unit).
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Additional small areas of riverine upper perennial habitat occur where the proposed north coast
pipeline crosses other perennial streams along Highway 1. Other perennial streams in the Plan
Area, such as the San Lorenzo River and Branciforte Creek also have open and flowing water.
This habitat consists of the permanently flooded rock-, cobble-, or sand-bottom channel with
little to no in stream vegetation. Occasional sandbars form within and at the channel edge and
typically support willows and emergent (grasses and herbs) vegetation. These portions of the
perennial streams in the Plan Area would be classified as wetland in the Cowardin classification
system. Channel portions that lie at a depth of 2 meters below low water would be considered
deepwater. No deep-water habitats occur in the immediate vicinity of the Plan Area. The
channels of these creeks below the ordinary high water mark would likely be considered to be
other waters of the United States by the U. S. Army Corps of Engineers (Corps), and would be
subject to Corps jurisdiction.

Palustrine Emergent

Palustrine Emergent habitat includes grassland meadows and freshwater seeps. This habitat type
is found at a few scattered locations in the Plan Area. Soils generally remain saturated year-
round or on a seasonal basis. Vegetation is dominated by grasses, sedges, rushes, and perennial
herbs. These communities are typically considered wetlands under the Cowardin classification
system, but may be classified as either non-jurisdictional or jurisdictional wetlands by the Corps,
depending on site-specific vegetation, soils, and hydrologic conditions.

Palustrine Forests

Palustrine Forests are found along most of the major creeks and their tributaries in the Plan Area.
In the Plan Area, these are primarily red alder riparian forest and Central Coast arroyo willow
riparian forest. Substrate under the palustrine forest community varies from rock, gravel, sand,
clays, loams, and mud. Palustrine forests are classified as wetlands based on the Cowardin
classification system. These areas may be classified as either non-jurisdictional or jurisdictional
wetlands or as jurisdictional other waters of the United States by the Corps, depending on site-
specific vegetation, soils, and hydrologic conditions.

Palustrine Scrub Shrub

Palustrine Scrub Shrub is found in the Plan Area along the lower reaches of Laguna Creek, as
well as in several drainages along Highway 1. This habitat is regularly inundated by normal
high-water or flood flows. In the Plan Area, habitat is primarily represented by Central Coast
arroyo willow riparian vegetation and often intergrades with riparian (palustrine forest)
communities. Central Coast arroyo willow riparian scrub vegetation may be classified as either
non-jurisdictional or jurisdictional wetlands or as jurisdictional other waters of the United States
by the Corps, depending on site-specific vegetation, soils, and hydrologic conditions.
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2.7 Covered Species
2.7.1 Ben Lomond Spineflower (Chorizanthe pungens var. hartwegiana)

Status and Distribution

The BLS was listed as endangered by the Service in 1994. Threats include habitat destruction
from residential and golf course development, agricultural land conversion, sand mining, and
encroachment by invasive plant species (USFWS 1994a). BLS is restricted in distribution to
Zayante sandhills. The central range of the species is generally bounded by the communities of
Ben Lomond, Glenwood, Scotts Valley, and Felton, with outlying populations located near
Bonny Doon, Boulder Creek, Big Basin Redwoods State Park, and Gray Whale Ranch State Park
(USFWS 2007a). Two new occurrences and three new populations have been documented since
the original listing; all of these occur within the known range of the species. The Service
published a recovery plan for BLS in 1998 (USFWS 1998) and a 5-year review (USFWS 2007a).

Habitat Characteristics

In California, the spineflower genus (Chorizanthe) in the buckwheat family (Polygonaceae)
comprises species of wiry annual herbs that inhabit dry sandy soils along the coast and inland.
BLS is endemic to the sandhills of Santa Cruz County.

Experimental research has implicated shade intolerance as the primary cause for the restriction of
the BLS to the sandhills. Though the spineflower can grow and reproduce in soils of the
adjacent oak woodland and redwood forest, plants grew poorly and had much reduced fecundity
under low light levels characteristics of this vegetation. Even within the sandhills, the
distribution of the BLS is restricted due to light competition. Plants are found in most areas
lacking overstory vegetation in both silverleaf manzanita chaparral and sand parkland
communities. In silverleaf manzanita chaparral, which is dominated by shrubs (Arctostaphylos
silvicola, Ceanothus cuneatus, and Adenostoma fasiculatum) and oak trees (Quercus agrifolia,
Q.wislizenii), the BLS is found along trails and in other gaps in shrub canopy.

The sand parkland community supports the largest populations of BLS. The spineflower is
abundant in the herbaceous layer except under trees and shrubs. Experiments examining the
mechanism for this restricted distribution confirmed the effect of shade in reducing growth and
fecundity, but also showed that tree litter on the soil surface almost completely prevented plant
establishment and therefore has an over-riding negative effect on BLS population growth. In
their preferred habitat away from trees and shrubs, populations of the BLS are reduced by dense
non-native annual plants. Rat-tail fescue (Vulpia myuros), smooth cat’s ears (Hypochaeris
glabra), rip-gut brome (Bromus diandrus), and other European annual grasses and forbs are
widespread in the sandhills and patchily abundant in the sand parkland community. A sampling
study revealed that BLS abundance is negatively correlated with the density of exotic annual
plants, while an experiment showed that exotic plants reduce the survivorship and fecundity of
the spineflower. Research by McGraw found clearing of accumulated litter on the soil surface in
the absence of fire is critical to maintain the open environment required by BLS and prevent
encroachment by woody native species and non-native annual grasses which leads to habitat type
conversion (USFWS 2007a).
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In habitat lacking overstory vegetation, the BLS is preferentially found on soil disturbances in
the sandhills including slides, trails, and gopher mounds. Slides or washes, which result from the
erosion (gravity, wind, water) of loose soil on steep slopes (>35%) are common in sand parkland
and comprise more than 16% of the habitat (Section 3.7). BLS density and cover is higher on
slides than on the adjacent, undisturbed habitat. An experiment showed that slides increased the
demographic performance of the BLS by removing accumulated leaf litter and reducing exotic
plant competition. Covering an average of 9% of the sand parkland habitat, wildlife trails
similarly enhance populations of the BLS. Plant size and total cover of BLS is greater on and
immediately adjacent to trails than on the adjacent, undisturbed area. Experimental
manipulations of trails revealed that it is the removal of leaf litter and reduction of exotic plant
density that increases spineflower performance on trails. Gopher mounds, which cover an
estimated 11% of the sand parkland habitat, similarly facilitated BLS demography. Interestingly,
experimental manipulations showed that gopher mounds enhanced spineflower not only by
removing litter and reducing non-native plant competition, but also by enhancing nutrient
availability (McGraw et al. 2004).

Occurrences Within the Plan Area

As a sandhills endemic, the BLS is restricted to the Zayante soils of Santa Cruz County near the
towns of Ben Lomond, Olympia, Scotts Valley, Felton, Bonny Doon, Zayante, and Boulder
Creek. Because of the patchy and limited distribution of Zayante soils, many species

of Chorizanthe tend to be highly localized in their distribution (McGraw et al. 2004). BLS is
found throughout the areas of Santa Cruz County characterized by these soils. In particular, BLS
is present on the Bonny Doon mitigation site on the City’s Laguna Creek watershed property
(Lyons 2011). Like other areas where BLS is found, this area is characterized by bare sandy
soils conducive to BLS. BLS is also found on the adjacent DFG Reserve and potentially
adjacent to City water pipeline rights of way in the Ben Lomond area (Berry, personal
observation, 2009). These occurrences are located in the North Coast Unit. No occurrences are
known from the San Lorenzo River Watershed Unit or the City Urban Center Unit.

2.7.2 Robust Spineflower (Chorizanthe robusta var. robusta)

Status and Distribution

The robust spineflower was listed as endangered by the Service in 1994 due to habitat
destruction from residential and golf course development, agricultural land conversion, sand
mining, military activities, and encroachment by invasive plant species. Robust spineflower is
endemic to sandy soils of coastal and near coastal habitats in Santa Cruz County.

Robust spineflower was first described by Charles Parry in 1889 based on a collection made 6
years earlier “north of Aptos along Monterey Bay” (Parry 1889). Willis Jepson considered it to
be a variety of C. pungens and combined the taxon under the name C. pungens var. robusta in
his Flora of California in 1914 (Jepson 1914). In their revision of the genus in 1989, Reveal and
Hardham (1989) recognized Parry's treatment and retained the taxon as C. robusta.

Occurrences of robust spineflower populations have been recorded since the late 1800’s,
occurring from sandy and gravelly soils as far north as San Francisco and Alameda Counties, and
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south into Monterey County. Inland occurrences were documented in and around San Jose and
Los Gatos in Santa Clara County. Coastal and near coastal occurrences have been documented in
San Mateo County and Santa Cruz County where it is found today. Many of the areas from
which collections were made in Alameda and San Mateo Counties were urbanized, and no new
collections were made from there or from Monterey County for 30 years (Ertter 1990). As
with C. pungens var. pungens, the coastal dune and scrub communities were affected by
recreational use, urban development, and military activities, and the coastal plain vegetation of
the Salinas Valley was converted to agricultural crops. At the time of listing in 1994, the only
known extant populations occurred northeast of the city of Santa Cruz on property recently
acquired by the city from the University of California and near Sunset and Manresa State
Beaches, approximately 12 miles away. The total number of individuals of the plant was
estimated to be less than 7,000 in 1990. In 1994, robust spineflower was found over a 12-mile
range in Santa Cruz County. Currently there are 11 populations in Santa Cruz County over a
range of approximately 21 miles.

In the listing decision, the Service added the entire species of C. robusta (inclusive of C.
robusta var. hartwegii and C. robusta var. robusta) to the endangered species list.

Habitat Characteristics

Robust spineflower is associated with sandy, open microhabitats within a variety of

plant communities, including coastal scrub, maritime chaparral, oak woodland, and annual
grassland. Associated species vary from location to location, but plants consistently are found in
sunny openings that are relatively sparsely vegetated by other herbs. In at least one location,
spineflower plants occur among sparse nonnative grasses in an area regularly used unofficially as
a bike park. Frequent disturbance may prevent the dense growth of grasses at this location,
which would reduce or eliminate spineflower habitat (H.T. Harvey 2004). Robust spineflower is
pollinated by a variety of insects and is also capable of self-pollination. A study by Murphy
(2003) revealed that insect pollination significantly increased seed set for robust spineflower,
suggesting that pollinators may enhance its overall fitness. In 2005, Baron and Bros published a
study investigating the effects of insect herbivory on robust spineflower (Baron and Bros 2005).
They concluded that insect herbivores (in this case, the larvae of an undescribed moth species of
the genus Aroga (Gelechiidae)) reduced plant size and significantly decreased seed production of
C. robusta var. robusta. Leaf removal by insects also compromises robust spineflower’s ability
to obtain resources potentially affecting the plant’s ability to grow and reproduce. In addition,
brush rabbits (Sylvilagus bachmani) browsing on robust spineflower removed mature seed heads
from 11 percent of the study plants, eliminating their reproductive potential (USFWS 2010a). In
2003, a genetic study was initiated and funded by the Service to investigate two listed
Chorizanthe taxa, C. pungens var. pungens and C. robusta var. robusta. One of the significant
findings of the study revealed the homogeneity of ITS sequences between robust spineflower and
C. pungens var. pungens, and significant sharing of their coDNA haplotypes. The study
determined that the two are indistinguishable from each other with any certainty, based on the
ITS sequences alone. Furthermore, they documented an instance where a robust spineflower
from the backdune of Sunset State Beach had an identical ITS sequence as a Monterey
spineflower taken from the foredune. These data suggest that the C. pungens/C. robusta
complex has only recently evolved and may not yet merit division into two separate species. The
study results revealed a high degree of evolutionary adaptation and recent change for the
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Pungentes subsection of Chorizanthe. They suggest that the minor morphological and genetic
differences between plants are helpful in adapting to changing environments, emphasizing the
importance of protecting multiple, small, and sometimes genetically diverse populations. Further
deterioration of genetic composition through the loss of habitat or introduction of outside genetic
material should be avoided (USFWS 2010a).

Occurrences Within the Plan Area

Two populations of robust spineflower are located with the City Urban Center Unit. These
populations occur within the City of Santa Cruz (Pogonip Park population and Branciforte
population). At Pogonip robust spineflower occurs in two colonies; along the Pogonip Creek
Trail and along the Brayshaw Trail. The City Parks and Recreation Department conducts an
annual census of the population and implements habitat management actions; primary
management actions are the control of invasive, non-native species, control of non-native
grasses, and creation of open sandy areas adjacent to the colonies to create additional habitat for
the species to colonize. In 2011, 2,138 plants were documented from the Pogonip. In 2012,
there were 757 plants. In 2013, there were 227 plants. In 2014 there were 501 plants. In 2015
there were 181 (Lyons, personal communication, 2016).

One population of robust spineflower occurs north of Wilder Ranch State Park on private land
within the Laguna Creek watershed (North Coast Unit). No survey records are available for
much of this watershed. Limited areas of sandy soils occur within remnant coastal terrace prairie
and open coastal scrub habitats along the North Coast Pipeline alignment. These areas
potentially support robust spineflower. The Zayante and Newell Creek Watershed Lands are out
of the expected range of this species.

Approximately 152 acres of critical habitat for this species is located at Pogonip Park and an
additional 4 acres of critical habitat is located on private land within City limits, at the Market
Street site (USFWS Branciforte Unit) (H.T. Harvey 2004).

2.7.3 Santa Cruz Tarplant (Holocarpha macradenia)

Status and Distribution

Santa Cruz tarplant, an aromatic annual herb in the aster (Asteraceae) family, is one of only four
species of Holocarpha, which are all geographically restricted to California.

Santa Cruz tarplant was listed as threatened by the Service in 2000 due to alteration and
destruction of habitat from historic and ongoing urban and commercial development, historic
habitat alteration due to grazing, changes in fire dynamics, limited success of seed transplant
populations, and competition from nonnative plants (USFWS 2000; USFWS 2002a). Santa Cruz
tarplant is currently known from coastal grasslands and prairies in Contra Costa, Santa Cruz, and
Monterey Counties, California. Habitat for Santa Cruz tarplant historically consisted of
grasslands and prairies found on coastal terraces below 100 meters (m) (330 feet (ft)) in
elevation, from Monterey County, north to Marin County (H.T. Harvey and Associates and
Entomological Consulting 2004). The current number of natural populations is 14. In Contra
Costa County, habitat for the last naturally occurring population in the San Francisco Bay area
was converted to a shopping center in 1993. Seeds taken from the population were transplanted
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to 22 locations in suitable habitat located in Wildcat Canyon Regional Park in Contra Costa
County. Eight of the 22 locations have supported persistent populations over the years. As of
2010 four to the eight populations have not contained any plants (USFWS 2014). In Monterey
County, one population occurs on the Porter Ranch, south of the Santa Cruz County line and the
City of Watsonville. In Santa Cruz County, 13 natural populations are known; seven occur in
and around the City of Santa Cruz (Arana Gulch, DelLaveaga, Fairway Drive, Graham Hill Road,
O’Neil/Tan. Twin Lakes, and Winkle) and six populations occur in and around the City of
Watsonville (Apple Hill, Atkinson Lane, Harkins Slough, Spring Hills Golf Course, Struve
Slough, and Watsonville Airport).

Habitat Characteristics

Historically a member of the coastal prairie community, Santa Cruz tarplant is now

most frequently found within non-native annual grassland. Common associates include wild oat
(Avena barbata), hare barley (Hordeum murinum), rattlesnake grasses (Briza major and B.
minor), and other introduced grasses. Native associates include California oatgrass (Danthonia
californica), rushes, and other tarplants in the genus Hemizonia. Populations occur on sandy or
sandy-loam soils on marine terrace platforms that are often separated by steep gulches (H.T.
Harvey 2004). Because the soils where Holocarpha macradenia occurs typically include this
subsurface clay component, they hold moisture longer into the growing season compared to the
surrounding sandy soils; moisture may also be perched over the sandstone/mudstone terrace
deposit. As a summer-blooming species, H. macradenia may benefit from this late season
moisture (USFWS 2002a).

Occurrences Within the Plan Area

In the City Urban Center Unit, Santa Cruz tarplant exists on flat to gently sloping marine terrace
platforms that are often separated by steep-sided gulches. A series of populations occur on older
marine terraces inland from the communities of Santa Cruz and Soquel; these terraces range in
elevation from about 34 to 122 m (110 to 400 ft). Two populations (Arana Gulch and Twin
Lakes) occur on a more recent marine terrace at lower elevations (12 to 18 m (40 to 60 ft)) and
closer to the ocean. In the Watsonville area in Santa Cruz County, a series of Santa Cruz tarplant
populations occur on a low-lying marine terrace (15 to 37 m (50 to 120 ft) in elevation) that is
bisected by Harkins Slough, Hanson Slough, and Struve Slough; the close proximity of these
populations suggest that they were once part of a larger population that has since been
fragmented by changes in land use over the past 100 years. Approximately 6.4 km (4 mi) north
of Watsonville, several Santa Cruz tarplant populations are located on a marine terrace 55 m
(180 ft) in elevation (USFWS 2002a). Of the 13 populations of Santa Cruz tarplant occurring
along Monterey Bay, one is located within the City of Santa Cruz. The Arana Gulch population
occurs just north of the yacht harbor within the Arana Gulch Greenbelt area, on property
acquired by the City in 1994. A former cattle pasture, the land has not been grazed since 1986
and currently supports a weedy annual community dominated by wild oat, wild radish (Raphanus
sativa), and field mustard (Brassica spp., Hirschfeldia incana). Competition from these species
resulted in severe declines in Santa Cruz tarplant population numbers in the early 1990’s; active
management of annual grasses has since allowed the population to rebound; however currently
the number of plants is low (38 plants were documented in 2011) with plant distribution limited
to just one of the four historic colonies (Lyons 2013).
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The City of Santa Cruz Parks and Recreation Department implements an Interim Tarplant
Management Program within the known and historic tarplant areas which currently consists of
seasonal mowing and raking, and periodic ground disturbances to create suitable growing
conditions for the species. The City is preparing a long-term Arana Gulch Master Plan, with an
updated tarplant management program, and recently certified an EIR for a proposed bike path
through the greenbelt. A 65-acre parcel at Arana Gulch was designated as Critical Habitat for
Santa Cruz tarplant in October 2002. An additional population occurs at DeLaveaga Park, on
lands managed by the California Air National Guard. A population on Graham Hill Road is
present on 35 acres of privately owned coastal terrace prairie on the west side of Graham Hill
Road, about one mile north of the city of Santa Cruz in Santa Cruz County. This Santa Cruz
tarplant population represents the western limit of the cluster of populations that are found at the
northern end of Monterey Bay. In 1994, this population numbered 12,000 individuals. By 2001,
it had declined to about 500 individuals (USFWS 2002a). Suitable habitat for tarplant may also
be present along pipeline rights of way in the North Coast unit (H.T. Harvey 2004).

2.7.4 San Francisco Popcornflower (Plagiobothrys diffusus)

Status and Distribution

San Francisco popcornflower is a small annual herb native to coastal prairies of central
California. Once ranging north to San Francisco, this species is now restricted to approximately
seven populations in Santa Cruz County and several unconfirmed occurrences in Alameda
County. The species is known to occur on public and private lands in the City of Scotts Valley,
on private lands in the western portion of the City of Santa Cruz (Meder Street area), UCSC,
Moore Creek Preserve, and on private lands near Wilder Ranch State Park. Threats to
popcornflower include grading, erosion and competition with non-native grass growth and
invasive plants. San Francisco popcornflower was listed as Endangered under the state ESA in
1979 and is a federal Species of Concern.

Habitat Characteristics

San Francisco popcornflower is an uncommon associate of the coastal prairie plant

community. Plants are frequently found in association with California oat-grass (Danthonia
californica), purple needle grass (Stipa pulchra), suncup (Camissonia ovata), western rush
(Juncus occidentalis), and California blue-eyed grass (Sisyrhinchium bellum). This species is
favored by moist conditions, preferring poorly-drained, sandy-loam soils, often growing in mesic
zones at the edge of the coastal terrace. Populations of San Francisco popcornflower, like all
annual species, fluctuate widely from year to year. Plants depend on an intact soil seedbank to
weather years of unfavorable environmental conditions, including infestations of non-native
grasses, which outcompete the short-statured popcornflower. Related species have known to
persist in the seedbank for at least seven years. Habitat management actions at Moore Creek
Preserve have found that San Francisco popcorn flower benefits from cattle grazing wherein
grazing reduces the cover of non-native grasses and forbs. Observations at other locations have
found browsing by other animals, such as horses and rabbits, also reduces the cover of annual
grasses, thus creating open growing conditions suitable for the species (Lyons 2015). Many of
the rarest plant species (including P. diffusus) in the coastal prairie exist mainly on land currently
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being grazed by livestock; these species have been disappearing when land is set aside for
conservation and the livestock are removed (Hayes and Holl 2003).

Occurrences Within the Plan Area

Within the City Urban Center Unit, one population is located within vernal pool-mima mound
topography at UCSC Marshall Field; a colony also occurs amid a similar mima mound complex
near Wilder Ranch State Park. Other populations occupy mesic zones along the edge of coastal
terraces in the western portion of the City of Santa Cruz (Meder Street area and at Moore Creek
Preserve).

Populations are also known to occur within the Laguna Creek watershed (North Coast Unit).

Two of the populations of San Francisco popcornflower within the City Urban Center Unit are
located on protected lands. A large population, consisting of 26 colonies is located within the
Moore Creek Preserve near the end of Meder Road and between Wilder and Moore Creeks. The
population has ranged from a high of approximately 1,840 plants in 2005 to a low of 83 plants
documented in 2011 (in 9 colonies). The grassland is managed by the City as an open space
preserve and the site is grazed by cattle; however additional grazing within popcornflower areas
is being recommended to the City to improve habitat conditions for the species. A second,
smaller population averaging 200 individuals occurs at “Haunted Meadow”, a meadow along the
Fern Trail in Pogonip (Lyons 2015). The California Natural Diversity Database also documents
an occurrence (last observed in 1941) near Empire Grade Road on private land north of the City
(H.T. Harvey 2004).

2.7.5 Ohlone Tiger Beetle (Cicindela ohlone)

Status and Distribution

The Ohlone Tiger beetle (OTB) was recognized as an endangered species by the Service (2001a)
in 2001 because of loss of habitat and threats to remaining sites known to support the beetle.
The OTB inhabits remnants of coastal prairie habitats in coastal portions of Santa Cruz County.

The Ohlone Tiger beetle was described in 1993 by Freitag, Kavanaugh, and Morgan (1993).
Their description of this new species was based on specimens collected from three sites in west
central Santa Cruz County between 1987 and 1992. Subsequent to the authors' submission of
their paper, the beetle has been found at about 17 locations, which may represent distinct
populations, or because of the proximity of several sites, may actually represent only 5 or 6
distinct populations of the OTB. Today, the beetle is known from only 8 of these 17 locations.

Life History
Adult tiger beetles possess elongate, cylindrical bodies. They are usually brightly colored, often

with a metallic or iridescent sheen. Their eyes and sickle-shaped mandibles (i.e., jaws) are very
prominent. Together, their eyes and head are wider than the thorax. They possess long, cursorial
legs that are characterized by numerous spines. Adults are typically about 15-25 mm. in length.
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Cicindela ohlone is most closely related to C. purpurea, which is commonly known as the Cow
Path Tiger beetle because it is found along cattle trails in meadows of the Sierra Nevada. The
OTB can be distinguished from this and related species by its overall size, the color and
maculation patterns on its thorax and elytra, and its genitalic features. The OTB’s body color is
a brilliant green, with gold maculations. Freitag, Kavanaugh, and Morgan (1993) illustrate the
maculation pattern characteristic of C. ohlone and the diagnostic features of its genitalia. In
addition, the winter-spring activity period of the OTB is distinctive, as most tiger beetles in
coastal California are active in the spring and summer months (Nagano 1980).

Larvae of tiger beetles are much more uniform in appearance than adults. They have an
eruciform (i.e., grub-like) appearance. The head and pronotum are strongly chitinized, and the
fifth abdominal segment possesses a pair of medial hooks that are used as anchors to secure the
larvae as they reach out from the tunnel to ambush prey.

The diurnally active adults and larvae of C. ohlone are associated with sunny areas of bare or
sparsely vegetated ground. Adults run rapidly in and near the larval habitat. They are strong
flyers for short distances. OTBs adults are active during the winter and spring months, and favor
microhabitats that are sparsely vegetated. Temperatures can range from cool to quite warm
during their activity period, so adults often spend a considerable portion of their daily activity
thermoregulating.

Collection records indicate that most adult C. ohlone are active from mid-January through mid-
May (Freitag, Kavanaugh, and Morgan 1993). Both adults and larvae of tiger beetles are
opportunistic, preying on smaller, soft-bodied insects and invertebrates. Adults possess good
visual acuity and are found on sunny glades of bare or sparsely vegetated soil, where they
actively search for potential prey. In contrast, larvae remain in their tunnels, and in a jack-in-the-
box manner, ambush prey that wander within their striking distance.

The larvae of most tiger beetles occur in a narrower range of microhabitats than their adult
stages, probably because they tolerate less variation in many physical factors, especially soil
moisture, soil composition, particle size, and temperature (Pearson 1988; Shelford 1907 and
1909). All known larvae construct a tunnel-like burrow at sites where eggs were laid by the
mother beetle. Larvae of other tiger beetle species that live in grasslands typically build their
burrows at the edges of the bare or sparsely vegetated portions of the grassland where adult
beetles are most commonly observed. The OTB follows a similar pattern. Excavated burrows of
mature OTB larvae were approximately 15-20 cm. in depth. OTB larval burrow diameters
(measured at the burrow mouth) range in size from ca. 1.5 - 6.5 mm. OTB larvae can complete
their development within one year if they are successful in finding sufficient food, but
monitoring of marked burrows found that many larvae take two years to complete their
development.

Pupation takes place in the larval burrows. The upper portion of the larval burrow is usually
sealed off by the larva when it molts or prepares to pupate.
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Habitat Characteristics

The OTB inhabits areas characterized by remnant stands of native grassland. California oatgrass
(Danthonia californica) and Purple needlegrass (Nasella pulchra) are two native grasses known
to occur at all sites. Within these grasslands, the beetle has been observed primarily on level
ground, where the vegetation is sparse or bare ground is prevalent. Adults are less frequently
observed in the dense grassland, but larval burrows have been observed in sparsely vegetated
patches in otherwise dense grassland. The substrate at each known beetle location consists of
shallow, poorly drained clay or sandy clay soils that have accumulated over a layer of bedrock
known as Santa Cruz Mudstone (Freitag, Kavanaugh, and Morgan 1993). According to the
county’s soil survey (Bowman et al. 1980) and subsequent soil analyses conducted by the
Natural Resources Conservation Service at selected OTB locations, all known beetle locations
are mapped as Watsonville loams.

Occurrences Within the Plan Area

OTB life stages have been observed at the Moore Creek Open Space and Younger Ranch within
the anticipated work area for the new North Coast Pipeline alignment. Surveys by Tim Hyland
in 2011 documented 216 detections of OTB within the western portion of Moore Creek Preserve.
OTB have not been observed within the Pogonip since 2005, despite yearly presence-absence
surveys (Lyons 2015). 2011 surveys on other pipeline reaches where Watsonville loam soils are
found yielded no detections of OTB life stages (Arnold, personal communication, 2016).

2.7.6  Mount Hermon June Beetle (Polyphylla barbata)

Status and Distribution

The MHJB is a federally listed endangered species. Although the scientific name Polyphylla
barbata has been used since its original description, in the literature the beetle has commonly
been referred to as the Mount Hermon June beetle or the Barbate June beetle.

Throughout most of its range, the primary threats to the beetle are sand mining and urbanization.
In a few instances, other types of land uses, such as agricultural conversion, recreation activities,
plus pesticide use, alteration of fire cycles, and possibly even collectors, have also threatened the
beetle. For these reasons, the beetle was recognized as an endangered species by the Service in
1997 (USFWS 1997a) and a recovery plan was published by the Service in 1998 (USFWS 1998).
Critical habitat has not yet been designated by the Service for the MHJB; however, the MHIB’s
geographic distribution largely coincides with the critical habitat for the endangered Zayante
Band Winged grasshopper designated by the Service (USFWS 2001b).

The State of California does not recognize insects as endangered or threatened species pursuant
to the State’s Fish and Game Code. However, the MHJB does receive consideration under the
California Environmental Quality Act (CEQA) since it satisfies the definition of a rare species
under this statute. Habitat for the MHJB also receives consideration under the Sensitive Habitat
Ordinance of the County of Santa Cruz.

The MHJB is restricted to the Zayante sandy soils that are found in the Scotts Valley-Mount
Hermon-Felton-Ben Lomond-Santa Cruz area of the Santa Cruz Mountains. During the summer
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of 2008 it was also observed at a couple of locations in the Bonny Doon area (Arnold, personal
communication, 2016; McGraw 2008). Historically, MHJB localities were referred to as
sandhills (Cazier 1938; Young 1988), but more recently this area has been called the Zayante
Sandhills (USFWS 1998). Arnold (2004) reviewed museum specimens and other reported
records for the beetle and determined that it had been observed at about 70 locations within this
area.

Life History
Adult males measure about 0.75 inch in length and females are slightly longer. The adult male

has a black head and dark brown elytra (leathery forewings) that are covered with brown hairs.
The elytra also have stripes that are broken and irregular rather than continuous and well-defined
as in related species of June beetles. Larvae are grub-shaped (scarabaeiform) and vary in color
from cream to pale yellow for the body segments and darker brown for the head.

The MHJB is univoltine, i.e., it has only one generation per year. As its common name suggests,
adult emergence and seasonal activity normally starts in May or June and continues through
about mid-August; although, seasonal activity may vary from year to year depending on weather
conditions. Adults are nocturnal, with most of their activity between about 8:45 and 9:30 pm.
Adult males actively fly low to the ground in search of females, which are flightless.

Presumably the female emits a pheromone for the males to find her.

Lifespan data from a brief capture-recapture study suggest that adult males live no longer than
one week (Arnold 2000). Dispersal data from the same capture-recapture study indicate that
most adult males are quite sedentary, with home ranges of no more than a few acres. Similar
data on lifespan and dispersal of females is lacking at this time since they are less frequently
observed.

Specific life history information for the MHJB is unknown, but can be inferred from related
species. Presumably the entire life cycle (egg, larva, pupa, and adult) takes two to three years to
complete. The majority of the life cycle is spent as a subterranean larval stage that feeds on plant
roots (Furniss and Carolin 1977).

Habitat Characteristics

Habitats in the Zayante Sandhills where MHJB has been found include Northern Maritime
Chaparral, Ponderosa Pine Forest, Sand Parkland (which is a mixture of the aforementioned
habitats with a shrub/subshrub and grass/forb understory), and mixed Deciduous-Evergreen
Forest. In addition, adults have been found in disturbed sandy areas where remnants of these
habitats still occur. Ponderosa Pine grows at all known MHJB locations and for this reason was
a presumed larval food plant of the beetle. However, recent analyses of partially-digested plant
fragments in fecal pellets of MHJB larvae by Kirsten Hill (2005) indicate that larvae feed on
other plant species. Even if Ponderosa Pine is not a food plant, it is a useful indicator of suitable
habitat for the MHJB.

Occurrences Within the Plan Area
Presence-absence surveys for MHJB were conducted in the summer of 2011 by Richard Arnold.
The surveys concentrated on areas within the Plan Area containing a mixture of plant species
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native to the Zayante Sandhills as well as disturbed areas with sandy soils near remnants of
Zayante Sandhill habitat. The results of the survey indicate that Mount Hermon June Beetles are
present on the City’s Laguna Creek watershed property. On June 14, 2011, Arnold surveyed the
5.4-acre sandhills portion in the southwestern corner of the parcel. Six adult males were
observed at four trap locations.

2.7.7 Tidewater Goby (Eucyclogobius newberryi)

Status and Distribution

Tidewater gobies (Eucyclogobius newberryi) are a small, short-lived California endemic species
that inhabits coastal brackish water habitats entirely within California, ranging from Tillas
Slough (mouth of the Smith River, Del Norte County) near the Oregon border south to Agua
Hedionda Lagoon (northern San Diego County). This species was listed as endangered in 1994
(USFWS 1994b). The 5-year review conducted in 2007 recommended downlisting to threatened
status (USFWS 2007b). This species is considered to be one with moderate threats and a high
potential for recovery (USFWS 2005). Tidewater goby has had fully protected status from the
State of California since 1987. Tidewater gobies are known to inhabit or recently inhabited the
coastal lagoons of several streams in the HCP Area.

Life History
Tidewater gobies are uniquely adapted to coastal lagoons and the uppermost brackish zone of

larger estuaries, rarely invading marine or freshwater habitats (USFWS 2005). Tidewater gobies
are small fish (rarely exceeding two inches in length) that generally live for only 1 year, with few
individuals living longer than a year (Moyle 2002 cited in USFWS 2005). Reproduction occurs
at all times of the year, as indicated by female tidewater gobies in various stages of ovarian
development (Swenson 1999 cited in USFWS 2005). The peak of spawning activity occurs
during the spring and then again in the late summer. Fluctuations in reproduction are probably
due to death of breeding adults in early summer and colder temperatures or hydrological
disruptions in winter (Swift et al. 1989 cited in USFWS 2005). Reproduction takes place in
water between 9 to 25 degrees Celsius (48 to 77 degrees Fahrenheit) and at salinities of 2 to 27
parts per thousand (Swenson 1999 cited in USFWS 2005).

Male tidewater gobies begin digging breeding burrows in relatively unconsolidated, clean, coarse
sand (averaging 0.5 millimeter [0.02 inch] in diameter), in April or May after lagoons close to
the ocean (Swift et al. 1989; Swenson 1995 cited in USFWS 2005). Swenson (1995 cited in
USFWS 2005) has shown that tidewater gobies also prefer this substrate in the laboratory.
Burrows are at least 70 to 100 millimeters (3 to 4 inches) from each other. After hatching, the
larval tidewater gobies, measuring 4 to 5 millimeters (mm) in SL, emerge from the burrow and
swim upward to join the plankton (Wang 1986; Swift et al. 1989). Juvenile tidewater gobies
become benthic dwellers at 16 to 18 mm SL (Moyle 2002).

Habitat Characteristics

The tidewater goby favors the calm conditions that prevail when the lagoons are cut off from the
ocean by beach sandbars. They are bottom dwellers and are typically found at water depths of
less than 3 feet. Tidewater gobies typically inhabit areas of slow-moving water, avoiding strong
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wave action or currents. Particularly important to the persistence of the species in lagoons is the
presence of backwater, marshy habitats, which provide refuge habitat during winter flood flows
(J. Smith, personal communication, 1999 as referenced in Env. Science Assoc. 2001). Optimal
lagoon habitats are shallow, sandy-bottomed areas 20 to 10 cm deep, surrounded by beds of
emergent vegetation. Open areas are critical for breeding, while vegetation is critical for
overwintering survival (providing refuge from high flows) and probably for feeding as well
(Moyle 2002).

Tidewater g