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Executive Summary

Overview
The East Contra Costa County Habitat Conservation Plan/Natural Community
Conservation Plan (HCP/NCCP or Plan) is intended to provide an effective
framework to protect natural resources in eastern Contra Costa County, while
improving and streamlining the environmental permitting process for impacts on
endangered species. The Plan will allow Contra Costa County (County), the
Contra Costa County Flood Control and Water Conservation District (County
Flood Control District), the East Bay Regional Park District (EBRPD) the Cities
of Brentwood, Clayton, Oakley, and Pittsburg and the Implementing Entity that
will be established to implement the Plan (collectively, the Permittees) to control
endangered species permitting for activities and projects in the region that they
perform or approve. The Plan will also provide for comprehensive species,
wetlands, and ecosystem conservation and contribute to the recovery of
endangered species in northern California. The Plan will avoid project-byproject permitting that is generally costly and time consuming for applicants and
often results in uncoordinated and biologically ineffective mitigation.
The Permittees are asking the U.S. Fish and Wildlife Service (USFWS) to issue
to them a 30-year permit that authorizes incidental take1 on listed species under
the federal Endangered Species Act (ESA). The Permittees are also asking the
California Department of Fish and Game (CDFG) to issue to them a 30-year
permit that authorizes take2 of all covered species under the Natural Community
Conservation Planning Act (NCCPA). The local jurisdictions will then be able to
use those permits to extend take authorization to development and other activities
that meet the terms of the Plan. USFWS and CDFG will also provide assurances
to local jurisdictions and Plan participants that no further commitments of funds,
land, or water will be required to address impacts on covered species beyond that
described in the Plan. Local jurisdictions will provide similar assurances to local
applicants.
The Plan is also intended to serve as the basis for subsequent applications for
regional wetlands permits or permit programs currently in development. The
1

Take, as defined by the Endangered Species Act, means “to harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect, or to attempt to engage in any such conduct.” Harm is defined as “any act that kills or injures the
species, including significant habitat modification.”
2
Take is defined under the California Fish and Game Code as any action or attempt to “hunt, pursue, catch, capture,
or kill.”
East Contra Costa County HCP/NCCP
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Permittees are working with the U.S. Army Corps of Engineers (USACE), the
State Water Resources Control Board (SWRCB), the San Francisco Bay
Regional Water Quality Control Board and Central Valley Regional Water
Quality Control Board (RWQCBs), the U.S. Environmental Protection Agency
(EPA) and CDFG to develop and operate regional permit programs for
jurisdictional wetlands and waters under Sections 404 and 401 of the Clean
Water Act (CWA), the Porter-Cologne Water Quality Control Act, and Section
1602 of the California Fish and Game Code relating to Streambed Alteration
Agreements.

Geographic Scope
The HCP/NCCP inventory area is located in the eastern portion of Contra Costa
County, California and covers approximately one-third of the County, or 174,018
acres (see Figure 1-1). The inventory area was defined as the area in which
impacts would be evaluated and conservation would occur. Inventory-area
boundaries were based on a combination of political, ecological, and hydrologic
factors. Watershed boundaries were used to define the inventory area wherever
possible.
The permit area is the area in which the Permittees are requesting authorization
from USFWS and CDFG for activities and projects that may result in take of
species covered by this Plan (i.e., covered activities). The permit area is land
within the inventory area defined by the following parameters.
The Urban Limit Line (ULL) of Contra Costa County or the city limits of the
participating Cities of Pittsburg, Clayton, Oakley, and Brentwood, whichever
is largest. This portion of the permit area is referred to in the Plan as the
urban development area (UDA).
The footprint of specific rural infrastructure projects or activities described in
this Plan that are outside the UDA.
The boundary of any land acquired in fee title or conservation easement and
managed under this Plan (i.e., the HCP/NCCP Preserve System [Preserve
System]). Permits are requested for this area to cover impacts that may occur
during management and restoration of the Preserve System.
The city of Antioch is not participating in the HCP/NCCP and so is excluded
from the UDA.
The HCP/NCCP has been designed to accommodate reasonable and expected
growth of the participating jurisdictions based on current General Plans.
However, participating jurisdictions have differing positions on where and how
much future growth will occur. To respond to potential changes in land use
policy among the participating jurisdictions, the HCP/NCCP permit area could
expand or contract as a result of local land use decisions made independently of
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the HCP/NCCP, provided that the revised permit area boundary is consistent with
successful implementation of the HCP/NCCP conservation strategy.
To address this issue, two urban development areas are defined for the purposes
of the analysis. The initial urban development area is most of the area within the
current County ULL and city limits. Urban development within the initial urban
development area is expected to result in 8,670 acres of impact to land cover
types that may support covered species (see Figure 2-3). The maximum urban
development area is the largest area to which urban development could expand
under the terms of this HCP/NCCP. Urban development within the maximum
urban development area is expected to result in 11,853 acres of impact to land
cover types that may support covered species. With either urban development
area, another 1,126 acres of impact are expected from rural infrastructure projects
and activities within HCP/NCCP preserves. Thus, total impacts allowed under
the Plan are 9,796 acres and 13,029 acres with the initial and maximum urban
development areas, respectively.
The urban development area covered under the HCP/NCCP at the end of the
permit term could fall anywhere in the range defined by the initial urban
development area and the maximum urban development area, depending on local
land use decisions that occur during the permit term.

Covered Activities
The primary goal of this Plan is to obtain authorization for take of covered
species under ESA and NCCPA for future urban development in the cities of
Clayton, Pittsburg, Brentwood, and Oakley and specific areas of unincorporated
Contra Costa County in accordance with approved land use plans. Covered
activities within these approved urban boundaries are broadly defined to include
all ground-disturbing activities controlled by permit holders via their land use
planning process. Covered activities will also include specific rural
infrastructure projects outside these urban boundaries that will support urban
growth (e.g., road and flood control projects and maintenance; see Figure 2-4).
A small amount of take of covered species is expected to occur within the
preserves as a result of ongoing management, restoration, and monitoring
activities by preserve managers and from limited public access. These routine
activities will also be covered by the Plan.

Covered Species
This Plan proposes to provide take authorization for 28 listed and non-listed
species (i.e., covered species) (Table ES-1). The Plan includes conservation
measures to protect all 28 covered species, whether or not they are currently
listed. Accordingly, should any non-listed covered species become listed during
the permit term, additional conservation measures will not be required.

East Contra Costa County HCP/NCCP
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The basis for coverage of all 28 covered species is summarized in Table ES-3 at
the end of this Executive Summary.
Table ES-1. Species Proposed for Coverage
Mammals
Townsend’s western big-eared bat
San Joaquin kit fox
Birds
Tricolored Blackbird
Golden Eagle
Western Burrowing Owl
Swainson’s Hawk
Reptiles
Silvery legless lizard
Alameda whipsnake
Giant garter snake
Western pond turtle
Amphibians
California tiger salamander
California red-legged frog
Foothill yellow-legged frog

Invertebrates
Longhorn fairy shrimp
Vernal pool fairy shrimp
Midvalley fairy shrimp
Vernal pool tadpole shrimp
Plants
Mount Diablo manzanita
Brittlescale
San Joaquin spearscale
Big tarplant
Mount Diablo fairy lantern
Recurved larkspur
Round-leaved filaree
Diablo helianthella
Brewer’s dwarf flax
Showy madia
Adobe navarretia

Conservation Strategy
Collectively, the conservation strategy will mitigate the impacts of covered
species and contribute to the recovery of these species in the inventory area. The
conservation strategy is designed to achieve a comprehensive set of 33 biological
goals and 91 biological objectives.

Preserve System
The heart of the conservation strategy is a system of new preserves linked to
existing protected lands to form a network of protected land outside the area
where new urban growth will be covered under the HCP/NCCP (see Figures 5-2
and 5-3). The conservation strategy is designed to create a preserve system that
will:
Preserve approximately 23,800 acres of land under the initial urban
development area or approximately 30,300 acres of land under the maximum
urban development area for the benefit of covered species, natural
communities, biological diversity, and ecosystem function.
Preserve major habitat connections linking existing protected lands.

East Contra Costa County HCP/NCCP
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Enable management of habitats to enhance populations of covered species
and maintain ecosystem processes.
The Plan describes a detailed but flexible process to assemble the Preserve
System using acquisition of fee title or conservation easements, and partnerships
with other conservation organizations already active in the region. Assembly of
the Preserve System will be based on the availability of willing sellers.
However, preserve assembly will be required to stay ahead of the impacts of
covered activities.

Habitat Restoration
To achieve no net loss of jurisdictional wetlands and waters and to contribute to
the recovery of certain covered species, the Plan requires not only preservation
but also the restoration of certain land cover types. Restoration will be required
for habitat loss of wetlands, riparian woodland, and oak savanna at ratios varying
from 1:1 to 2:1. Additional restoration of some land cover types will also occur
regardless of the amount of impact. Although the exact acreage is not known,
restoration is estimated at 436 to 598 acres under the initial and maximum urban
development areas, respectively.

Adaptive Management and Monitoring
The conservation strategy contains detailed guidelines and recommendations for
management, enhancement, and restoration techniques of the following land
cover types:
Grassland, including native grassland
Oak woodland and oak savanna
Wetlands and ponds
Streams and riparian woodland
Chaparral/scrub
The Plan also contains a framework, guidelines, and organizational structure that
will help the entity that implements the HCP/NCCP develop a detailed
monitoring and adaptive management program during the initial years of
implementation. The program will incorporate important principles of “learning
by doing” into the operations of the Preserve System.

Recreation and Agriculture on Preserves
In addition to supporting ecosystem processes, habitat, and species, the preserves
will also support other uses such as recreation, grazing, and crop production, as
East Contra Costa County HCP/NCCP
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long as these uses are compatible with the biological goals and objectives of the
HCP/NCCP.
New preserves to be created under this Plan will provide recreational
opportunities for hikers, cyclists, and equestrians. Recreational uses will be
carefully designed and managed to conserve resource values.

Avoidance and Minimization Measures
As required by ESA, the conservation strategy also includes measures to avoid
and minimize take of covered species. All covered activities will be required to
adhere to these measures in order to receive take authorization from local
jurisdictions (i.e., County and participating cities or special districts). The
primary intent of these measures is to encourage individuals of covered wildlife
species within the permit area to avoid or escape project construction zones.
Populations of covered plant populations will be avoided when adequate
conservation of these species is not available within HCP/NCCP preserves.
Impacts will also be minimized by designing development projects adjacent to
the HCP/NCCP Preserve System in ways that reduce their impacts on covered
species and habitats. Avoidance and minimization has been evaluated by the
Plan at the landscape level, allowing project-by-project surveys and compliance
to be simplified from the current system.

Implementation
A new organization will be created to oversee assembly and operation of the
Preserve System and ensure compliance with all terms of the HCP/NCCP,
permits, and Implementing Agreement. This Implementing Entity will be run by
a Governing Board of representatives from the cities and the County and an
Executive Director. The Implementing Entity will be advised by representatives
of USFWS, CDFG, other regulatory agencies (when regional wetlands permitting
programs are established), local land management agencies, a pool of Science
Advisors, and a public advisory committee. It is anticipated that the
Implementing Entity will partner with existing agencies and organizations to
conduct a significant portion of its responsibilities.
The Plan also includes a detailed process for land acquisition from willing sellers
and allowances for landowners to provide land in lieu of fees under certain
circumstances.

Funding
The cost of implementing the HCP/NCCP during the 30-year permit term is
estimated at $297,090,000 or $350,040,000 for the initial and maximum urban
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development areas, respectively (Table ES-2). This includes the cost of land
acquisition, Plan administration, habitat management, habitat restoration,
biological monitoring, and remedial measures.
Funding to implement the Plan will come from a variety of sources. These
sources may be classified as fees on covered activities and non-fee public
funding. Proponents of covered activities will pay a fee to receive permit
coverage under the Plan, a much simpler process for mitigating endangered
species impacts than would be possible a project-by-project basis. Non-fee
public funding will either come from continued investment by local, state, and
federal programs already funding conservation in this area or from existing state
and federal sources reserved for areas with an approved HCP/NCCP. Additional
information on funding sources is provided below:
Fees on Covered Activities. A primary mitigation fee is the development
fee. In the first year of Plan implementation, development fees will range
from $5,960 per acre for specific infill parcels less than 10 acres in size to
$23,838 per acre for parcels on natural land cover types in specific mapped
areas (see Figure 9-1). Additional fees will be charged for impacts on
jurisdictional wetlands and waters that range from $58,000 per acre to
$172,000 per acre, depending on the wetland type, to pay for the direct and
substantial cost of wetland restoration. Each covered road project has its
own pre-defined fee. Some covered activities that cause temporary impacts
will also be subject to a fee. All fees will be automatically adjusted annually
using standard indices to keep pace with inflation and expected increases in
land costs. Land may be contributed in lieu of fees.
Non-Fee Funding from Local, State, and Federal Sources. Non-fee
public funding can only be used for portions of the Plan that contribute to
species recovery (not for mitigation). Local funding will take several forms,
including continued investments in conservation by the East Bay Regional
Park District and local land trusts. Federal and state funding sources will
include USFWS grants under Section 6 of the ESA, Wildlife Conservation
Board grants, and state park and resource bond measures. Some of these
federal and state funding sources are generally available throughout the state
and nation, while others can only be used to implement an approved
HCP/NCCP. Although not assumed in revenue projections, funding may be
supplemented by future local funding measures for parks and open space.
The costs of implementing the Plan were allocated between future development
and the public using a "fair share" analysis that considered past and proposed
development impacts and past and proposed conservation acquisitions. This
analysis was based on the premise that the costs allocated to future development
should be in proportion to the impacts caused by future development.
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Table ES-2. HCP/NCCP Cost and Funding Overview
Type

Amount
Initial Urban
Maximum Urban
Development Area Development Area

Estimated Costs (rounded to nearest $10,000)
Land acquisition

$191,640,000

$235,680,000

Management costs over permit term

$105,450,000

$114,360,000

$297,090,000

$350,040,000

$118,183,000

$169,723,000

$22,240,000

$24,010,000

$8,932,000

$8,932,000

$149,350,000

$202,670,000

$85,000,000

$85,000,000

$6,500,000

$6,500,000

$58,000,000

$58,000,000

Total Non-Fee Funding

$149,500,000

$149,500,000

TOTAL PROJECTED FUNDING (Permit Term)

$298,850,000

$352,170,000

Total estimated costs
Projected Funding
Fee Funding
Fees on new development in Urban Development Area
Wetland impact fees
Fees on rural infrastructure (e.g., roads, detention basins, pipelines)
Total projected fee funding
Non-Fee Funding
Maintenance of existing conservation effort (local, State, Federal)
Byron Airport clear zone acquisitions
New Wildlife Agency funds (Section 6, park bonds, etc.)*

*Estimates only. State and federal contributions are described in the HCP/NCCP in terms of acres.
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Table ES-3. Summary Evaluation of Species Proposed for Coverage by the East Contra Costa County HCP/NCCP

Common Name
Scientific Name
Status (Federal/State)1

Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Townsend’s western
big-eared bat
Corynorhinus townsendii
townsendii
-/CSC

Initial Urban Development Area
(UDA):
40% (13,000 acres) of annual
grassland outside parks and open
space

Initial UDA:
7% (2,533 acres) of annual
grassland outside parks and open
space and 0% (0 acres) of rock
outcrop

Maximum UDA:
54% (16,500 acres) of annual
grassland outside parks and open
space

Maximum UDA:
12% (4,152 acres) of annual
grassland outside parks and open
space and 0% (0 acres) to rock
outcrop

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community
Species

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.2 (summarized below).
Suggested Tasks: Inventory acquired land
with potential habitat using a bat detector.
Develop a pilot project to evaluate the
suitability of artificial hibernacula.

Page 1 of 28
Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because roosting sites (caves, abandoned buildings, and abandoned mines) will be protected and an estimated 40-56% of suitable
foraging habitat outside parks and open space will be conserved. Few recent sightings of this bat species have been reported, and there are no published records of Townsend’s western big-eared
bat (TBEB) within Contra Costa County. However, the species likely roosts in the inventory area in suitable roosting sites. At least two mines exist in the inventory area (Black Diamond Mines
Regional Preserve and mines within Antioch adjacent to Black Diamond Mines Regional Park and designed as a high priority for conservation by the HCP/NCCP), but it is unknown if Townsend’s
western big-eared bat occurs in them. Indirect impacts (Table 4-1), such as increased harassment or disturbance due to overall population growth or recreation within the preserves, may affect
small numbers of individual bats that roost in buildings, bridges, or other structures within the inventory area.
Conditions on Covered Activities: Covered activities are not anticipated to directly affect these habitat features. However, planning surveys conducted by HCP/NCCP applicants will identify
potential habitat for TBEB. Planning and preconstruction surveys are required in areas with suitable TBEB roosting habitat. If occupied sites are identified, seasonal restrictions on construction are
required (Chapter 6, section 6.3.3).

Table ES-3. Continued

Page 2 of 28

Common Name
Scientific Name
Status (Federal/State)1

Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

San Joaquin kit fox
Vulpes macrotus mutica
FE/ST

Initial UDA:
43% (17,164 acres) of core habitat
outside parks and open space

Initial UDA:
7% (2,841 acres) of core habitat
outside parks and open space

Maximum UDA:
51% (20,465 acres) of core habitat
outside parks and open space

Maximum UDA:
11% (4,576 acres) of core habitat
outside parks and open space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.2 (summarized below).
Suggested Tasks: Test management
methods to increase prey in grasslands.
Monitor ground squirrel population density
as a potential indicator of habitat quality.
Estimate relevant demographic parameters
such as adult survivorship and age structure,
if appropriate.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 43-51% of suitable foraging habitat outside parks and open space will be conserved. The conservation strategy will protect
17,164-20,465 acres of suitable core habitat for San Joaquin kit fox in the inventory area (Table 5-13). A network of core preserves will protect a critical linkage for San Joaquin kit fox between its
range outside Contra Costa County and most known locations in Contra Costa County. For example, habitat linkages will be acquired and protected to ensure that kit foxes can continue to move
between the Contra Costa–Alameda County line and Black Diamond Mines Regional Preserve at the northwestern corner of the species’ entire range. This important regional linkage will be made
by connecting existing large protected areas. Annual grassland within preserves will be managed to enhance small-mammal populations (a prey base for kit fox) (Conservation Measure 2.5) and to
enhance the native plant component of this vegetation community (Conservation Measure 2.4).
Conditions on Covered Activities: Development guidelines will ensure that impacts on this species from covered activities are avoided or minimized (Conservation Measures 1.6 and 1.9). Prior
to submission of an application for coverage under the HCP/NCCP, planning surveys will identify active breeding habitat or denning sites for kit fox. Preconstruction surveys are required in areas
with burrows or dens. Destruction of occupied dens is prohibited. Protocols are in place for avoiding injury to individuals (Chapter 6, Section 6.3.3). Road undercrossings required on rural
covered roads will minimize impacts to this species from habitat fragmentation (Conservation Measure 1.14).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Tricolored blackbird
Agelaius tricolor
MBTA/CSC-1

Page 3 of 28

Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
14% (126 acres) of core habitat
outside parks and open space
27% (16,747acres) of primary
foraging habitat outside parks and
open space
84 acres of perennial wetland
complexes restored
21acres of ponds created

Initial UDA:
23% (199 acres) of core habitat
outside parks and open space
13% (8,086 acres) of primary
foraging habitat outside parks and
open space

Maximum UDA:
19% (164 acres) of core habitat
outside parks and open space
33% (20,138 acres) of primary
foraging habitat outside parks and
open space
85 acres of perennial wetland
complexes restored
22 acres of ponds created

Maximum UDA:
23% (204 acres) of core habitat
outside parks and open space
16% (9,621 acres) of primary
foraging habitat outside parks and
open space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community
Species

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.1 (summarized below).
Suggested Tasks: Monitor predation on
nesting colonies by black-crowned night
heron. Determine species response to
wetland and pond restoration and creation.
Map all nest locations to determine likely
foraging habitat.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 14-19% of core habitat and 27-33% of primary foraging habitat outside parks and open space will be conserved and
breeding habitat will be created or restored The Preserve System will protect an estimated 126-164 acres of modeled core habitat, 16,747-20,138 acres of primary foraging habitat, and 242-365
acres of secondary foraging habitat within the initial or maximum urban development areas, respectively (Table 5-13 and Conservation Measure 1.1). The Preserve System will also protect at least
seven of the 13 ponds in Subzone 2c, all of which provide potential breeding habitat for tricolored blackbird. Wetland and pond creation and restoration will provide additional habitat for tricolored
blackbird. An estimated 84-85 acres of perennial wetland complexes will be created or restored as well as an estimated 21-22 acres of pond habitat (Tables 5-16 and 5-17). Conservation easements
will be acquired on 250-400 acres of cropland or pasture in Acquisition Analysis Zone 6 under each development area. Conservation easements will require landowners to enhance the value of
agricultural lands for tricolored blackbird and other covered species (Conservation Measures 1.3 and 2.11).
Conditions on Covered Activities: Development guidelines will ensure that impacts on this species from covered activities are avoided or minimized (see Conservation Measures 1.6, 1.9, and
1.10). Project approvals must require avoidance of occupied nests during the breeding season.

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Golden eagle
Aquila chrysaetos
MBTA, BGEPA/FP
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
28% (24,321 acres) of foraging
habitat outside parks and open
space

Initial UDA:
11% (9,619 acres) of foraging
habitat outside parks and open
space

Maximum UDA:
34% (29,267 acres) of foraging
habitat outside parks and open
space

Maximum UDA:
16% (13,491 acres) of foraging
habitat outside parks and open
space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community
Species

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.2 (summarized below).
Suggested Tasks: Test methods to increase
prey base. Subsequently, monitor smallmammal populations to determine
abundance of prey for golden eagle. Map
active nests to determine likely foraging
habitat.

Meets State &
Federal Take
Authorization
Standards
YES

Details of Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 28-34% of foraging habitat outside parks and open space will be conserved. The Preserve System will protect 24,32-29,267
acres of foraging habitat within the initial-maximum urban development area (Table 5-13 and Conservation Measure 1.1). Nearly the entire Preserve System will provide suitable foraging habitat
for golden eagles. New preserves will be linked to existing protected land, which will result in large areas of contiguous foraging habitat for golden eagles. Acquisition of occupied or suitable nest
sites will be a priority when assembling the Preserve System (Conservation Measure 3.3).
Conditions on Covered Activities: Project approvals must require avoidance of occupied nests during the breeding season. Development guidelines will ensure that impacts on this species from
covered activities are minimized (see Conservation Measures 1.6, 1.9, and 1.10). Conservation Measure 1.11 prohibits the take of individual golden eagles due to their status as Fully Protected.
Wind turbine leases acquired within the Preserve System will be retired to reduce injury and mortality of golden eagles and other raptors.

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Western burrowing owl
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
38% (16,675 acres) of breeding
and foraging habitat outside parks
and open space

Initial UDA:
9% (3,805 acres) of breeding and
foraging habitat outside parks and
open space

Maximum, UDA:
45% (19,844 acres) of breeding
and foraging habitat outside parks
and open space

Maximum UDA:
13% (5,755 acres) of breeding and
foraging habitat outside parks and
open space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community
Species

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.2 (summarized below).
Suggested Tasks: Test methods to increase
prey base. Subsequently, monitor smallmammal populations to determine
abundance of prey for WBO. Estimate
relevant demographic parameters, if
appropriate. Determine the most effective
artificial-burrow designs and placement
strategies. Determine effectiveness of
artificial perch sites in attracting WBO.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 38-45% of breeding and foraging habitat outside of parks and open space will be conserved, and habitat will be enhanced
(Conservation Measures 3.4 and 3.5). The Preserve System will protect 16,675-19,844 acres of breeding and foraging habitat and 345-703 acres of low-use habitat under the initial and maximum
urban development areas, respectively (Table 5-13). A network of preserves will protect large blocks of grassland habitat. New linkages will be created suitable for dispersal and colonization
throughout the Preserve System and to existing parks and open space (Conservation Measure 1.1). To attract and retain western burrowing owl, artificial burrows and perches will be installed,
where appropriate (Conservation Measures 3.4 and 3.5).
Conditions on Covered Activities: Project approvals must require avoidance of occupied burrows during the breeding season. Development guidelines will ensure that impacts on this species
from covered activities are avoided or minimized (see Conservation Measures 1.6, 1.9, and 1.10). Planning and preconstruction surveys are required in areas with active western burrowing owl
burrows. Destruction of occupied burrows is prohibited (Chapter 6, Section 6.3.3).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Swainson’s hawk
Buteo swainsoni
MBTA/ST
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Habitat Conserved by HCP/NCCP
Initial UDA:
9% (12 acres) of breeding habitat
conserved outside parks and open
space + up to 50 acres of riparian
woodland/scrub created or restored
12% (3,614 acres) of foraging
habitat outside parks and open
space
Maximum UDA:
12% (16 acres) of breeding habitat
conserved outside parks and open
space + up to 55 acres of riparian
woodland/scrub created or restored
15% (4,451 acres) of foraging
habitat outside parks and open
space

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities
Initial UDA:
Up to 27% (16 acres) of breeding
habitat outside parks and open
space
13% (3,782 acres) of foraging
habitat outside parks and open
space
Maximum UDA:
Up to 27% (16 acres) of breeding
of habitat outside parks and open
space
16% (4,743 acres) of foraging
habitat outside parks and open
space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.5 (summarized below).
Suggested Tasks: Test methods to increase
prey base. Subsequently, monitor smallmammal populations to determine
abundance of prey for Swainson’s hawk.
Monitor low-elevation grassland to refine
mapping of foraging range. Monitor active
nests to determine use patterns and specific
habitat needs for breeding sites. Monitor
species response to riparian restoration.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: The inventory area is at the western edge of this species’ range. This species will be covered by the HCP/NCCP because at least 9-12% of breeding habitat and 12-15% of foraging
habitat outside parks and open space will be conserved. The Preserve System will protect at least 12-16 acres of riparian breeding habitat and 3,614-4,451 acres of foraging habitat under the
initial/maximum urban development area, or an approximately 1:1 mitigation ratio (Table 5-13). The loss of riparian woodland/scrub, some of which is considered suitable nesting habitat for
Swainson’s hawk, will be mitigated through in-kind protection of riparian woodland (Conservation Measure 1.1 and Tables 5-5a and 5-5b) and enhancement and restoration of riparian
woodland/scrub within preserves (Conservation Measures 2.9 and 2.10 and Tables 5-16 and 5-17). An estimated 50-55 acres of riparian woodland/scrub will be restored within the Preserve System
(Table 5-17), much of which will be suitable breeding habitat for Swainson’s hawk. 250-400 acres of cropland or pasture for Swainson’s hawk foraging along Kellogg Creek, Marsh Creek, or
adjacent to Dutch Slough that is suitable for riparian restoration will be acquired. Additionally, acquired conservation easements will require landowners to enhance the value of agricultural lands
for Swainson’s hawk and other covered species (Conservation Measures 1.3 and 2.11). Extensive areas of cultivated agriculture in the inventory area that provides suitable foraging habitat for
Swainson’s hawk will continue to be protected through strict zoning within Contra Costa County’s Agricultural Core.
Conditions on Covered Activities:. Development guidelines will ensure that impacts on this species from covered activities are avoided or minimized (see Conservation Measures 1.6, 1.9, and
1.10). Prior to submission of an application for coverage under the HCP/NCCP, planning surveys will identify potentially active Swainson’s hawk nest sites, following established Swainson’s
hawk survey protocols. Preconstruction surveys are required in areas with active nests. Destruction of occupied nests is prohibited, and buffer zones during the nesting season are required (Chapter
6, Section 6.3.3). Non-riparian nest trees lost must be replaced at a ratio of 5:1 per mature tree (saplings will be planted at ratio of 15:1 to ensure this final ratio) on-site or on HCP/NCCP
preserves.

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Silvery legless lizard
Annietta pulchra pulchra
-/SSC
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
At least 11% (153 acres) of
modeled habitat outside parks and
open space

Initial UDA:
22% (298 acres) of modeled
habitat outside parks and open
space

Maximum UDA:
At least 12% (166 acres) of
modeled habitat outside parks and
open space

Maximum UDA:
22% (298 acres) of modeled
habitat outside parks and open
space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.2 (summarized below).
Suggested Tasks: Verify suitability of
modeled habitat with field data.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: An estimated 2,196 acres (62%) of modeled suitable habitat for silvery legless lizard are currently protected in the inventory area, mostly in the Los Vaqueros Watershed, Round
Valley Regional Preserve, and Morgan Territory Regional Preserve. This species will be covered by the HCP/NCCP because at least 11-12% of modeled habitat outside parks and open space will
be conserved. The Preserve System will protect an estimated 153-166 acres of modeled habitat under the initial and maximum urban development area, respectively (Table 5-13). Habitat for
silvery legless lizard in Subzone 2h will be preserved if pre-acquisition surveys confirm the suitability predicted by models (Conservation Measure 1.1). Little is known about the species, its
distribution in the inventory area, and its microhabitat requirements. Development and refinement of management-oriented conceptual models and species-habitat models will guide future efforts at
conservation and management.
Conditions on Covered Activities: Restrictions on recreation in protected habitat will minimize disturbance to the species (Conservation Measure 1.5). Also, pesticide use, which threatens this
species by affecting its insect prey base, will be controlled in preserves (Conservation Measure 1.2). Buffers between protected habitat and the urban edge will benefit silvery legless lizard by
discouraging intrusion by domestic predators (Conservation Measures 1.8 and 1.9).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Alameda whipsnake
Masticophis lateralis
euryxanthus
T/T
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
53% (1,690 acres) of core and
perimeter habitat outside parks and
open space
51% (10,564 acres) of movement
habitat outside parks and open
space

Initial UDA:
0% (2 acres) of core and
perimeter habitat outside parks
and open space
1% (117 acres) of movement
habitat outside parks and open
space

Maximum UDA:
57% (1,817 acres) of core and
perimeter habitat outside parks and
open space
59% (12,166 acres) of movement
habitat outside parks and open
space

Maximum UDA:
1% (29 acres) of core and
perimeter habitat outside parks
and open space
2% (341 acres) of movement
habitat outside parks and open
space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.3 (summarized below).
Suggested Tasks: Determine AWS use of
grassland for foraging/breeding. Determine
habitat function of chaparral for AWS and
the need for active management. Monitor
response of AWS to fire. Consider new
research on the effects of prescribed
burning on AWS.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 53-57% of core and perimeter habitat outside parks and open space will be conserved, and chaparral will be studied and
managed to benefit the species. The Preserve System will protect 1,690-1,817 acres of core and perimeter habitat, 10,564-12,166 upland movement habitat, and 46-51 miles of stream movement
habitat under the initial/maximum urban development area (Table 5-13). An average of 70% of currently unprotected core and perimeter whipsnake habitat in Subzones 2a, 2b, 2c, 3a, and Zone 4
will be preserved (Conservation reply to:on Measure 1.1). Important habitat linkages between chaparral patches will be protected including the linkage in Zone 2 and Subzone 3a between Black
Diamond Mines Regional Preserve and Mount Diablo State Park. The importance of disturbance (e.g., fire) in maintaining habitat for this species will be investigated and implemented to benefit
the species, and diverse canopy-cover stages will be maintained (Conservation Measure 2.8). Movement habitat for Alameda whipsnake will be enhanced through improved management of oak
woodland, oak savanna, and annual grassland (Conservation Measures 1.2, 2.4, and 2.6). Wildfire management measures such as vegetation management, fuel breaks, or prescribed burns will be
designed to minimize impacts on and enhance habitat for Alameda whipsnake (Conservation Measure 1.2).
Conditions on Covered Activities: Development guidelines will ensure that impacts on this species from covered activities are avoided or minimized (see Conservation Measures 1.6, 1.9, and
1.10). Control of exotic plants (Conservation Measure 1.4) and recreational uses (Conservation Measure 1.5) may also benefit or minimize impacts to Alameda whipsnake. Recreational controls
include prohibiting bicycles in core whipsnake habitat and prohibiting construction of new trails in suitable core habitat.

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Giant garter snake
Thamnophis gigas
T/T
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Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)

Initial UDA:
<1% (1 mile) of core habitat)
outside parks and open space + 72
acres of slough/channel habitat
will be created or restored

Initial UDA:
0% (0.3 miles) of core habitat
outside parks and open space

Landscape
Natural Community
Species

Maximum UDA:
2% (3 miles) of core habitat
outside parks and open space + 72
acres of slough/channel habitat
will be created or restored

Maximum UDA:
0% (0.4 miles) of core habitat
outside parks and open space

Habitat Conserved by HCP/NCCP

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.1 (summarized below).
Suggested Tasks: Develop specific
monitoring protocols.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 1-3 miles of core habitat outside of parks and open space will be conserved, and 72 acres of slough/channel habitat will be
restored. No records of giant garter snake have been documented within the inventory area and little to no impacts are anticipated. Any impacts require additional preservation of habitat according
to accepted USFWS procedures (Conservation Measure 3.6). Additional preservation ratios range from 1:1 to 3:1. The restoration of slough/channel habitats on Dutch Slough and in other areas
will also benefit giant garter snake. The amount of restoration in these areas is undetermined, but up to 72 acres of slough/channel restoration could occur in the inventory area if suitable restoration
sites can be found.
Conditions on Covered Activities: Development guidelines will ensure that impacts on this species from covered activities are avoided or minimized (see Conservation Measures 1.6, 1.9, and
1.10). Planning and preconstruction surveys are required in areas with giant garter snake habitat. Seasonal restrictions or buffer zones are required (Chapter 6, Section 6.3.3).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Western pond turtle
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
21% (675 acres) of non-stream
core habitat outside parks and open
space + 21 acres of ponds created
18% (6 miles) of stream core
habitat outside parks and open
space + 0.6 miles of stream habitat
restored

Initial UDA:
15% (467 acres) of non-stream
core habitat outside parks and
open space
0% (0.1 miles) of stream core
habitat outside parks and open
space

Maximum UDA:
27% (873 acres) of non-stream
core habitat outside parks and open
space + 22 acres of pond created
21% (7 miles) of stream core
habitat outside parks and open
space + 0.8 miles of stream habitat
restored

Maximum UDA:
16% (498 acres) of non-stream
core habitat outside parks and
open space
0% (0.1 mile) of stream core
habitat outside parks and open
space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 21-27% of core non-stream habitat and 18-21% of core stream habitat outside parks and open space will be conserved,
breeding habitat will be created or restored, and basking habitat will be enhanced. The Preserve System will protect 675-873 acres of core non-stream habitat and 6-7 miles of core stream habitat
under the initial and maximum urban development areas, respectively (Table 5-13). A network of core preserves will protect 1,715-1,956 acres of upland breeding and movement habitat for
western pond turtle. New preserves will be established adjacent to existing protected land to maintain contiguous wetland-upland complexes (Conservation Measure 1.1). Also, an estimated 21-22
acres of pond habitat will be created (Tables 5-16 and 5-17). Approximately 0.6-0.8 miles of stream habitat will be restored. Pond creation and stream restoration will incorporate habitat
requirements for western pond turtles, where appropriate. Additionally, artificial basking substrate and woody debris will be installed in some ponds to increase basking sites for pond turtles
(Conservation Measure 3.7).
Conditions on Covered Activities: Development guidelines, including stream setbacks, will ensure that impacts on this species from covered activities are avoided or minimized (see Conservation
Measures 1.6, 1.7, 1.9, and 1.10). Road undercrossings required on rural covered roads will minimize impacts to this species from habitat fragmentation (Conservation Measure 1.14).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
California tiger
salamander
Ambystoma californiensis
T/SSC
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
37% (96 acres) of breeding habitat
outside parks and open space
40% (24,047 acres) of
migration/aestivation habitat
outside parks and open space
21 acres of ponds created
84 acres of perennial wetland
complex restored

Initial UDA:
19% (50 acres) of breeding habitat
outside parks and open space
7% (4,002 acres) of
migration/aestivation habitat
outside parks and open space

Maximum UDA:
43% (111 acres) of breeding
habitat outside parks and open
space
51% (28,751 acres) of
migration/aestivation habitat
outside parks and open space
22 acres of ponds created
85 acres of perennial wetland
complex restored

Maximum UDA:
26% (68 acres) of breeding habitat
outside parks and open space
9% (5,571 acres) of
migration/aestivation habitat
outside parks and open space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.1 (summarized below).
Suggested Tasks: Determine species
response to wetland and pond restoration
and creation. Conduct pilot project to
determine the relative benefit of different
pond management treatments. Assess
movement to and use of breeding sites. Test
management methods to increase burrow
availability in grasslands. Subsequently,
monitor burrow availability and California
tiger salamander use of burrows.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 37-43% of breeding habitat and 40-51% of migration/aestivation habitat outside parks and open space will be conserved,
breeding habitat will be created and restored, and migration/aestivation habitat will be enhanced. The Preserve System will protect 96-111 acres of breeding habitat and 24,047-28,751 acres of
migration/aestivation habitat (Table 5-13 and Conservation Measure 1.1). A network of core preserves will protect large blocks of aestivation/migration habitat. New linkages will be created in
blocks of suitable habitat to facilitate dispersal and colonization throughout the inventory area and movement between breeding sites. Because California tiger salamanders (CTS) require habitat
complexes that include both suitable breeding and upland habitat, areas preserved to achieve the biological goals and objectives for CTS will include both habitat elements. In addition, to
compensate for loss of aquatic habitats (much of which is likely suitable habitat for CTS), aquatic habitats will be acquired in kind (ratios in Table 5-5). An estimated 21-22 acres of pond habitat
will be created to both mitigate for impacts and to contribute to recovery as well as 84-85 acres of perennial wetland complex (Tables 5-16 and 5-17). Ponds will be designed to support the lifehistory requirements CTS, where appropriate (Conservation Measures 2.2 and 2.3).
Conditions on Covered Activities: Development guidelines will ensure that impacts on this species from covered activities are avoided or minimized (see Conservation Measures 1.6, 1.9, and
1.10). Surveys for suitable breeding habitat will be conducted prior to submission of application for coverage under the HCP/NCCP. CDFG and USFWS will be notified of any suitable breeding
habitat to be filled prior to construction to allow salvage of juveniles (see Chapter 6, Section 3.6.6). Road undercrossings required on rural covered roads will minimize impacts to this species from
habitat fragmentation (Conservation Measure 1.14).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
California red-legged frog
Rana aurora draytonii
T/SSC
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
29% (28 acres) of non-stream
breeding habitat outside parks and
open space
39% (85 miles) of stream breeding
habitat outside parks and open
space + 0.6 miles of stream habitat
created or restored
35% (24,455 acres) of upland
movement habitat outside parks
and open space
21 acres of ponds created
84 acres of perennial wetland
complex restored

Initial UDA:
2% (2 acres) of non-stream
breeding habitat outside parks and
open space
6% (0.5 miles) of stream breeding
habitat outside parks and open
space
9% (6,199 acres) of upland
movement habitat outside parks
and open space

Maximum UDA:
38% (36 acres) of non-stream
breeding habitat outside parks and
open space
45% (98 miles) of stream breeding
habitat outside parks and open
space + 0.8 miles of stream habitat
created or restored
42% (29,467 acres) of upland
movement habitat outside parks
and open space
22 acres of ponds created
85 acres of perennial wetland
complex restored

Maximum UDA:
3% (3 acres) of non-stream
breeding habitat outside parks and
open space
<1% (0.6 miles) of stream
breeding habitat outside parks and
open space
11% (7,785 acres) of upland
movement habitat outside parks
and open space

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.1 (summarized below).
Suggested Tasks: Determine species
response to wetland and pond restoration
and creation. Conduct pilot project to
determine the relative benefit of different
pond management treatments. Assess
movement to and use of breeding sites. Test
management methods to increase burrow
availability and use in grasslands.
Subsequently, monitor burrow availability
and use by California red-legged frog.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: California red-legged frog (CRLF) will be covered by the HCP/NCCP because 29-38% of non-stream breeding habitat, 39-45% of stream breeding habitat, and 35-42% of upland
movement habitat outside parks and open space will be conserved. Additionally, breeding habitat will be created and restored and upland movement/aestivation habitat will be enhanced. The
Preserve System will protect 21-22 acres of pond habitat, 85-98 miles of stream habitat 24,455-29,467 acres of upland movement habitat (Table 5-13 and Conservation Measure 1.1). Because
CRLF require habitat complexes that include both suitable breeding and upland habitat, areas preserved to achieve the biological goals and objectives for CRLF will include both habitat elements.
In addition, to compensate for loss of habitat for CRLF, aquatic habitats will be acquired in kind (ratios in Table 5-5). Ponds will be created to both mitigate for impacts and to contribute to
recovery (Tables 5-16 and 5-17). Ponds will be designed to support the life-history requirements of CRLF, where appropriate (Conservation Measures 2.2 and 2.3). Stream restoration will also

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)

Meets State &
Federal Take
Authorization
Standards

enhance habitat for CRLF, where appropriate.
Conditions on Covered Activities: Development guidelines, including stream setbacks, will ensure that impacts on this species from covered activities are avoided or minimized (see Conservation
Measures 1.6, 1.7, 1.9, and 1.10). Planning surveys for suitable breeding habitat will be conducted prior to submission of application packages for coverage under the HCP/NCCP. CDFG and
USFWS will be notified of any suitable breeding habitat to be filled prior to construction to allow salvage of juveniles (see Chapter 6, Section 3.6.6). Road undercrossings required on rural
covered roads will minimize impacts to this species from habitat fragmentation (Conservation Measure 1.14).
Foothill yellow-legged frog
Rana boylii
-/SSC

Initial UDA:
2% (5.2 miles) of streams outside
parks and open space + 0.6 miles
of stream habitat restored
50 acres of riparian
woodland/scrub will be restored

Initial UDA:
<1% (0.1 miles) of stream
breeding habitat outside parks and
open space
<1% (0.5 miles) of stream
movement habitat outside parks
and open space

Maximum UDA:
2% (5.6 miles) of streams outside
parks and open space + 0.8 miles
of stream habitat restored
55 acres of riparian
woodland/scrub will be restored

Maximum UDA:
<1% (0.1 miles) of stream
breeding habitat outside parks and
open space
<1% (0.6 miles) of stream
movement habitat outside parks
and open space

Landscape
Natural Community

Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.1 (summarized below).
Suggested Tasks: Precisely map stream
reaches with perennial water to improve the
species-habitat models. Monitor species
response to riparian woodland/scrub and
stream enhancement and restoration.

YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 5.2-5.6 miles of streams outside parks and open space will be protected, and restoration will create or enhance breeding and
foraging habitat for the species. Preserved streams will include both perennial and ephemeral streams; perennial streams provide breeding habitat for foothill yellow-legged frog. Impacts to
species habitat are likely to be very small (<1% of available habitat). Impacts on perennial streams, including suitable foothill yellow-legged frog (FYLF) habitat, will be mitigated at a preservation
ratio of 2:1 (Tables 5-5a and 5-5b). Stream restoration is also required as mitigation (Tables 5-16 and 5-17). Stream restoration will be attempted on up to 0.8 miles of existing streams (see
Conservation Measures 2.3 and 2.10). Up to 55 acres of riparian woodland/scrub will be created or restored. This habitat will be designed to support the life-history requirements of FYLF, where
feasible, and will also mitigate impacts to stream habitat. Land acquisition in Zone 4 will be focused along Marsh Creek, especially in the upper reaches, where modeled suitable breeding and
dispersal habitat for yellow-legged frog is most extensive and under threat.
Conditions on Covered Activities: Development guidelines, including stream setback requirements, will ensure that impacts on this species from covered activities are avoided or minimized (see
Conservation Measures 1.6, 1.7, 1.9, and 1.10).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Longhorn fairy shrimp
Brachinecta longiantenna
FE/-

Page 14 of 28

Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
See below

Initial UDA:
See below

Maximum UDA:
See below

Maximum UDA:
See below

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community
Species

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.1 (summarized below).
Suggested Tasks: Determine species
response to wetland restoration. Evaluate
restored seasonal wetlands to determine if
shrimp are present at frequencies similar to
those in natural complexes. If not, assess
feasibility of transplanting species.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: Within the inventory area, longhorn fairy shrimp is known only from the Vasco Caves Regional Preserve. Accordingly, no direct impacts on longhorn fairy shrimp habitat are
expected unless additional occupied areas are discovered within the permit area outside the Vasco Caves Regional Preserve. Approximately 129-172 acres of seasonal wetland complexes outside
of parks and open space will be conserved, and 104-163 acres of seasonal wetland complexes will be created or restored (Tables 5-5a and 5-5b, 5-16 and 5-17, and Conservation Measures 1.1 and
2.3). Because longhorn fairy shrimp are associated only with rock outcrops in this area, it is unknown whether protection and restoration of wetland complexes will be of any benefit to the species.
Similarly, while some impacts to seasonal wetland complexes are anticipated, there are no predicted impacts on the rock outcrops specifically known to support the species.
Conditions on Covered Activities: Prior to submission of an application package, planning surveys will identify suitable habitat for covered shrimp species. Preconstruction surveys are required
in areas with suitable habitat. If occupied sites are identified, buffer zones or seasonal restrictions are required (Chapter 6, Section 6.3.3). If seasonal wetlands are occupied by longhorn fairy
shrimp, applicants must compensate for impacts to these wetlands according to Conservation Measure 3.8 if sufficient preservation or restoration has not already occurred within the Preserve
System. Applicants have the option of assuming presence of covered shrimp in lieu of conducting presence/absence surveys and compensating accordingly.

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Vernal pool fairy shrimp
Brachinecta lunchi
FT/-
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
129 acres of seasonal wetland
complexes2
104 acres seasonal wetland
complexes restored

Initial UDA:
43 acres of seasonal wetland
complexes2 (includes all seasonal
wetlands + 25% undetermined
wetlands)

Maximum UDA:
168 acres of seasonal wetland
complexes2
163 acres seasonal wetland
complexes restored

Maximum UDA:
56 acres of seasonal wetland
complexes2 (includes all seasonal
wetlands + 25% undetermined
wetlands)

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community
Species

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.1 (summarized below).
Suggested Tasks: Determine species
response to wetland restoration. Evaluate
restored seasonal wetlands to determine if
shrimp are present at frequencies similar to
those in natural complexes. If not, assess
feasibility of transplanting species.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 129-168 acres of seasonal wetland complexes outside of parks and open space will be conserved, and 104-163 acres of
seasonal wetland complexes will be created or restored (Tables 5-5a and 5-5b, 5-16 and 5-17, and Conservation Measures 1.1 and 2.3), some of which is expected to be suitable for vernal pool
fairy shrimp. Restored seasonal wetlands will be evaluated to determine if covered crustaceans are present at frequencies similar to those in natural seasonal wetland complexes. If not, the
Implementing Entity will assess the feasibility of transplanting species from occupied wetlands to restored wetlands to establish new populations.
Conditions on Covered Activities: Prior to submission of an application package, planning surveys will identify suitable habitat for covered shrimp species. Preconstruction surveys are required
in areas with suitable habitat. If occupied sites are identified, buffer zones or seasonal restrictions are required (Chapter 6, Section 6.3.3). If seasonal wetlands are occupied by covered shrimp,
applicants must compensate for impacts to these wetlands according to Conservation Measure 3.8 if sufficient preservation or restoration has not already occurred within the Preserve System.
Applicants have the option of assuming presence of covered shrimp in lieu of conducting presence/absence surveys and compensating accordingly.

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Midvalley fairy shrimp
Brachinecta mesovallensis
-/-
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
129 acres of seasonal wetland
complexes2
104 acres of seasonal wetland
complexes2 restored

Initial UDA:
43 acres of seasonal wetland
complexes2 (includes all seasonal
wetlands + 25% undetermined
wetlands)

Maximum UDA:
168 acres of seasonal wetland
complexes 2
163 acres of seasonal wetland
complexes2 restored

Maximum UDA:
56 acres of seasonal wetland
complexes2 (includes all seasonal
wetlands and 25% undetermined
wetlands)

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community
Species

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.1 (summarized below).
Suggested Tasks: Determine species
response to wetland and pond restoration.
Evaluate restored seasonal wetlands to
determine if shrimp are present at
frequencies similar to those in natural
complexes. If not, assess feasibility of
transplanting species.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 129-168 acres of seasonal wetland complexes outside of parks and open space will be conserved, and104-163 acres of
seasonal wetland complexes will be created or restored (Table 5-5a and 5-5b, 5-16 and 5-17, and Conservation Measures 1.1 and 2.3), some of which is expected to be suitable for Midvalley fairy
shrimp. Restored seasonal wetlands will be evaluated to determine if covered crustaceans are present at frequencies similar to those in natural seasonal wetland complexes. If not, the Implementing
Entity will assess the feasibility of transplanting species from occupied wetlands to restored wetlands to establish new populations.
Conditions on Covered Activities: Prior to submission of an application package, planning surveys will identify suitable habitat for covered shrimp species. Preconstruction surveys are required
in areas with suitable habitat. If occupied sites are identified, buffer zones or seasonal restrictions are required (Chapter 6, Section 6.3.3). If seasonal wetlands are occupied by covered shrimp,
applicants must compensate for impacts to these wetlands according to Conservation Measure 3.8 if sufficient preservation or restoration has not already occurred within the Preserve System.
Applicants have the option of assuming presence of covered shrimp in lieu of conducting presence/absence surveys and compensating accordingly.

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Vernal pool tadpole shrimp
Lepidurus packardi
FE/-
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
129 acres of seasonal wetland
complexes2
104 acres of seasonal wetland
complexes2 restored

Initial UDA:
43 acres of seasonal wetland
complexes2 (includes all seasonal
wetlands + 25% undetermined
wetlands)

Maximum UDA:
168 acres of seasonal wetland
complexes2
163 acres of seasonal wetland
complexes2 restored

Maximum UDA:
56 acres of seasonal wetland
complexes2 (includes all seasonal
wetlands and 25% undetermined
wetlands)

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community
Species

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.1 (summarized below).
Suggested Tasks: Determine species
response to wetland and pond restoration.
Evaluate restored vernal pools to determine
if shrimp are present at frequencies similar
to those in natural complexes. If not, assess
feasibility of transplanting species.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 129-168 acres of seasonal wetland complexes outside of parks and open space will be conserved, and 104-163 acres of
seasonal wetland complexes will be created or restored (Table 5-5a and 5-5b, 5-16 and 5-17, and Conservation Measures 1.1 and 2.3), some of which is expected to be suitable for vernal pool
tadpole shrimp. Restored seasonal wetlands will be evaluated to determine if covered crustaceans are present at frequencies similar to those in natural seasonal wetland complexes. If not, the
Implementing Entity will assess the feasibility of transplanting species from occupied wetlands to restored wetlands to establish new populations.
Conditions on Covered Activities: Prior to submission of an application package, planning surveys will identify suitable habitat for covered shrimp species. Preconstruction surveys are required
in areas with suitable habitat. If occupied sites are identified, buffer zones or seasonal restrictions are required (Chapter 6, Section 6.3.3). If seasonal wetlands are occupied by covered shrimp,
applicants must compensate for impacts to these wetlands according to Conservation Measure 3.8 if sufficient preservation or restoration has not already occurred within the Preserve System.
Applicants have the option of assuming presence of covered shrimp in lieu of conducting presence/absence surveys and compensating accordingly.

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Mount Diablo manzanita
Arctostaphylos auriculata
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
56% (414 acres) of modeled
habitat outside parks and open
space
2 out of 2 known occurrences
outside public land will be
preserved

Initial UDA:
0% (0 acres) of modeled habitat
0 out of 2 known occurrences
outside public land may be
removed by covered activities

Maximum UDA:
61% (447 acres) of modeled
habitat outside parks and open
space
2 out of 2 known occurrences
outside public land will be
preserved

Maximum UDA:
<1% (2 acres) of modeled habitat
outside parks and open space
0 out of 2 known occurrences
outside public land may be
removed by covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused model(s).
Develop monitoring approach, and identify
critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7 Section
7.5.3 (summarized below).
Suggested Tasks: Map and monitor stands of
Mount Diablo manzanita. Determine age
structure of stands and assess ability to
reproduce with and without fire.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 56-61% of modeled habitat outside parks and open space and 2 out of 2 known occurrences outside public land will be
conserved. The Preserve System will protect 414-447 acres of modeled habitat (Table 5-12 and Conservation Measure 1.1). The Implementing Entity will initiate a program within the Preserve
System to experiment with different management techniques to benefit Mount Diablo manzanita (MDM). Vegetation management actions, including prescribed burning (Conservation Measures
1.2 and 2.8), will ensure that the condition of the chaparral vegetation community that supports MDM will be maintained or enhanced.
Conditions on Covered Activities: No impacts on known occurrences of MDM are expected to result from covered activities. However, if a new population is found that is expected to be
removed by covered activities, a comparable population must be protected within HCP/NCCP preserves. Exotic plants and recreational use (e.g., over-collecting) will be controlled within preserves
to benefit MDM (Conservation Measures 1.4 and 1.5).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Brittlescale
Atriplex depressa
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
49% (577 acres) of modeled
habitat outside parks and open
space
2 out of 5 known occurrences
outside public land will be
preserved

Initial UDA:
7% (81 acres) of modeled habitat
outside parks and open space
1 out of 5 known occurrences
outside public land may be
removed by covered activities

Maximum UDA:
60% (697 acres) of modeled
habitat outside parks and open
space
4 out of 5 known occurrences
outside public land will be
preserved

Maximum UDA:
7% (81 acres) of modeled habitat
outside parks and open space
1 out of 5 known occurrences
outside public land may be
removed by covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused model(s).
Develop monitoring approach, and identify
critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7 Section
7.5.2 (summarized below).
Suggested Tasks: Experiment with different
management techniques to benefit the
species. Conduct soil sampling to determine
precise soil associations. Identify, map, and
monitor any occurrences within preserves.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 49-60% of modeled habitat outside parks and open space and 2-4 out of 5 occurrences outside public land will be
conserved. The Preserve System will protect 577-697 acres of modeled habitat (Table 5-12 and Conservation Measure 1.1). The Implementing Entity will initiate a program within the Preserve
System to experiment with different management techniques to benefit brittlescale. Exotic plants will be controlled within preserves (Conservation Measure 1.4). Vegetation management and
enhancement within alkali grassland and alkali wetlands (Conservation Measures 2.1, 2.2, 2.4, and 2.12) will benefit brittlescale by maintaining or enhancing habitat for this species. Approximately
61 to 67 acres of alkali wetlands will be restored within preserves (Tables 5-16 and 17). One objective of alkali wetland restoration is to restore suitable habitat for brittlescale.
Conditions on Covered Activities: Development guidelines will ensure that impacts on this species from covered activities are avoided or minimized (see Conservation Measures 1.6, 1.9, and
1.10). One population of brittlescale will likely be removed by covered activities. If two populations as healthy or healthier (as defined in Conservation Measure 1.1) cannot be identified and
preserved, impacts to brittlescale are not allowed under the terms of the plan.

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
San Joaquin spearscale
Atriplex joaquiniana
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
60% (900 acres) of alkali grassland
outside parks and open space
44% (87 acres) of alkali wetland
outside parks and open space + 61
acres of alkali wetland restored
0 out of 1 known occurrences
outside public land will be
preserved

Initial UDA:
7% (115 acres) of alkali grassland
outside parks and open space
15% (29 acres) of alkali wetland
outside parks and open space
0 out of 1 known occurrences
outside public land may be
removed for covered activities

Maximum UDA:
83% (1,250 acres) of alkali
grassland outside parks and open
space
49% (96 acres) of alkali wetland
outside parks and open space + 67
acres of alkali wetland restored
0 out of 1 known occurrences
outside public land will be
preserved

Maximum UDA:
7% (115 acres) of alkali grassland
outside parks and open space
16% (31 acres) of alkali wetland
outside parks and open space
0 out of 1 known occurrences
outside public land may be
removed for covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused model(s).
Develop monitoring approach, and identify
critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7 Section
7.5.2 (summarized below).
Suggested Tasks: Experiment with different
management techniques to benefit the
species. Conduct soil sampling to determine
precise soil associations. Identify, map, and
monitor any occurrences within preserves.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 60-83% of alkali grassland and 44-49% of alkali wetland outside parks and open space will be conserved. Additionally,
approximately 61 to 67 acres of alkali wetlands will be restored within preserves (Tables 5-16 and 5-17), some of which may benefit San Joaquin spearscale. Of the 32 known occurrences in the
inventory area, 31 are already protected within the Los Vaqueros Watershed. It is expected that other populations will be found within the inventory area, particularly on alkali soils in Zone 5. The
Preserve System will protect 900-1,250 acres of alkali grassland (Tables 5-7 and 5-8) and 87-96 acres alkali wetland (Tables 5-5a and 5-5b, Conservation Measure 1.1), much of which is expected
to be suitable for San Joaquin spearscale. The Implementing Entity will initiate a program within the Preserve System to experiment with different management techniques to benefit San Joaquin
spearscale. Vegetation management and enhancement within alkali grassland and alkali wetlands (Conservation Measures 2.1, 2.2, 2.4, and 2.12) will benefit San Joaquin spearscale by maintaining
or enhancing suitable habitat for this species.
Conditions on Covered Activities: Exotic plants will be controlled within preserves (Conservation Measure 1.4).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Big tarplant
Blepharizonia plumosa
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
48% (9,300 acres) of modeled
habitat outside parks and open
space
3 out of 5 known occurrences
outside public land will be
preserved

Initial UDA:
8% (1,593 acres modeled habitat)
outside parks and open space
1 out of 5 known occurrences
outside public land may be
removed for covered activities

Maximum UDA:
59% (11,395 acres) of modeled
habitat outside parks and open
space
3 out of 5 known occurrences
outside public land will be
preserved

Max UDA:
12% (2,248 acres) of modeled
habitat outside parks and open
space
1 out of 5known occurrences
outside public land may be
removed for covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.2 (summarized below).
Suggested Tasks: Experiment with different
management techniques to benefit the
species. Conduct soil sampling to determine
precise soil associations. Identify, map, and
monitor any occurrences within preserves.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 48-59% of modeled habitat outside of parks and open space and 3 out of 5 known occurrences outside public land will be
conserved. The Preserve System will protect 9,300-11,395 acres of modeled habitat and 5,859-6,645 acres of suitable low-potential habitat (Table 5-12 and Conservation Measure 1.1). The
Implementing Entity will initiate a program within the Preserve System to experiment with different management techniques to benefit big tarplant.
Conditions on Covered Activities: Exotic plants will be controlled within preserves (Conservation Measure 1.4).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Mount Diablo fairy lantern
Calochortus pulchellus
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
43% (11,178 acres) of modeled
habitat outside parks and open
space
42 acres of oak savanna restored
1 out of 1 known occurrences
outside public land will be
preserved

Initial UDA:
2% (488 acres) of modeled habitat
outside parks and open space
0 out of 1 known occurrences
outside public land may be
removed for covered activities

Maximum UDA:
54% (13,360 acres) of modeled
habitat outside parks and open
space
165 acres of oak savanna restored
1 out of 1 known occurrences
outside public land will be
preserved

Maximum UDA:
3% (788 acres) of modeled habitat
outside parks and open space
0 out of 1 known occurrences
outside public land may be
removed for covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.3 (summarized below).
Suggested Tasks: Experiment with different
management techniques to benefit the
species. Develop pilot projects to determine
species response to management actions
such as burning. Identify, map, and monitor
any occurrences within preserves.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 43-54% of modeled habitat outside parks and open space and 1 out of 1 known occurrence outside public land will be
conserved. Additionally, approximately 42-165 acres of oak savanna will be restored within preserves (Tables 5-16 and 5-17 and Conservation Measure 2.7). One objective of oak savanna
restoration is to provide additional suitable habitat for Mount Diablo fairy lantern. The Preserve System will protect 11,178-13,360 acres of modeled habitat (Table 5-12 and Conservation Measure
1.1). The Implementing Entity will initiate a program within the Preserve System to experiment with different management techniques to benefit Mount Diablo fairy lantern. Exotic plants will be
controlled within preserves (Conservation Measure 1.4). Vegetation management and enhancement within native grassland (Conservation Measures 2.1 and 2.4), oak savanna/woodland
(Conservation Measures 2.1 and 2.6), and chaparral (Conservation Measures 2.1 and 2.8) will benefit Mount Diablo fairy lantern by maintaining or enhancing suitable habitat for this species.
Conditions on Covered Activities: The status of the one occurrence of Mount Diablo fairy lantern outside public lands, in Subzone 4b, is uncertain. If this population is still extant, it will be
protected under this HCP/NCCP. If not, no take of this species will be allowed under the HCP/NCCP until a new, high-quality population (as defined in Conservation Measure 1.1) is found within
HCP/NCCP preserves. Public access will be controlled and monitored so that the species is not over-collected by visitors (Conservation Measure 1.5).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Recurved larkspur
Delphinium recurvatum
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
23% (389 acres) of modeled
habitat outside parks and open
space
1 out of 3 known occurrences
outside public land will be
preserved

Initial UDA:
1% (25 acres) of modeled habitat
outside parks and open space
2 out of 3 known occurrences
outside public land may be
removed for covered activities

Maximum UDA:
62% (1,064 acres) of modeled
habitat outside parks and open
space
1 out of 3 known occurrences
outside public land will be
preserved

Maximum UDA:
1% (25 acres) of modeled habitat
outside parks and open space
2 out of 3 known occurrences
outside public land may be
removed for covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.2 (summarized below).
Suggested Tasks: Experiment with different
management techniques to benefit the
species. Conduct soil sampling to determine
soil associations. Identify, map, and monitor
any occurrences within preserves.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 23-62% of modeled habitat outside of parks and open space will be conserved. An estimated 389 or 1,064 acres of modeled
habitat for this species will be protected within the Preserve System under the initial urban development area or the maximum urban development area, respectively (Table 5-12). The
Implementing Entity will initiate a program within the Preserve System to experiment with different management techniques to benefit recurved larkspur. Approximately 61-67 acres of alkali
wetlands will be restored within preserves (Table 5-16 and 5-17 and Conservation Measure 2.7). One objective of alkali wetland restoration is to restore additional suitable habitat for recurved
larkspur (e.g., in alkali meadows).
Conditions on Covered Activities: Exotic plants will be controlled within preserves (Conservation Measure 1.4).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Round-leaved filaree
Erodium marophyllum
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
50% (2,877 acres) of primary
habitat outside parks and open
space
2 out of 7 known occurrences
outside public land will be
preserved

Initial UDA:
9% (536 acres) of primary habitat
outside parks and open space
2 out of 7 known occurrences
outside public land may be
removed for covered activities

Maximum UDA:
52% (2,997 acres) of primary
habitat outside parks and open
space
2 out of 7 known occurrences
outside public land will be
preserved

Maximum UDA:
15% (888 acres) of primary
habitat outside parks and open
space
2 out of 7 known occurrences
outside public land may be
removed for covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.2 (summarized below).
Suggested Tasks: Experiment with different
management techniques to benefit the
species. Conduct soil sampling to determine
soil associations. Identify, map, and monitor
any occurrences in preserves.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 50-52% of primary habitat and 2 out of 7 known occurrences outside public land will be conserved. The Preserve System
will protect 2,877-2,997 acres of primary habitat and 542-633 acres of secondary habitat (Table 5-12 and Conservation Measure 1.1). The Implementing Entity will initiate a program within the
Preserve System to experiment with different management techniques to benefit round-leaved filaree. Vegetation management and enhancement within grasslands (Conservation Measure 2.4) will
benefit round-leaved filaree by maintaining or enhancing suitable habitat for this species
Conditions on Covered Activities: Exotic plants will be controlled within preserves (Conservation Measure 1.4).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Diablo helianthella
Helianthella castanea
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
46% 6,168 acres) of modeled
habitat outside parks and open
space
42 acres of oak savanna restored
2 out of 2 known occurrences
outside public land will be
preserved

Initial UDA:
<1% (19 acres) of modeled habitat
outside parks and open space
0 out of 2 known occurrences
outside public land may be
removed for covered activities

Maximum UDA:
54% (7,250 acres) of modeled
habitat outside parks and open
space
165 acres of oak savanna restored
2 out of 2 known occurrences
outside public land will be
preserved

Maximum UDA:
1% (85 acres) of modeled habitat
outside parks and open space
0 out of 2 known occurrences
outside public land may be
removed for covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.3 (summarized below).
Suggested Tasks: Experiment with different
management techniques to benefit the
species. Map and monitor populations and
develop pilot projects to determine species
response to management actions such as
burning. Identify, map, and monitor any
occurrences within preserves.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 46-54% of modeled habitat outside parks and open space and 2 out of 2 known occurrences outside public land will be
conserved. In addition, approximately 42-165 acres of oak savanna will be created or restored in the preserve system (Tables 5-16 and 5-17 and Conservation Measure 2.7). One objective of oak
savanna restoration is to provide additional suitable habitat for Diablo helianthella. The Preserve System will protect 6,168-7,250 acres of modeled habitat (Table 5-12 and Conservation Measure
1.1). The Implementing Entity will initiate a program within the Preserve System to experiment with different management techniques to benefit Diablo helianthella. Vegetation management and
enhancement within oak savanna/woodland (Conservation Measures 2.1 and 2.6) and chaparral (Conservation Measures 2.1 and 2.8) will benefit Diablo helianthella by maintaining or enhancing
suitable habitat for this species.
Conditions on Covered Activities: Exotic plants will be controlled within preserves (Conservation Measure 1.4).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Brewer’s dwarf flax
Hesperolinon breweri
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
48% (9,337 acres) of modeled
habitat outside parks and open
space
42 acres of oak savanna restored
3 out of 3 known occurrences
outside public land will be
preserved

Initial UDA:
<1% (97 acres) of modeled habitat
outside parks and open space
0 out of 3 known occurrences
outside public land may be
removed for covered activities

Maximum UDA:
55% (10,704 acres) of modeled
habitat outside parks and open
space
165 acres of oak savanna restored
3 out of 3 known occurrences
outside public land will be
preserved

Maximum UDA:
1% (255 acres) of modeled habitat
outside parks and open space
0 out of 3 known occurrences
outside public land may be
removed for covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.3 (summarized below).
Suggested Tasks: Experiment with different
management techniques to benefit the
species. Map and monitor populations and
develop pilot projects to determine each
species’ response to management actions
such as burning. Identify, map, and monitor
any occurrences within preserves.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 48-55% of modeled habitat outside parks and opens space and 3 out of 3 known occurrences outside public land will be
conserved. Additionally, approximately 42-165 acres of oak savanna will be created or restored in the preserve system (Tables 5-16 and 5-17 and Conservation Measure 2.7). One objective of oak
savanna restoration is to provide additional suitable habitat for Brewer’s dwarf flax. The Preserve System will protect 9,337-10,704 acres of modeled habitat (Table 5-12 and Conservation Measure
1.1). The Implementing Entity will initiate a program within the Preserve System to experiment with different management techniques to benefit Brewer’s dwarf flax. Vegetation management and
enhancement within native grassland (Conservation Measures 2.1 and 2.4), oak savanna/woodland (Conservation Measures 2.1 and 2.6), and chaparral (Conservation Measures 2.1 and 2.8) will
benefit Brewer’s dwarf flax by maintaining or enhancing suitable habitat for this species.
Conditions on Covered Activities: Exotic plants will be controlled within preserves (Conservation Measure 1.4).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Showy madia
Madia radiata
-/CNPS-1B
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
40% (13,000 acres) of annual
grassland outside parks and open
space
16% (500 acres) of oak savanna
outside parks and open space + 42
acres of oak savanna restored
3% (400 acres) of oak woodland
outside parks and open space
0 out of 0 known occurrences
outside public land will be
preserved

Initial UDA:
7% (2,533 acres) of annual
grassland outside parks and open
space
1% (42 acres) of oak savanna
outside parks and open space
<1% (21 acres) of oak woodland
outside parks and open space
0 out of 0 known occurrences
outside public land may be
removed for covered activities

Maximum UDA:
54% (16,500 acres) of annual
grassland outside parks and open
space
16% (500 acres) of oak savanna
outside parks and open space +
165 acres of oak savanna restored
3% (400 acres) of oak woodland
outside parks and open space
0 out of 0 known occurrences
outside public land will be
preserved

Maximum UDA:
12% (4,152 acres) of annual
grassland outside parks and open
space
5% (165 acres) of oak savanna
outside parks and open space
1% (73 acres) of oak woodland
outside parks and open space
0 out of 0 known occurrences
outside public land may be
removed for covered activities

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)
Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.3 (summarized below).
Suggested Tasks: Identify populations
within the preserves. Experiment with
different management techniques to benefit
the species. Determine if populations are
being sustained or enhanced. Develop
species-habitat model, if feasible.

Meets State &
Federal Take
Authorization
Standards
YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because 40-54% of grassland, 16% of oak savanna and 3% of oak woodland outside parks and open space will be conserved. In
addition, approximately 42-165 acres of oak savanna will be created or restored in the preserve system (Tables 5-16 and 5-17 and Conservation Measure 2.7). Oak savanna restoration may provide
additional suitable habitat for showy madia. The Preserve System will protect 13,000-16,500 acres of grassland, 500 acres of oak savanna and 400 acres of oak woodland (Tables 5-7 and 5-8,
Conservation Measure 1.1). Actual preservation of oak savanna and oak woodland is expected exceed 5,000 acres due to the need to acquire extensive areas of grassland and the patchy distribution
of oak savanna/woodland. The Implementing Entity will initiate a program within the Preserve System to experiment with different management techniques to benefit showy madia. Vegetation
management and enhancement within native grassland (Conservation Measures 2.1 and 2.4) and oak savanna (Conservation Measures 2.1 and 2.6) may also benefit showy madia by maintaining or
enhancing suitable habitat for this species.
Conditions on Covered Activities: Showy madia is not currently known to occur in the inventory area (Table 5-20), but suitable habitat exists. Until more populations are found and protected in
HCP/NCCP preserves, no impacts on this species will be allowed. Exotic plants will be controlled within preserves (Conservation Measure 1.4).

Table ES-3. Continued

Common Name
Scientific Name
Status (Federal/State)1
Adobe navarretia
Navarettia nigelliformis
ssp. nigelliformis
-/-
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Habitat Conserved by HCP/NCCP

Maximum Estimated Impact to
Habitat from HCP/NCCP Covered
Activities

Initial UDA:
40% (13,000 acres) of annual
grassland outside parks and open
space
129 acres of seasonal wetland
complexes +104 acres seasonal
wetland complexes restored
1 of 3 known occurrences outside
public lands will be preserved.

Initial UDA:
7% (2,471 acres) of annual
grassland outside parks and open
space
43 acres of seasonal wetland
complexes (includes all seasonal
wetlands + 25% undetermined
wetlands)
1 of 3 known occurrences outside
public lands may be removed for
covered activities.

Maximum UDA:
54% (16,500 acres) of annual
grassland outside parks and open
space
168 acres of seasonal wetland
complexes + 163 acres of seasonal
wetland complexes restored
1 of 3 known occurrences outside
public lands will be preserved.

Maximum UDA:
12% (4,103 acres) of annual
grassland outside parks and open
space
56 acres of seasonal wetland
complexes (includes all seasonal
wetlands + 25% undetermined
wetlands)
1 of 3 known occurrences outside
public lands may be removed for
covered activities.

General Bases for
Analysis of Coverage
(Conservation Measure
Level)
Landscape
Natural Community

Monitoring Methods (Monitoring Plan
and/or Management Plans/Directives)

Meets State &
Federal Take
Authorization
Standards

Develop and refine species-focused
model(s). Develop monitoring approach,
and identify critical uncertainties.
Develop pilot projects as necessary. For
suggested monitoring tasks, see Ch.7
Section 7.5.2 (summarized below).
Suggested Tasks: Survey for and identify
additional populations. Experiment with
different management techniques to benefit
the species. Survey populations to refine
understanding of suitable microhabitats;
determine attributes of habitat. Determine
responses to management. Develop specieshabitat models, if feasible.

YES

Rationale for Identifying Species as Covered
Conservation: This species will be covered by the HCP/NCCP because129-168 acres of seasonal wetland and 13,000-16,500 acres of grassland outside parks and open space will be conserved. An
additional 104-163 acres of seasonal wetland will be created or restored (Tables 5-5a and 5-5b, Conservation Measure 1.1 and 2.3). The Implementing Entity will initiate a program within the
Preserve System to experiment with different management techniques to benefit adobe navarretia. Vegetation management and enhancement within native grassland (Conservation Measures 2.1
and 2.4) may benefit the species.
Conditions on Covered Activities: Exotic plants will be controlled within preserves (Conservation Measure 1.4).
1

Status:
Federal
FE Federally Endangered
FT Federally Threatened
BGPA Bald and Golden Eagle Protection Act
MBTA Migratory Bird Treaty Act
2

Amount of seasonal wetland complex suitable for fairy shrimp species is unknown.

State
ST State Listed as Threatened
CSC California Special Concern Species
CSC-1 Bird Species of Special Concern; First Priority
FP Fully Protected
CNPS-1B California Native Plant Society as Rare or Endangered in California and Elsewhere
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Chapter 1

Introduction

1.1 Overview
The East Contra Costa County Habitat Conservation Plan/Natural Community
Conservation Plan (HCP/NCCP or Plan) is intended to provide an effective
framework to protect natural resources in eastern Contra Costa County, while
improving and streamlining the environmental permitting process for impacts on
endangered species. The Plan will allow Contra Costa County (County), the
Contra Costa County Flood Control and Water Conservation District (County
Flood Control District), the East Bay Regional Park District (EBRPD), the Cities
of Brentwood, Clayton, Oakley, and Pittsburg, and the Implementing Entity that
will be established to implement the Plan (collectively, the Permittees) to control
endangered species permitting for activities and projects in the region that they
perform or approve while providing comprehensive species, wetlands, and
ecosystem conservation and contributing to the recovery of endangered species in
northern California. This Plan will help to avoid project-by-project permitting
that is generally costly and time consuming for applicants and often results in
uncoordinated and biologically ineffective mitigation.

1.1.1

Background
Discussion of the need for regional conservation planning in eastern Contra
Costa County began in earnest in 1995 with the work of the Alameda-Contra
Costa Biodiversity Working Group, which studied biological resource
conservation opportunities and constraints in the eastern portions of the two
counties. The study was originally focused on mapping biological resources and
land use plans and describing conservation priorities that could accomplish
conservation and development objectives. However, the effort engendered
significant controversy. Property owners were concerned that maps of biological
resources and conservation priorities would affect property rights and values
without a program to buy land. In response, the effort was transformed from a
mapping study to a broad consensus-based public involvement process to explore
and evaluate regional conservation planning concepts. Participants in the
process, including conservation organizations, developers, agriculturalists, and
agency staff, released the East County Pilot Study Task Force Report: Consensus
Recommendations for Improving Biological Resource Conservation and a
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companion Technical Report in 1999. Among its recommendations, the group
agreed that a regional conservation planning program be initiated to provide a
better means for conserving biological resources, expediting development
permits, and compensating willing property owners for biological resources on
their land.
Preliminary conversations on the need for this HCP/NCCP began in 1997 when
representatives of the U.S. Fish and Wildlife Service (USFWS) and the
California Department of Fish and Game (CDFG) began meeting with
representatives from the County, the Cities of Antioch, Brentwood, Clayton, and
Pittsburg and the Contra Costa Water District (CCWD) to discuss the possibility
of a regional HCP/NCCP in response to growing concern over the rapid pace of
urban development, recent species listings including the California red-legged
frog and Alameda whipsnake, and the cumulative loss of habitat for a variety of
native species. USFWS and CDFG encouraged the local jurisdictions to pursue a
regional plan to protect the County’s biological resources and provide a
coordinated and streamlined permitting process for the rapidly expanding cities
within eastern Contra Costa County. By 1999, the four cities, the County,
CCWD, and the East Bay Regional Park District (EBRPD) began working
together towards forming the HCPA.
On January 25, 2000, the County Board of Supervisors declared its intent to work
with other agencies to prepare an HCP for Eastern Contra Costa County. The
Board also directed County staff to work with the cities and other local agencies,
as well as various stakeholder groups, to determine their willingness to
participate. An estimate of future growth in the area was commissioned to
determine the need for permits under the HCP. Stakeholder groups drafted a
series of principles that they recommended public agencies adopt before
initiating the conservation planning effort (The land use planning agencies
adopted these principles as the Principles of Participation in their decision to
form the HCPA).
A March 28, 2000, interagency staff report cited many benefits of pursuing an
HCP, including
fostering regional cooperation and consistency among local jurisdictions;
purchasing and permanently protecting biologically-rich habitat;
accelerating the permitting process, improving regulatory certainty, and
reducing applicants’ permitting costs; and
redirecting money away from the process of permitting and towards the
protection of resources.
In April 2000, CCWD committed to work with land use agencies in eastern
Contra Costa County to develop and agreed to provide some funding for a
regional HCP as a condition of future water deliveries to the agency. This
commitment stemmed from a U.S. Bureau of Reclamation consultation with
USFWS regarding CCWD’s construction of a multipurpose pipeline and future
water supply implementation program. USFWS issued a biological opinion (BO)
East Contra Costa County HCP/NCCP
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that addressed the construction, maintenance, and operation of the pipeline as
well as the secondary effects of urban growth and development resulting from
increased water availability. USFWS, Reclamation, and CCWD agreed that a
regional HCP would offset the adverse growth-inducing effects of future water
deliveries within CCWD’s service area. According to the terms of the BO,
CCWD cannot deliver more than 148,000 acre-feet of water per year until an
HCP is completed and an ESA Section 10 permit is issued.
Later that year, six entities formed the East Contra Costa County Habitat
Conservation Plan Association (HCPA), a Joint Powers Authority consisting of
the Cities of Brentwood, Clayton, and Pittsburg, CCWD, EBRPD, and the newly
incorporated City of Oakley. The County initially declined to participate, but in
2001 the County joined the HCPA. The City of Antioch also declined to
participate at the time the HCPA was formed. The HCPA subsequently
encouraged the city of Antioch to join the HCPA but the City did not change its
position and did not to participate in developing this Plan. The Contra Costa
County Flood Control and Water Conservation District (County Flood Control
District) joined the planning effort in early 2004.
The role of the HCPA is to manage and fund development of the Plan for
submission to USFWS and CDFG. Pursuant to Section 10(a)(1)(B) of the ESA,
the approved Plan and associated permit will authorize incidental take of
federally listed species within the permit area. The approved Plan will also serve
as an NCCP and allow CDFG to authorize take of covered species under Section
2835 of the NCCPA. The local agencies applying for ESA and NCCPA permits
(the Permittees) are:
Contra Costa County
Contra Costa County Flood Control and Water Conservation District
City of Brentwood
City of Clayton
City of Oakley
City of Pittsburg
East Bay Regional Park District
The Implementing Entity for the HCP/NCCP (see Chapter 8)

1.1.2

Mission Statement
The ECCC Habitat Conservation Plan Association (HCPA), which has led the
development of this Plan, developed the following Mission Statement to define
the Plan’s guiding principles:
The East Contra Costa County Habitat Conservation Plan/Natural Community
Conservation Plan will provide comprehensive species, wetlands, and ecosystem
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conservation and contribute to recovery of endangered species within East
Contra Costa County while:
Balancing open space, habitat, agriculture, and urban development;
Reducing the cost and increasing the clarity and consistency of federal and
state permitting;
Consolidating and streamlining these processes into one, locally controlled
plan;
Encouraging, where appropriate, the multiple use of protected areas,
including recreation and agriculture;
Sharing the costs and benefits of the habitat conservation plan as widely and
equitably as possible; and
Protecting the rights of private-property owners.

1.1.3

Purpose
The purpose of this Plan is to protect and enhance ecological diversity and
function within the rapidly urbanizing region of eastern Contra Costa County.
To that end, the Plan describes how to avoid, minimize, and mitigate, to the
maximum extent practicable, impacts on covered species and their habitats and
wetlands while allowing for the growth of selected regions of the County and the
cities of Pittsburg, Clayton, Oakley, and Brentwood. The Plan also addresses the
need for expansion of urban infrastructure in the eastern portion of the county.
The Plan therefore encompasses many of the on-going operations and
maintenance activities of the County Flood Control District, as well as a variety
of road construction and maintenance activities. The Plan also describes the
responsibilities associated with operating and maintaining the new preserves that
will be created to mitigate for the anticipated impacts. As an NCCP, this Plan
will contribute to the recovery of listed species and help preclude the need to list
additional covered species in the future.
The Permittees are asking USFWS to issue permits that authorize incidental take
on listed species. The Permittees are also asking CDFG to issue permits that
authorize take of all covered species. The Plan includes a conservation strategy
to compensate for impacts to covered species. The conservation strategy
provides for the conservation and management of covered species and their
habitats. It is anticipated that USFWS and CDFG will issue take permits to the
local jurisdictions under the federal Endangered Species Act (ESA) and the
Natural Community Conservation Planning Act (NCCPA). The local
jurisdictions will then be able to use those permits to authorize development and
other activities within areas designated in the Plan. USFWS and CDFG will also
provide assurances to local jurisdictions and Plan participants that no further
commitments of funds, land, or water will be required to address impacts on
covered species beyond that described in the Plan (see Chapter 9, Funding).
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The Plan is also intended to serve as the basis for subsequent applications for
regional wetlands permits. The Permittees intend to cooperate with the U.S.
Army Corps of Engineers (USACE), the San Francisco Bay Regional Water
Quality Control Board and Central Valley Regional Water Quality Control Board
(RWQCBs), the State Water Resources Control Board (SWRCB), and CDFG to
develop and operate simplified regional permit programs for aquatic resources
under Sections 404 and 401 of the Clean Water Act (CWA), the Porter-Cologne
Water Quality Control Act, and Section 1602 of the California Fish and Game
Code relating to Streambed Alteration Agreements.

1.2 Scope of the HCP/NCCP
1.2.1

Permit Duration
The Permittees are seeking permits from USFWS and CDFG with terms of 30
years. Accordingly, all assessments in the Plan are based on a 30-year time
period. Prior to permit expiration, the Permittees may apply to renew or amend
the Plan and its associated permits and authorizations to extend their terms.
Thirty years was chosen as the permit duration because it is a reasonable
timeframe in which to forecast local growth (Association of Bay Area
Governments 2002). Even though the current General Plans of all local
jurisdictions have a lifetime of 15 years or less, it may take considerably longer
to realize the growth within these plans. For example, the Cities of Pittsburg and
Brentwood have planned growth beyond their current jurisdiction (City of
Brentwood 1993; City of Pittsburg 2001), which may not be realized during their
current General Plans. This 30-year timeframe is also expected to be necessary
to assemble the Preserve System called for in this Plan.

1.2.2

Geographic Scope
The ECCC HCPA began the planning process by defining a broad area, called
the inventory area, in which all planning would occur for the HCP/NCCP.

Inventory Area
The HCP/NCCP inventory area is located in the eastern portion of Contra Costa
County, California. Contra Costa County has a land area of more than 435,000
acres; the inventory area covers approximately one-third of the County, or
174,018 acres, the entirety of which is in East Contra Costa County (Figure 1-1).
The inventory area was defined as the area in which impacts would be evaluated
and conservation would occur. Inventory-area boundaries were based on a
combination of political, ecological, and hydrologic factors. Watershed
boundaries were used to define the inventory area wherever possible.
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The southern boundary of the inventory area is generally defined by the
Alameda–Contra Costa County line. The southwestern portion of the boundary
follows the western edges of the watersheds of Kellogg and Marsh creeks. From
the peak of Mount Diablo to the north, the western boundary follows the Mount
Diablo Meridian and the Clayton sphere of influence. The northwestern
boundary generally follows the watershed line in the hills between Pittsburg and
Concord but excludes the city of Concord and the Concord Naval Weapons
Station.
The northern boundary of the inventory area is defined by the San Joaquin River
shoreline. Current and historic tidal areas (as determined by Soil Conservation
Service soil surveys [1977]) are excluded to avoid duplicating other conservation
efforts focused on species and natural communities restricted to the Sacramento–
San Joaquin Delta. This excludes the northern edges of Bay Point, Pittsburg, and
Oakley. The eastern boundary of the inventory area was defined by the course of
the westernmost Delta sloughs between Oakley and the Alameda–Contra Costa
County line near Clifton Court Forebay. Former tidal areas were excluded from
the eastern boundary of the inventory area. The community of Discovery Bay
was also excluded because it is already developed and will not require additional
coverage under ESA or the California Endangered Species Act (CESA).

Permit Area
The permit area is the area in which the HCPA is requesting authorization from
USFWS and CDFG for activities and projects that may result in take of species
covered by this Plan (i.e., covered activities). The permit area includes those
lands within the inventory area that are defined by the following parameters:
The lands within the Urban Limit Line (ULL) of Contra Costa County or the
city limits of the participating cities of Pittsburg, Clayton, Oakley, and
Brentwood, whichever is largest; or
The footprint of specific rural infrastructure projects or activities outside the
ULL described in this Plan (see Chapter 2); or
The boundary of any land acquired in fee title or conservation easement and
managed under this Plan (i.e., the HCP/NCCP Preserve System [Preserve
System]).
The city of Antioch is not participating in the HCP/NCCP and urban
development there is excluded from the permit area. A limited number of rural
infrastructure projects outside the ULL will be included in the permit area, as will
management and restoration activities in the Preserve System.
The HCP/NCCP has been designed to accommodate reasonable and expected
growth of the participating jurisdictions based on current General Plans (City of
Clayton 2000; City of Brentwood 1993; Contra Costa County 2005; City of
Pittsburg 2001; City of Oakley 2002). However, participating jurisdictions have
differing positions on where and how much future growth will occur. These
East Contra Costa County HCP/NCCP
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differences may lead to changes in land use policies as the location of growth
boundaries are discussed, as annexations transfer land use authority from one
jurisdiction to another, and as General Plans are updated or amended. To
respond to potential changes in land use policy among the participating
jurisdictions, the HCP/NCCP permit area could expand or contract as a result of
local land use decisions made independently of the HCP/NCCP (e.g., change in
the ULL, annexation), provided that the revised permit area boundary is
consistent with successful implementation of the HCP/NCCP conservation
strategy. For more discussion of how the permit area could change in response to
local land use decisions, see Chapter 2.

1.2.3

Covered Species
Species proposed for coverage are those for which the plan provides for their
conservation and management, and for which take authorization may be required
during the term of the HCP/NCCP. These covered species are fully addressed in
this Plan and are expected to be included in the ESA and NCCPA take permits.
This Plan addresses 28 listed and non-listed species (see Table 3-9 and Chapter 3,
Physical and Biological Resources). These species were identified on the basis
of an initial assessment of the effect of proposed activities and conservation
measures on listed species or species that could become listed during the term of
the HCP/NCCP. One hundred fifty-four special-status species with the potential
to occur in the inventory area were evaluated for coverage in this Plan and
screened according to specific criteria. From this list, 28 species were selected
for coverage. For a detailed description of the species, selection criteria, and
evaluation results, see Chapter 3.
The Plan includes conservation measures to protect all 28 covered species,
whether or not they are currently listed. Accordingly, any non-listed species
addressed by the Plan’s conservation strategy will not require additional
conservation measures within the inventory area should that species be listed in
the future (Chapter 9).

1.2.4

Covered Activities
The primary goal of this Plan is to obtain authorization for take of covered
species under ESA and NCCPA for the reasonable expansion of urban
development in the cities of Clayton, Pittsburg, Brentwood, and Oakley and
specific areas of Contra Costa County in accordance with approved land use
plans. Covered activities within these approved urban boundaries are broadly
defined to include all ground-disturbing activities controlled by permit holders
via their land use planning process. Covered activities will also include specific
rural infrastructure projects outside these urban boundaries that will support
urban growth (e.g., road and flood control projects and maintenance). A small
amount of take of covered species is expected to occur within the preserves as a
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result of ongoing management, restoration, and monitoring activities by preserve
managers and from limited public access. These routine activities will also be
covered by the Plan. For details on the covered activities, see Chapter 2.

1.3 Regulatory Setting
The Plan is designed primarily to comply with the ESA and NCCPA. The Plan is
also consistent with other federal and state wildlife and related laws and
regulations, each of which is described in greater detail below:
Migratory Bird Treaty Act (MBTA);
Bald Eagle and Golden Eagle Protection Act;
California Fish and Game Code Sections 3511, 4700, 5050, 5515 (Fully
Protected Species);
California Fish and Game Code Section 3503 (Bird Nests);
California Fish and Game Code Section 3503.5 (Birds of Prey);
National Environmental Policy Act of 1969 (NEPA);
California Environmental Quality Act of 1970 (CEQA);
Clean Water Act of 1972 (CWA) Sections 401 and 404;
Porter-Cologne Water Quality Control Act
Fish and Game Code Sections 1601–1607 (Lake or Streambed Alteration
Agreement); and
California’s Delta Protection Act.

1.3.1

Federal and State Endangered Species
Laws
Federal Endangered Species Act
USFWS and the National Oceanic and Atmospheric Administration’s National
Marine Fisheries Service (NOAA Fisheries) administer the ESA. The ESA
requires USFWS and NOAA Fisheries to maintain lists of threatened and
endangered species and affords substantial protection to listed species. NOAA
Fisheries’ jurisdiction under the ESA is limited to the protection of marine
mammals, marine fishes, and anadromous fishes; all other species are subject to
USFWS jurisdiction.
USFWS and NOAA Fisheries can list species as either endangered or threatened.
An endangered species is at risk of extinction throughout all or a significant
portion of its range (ESA Section 3[6]). A threatened species is likely to become
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endangered within the foreseeable future (ESA Section 3[19]). Section 9 of the
ESA prohibits the take of any fish or wildlife species listed under the ESA as
endangered and most species listed as threatened. Take, as defined by the ESA,
means “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect,
or to attempt to engage in any such conduct.” Harm is defined as “any act that
kills or injures the species, including significant habitat modification.” Section 9
prohibits the “removal or reduction to possession” of any listed plant species
“under federal jurisdiction” (i.e., on federal land, where federal funding is
provided, or where federal authorization is required).
The ESA includes mechanisms that provide exceptions to the Section 9 take
prohibitions. These are addressed in Section 7 for federal actions and Section 10
for nonfederal actions.

Section 7
Section 7 of the ESA requires all federal agencies to ensure that any action they
authorize, fund, or carry out is not likely to jeopardize the continued existence of
any listed species or result in the destruction or adverse modification of habitat
critical to such species’ survival. To ensure that its actions do not result in
jeopardy to listed species or in the adverse modification of critical habitat1, each
federal agency must consult with USFWS or NOAA Fisheries⎯or
both⎯regarding federal agency actions that have the potential to harm listed
species. Consultation begins when the federal agency submits a written request
for initiation to USFWS or NOAA Fisheries, along with the agency’s biological
assessment (BA) of its proposed action, and USFWS or NOAA Fisheries accepts
that BA as complete. If USFWS or NOAA Fisheries concludes that the action is
not likely to adversely affect a listed species, the action may be conducted
without further review under ESA. Otherwise, USFWS or NOAA Fisheries must
prepare a written BO describing how the agency’s action will affect the listed
species and its critical habitat. The issuance of a permit for this Plan is a federal
action that triggers a Section 7 consultation. The USFWS will consult internally
(with themselves) to address this requirement.
If the BO concludes that the proposed action would jeopardize the continued
existence of a listed species or adversely modify its critical habitat, the opinion
must suggest “reasonable and prudent alternatives” that would avoid that result.
If the BO concludes that the project as proposed would involve the take of a
listed species, but not to an extent that would jeopardize the species’ continued
existence, the BO must include an incidental take statement. The incidental take
statement specifies an amount of take that may occur as a result of the action and
may suggest reasonable and prudent measures to minimize the impact of the take.
If the action complies with the BO and incidental take statement, it may be
implemented without violation of the ESA, even if incidental take occurs.
1

Critical Habitat is defined as specific geographic areas, whether occupied by listed species or not, that are
determined to be essential for the conservation and management of listed species, and that have been formally
described in the Federal Register.
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It is expected that covered activities with a federal nexus will use the
conservation measures described in this Plan as their mitigation under the Section
7 consultation process. Unless otherwise required by law or regulation, USFWS
will ensure that the biological opinion for the proposed project covered by the
Plan is consistent with the biological opinion issued for the HCP/NCCP and the
federal permit. See Chapter 10, Section 10.2.4, for federal assurances related to
Section 7 consultations associated with this Plan.
Most projects in the inventory area with a federal nexus will require a permit
under Section 404 of the CWA. Many of these projects may be eligible to use
the regional general permit program that is being developed in parallel with this
HCP/NCCP, if it is approved. USACE, as the permitting agency under CWA,
must consult with USFWS or NOAA Fisheries on the effects of their action on
federally-listed species.

Section 10
Until 1982, state, local, and private entities had no means to acquire incidental
take authorization as could federal agencies under Section 7. Private landowners
and local and state agencies risked being in direct violation of the ESA no matter
how carefully their projects were implemented. This statutory dilemma led
Congress to amend Section 10 of the ESA in 1982 to authorize the issuance of an
incidental take permit to nonfederal project proponents upon completion of an
approved conservation plan. The term conservation plan has evolved into
habitat conservation plan (HCP).
In cases where federal land, funding, or authorization is not required for an action
by a nonfederal entity, the take of listed species must be permitted by USFWS
and/or NOAA Fisheries through the Section 10 process. Private landowners,
corporations, state agencies, local agencies, and other nonfederal entities must
obtain a Section 10(a)(1)(B) incidental take permit for take of federally listed fish
and wildlife species “that is incidental to, but not the purpose of, otherwise
lawful activities.”
The take prohibition for listed plants is more limited than for listed fish and
wildlife. Under section 9(a)(2)(B) of the ESA, endangered plants are protected
from removal, reduction to possession, and malicious damage or destruction in
areas that are under Federal jurisdiction. Section 9(a)(2)(B) of the ESA also
provides protection to plants from removal, cutting, digging up, damage, or
destruction where the action takes place in violation of any state law or
regulation or in violation of a state criminal trespass law. Thus, the ESA does
not prohibit the incidental take of Federally-listed plants on private or other nonFederal lands unless the take or action resulting in take requires Federal
authorization or is in violation of state law. Thus, Section 10 incidental take
permits are only necessary for take of wildlife and fish species. The Section
7(a)(2) prohibition against jeopardy, however, applies to plants, and the USFWS
may not issue a Section 10(a)(1)(B) incidental take permit if the issuance of that
permit would result in jeopardy to a listed plant species.
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To receive an incidental take permit, the permit applicant is required to provide:
a complete description of the activity sought to be authorized;
the common and scientific names of the species sought to be covered by the
permit, as well as the number, age, and sex of such species, if known; and
an HCP.
The HCP must specify:
the impact that will likely result from such taking;
what steps the applicant will take to monitor, minimize, and mitigate such
impacts; the funding that will be available to implement such steps; and the
procedures to be used to deal with unforeseen circumstances;
what alternative actions to such taking the applicant considered and the
reasons why such alternatives are not proposed to be utilized; and
such other measures that the Director [of the Department of Interior or
Commerce] may require as being necessary or appropriate for purposes of
the plan (50 Code of Federal Regulations [CFR] 17.22(b)).
The ECCC HCP/NCCP is intended to satisfy these requirements.
Prior to the approval of an HCP, USFWS and/or NOAA Fisheries are required to
undertake an internal Section 7 consultation because issuance of an incidental
take permit is a federal action. (See the discussion of ESA Section 7, above.)
Elements specific to the Section 7 process that are not required under the Section
10 process (e.g., analysis of impacts on designated critical habitat, analysis of
impacts on listed plant species, and analysis of indirect and cumulative impacts
on listed species) are included in this Plan to meet the requirements of Section 7.

California Endangered Species Act
CESA prohibits take of wildlife and plants listed as threatened or endangered by
the California Fish and Game Commission. Take is defined under the California
Fish and Game Code as any action or attempt to “hunt, pursue, catch, capture, or
kill.” Like the ESA, CESA allows exceptions to the take prohibition for take that
occurs during otherwise lawful activities. The requirements of an application for
incidental take under CESA are described in Section 2081 of the California Fish
and Game Code. Incidental take of state-listed species may be authorized if an
applicant submits an approved plan that minimizes and “fully mitigates” the
impacts of this take.
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Natural Community Conservation Planning Act
In 1991, California’s NCCPA (California Fish and Game Code, Section 2800 et
seq.) was enacted to implement broad-based planning that balances appropriate
development and growth with conservation of wildlife and habitat. Pursuant to
the NCCPA, local, state, and federal agencies are encouraged to prepare NCCPs
to provide comprehensive management and conservation of multiple species and
their habitats under a single plan, rather than through preparation of numerous
individual plans on a project-by-project basis. The NCCPA is broader in its
orientation and objectives than are ESA and CESA. The primary objective of the
NCCP program is to conserve natural communities at the ecosystem scale while
accommodating compatible land use. To be approved by CDFG, an NCCP must
provide for the conservation of species and protect natural communities within
the inventory area in perpetuity.
An approved NCCP provides for take of species whose conservation and
management are provided for in the Plan (California Fish and Game Code
Section 2835). The 1991 NCCPA was repealed and replaced with a substantially
revised and expanded NCCPA in 2002. The revised NCCPA established new
standards and guidance on many facets of the program, including scientific
information, public participation, biological goals, interim project review, and
approval criteria. The new NCCPA took effect on January 1, 2003.
This Plan complies with the NCCPA to conserve the ecosystems of eastern
Contra Costa County and to provide authorization to take covered species in
accordance with Section 2835 of the California Fish and Game Code.

1.3.2

Other Federal and State Wildlife Laws and
Regulations
Migratory Bird Treaty Act
The MBTA implements various treaties and conventions between the U.S. and
Canada, Japan, Mexico, and the former Soviet Union for the protection of
migratory birds. Under the MBTA, taking, killing, or possessing migratory birds
is unlawful as is taking of any parts, nests, or eggs of such birds (16 USC 703).
Taking is defined more narrowly under MBTA than under the ESA and includes
only the death or injury of individuals of a migratory bird species or their eggs.
Take under the MBTA does not include the concepts of harm and harassment as
defined by the ESA. The MBTA defines migratory birds broadly; all covered
birds in this HCP/NCCP are considered migratory birds under the MBTA.
The USFWS provides guidance regarding the incidental take of ESA-listed
migratory birds (Appendix 5 in the HCP Handbook). According to these
guidelines, the an incidental-take permit can function as a Special Purpose Permit
under the Migratory Bird Treaty Act (50 C.F.R. 21.27) for the take of all ESA-
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listed covered species in the amount and/or number and subject to the terms and
conditions specified in an HCP. Any such take will not be in violation of the
Migratory Bird Treaty Act of 1918, as amended (16 USC 703-12). None of the
covered birds are currently listed under ESA, so no MBTA coverage can be
provided at this time through the HCP. Should any of the covered birds become
listed under the ESA during the permit term, the ESA permit would also
constitute an MBTA Special Purpose Permit for that species for a 3-year term as
specified under 50 CFR Sec. 21.27 subject to renewal by the Permittees.
Non-listed covered species as well as other migratory birds not covered by the
permit will benefit from seasonal restrictions on construction and other
conservation measures described in this Plan. The acquisition of the Preserve
System and subsequent restoration and management will also be a significant
“benefit to the migratory bird resource” as required by the Special Purpose
Permit. However, until a covered bird is listed under ESA, it will be the
responsibility of individual project applicants to fully comply with the MBTA.

Bald Eagle and Golden Eagle Protection Act
The Bald Eagle and Golden Eagle Protection Act prohibits the taking or
possession of and commerce in bald and golden eagles, with limited exceptions.
Under the Act, it is a violation to “…take, possess, sell, purchase, barter, offer to
sell, transport, export or import, at any time or in any manner, any bald eagle
commonly known as the American eagle, or golden eagle, alive or dead, or any
part, nest, or egg, thereof…” Take is defined to include pursue, shoot, shoot at,
poison, wound, kill, capture, trap, collect, molest, and disturb. Bald Eagle is not
a covered species in this HCP/NCCP, but Golden Eagle is. The Plan complies
with provisions of the Bald Eagle and Golden Eagle Protection Act for golden
eagles.

California Fully Protected Species
In the 1960s, before CESA was enacted, the California Legislature identified
species for specific protection under the California Fish and Game Code. These
fully protected species may not be taken or possessed at any time, and no licenses
or permits may be issued for their take except for collecting these species for
necessary scientific research and relocation of the bird species for the protection
of livestock. Fully protected species are described in Sections 3511 (birds), 4700
(mammals), 5050 (reptiles and amphibians), and 5515 (fish) of the California
Fish and Game Code. These protections state that “…no provision of this code
or any other law shall be construed to authorize the issuance of permits or
licenses to take any fully protected [bird], [mammal], [reptile or amphibian],
[fish].” This Plan includes conservation measures to avoid taking Fully Protected
species.
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California Fish and Game Code 3503 (Bird Nests)
Section 3503 of the Fish and Game Code makes it unlawful to take, possess or
needlessly destroy the nests or eggs of any bird. CDFG may issue permits
authorizing take. The Plan contains conservation measures to avoid such take in
order to comply with Section 3503.

California Fish and Game Code 3503.5 (Birds of
Prey)
Section 3503.5 of the Fish and Game Code prohibits the take, possession or
destruction of any birds of prey or their nests or eggs. CDFG may issue permits
authorizing take pursuant to CESA or NCCPA. The Plan contains conservation
measures to avoid such take in order to comply with Section 3503.5.

1.3.3

National Environmental Policy Act
NEPA requires federal agencies to include in their decision-making process
appropriate and careful consideration of all environmental effects of a proposed
action and of possible alternatives. Documentation of the environmental impact
analysis and efforts to avoid or minimize the adverse effects of proposed actions
must be made available for public notice and review. This analysis is
documented in either an environmental assessment (EA) or an environmental
impact statement (EIS). Project proponents must disclose in these documents
whether their proposed action will adversely affect the human or natural
environment. NEPA’s requirements are more procedural than substantive in that
NEPA requires disclosure of environmental effects and mitigation possibilities
but includes no mandate to actually require the imposition of mitigation.
Because the issuance by USFWS of an incidental take permit under Section 10 of
the ESA constitutes a federal action, USFWS must comply with NEPA. To
satisfy NEPA requirements, USFWS released a draft EIS on September 2, 2005
for a 90-day comment period that closed on December 1, 2005. The final EIS
accompanies this final HCP/NCCP.

1.3.4

California Environmental Quality Act
CEQA is similar to but more extensive than NEPA in that it requires that
significant environmental impacts of proposed projects be reduced to a less-thansignificant level through adoption of feasible avoidance, minimization, or
mitigation measures unless overriding considerations are identified and
documented. CEQA applies to all California projects, and NCCPs are required to
comply with CEQA. The HCPA is serving as the lead agency under CEQA. To
comply with CEQA, the HCPA released a draft joint environmental impact
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report/environmental impact statement (EIR/EIS) on June 30, 2005. The public
comment period on the EIR/EIS closed on December 1, 2005. The final EIR/EIS
accompanies this final HCP/NCCP
The final EIR/EIS prepared for this HCP/NCCP is intended to provide
programmatic compliance for CEQA for all activities covered by this Plan
regarding impacts to covered species and jurisdictional wetlands and waters (see
Section 1.3.5 below for a definition of this term for the Plan). Future projects
that receive take coverage under the HCP/NCCP must also comply with CEQA
through their local jurisdiction. It is expected that the conservation provided in
this Plan will be sufficient to meet all CEQA mitigation standards for impacts to
the special-status species and natural communities that are covered in this Plan.
Although CEQA does not have a provision like No Surprises in ESA (so future
CEQA compliance cannot be guaranteed), it is expected that future CEQA
documents for applicants that receive take coverage under this Plan will
incorporate the conservation measures in this Plan by reference to comply with
CEQA for the covered species and natural communities addressed in this Plan.
The Plan implements a conservation strategy designed to achieve a
comprehensive set of biological goals and objectives. Furthermore, as a Natural
Community Conservation Plan, the Plan provides for broad-based planning to
preserve natural communities at the ecosystem scale.
Many of the conservation measures in the Plan will also benefit other specialstatus species (i.e., species not covered by the Plan) and these measures may be
sufficient to meet CEQA standards for these other species as well. During the
first six months of implementation, the Implementing Entity will conduct an
analysis of the benefits of the HCP/NCCP for non-covered special-status species
so that future CEQA documents can reference this analysis to address all specialstatus species.

1.3.5

Federal and State Wetland Laws and
Regulations
Clean Water Act Section 404
The CWA is the primary federal law that protects the physical, chemical, and
biological integrity of the nation’s waters, including lakes, rivers, wetlands, and
coastal waters. Programs conducted under the CWA are directed at both pointsource pollution (waste discharged from outfalls and filling of waters) and
nonpoint source pollution (runoff from agricultural fields). Under the CWA, the
U.S. Environmental Protection Agency (EPA) and states set effluent limitations
and issue permits under Section 402 of the CWA governing point source
discharges of wastes to waters. The USACE, applying its regulations and
guidelines issued by EPA, issues permits under Section 404 of the CWA
governing under what circumstances dredged or fill material may be discharged
to waters. These 402 and 404 permits are the primary regulatory tools of the
CWA. The EPA has oversight over all CWA permits issued by USACE.
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USACE issues two types of permits under Section 404: general permits (either
nationwide permits [NWPs] or regional permits) and standard permits (either
letters of permission or individual permits). General permits are issued by
USACE to streamline the Section 404 process for nationwide, statewide, or
regional activities that have minimal direct or cumulative environmental impacts
on the aquatic environment. Standard permits are issued for activities that do not
qualify for a general permit (i.e., that may have more than a minimal adverse
environmental impact). The Sacramento and San Francisco Districts of the
USACE will review and consider issuing permits for projects within the
HCP/NCCP inventory area that propose to fill waters of the United States.
The Sacramento and San Francisco Districts of the USACE are considering
developing a regional general Section 404 permit program for certain activities
covered under the Plan. This regional general permit program would replace or
augment the nationwide permit program for activities in east Contra Costa
County that are covered by the Plan. The Plan provides specific conservation
measures for waters of the United States, including wetlands. It is anticipated
that the regional general permit program would incorporate or reference these
conservation measures and be directly linked to the payment of fees and
performance of mitigation under the Plan, so that compliance with Section 404
would be consistent with what is required under the Plan. Discussions with
USACE and EPA are on-going and it is not yet known whether the conservation
measures included in this Plan for waters of the United States will be an adequate
basis for the regional Section 404 permit program or whether supplemental
limitations might apply. The HCPA is optimistic that the regional Section 404
permit program will be approved and in effect soon. If this does not occur, some
HCP/NCCP conservation measures will be re-evaluated to focus specifically on
the requirements of the covered species.

Clean Water Act Section 401 and the PorterCologne Water Quality Control Act
Under CWA Section 401, states have the authority to certify federal permits for
discharges to waters under state jurisdiction. States may review proposed
Federal permits (e.g., CWA Section 404 permits) for compliance with state water
quality standards. The permit cannot be issued if the state denies certification. In
California, the SWRCB and the RWQCBs are responsible for the issuance of
CWA Section 401 certifications. The San Francisco Bay and the Central Valley
RWQCBs or the SWRCB will review any CWA Section 404 permit applications
for projects within the HCP/NCCP inventory area.
The Porter-Cologne Water Quality Control Act is the primary state law
concerning water quality. It authorizes the SWRCB and RWQCBs to prepare
management plans such as Regional Water Quality Plans to address the quality of
ground water and surface water. The Porter-Cologne Water Quality Control Act
also authorizes the RWQCBs to issue Waste Discharge Requirements (WDRs)
defining limitations on allowable discharge to waters of the state. In addition to
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issuing CWA Section 401 certifications on CWA Section 404 applications to fill
waters, the RWQCBs may also issue WDRs for such activities. Because the
authority for WDRs is derived from the Porter-Cologne Water Quality Control
Act and not the CWA, WDRs may apply to somewhat different range of aquatic
resources than do CWA Section 404 permits and CWA 401 Water Quality
Certifications.
The San Francisco Bay and Central Valley RWQCBs are considering developing
a regional Section 401/WDR permit program for certain activities covered under
the Plan. The Plan provides specific conservation measures for waters regulated
by the SWRCB and RWQCBs, including wetlands. The simplified permit
program under consideration would incorporate these conservation measures and
would be similar to what is being considered by USACE and EPA for the Section
404 permit. Discussions with the RWQCBs are on-going and it is not yet known
whether the conservation measures included in this Plan for waters of the state
will be an adequate basis for the regional Section 401/WDR permit program.
The HCPA is optimistic that the regional Section 401/WDR permit program will
be approved and in effect soon. If this does not occur, some HCP/NCCP
conservation measures will be re-evaluated to focus specifically on the
requirements of covered species.

Lake or Streambed Alteration Agreement
CDFG has jurisdictional authority over streams and lakes and wetland resources
associated with these aquatic systems under California Fish and Game Code
Sections 1600 et seq. California Fish and Game Code Section 1600 et seq. was
repealed and replaced in October of 2003 with the new Section 1600–1616 that
took effect on January 1, 2004 (Senate Bill No. 418 Sher). CDFG has the
authority to regulate work that will “substantially divert or obstruct the natural
flow of, or substantially change or use any material from the bed, channel, or
bank of, any river, stream, or lake, or deposit or dispose of debris, waste, or other
material containing crumbled, flaked, or ground pavement where it may pass into
any river, stream, or lake.” Activities of any person, state or local governmental
agency, or public utility are regulated by CDFG under Section 1602 of the Code.
CDFG enters into a streambed or lakebed alteration agreement with the project
proponent and can impose conditions on the agreement to ensure no net loss of
values or acreage of the stream, lake, associated wetlands, and associated riparian
habitat.
The lake or streambed alteration agreement is not a permit, but rather a mutual
agreement between CDFG and the project proponent. Because CDFG includes
under its jurisdiction streamside habitats that may not qualify as wetlands under
the federal CWA definition, CDFG jurisdiction may be broader than USACE
jurisdiction.
A project proponent must submit a notification of streambed alteration to CDFG
before construction. The notification requires an application fee for streambed
alteration agreements, with a specific fee schedule to be determined by CDFG.
East Contra Costa County HCP/NCCP
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CDFG can enter into streambed alteration agreements (SAAs) that cover
recurring operation and maintenance activities and can also enter into long term
agreements to cover development and other activities described in regional plans.
CDFG is considering developing a SAA permit program for certain activities
covered under the Plan similar to what is being considered by USACE, EPA, and
the RWQCBs. The Plan provides specific conservation measures for streams and
lakes. The simplified permit program would incorporate or reference these
conservation measures and be directly linked to the payment of fees and
performance of mitigation under the Plan, so that compliance with Section 1602
of the California Fish and Game Code would be consistent with the Plan.

Definition of the Term “Jurisdictional Wetlands
and Waters”
The term jurisdictional wetlands and waters is used in this Plan to refer to state
and federally regulated wetlands and other water bodies that cannot be filled or
altered without permits from either USACE under Section 404 of the CWA, the
SWRCB or the RWQCBs under either Section 401 of the CWA or the PorterCologne Water Quality Control Act, or CDFG under Fish and Game Code
Section 1602, as of the date the Plan takes effect. Types of jurisdictional
wetlands and waters in the HCP/NCCP inventory area include, but are not
limited to, permanent marsh, seasonal wetlands or marsh, streams, ponds, and
vernal pools.
Federal regulations define the waters that are subject to federal jurisdiction (that
is, waters that cannot be filled without permits from the USACE under Section
404 of the CWA) as follows:
(1) all waters which are currently used, or were used in the past, or may be
susceptible to use in interstate or foreign commerce, including all waters which
are subject to the ebb and flow of the tide; (2) all interstate waters including
interstate wetlands; (3) all other waters such as intrastate lakes, rivers, streams
(including intermittent streams), mudflats, sandflats, wetlands, sloughs, prairie
potholes, wet meadows, playa lakes, or natural ponds, the use, degradation, or
destruction of which could affect interstate or foreign commerce including any
such waters…; (4) all impoundments of waters otherwise defined as waters of
the United States under the definition; (5) tributaries of waters identified in
paragraphs (a)(1)−(4) of this section; (6) the territorial seas; and (7) wetlands
adjacent to waters (other than waters that are themselves wetlands) identified in
paragraphs (a)(1)–(6) of this section. (33 Code of Federal Regulations [CFR]
Section 328.3.)

The USACE publishes protocols for delineating waters of the U.S. and certifies
the adequacy of such delineations. The USACE delineation protocols require
that an area meet three criteria to be designated as a jurisdictional wetland:
1. wetland hydrology (inundation or saturation),
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2. hydric soils, and
3. wetland vegetation.
Streams and other drainages and water bodies such as lakes or ponds do not have
to meet these three criteria, but they do have to meet other criteria established by
federal law and regulations.
The SWRCB and RWQCBs regulate impacts to the waters covered by federal
regulations as well as some additional waters. The SWRCB and RWQCBs also
regulate the fill of wetland areas that meet the federal definition in CFR Section
328.3, above, but are outside of federal jurisdiction because they are isolated,
intrastate, nonnavigable waters, as stated in the U.S. Supreme Court ruling in
Solid Waste Agency of Northern Cook County v. U.S. Army Corps of Engineers,
531 U.S. 159 (2001) (SWANCC), or because they do not meet the standard for
regulation identified by the U.S. Supreme Court in Rapanos et ux., et al. v.
United States, 547 U.S. 126 S. Ct. 2208 (2006) (Rapanos).
The California Department of Fish and Game regulates impacts to lakes and
within the banks of streams.
Waters subject to state regulation but not federal regulation are typically also
delineated during the USACE-supervised delineation process, and state agencies
can rely on such delineations for application of state regulations.
The standards to be used in this Plan to measure the size of various types of
jurisdictional wetlands and waters are described in Table 9-5. The Plan relies on
the standards in place at the time this Plan was completed. The Plan requires
mitigation or payment of fees for the fill of any waters that are considered
jurisdictional under either Section 404 of the Clean Water Act (plus any isolated,
non-navigable intrastate waters no longer regulated by the USACE in light of
SWANNC) or Rapanos and currently regulated by the SWRCB or RWQCBs) or
Section 1602 of the Fish and Game Code.

Wetland Regulations and HCP/NCCP Compliance
As discussed above, during development of the HCP/NCCP, the HCPA
expressed their interest to USACE, EPA, SWRCB, the RWQCBs, and CDFG to
broaden the scope of the Plan beyond endangered species to include regional
permitting under state and federal laws for impacts on jurisdictional wetlands and
waters. In fact, one of the Principles of Participation2 of the HCPA states:
The [HCP/NCCP] should provide for the issuance of a programmatic 404 permit
and identify any required wetlands mitigation. Alternatively, the HCP must be
accepted as tacit approval by USFWS of any 404 permit application to the U.S.
Army Corps of Engineers within the affected area and consistent with the HCP.
2

The Principles of Participation are broad statements of the goals of the HCP/NCCP planning effort adopted by the
members of the HCPA in June 2000. The Principles of Participation were developed before the Mission Statement.
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The HCPA’s interest in integrating federal and state wetland permitting into the
HCP/NCCP process is the same as the articulated purpose of the Plan—to benefit
stream and wetland resources by conserving these resources in a more
coordinated and comprehensive fashion on a regional scale. As it relates to
endangered species compliance, the HCPA’s opinion is that integrated permitting
would provide an alternative to the often inefficient and costly project-by-project
approach. However, there is no protocol for integrating aquatic resources
permitting and ESA/CESA permitting to coordinate protection and regulation of
impacts to wetlands and wetland species. Therefore, an independent yet parallel
track for the two permitting processes has been pursued.
The concepts for wetlands permitting programs related to this Plan are discussed
above within the descriptions of CWA Section 404, CWA Section 401 and the
Porter-Cologne Water Quality Control Act, and Lake or Streamed Alteration
Agreements. The HCPA will seek agreements with the applicable state and
federal wetlands regulatory agencies to cooperate in the implementation of these
regional permit programs. The HCPA proposes cooperative implementation of
these permit programs to include the following key provisions:
Project proponents conduct site-by-site delineation of jurisdictional wetlands
and waters consistent with the current regulatory process.
Project proponents submit permit application materials directly to each
applicable wetlands regulatory agency. The HCPA proposes that the content
and format of required application materials be coordinated as much as
possible with the content and format of the application materials required for
ESA/CESA coverage under this Plan.
Wetlands regulatory agencies review the applications for consistency with
their regional permit programs and consider issuing permits. The HCPA
proposes that the avoidance, minimization and mitigation provisions of the
regional wetlands permit program be consistent with relevant provisions of
this Plan.
Project proponents pay applicable HCP/NCCP fees to their local land use
planning agency and/or contribute land as required by this Plan.
Local agencies use fee revenues and contributed land to acquire, restore,
create, and manage habitat, including jurisdictional wetlands and waters.
Local agencies ensure that all conservation measures required by this Plan
and the regional wetlands permit programs are implemented, including
compliance with mitigation ratios for jurisdictional wetlands and waters. The
local agencies will also ensure mitigation measures stay ahead of impacts to
aquatic resources. (See Chapter 5 for more information on conservation
measures for aquatic resources.)
Discussion with USACE, EPA, SWRCB, the RWQCBs, and CDFG is ongoing
regarding this parallel approach to compliance with wetlands regulations and the
adequacy of the avoidance, minimization, and mitigation measures in this Plan
for regional wetlands permitting programs.
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California’s Delta Protection Act
The Johnston-Baker-Andal-Boatwright Delta Protection Act of 1992 (Delta
Protection Act) identified the Sacramento–San Joaquin Delta as a natural
resource of statewide, national, and international significance and formalized the
state’s commitment to preserve and protect its diverse values. The purpose of the
Act is to ensure protection, maintenance, and enhancement of the Delta
environment; assure orderly and balanced use of delta land resources; and
improve flood protection to increase public health and safety. Key provisions of
the Act specifically:
recognize the Delta’s agricultural value and the corollary importance of Delta
agricultural lands as habitat for waterfowl using the Pacific Flyway, and
stress the need to keep these lands in agricultural use;
identify the importance of habitat values offered by the Delta’s
nonagricultural lands, including its waterways, unleveed channel islands,
wetlands, and riparian forests;
recognize the Delta’s leveed islands and tracts as floodprone areas of critical
statewide significance because of the cost and difficulty of responding to
flood emergencies in these areas, and acknowledge that even with continued
maintenance, the levee system cannot be expected to address all flood risks
successfully, such that the most appropriate land uses in much of the Delta
are agriculture, wildlife habitat, and recreational activities; and
recognize the historical and cultural importance of Delta communities, and
the need to protect them as an aspect of the region’s economic and cultural
vitality.
The Delta Protection Act mandated a state-level planning effort to address these
needs and established the Delta Protection Commission to oversee the effort.
Originally intended to have a 4-year lifespan, the Delta Protection Commission
was made a permanent state agency in 2000 as a need for continued planning and
management was identified. It has planning jurisdiction over portions of five
counties—Solano, Yolo, Sacramento, San Joaquin, and Contra Costa—
comprising the “heart” of the Delta or Primary Delta Zone. As stipulated in the
Act, members of the Commission include the directors of the State Department
of Parks and Recreation, Lands Commission, Department of Water Resources,
Department of Boating and Waterways, Department of Fish and Game, and
Department of Food and Agriculture, or their designees; one supervisor from
each of the five counties in the Delta region; three Delta city representatives; and
representatives of the five Delta reclamation districts.
The Delta Protection Commission was charged with developing a comprehensive
regional plan to guide land use and resource management in the heart of the
Delta. The resulting Land Use and Resource Management Plan for the Primary
Zone of the Delta was adopted by the Commission on February 23, 1995. Its
policies became part of the California Code of Regulations in 2000, and it has
undergone one round of subsequent revision (May 2002). The policies of the
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Plan have been forwarded to the five Counties under the Commission’s
jurisdiction for incorporation into their general plans and zoning codes, enabling
implementation of the Plan at the County level, through the existing local
government framework. The Delta Protection Commission does not have land
use authority but it can suspend local projects under an appeal process while the
Commission reviews them for consistency with the Act and the Plan.
The HCP/NCCP inventory area includes two small areas considered Primary
Delta Zones by the Commission. The first is the land between the Clifton Court
Forebay and the Contra Costa County line to the south. The second and larger
area roughly corresponds to the agricultural zone northeast of the Brentwood city
limit and south of the Oakley city limits. The inventory area includes extensive
areas of the Secondary Delta Zone in the cities of Pittsburg, Antioch, Oakley,
Brentwood, and Contra Costa County in low-elevation agricultural areas of the
eastern County where land uses are monitoring but not regulated by the
Commission.
Commission regulations (Title 14, CCR, Chapter 3, Sect. 20030) state that
“Lands managed primarily for wildlife habitat shall be managed to provide
several inter-related habitats. Delta-wide habitat needs should be addressed in
development of any wildlife habitat plan. Appropriate programs, such as
“Coordinated Resource Management and Planning” (Public Resources Code
Section 9408(c)) and “Natural Community Conservation Planning” (Fish and
Game Code Section 2800 et seq.) should ensure full participation by local
government and property owner representatives.” The HCP/NCCP has been
developed to be consistent with this and other relevant regulations of the Delta
Protection Commission and with the land use policies in the Land Use and
Resource Management Plan for the Primary Zone of the Delta.

1.4 Overview of HCP/NCCP Preparation Process
1.4.1

Organization of the Process
The HCP/NCCP has involved and will continue to involve many agencies and
organizations in its preparation and implementation. Development of the Plan
has been administered by the HCPA, governed by an Executive Governing
Committee. The Executive Governing Committee is advised by the HCPA
Member Agency staff, the HCPA Coordination Group, the Consultant Team, and
the Science Advisors. Each body is described below.

1.4.2

Executive Governing Committee
The HCPA is led by the Executive Governing Committee (EGC), which is
composed of elected officials from each member agency. All EGC members
except EBRPD vote on key policy and budget decisions of the HCPA, although
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the CCWD representative cannot vote on land use decisions. EBRPD is a nonvoting member of the committee. The EGC meets quarterly and is advised by
senior staff at each member agency, the HCPA Coordination Group, the
Consulting Team, and the Science Advisors.

1.4.3

Coordination Group
In April 2002, the ECCC HCPA formed a working committee of about 20
representatives from a variety of interest groups and public agencies, including
conservation organizations, business and development interests, landowner
representatives, local resource-management agencies, state and federal regulatory
agencies and HCPA Member Agencies. The committee met monthly to discuss
key issues and review preliminary drafts of key elements of the plan, facilitated
by HCPA staff. Subcommittees of the Coordination Group were formed as
needed to address specific technical issues, including an Agricultural
subcommittee and a Finance subcommittee. The group strove to achieve
consensus on all issues; however, when consensus was not possible, all views
were referred to the EGC for their consideration. All meetings were publicly
noticed and open for public attendance and comment.

1.4.4

Science Advisors
Under its Five-Point Policy, USFWS “encourage[s] the use of scientific advisory
committees during development and implementation of an HCP” (65 FR 106
35256, June 1, 2000). Independent scientific input is required by the NCCPA
[Section 2810(b)(5)]. The HCPA felt strongly that independent scientific input
early in the planning process was critical to the success of the Plan. In early
2002, the Science Advisors were invited to provide independent scientific input
for development of the HCP/NCCP. HCPA staff and representatives from
USFWS and CDFG suggested potential advisors with the assistance of a
facilitator. Criteria for panel selection included:
expertise in the ecology or population biology of one or more key covered
species in the plan;
expertise in conservation biology and its application to preserve design; and
no affiliation with the HCPA, the HCP/NCCP consultant, USFWS or CDFG.
The Science Advisors met four times to discuss key scientific issues and address
questions posed by the HCPA, regulatory agencies, and the consultant. All
meetings of the group were open to the public, and public comments were
solicited and received at each meeting. Topics considered by the advisors have
included:
evaluation of data adequacy for inclusion in the HCP/NCCP,
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identification of data gaps and sources of uncertainty,
formulation of biological goals and objectives to conserve covered species
and natural communities,
identification of preserve-design principles and scientifically sound
conservation measures for the local area, and
development of monitoring and adaptive management guidelines for covered
species and habitats.
After each meeting, the panel produced a meeting report documenting its
findings; each report was made available to the public. Representatives of the
HCPA and the consultant team were present at each meeting of the Science
Advisors to explain all relevant components of the Plan, receive their comments,
and request clarification. The HCPA considered all comments from the Science
Advisors provided during their meeting and through their meeting reports when
developing the Plan. A final summary report of the major findings of the panel
was produced at the end of the process. All reports of the Science Advisors are
available on the project web site: www.cocohcp.org.

1.4.5

HCPA Member Agency Staff
Planning directors and/or senior staff from the HCPA member agencies met
approximately once a month to provide guidance to the Consultant Team and to
help develop details of the Plan. Staff provided administrative support for all
EGC and Coordination Group meetings. Contra Costa County is designated as
the Coordinating Agency in the HCPA Agreement, and planners in the County
Community Development Department were the primary staff support to the
planning effort.

1.4.6

Consultant Team
This Plan was prepared by a Consultant Team under the guidance and direction
of the HCPA Member Agency Staff and the Executive Governing Committee.
The Consulting Team consisted of scientific, planning, legal and other technical
staff from Jones & Stokes in San Jose, Oakland, and Sacramento, Economic &
Planning Systems in Berkeley, and Resources Law Group in Sacramento.

1.4.7

Public Outreach and Involvement
Public involvement has been an integral part of the process of developing this
HCP/NCCP. Stakeholders and the public have had the following opportunities to
provide their input and influence the development of the plan:
quarterly public meetings of the EGC,

East Contra Costa County HCP/NCCP

October 2006
1-24

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 1
Introduction

monthly public meetings of the HCPA Coordination Group,
periodic public meetings of the HCP/NCCP Science Advisors,
public scoping and public involvement associated with the CEQA/NEPA
process,
periodic presentations to official governing bodies of participating agencies
(e.g., planning commissions, boards),
many presentations to interested organizations upon request, and
website announcing all public meetings and posting all public documents
(www.cocohcp.org).
The HCPA has developed this plan in compliance with USFWS’s public
involvement guidelines (U.S. Fish and Wildlife Service and National Marine
Fisheries Service 1996) and the requirements of the NCCPA.

1.5 Document Organization
This Plan and supporting information are presented in the chapters and
appendices listed below. Volume 1 includes the draft HCP/NCCP, and Volume 2
includes all appendices.
Chapter 1, Introduction, discusses the background, purpose, and objectives of the
Plan; reviews the regulatory setting; and summarizes the HCP process.
Chapter 2, Land Use and Covered Activities, describes the land uses of the
inventory area and the activities covered under the Plan and the associated
Section 10(a)(1)(B) incidental take permit.
Chapter 3, Physical and Biological Resources, describes the existing conditions
of the inventory area.
Chapter 4, Impact Assessment and Levels of Take, presents the impact analyses of
the Plan and covered activities.
Chapter 5, Conservation Strategy, summarizes the approach to the Conservation
Strategy and describes the specific conservation measures to be implemented in
the execution of the Plan.
Chapter 6, Conditions on Covered Activities, describes the specific surveys,
avoidance and minimization mitigation measures required of all covered
activities.
Chapter 7, Monitoring and Adaptive Management Program, discusses the
monitoring requirements and adaptive management procedures associated with
implementation of mitigation and preserve management.
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Chapter 8, Plan Implementation, details the legal and administrative
requirements associated with Plan implementation.
Chapter 9, Funding, reviews the costs associated with Plan implementation and
the various funding sources that may be developed to support those costs.
Chapter 10, Assurances, describes the protections for Permittees and neighboring
landowners in the event of changed circumstances, unforeseen circumstances, or
the necessity of modifying or amending the Plan.
Chapter 11, Alternatives to Take, presents the required analysis of alternatives to
take of covered species.
Chapter 12, Literature Cited, is a comprehensive bibliography of references cited
in the text.
Chapter 13, List of Preparers, identifies the individuals involved in the
preparation of this document.
Appendix A, Glossary, is a list of terms and their definitions used in this
document. (Also see the Implementing Agreement in Appendix B for additional
definitions.)
Appendix B, Implementing Agreement, is a copy of the Implementing Agreement
that will be entered into by the Permittees and the regulatory agencies.
Appendix C, Preliminary Analysis of Potential Impacts on Fish in Marsh Creek,
is a memorandum submitted to NOAA Fisheries summarizing the preliminary
impact analysis for fish species in the ECCC HCP/NCCP.
Appendix D, Species Profiles, presents detailed accounts of all covered species,
including the habitat models that were developed for selected species.
Appendix E, Urban-Wildland Interface Design Guidelines, provides discussion
and guidelines to assist the Implementing Entity and project proponents in
designing projects proposed for the urban-wildland interface.
Appendix F, Template of Implementing Ordinance, is a template of the local
ordinances that participating local jurisdictions are expected to adopt to
implement the HCP/NCCP.
Appendix G, HCP/NCCP Cost Data, is a detailed accounting of estimated costs
necessary for Plan implementation.
Appendix H, HCP/NCCP Funding Analysis, is a detailed breakdown of potential
funding sources and mechanisms.
Appendix I, List of Acronyms, is a list of the acronyms used in this document. It
can be folded out for convenient reference.
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Appendix J, Aquatic Resources Inventory, Classification, and Function for East
Contra Costa County HCP/NCCP Inventory Area, provides a detailed assessment
of the potentially jurisdictional wetlands and waters in the inventory area to
support the permit programs under CWA Sections 404 and 401.
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Figure 1-2: Place Names in the Inventory Area
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Chapter 2

Land Use and Covered Activities

2.1 Introduction
This chapter examines land use designations and trends in East Contra Costa
County and addresses covered projects and covered activities within these areas.
The examination of land use provides the basis for the impact analysis in Chapter
4, Impact Assessment and Levels of Take, and provides the necessary background
for the covered activities. This chapter reviews development, land use changes,
and current growth patterns in East Contra Costa County; presents the criteria
used to determine land use type; and describes the projects and activities within
the inventory area that are proposed for coverage under the incidental take
permits.

2.2 Land Use
2.2.1

Background
The County was incorporated in 1850 as an original county of the State of
California. The County was predominantly rural through the early decades of the
twentieth century except for a few cities, such as Pittsburg and Antioch, along its
northern shoreline. Beginning in the 1940s and continuing well into the 1970s,
the County experienced tremendous housing and population growth. The large
population increase was not matched by a comparable expansion in job growth,
however, until the 1980s, when there was an expansion of commercial
development in the County’s suburban areas.
Until the mid-1980s, much of the growth in the County was concentrated in the
western and central communities along the shoreline and along the Interstate 680
(I-680) corridor. When those communities began to reach their boundaries,
development pressure increased on the eastern portion of Contra Costa County.
As a result, the East County experienced rapid residential growth during the mid1980s, particularly in Pittsburg, Antioch, Brentwood, and Oakley along the
corridor of State Route (SR) 4.
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The East County continued to develop rapidly throughout the 1990s and is
expected to be the fastest growing area of the county for the foreseeable future.
Between 1990 and 2000, the population of the East County increased by 43%
contrasted with a county-wide increase of 18% (Contra Costa County 2001). The
City of Brentwood experienced the most significant increase (152%) making it,
for a time, the fastest growing city in the United States. The communities of
Clayton, Antioch, Pittsburg, and Oakley are also growing rapidly. As the
corridor along SR 4 was built out, residential development began expanding
rapidly in the southern portions of Pittsburg and Antioch, as well as in
Brentwood. Much of the development in East Contra Costa County during the
1980s and 1990s involved converting crop, grazing, or irrigated pasture lands
into residential and other urban uses (Contra Costa County 2005). Also during
this time Contra Costa County significantly expanded the Byron Airport.
In response to the rapid growth and a growing environmental awareness in
Contra Costa County, Measure C was adopted by voters in 1990. The Measure
established a 65/35 Land Preservation Standard, which limited urban
development to 35% of the county while preserving 65% for open space,
agriculture, parks, wetlands, and other non-urban uses. Measure C also created a
ULL, which prohibits the County from approving urban land uses beyond the
ULL (Contra Costa County 2005). In 2000, the County Board of Supervisors
amended the ULL, excluding more than 14,000 acres previously available for
development; more than half of the affected lands were in the East County (and
within what is now the HCP/NCCP inventory area). Several cities in the
inventory area disagreed with and filed litigation against the decision of the
Board of Supervisors to retract the ULL and have proposed amending the ULL
again to include areas where the cities may consider growth. In November of
2004, the County Board of Supervisors amended the ULL again to exclude
incorporated areas from the protected side of the line.
Significant debate continues among the cities and the County regarding the ULL
and a variety of other growth-related topics. Such matters were a focus of the
“Shaping Our Future” process, a cooperative planning effort involving the
County and all cities in the County. Measure J, a renewal of a half-cent sales tax
for transportation purposes approved by County voters in November of 2004,
also contained provisions related to growth and growth boundaries. Under
Measure J, cities and the County must have a voter-approved ULL in place in
order to receive designated local transportation funds from the proceeds of
Measure J. Measure J requires that either a 75% supermajority of cities and the
County (by population) receive voter approval for a common ULL, or that each
jurisdiction receive voter approval for their own, separate ULL. Voters in
Antioch and Pittsburg approved ULLs for these cities in November 2005 that
permitted more growth than the County ULL, while voters in Brentwood did not
approve a similar measure.
General patterns of land use designations in East Contra Costa County, as
described by participating cities and in County planning information, are as
follows. The northern portion of the inventory area is designated as
development, with the remainder designated as agricultural land, open space, and
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parks. Housing is the major form of development projected to occur in the
inventory area. Development trends for the inventory area include the buildout
of southern Pittsburg, southern Antioch, and southern and eastern Clayton; the
urbanization of Brentwood and Oakley; development of the Cypress Road
Corridor east of Oakley, development of Discovery Bay West adjacent to the
existing Discovery Bay; and development between the already urbanized cores of
Antioch, Brentwood, and Oakley.
The majority of the inventory area consists of unincorporated lands. The
unincorporated areas of East Contra Costa County are primarily rural agricultural
and public lands used principally for grazing, natural parks, and watershed
protection. The current size and present and projected future populations of each
jurisdiction within the inventory area are listed in Table 2-1.

2.2.2

Rationale for Land Use Designations
Evaluated in the HCP/NCCP
For the purposes of this analysis, future land uses were assumed to be consistent
with the General Plans of Contra Costa County (2005), Antioch (1988, 2004),
Brentwood (2001), Clayton (2000), Oakley (2002), and Pittsburg (2001); and
with amendments and provided by County planning staff (Kopchik pers. comm.).
Planning staff from the County and the participating cities provided geographic
information system (GIS) data of the political boundaries, including the County
boundary, city limit lines (2002); the County ULL (as amended by the County
Board of Supervisors in September 2000 and November 2004); and land use
designations in the inventory area.
A consolidated map of land use designations was provided by the County. This
map combines the land use designations identified in the General Plans of the
cities and the County into a single, simplified classification system. The map
illustrates city land use designations in incorporated areas and County
designations in unincorporated areas. The map also depicts all dedicated open
space in the county and a current inventory of public facilities (East Bay
Regional Park District data).
For the purposes of this HCP/NCCP, the 28 categories from the land use
designation map were combined into nine groups: development, agriculture,
agricultural core, public facilities, public facilities with undeveloped land, urban
parks and open space, open space (planned), protected lands, and water (see Table
2-2 for definitions). These nine categories group land use designations that have
similar effects on covered species and natural communities. These categories
represent a combination of current and future land use in the inventory area1.

1

Current land uses cannot be separated from future land uses on the basis of existing County or city land use
designation data. Current development and agriculture were mapped for this project based on air photo
interpretation described in Chapter 3.
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All industrial, residential, and commercial land use designations were merged
into the Development land use category (Table 2-2). The County defines
Agriculture as all grazing land, croplands, orchards, and vineyards. Because the
County does not distinguish grazing lands from other agricultural lands (such as
croplands) in its General Plan (except for the Agricultural Core designation as
described below), these existing and planned land uses could not be distinguished
in the land use maps created for the Plan. Agriculture also includes the Delta
Recreation (DR) category, which in turn includes islands and adjacent lowlands
of the San Joaquin–Sacramento Delta that are used mostly for agriculture.
The Agricultural Core designation is applied to the agricultural lands with the
most fertile soils in the county, and is generally devoted to intensive row-crop
cultivation. The Agricultural Core designation is more restrictive of subdivision
and development activities than the Agriculture designation.
The Public Facilities category includes most lands designated as Public/SemiPublic (PS), including highways, government offices, hospitals, railroad lines,
and other developed public facilities.
Public Facilities with Undeveloped Land includes PS facilities such as the Byron
Airport and the County Detention Facility along Marsh Creek Road. This
category also includes the Landfill (LF) designation, because the only active
landfill in the inventory area, the Keller Canyon landfill south of Pittsburg,
encompasses large areas of undisturbed land not currently used for landfill
operations.
The Urban Parks and Open Space category includes lands designated for Parks
and Recreation and for Open Space that are surrounded by urban development or
are themselves developed or landscaped.
The Open Space (planned) category includes areas that are designated in city or
County General Plans as Open Space but are on private land and are not further
encumbered by conservation easements or dedicated development rights.
The Protected Lands category includes federal land; local, state, and regional
parks; private lands with conservation easements or similar deed restrictions; and
public watershed lands. Watershed (WS) indicates land owned by Contra Costa
Water District (CCWD), the major water supplier in East Contra Costa County.
Watershed lands are managed for water-quality protection and include passive
recreational activities.
The Water category includes areas designated as Water in the General Plan.
Only larger water bodies and reservoirs receive this designation. Ponds generally
are not designated as water.
Below is a description of the designated land uses within the inventory area by
jurisdiction. Table 2-3 provides a summary of land uses within each jurisdiction.
Figure 2-1 provides a summary of the extent of the land use designation types
described above.
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Existing and Designated Land Uses
Brentwood
The City of Brentwood has historically been an agricultural community.
Recently, however, Brentwood has undergone a rapid change from an
agricultural to a suburban community. Between 1990 and 2000, the population
of Brentwood grew by 152%. By 2020, Brentwood’s population is projected to
increase by another 106% (Association of Bay Area Governments 2002).
The rapid population growth across East Contra Costa County has been projected
to exceed the supporting number of jobs. In an attempt to correct this imbalance,
Brentwood’s general plan calls for the rate of employment growth to be greater
than residential development growth. To meet this goal, 87% of Brentwood is
designated as development, and the city plans a major expansion of business
parks and commercial areas throughout its city limits (City of Brentwood 2001).
Industrial areas are limited to the northeastern corner of the City’s planning area.
Areas of open space and parks are designated in the southern portion of the city
and account for 10% of the total area of Brentwood. Two percent of Brentwood
is dedicated to agricultural use. As is the case with Oakley, agriculture is
allocated to the eastern portion of the city, where it serves as a buffer between the
city and the Agricultural Core located in unincorporated portions of the county.
Furthermore, Brentwood has designated several areas in the city planning area as
urban reserve; these will not be developed during the life of the current general
plan2. To attempt to conserve agricultural lands in and around Brentwood, the
City launched the independent Brentwood Agricultural Land Trust (BALT). The
City also imposes an agricultural impact fee to be spent by BALT on
conservation of agricultural lands through acquisition of permanent conservation
easements.

Clayton
The City of Clayton incorporated in 1964. Clayton has been experiencing rapid
population growth, and its 1990 population grew by almost 50% to reach 10,762
residents in 2000. The city is bounded on the west and north by Concord, on the
south by Mount Diablo State Park, and on the northeast by Black Diamond
Regional Preserve. Accordingly, future growth of Clayton will occur to the east.
Residential development is the principal land use in Clayton, dominated by
single-family, low-density homes. Commercial land use is concentrated in the
Town Center and the Kirker Corridor, which is intended to become a commercial
center serving the regional market. The city currently contains 400 acres of open
space (City of Clayton 2000).

2

For the purposes of this document, urban reserves have been considered a Development land use designation.
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Oakley
The City of Oakley is a rural agricultural community incorporated in 1999 (City
of Oakley 2002). Oakley is currently undergoing a transition from a rural
landscape to a suburban one. More than 90% of the land within Oakley in the
inventory area is designated for development, with the majority of that
development being residential. Five percent (451 acres) of city land is
designated for agricultural use, mainly in eastern Oakley. Of all the cities in the
inventory area, Oakley has dedicated the largest number of acres to agriculture.
Parks are mainly designated in residential areas. The California Coastal
Conservancy, with assistance from the California Department of Water
Resources, the Natural Heritage Institute, and the City of Oakley, is leading a
large (1,224 acres) habitat restoration project on Dutch Slough in the northeast
corner of Oakley.
As the Final HCP/NCCP went to press, the City of Oakley was in the process of
finalizing the annexation to the City of lands within the 2,546-acre East Cypress
Corridor Specific Plan area. Consequently, the maps and tables in the Final
HCP/NCCP reflect the boundaries of the City of Oakley prior to the annexation.
Development within the annexation area was anticipated in the HCP/NCCP
because the area is within the County ULL, so completion of the annexation will
not change the assumptions in the HCP/NCCP.

Pittsburg
Pittsburg is the second most populous city in the inventory area. The most
prevalent land uses in Pittsburg are residential and industrial. Like Antioch, most
of Pittsburg’s industrial areas (e.g., power plants, chemical, and other heavy
industry) are located in the northern section of the city along the Sacramento/San
Joaquin River. Areas designated for commercial use in Pittsburg are
concentrated around SR 4 and Pittsburg’s downtown area in the eastern part of
the city. New natural gas power plants have been constructed in the last few
years in and near Pittsburg. Commercial development within already established
areas is expected to increase (Association of Bay Area Governments 1999; City
of Pittsburg 2001). New residential development is planned for the southern
portion of Pittsburg, specifically in the Southwest Hills and Buchanan planning
subareas (City of Pittsburg 2001).
Pittsburg comprises 5% of the inventory area, and 80% of the city is designated
for development. Parks and open space—mainly serving residential areas in the
southern portion of the city—are designated for the remaining 1,600 acres within
the city.
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Antioch
The City of Antioch is not a participating member of the HCPA, nor will it be a
signatory to the final HCP/NCCP agreement. It is therefore excluded from the
permit area. It is, however, within the larger inventory area. Land use changes
and population growth within Antioch will influence the surrounding area and
are therefore included in this review.
Antioch is the most populous city within the inventory area. According to the
2000 census, 91,293 people live in Antioch. The city is characterized by large
amounts of vacant and open land providing a considerable area for urban
expansion (City of Antioch 1988, 2004). Land uses in Antioch include industrial
and commercial development, but the principal land use is residential
development. The northern portion of the city contains areas of industrial and
commercial use, whereas the southern portion is almost entirely residential. The
southern portion of Antioch has been designated for residential development.
The southeastern corner of Antioch’s planning area, known as Future Urban Area
2, is designated for industrial and business park development. Future Urban Area
1, also known as the Sand Creek Specific Plan, lies along the southern border of
Antioch.
Approximately 10% of the inventory area is within the Antioch city limits.
Antioch’s jurisdiction encompasses 17,732 acres, of which 13,684 are designated
for development (City of Antioch 2004). The remaining 4,048 acres are
designated as open space, watershed lands, agriculture, and parklands. The
majority of this land is owned or managed by East Bay Regional Park District
(EBRPD). A number of other urban parks and open space areas are located near
EBRPD land or are scattered throughout the city.

Unincorporated Areas of East Contra Costa
County
Three-quarters of the land in the inventory area—129,414 acres—are in
unincorporated areas of Contra Costa County. Development within these
unincorporated areas is concentrated in small communities such as Bay Point,
Knightsen, and Byron. Bay Point is the most developed unincorporated
community in the inventory area. Located immediately west of Pittsburg, the
Bay Point community accounts for the bulk of the 9,331 acres of developed
unincorporated land. The agricultural communities of Knightsen and Byron also
include residential areas and public facilities. Knightsen is east of Oakley and
Brentwood; Byron is south of Brentwood.
Although the amount of agricultural land in Contra Costa County has declined
over the last 50 years, agriculture remains the primary land use on the
unincorporated lands of the inventory area. Most of the County’s agricultural
land is located in unincorporated East Contra Costa County and, within the
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inventory area, more than 80,000 acres are designated for agricultural use; 99%
of this land is located in unincorporated areas of the County.
Existing agricultural land uses include croplands, vineyards, orchards, and range
lands. A variety of crops are grown in the area, with nursery crops, vegetables,
fruits, and nuts being the most profitable (Contra Costa County 1990).
Agricultural lands east and southeast of Oakley and Brentwood consist of row
crops. Immediately east of Brentwood and extending east and south of Oakley,
the agricultural land is extremely productive. This area is defined as Agricultural
Core by the General Plan. The designation is intended to preserve and protect
the most productive farmlands in the county. Much of the Agricultural Core is
under active cultivation with intensive row crops (e.g., tomatoes and berries).
The southwestern portion of the inventory area is primarily rangeland,
characterized by steep slopes and rugged terrain (Contra Costa County 2005).
The southeastern portion of the inventory area is also primarily rangeland but on
moderate to gentle slopes with numerous wind turbines.

2.2.4

Public Land and Open Space
In addition to agriculture, the inventory area contains many large parks and
protected lands (Table 2-4 and Figure 2-2); a contiguous string of parks and open
space lies along most of the inventory area’s southern boundary. California State
Parks, EBRPD, and CCWD each own large portions of this land. Mount Diablo
State Park, in the southwestern section of the inventory area, is the largest park in
the County, comprising 4% of the inventory area (the majority of the park is
outside the inventory area). CCWD manages the largest open space property in
the inventory area, the Los Vaqueros Watershed and Reservoir, comprising
approximately 10% of the inventory area. EBRPD manages several parks,
including Black Diamond Mines Regional Preserve, Contra Loma Regional Park,
Morgan Territory Regional Preserve, Round Valley Regional Preserve, and
Vasco Caves Regional Preserve (which is owned and managed jointly with
CCWD). EBRPD also owns land outside the inventory area in all cardinal
directions. A portion of the federal Seal Beach Naval Weapons Station (NWS),
Detachment Concord, lies west of the inventory area.
General land management practices and policies for large open-space areas,
parklands, and agricultural lands within the inventory area are described below.
Topics include pest management, biodiversity enhancement, grazing policies,
visitor impact assessment, and mitigation (in parks and open space only).

East Bay Regional Park District Lands
Five large parks within the inventory area are owned or managed by EBRPD:
Black Diamond Mines Regional Preserve,
Contra Loma Regional Park,
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Morgan Territory Regional Preserve,
Round Valley Regional Preserve, and
Vasco Caves Regional Preserve.
EBRPD classifies park units into four types: Regional Parks, Regional
Recreation Areas, Regional Shorelines, and Regional Preserves. The Regional
Preserve designation is the most protective of natural resources in the EBRPD
system. According to EBRPD’s Master Plan 1997 (East Bay Regional Park
District 1996), “the primary objective of a Regional Preserve is to preserve and
protect significant natural or cultural resources…” Regional Preserves are
further categorized as either Wilderness Preserves or Open Space Preserves.
Four of the five units in the inventory area are Regional Open Space Preserves,
which “…may be used for agriculture or passive recreational activities that do
not require substantial facilities or improvements.”
As discussed in the HCP/NCCP conservation strategy (Chapter 5, Conservation
Strategy), the biological integrity of these large parks is critical to the success of
this Plan, particularly in maintaining regional connectivity for many HCP/NCCP
covered species. The following discussion summarizes the current policies and
management approaches in these park units.

EBRPD Mission and Policies
EBRPD is guided by its vision statement.
The East Bay Regional Parks will preserve a priceless heritage of natural and
cultural resources, open space, parks, and trails for the future and will set aside
park areas for enjoyment and healthful recreation for generations to come. An
environmental ethic guides us in all that we do.

The primary mission of EBRPD is to “acquire, preserve, protect, develop, and
operate regional parklands…for public use, while conserving these lands to make
the outdoor environment available for the enjoyment and education of the public”
(East Bay Regional Park District 1996). Specific management policies in the
Master Plan 1997 relevant to the HCP/NCCP are reproduced below.
The District will maintain and manage vegetation to conserve, enhance, and
restore natural plant communities; to preserve and protect populations of
rare, threatened, endangered, and sensitive plant species and their habitats;
and, where possible, to protect biodiversity and to achieve a high
representation of native plants and animals.
The District will conserve, enhance, and protect native animal species and
enhance their habitats to maintain viable wildlife populations within balanced
ecosystems. Non-native and feral animals will be managed to minimize
conflicts with native wildlife species. The District will cooperate on a
regular basis with other public and private land managers and recognized
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wildlife management experts to address wildlife management issues on a
regional scale.
The District will conserve, enhance, and restore native fish and amphibian
populations and their habitats; [and] will develop aquatic facilities, where
appropriate, to create a wide variety of fisheries.
The District will identify, evaluate, conserve, enhance, and restore rare,
threatened, endangered, or locally important species of plants and animals
and their habitats, using scientific research, field experience, and other
proven methodologies. Populations of listed species will be monitored
through periodic observations of their condition, size, habitat, reproduction,
and distribution. Conservation of rare, threatened, and endangered species
of plants and animals and their supporting habitats will take precedence over
other activities, if the District determines that the other uses and activities
would have a significant adverse effect on these natural resources [emphasis
added].
The District will manage riparian and other wetland environments and their
buffer zones to preserve and enhance the natural and beneficial values of
these important resources and to prevent the destruction, loss, or degradation
of habitat. The District will participate in the preservation, restoration, and
management of riparian and wetland areas of regional significance, and will
not initiate any actions that could result in a net decrease in park wetlands.

EBRPD Management and Recreation
EBRPD has developed management strategies for grazing, vegetation, pests,
wildlife, and watersheds. Each park has its own land management plan. Grazing
leases exist on all five EBRPD-owned or -managed lands within the inventory
area. Cattle and sheep grazing is used to improve management of grasslands and
enhance habitat for species such as burrowing owl, California red-legged frog,
California tiger salamander, and San Joaquin kit fox. Livestock grazing is also
the primary management tool used by EBRPD to reduce fuel loads and fire
danger. In addition to grazing on grasslands, a limited amount of grazing also
occurs in open oak savannas and oak stands adjacent to grasslands within
preserves. Under the Wildland Management Policies and Guidelines (East Bay
Regional Park District 2001b), grazing policies have been established that
address range-forage utilization and impacts on native flora and fauna. Sensitive
areas, particularly riparian areas, are fenced to exclude grazing. EBRPD closely
monitors impacts of livestock to ensure that grazing does not degrade other
resources and recreationally important areas.
EBRPD has created a pest management program for all parks within its
jurisdiction. Pests are closely monitored and tracked through surveys and
employee observations. Treatment strategies for pests include management of
human behavior, habitat modification, physical barriers, plant selection,
biological control, and chemical control. EBRPD has identified three main types
of pests: agricultural pests (e.g., certain exotic thistles), public health and
structural hazard pests (e.g., black and Norway rats, poison-oak), and recreational
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and resource management pests (e.g., algae blooms, yellowjackets, California
ground squirrels on rangeland) (East Bay Regional Park District 1987).
Rodenticides are generally used when there is an issue of public health,
specifically related to picnic areas and buildings (i.e., areas of high human
interaction; Brownfield pers. comm.). The use of chemical control is extremely
limited within the parks.
Several special-status species occur on EBRPD-managed lands: California redlegged frog, California tiger salamander, San Joaquin kit fox, and several rare
plant species. EBRPD is committed to identifying, enhancing, conserving, and
restoring rare, threatened, and endangered species. Populations of listed species
are monitored through periodic observations of size, condition, habitat, and
reproductive success. Some areas are set aside specifically for species
conservation. For example, Vasco Caves contains a 169-acre kit fox
conservation easement in the eastern portion of the preserve (East Bay Regional
Park District 2000).
Recreational activities on the preserves include hiking, bicycling, nature study,
picnicking, camping, and horseback riding. Many sites also offer interpretive
programs for cultural and natural resources. Black Diamond Mines and Vasco
Caves provide guided tours of their historical resources (East Bay Regional Park
District 1977a, 1977b, 2000). Contra Loma Regional Recreation Area provides
opportunities for swimming, kayaking, wind surfing, and picnicking. Vasco
Caves Regional Preserve has limited public access to protect sensitive cultural
and biological resources. Plans for Vasco Caves include controlled visitation
(i.e., group size restricted to 35, with one group at a time entering the Preserve)
(East Bay Regional Park District 2000). In all the parks, rules prohibit visitors
from leaving the trails or disturbing plants or wildlife. EBRPD employees
monitor and evaluate visitor impacts. Policies and practices are adjusted on the
basis of employee assessments to improve resource management.

Mount Diablo State Park and Cowell Ranch
Nearly one-third of Mount Diablo State Park is within the inventory area. This
portion of the park contains the North and South Peaks of Mount Diablo and the
eastern slopes of the mountain. Recreational activities within the park include
camping, hiking, mountain biking, horseback riding, hang gliding, and
photography. Visitor impacts are monitored and evaluated by park employees.
Vegetation management policies focus on restoration of native communities by
removal of nonnative species, revegetation, and the use of prescribed burning.
Some common herbicides are used to control roadside vegetation and to remove
nonnative species. Rodenticides are generally not used and are only considered
for use in and around park residences. Exotic animal control programs include
trapping and removal of feral animals in the park. Little or no grazing takes
place in the park.
In late 2002, Cowell Ranch became the newest addition to the California State
Park system. Plans to develop the ranch generated controversy, which was
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resolved when the Trust for Public Land secured the bulk of the property for
public open space and park purposes with funding from a variety of public
sources. The nearly 4,000-acre ranch includes annual grasslands, oak woodlands,
wetlands, and seasonal streams and provides habitat for special-status species
such as red-legged frog, fairy shrimp, tiger salamander, and San Joaquin kit fox.
The California Department of Parks and Recreation is developing a management
plan for the park in cooperation with the City of Brentwood. Currently, the ranch
is not open to the public.

Los Vaqueros Watershed and Reservoir
CCWD manages the Los Vaqueros Watershed and Reservoir for many
recreational and biological resources. Biological resource management includes
the following activities.
Wetland mitigation site management.
Valley oak, blue oak, and riparian woodland mitigation site management.
Blue oak woodland habitat assessment.
San Joaquin spearscale monitoring.
Native perennial grassland enhancement.
Noxious weed control.
Kit fox monitoring and habitat management.
Reptile and amphibian monitoring.
Bald eagle monitoring.
Ferruginous hawk habitat enhancement.
Golden eagle nest site monitoring.
Wild pig control.
Fishery establishment.
CCWD manages many stock ponds and stream channels throughout the
watershed for California red-legged frogs. In the northern and eastern portions of
the watershed, several areas are managed for wetland mitigation. The watershed
includes 4,150 acres of conservation easements that provide habitat and
movement corridors for San Joaquin kit fox. Alameda whipsnake habitat occurs
in the western portion of the watershed. CCWD manages this area to maintain
and enhance blue oak woodlands, valley oak savanna, valley oak woodland,
valley needlegrass, and grassland-bunchgrass patches. Patches of San Joaquin
spearscale are managed in the northern portion of the watershed. Watershed
managers use rodenticides and herbicides in localized areas when needed to
ensure public health or to prevent unacceptable damage to building foundations,
roadways, or other facilities.
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Livestock grazing is permitted in the northern and southern portions of the
watershed. Los Vaqueros supports nine grazing leases, two of which are
seasonal; the remaining seven are year-round. Grazing is also used to improve
grasslands and kit fox habitat. Rangeland is managed using an adaptive approach
based on annual monitoring (Contra Costa Water District 1999).
Recreational activities include hiking, fishing, picnicking, boating, biking,
equestrian activities, education, and interpretation. Hiking trails are located on
the western portion of the Los Vaqueros watershed. The eastern shoreline and
watershed are closed to the public (Contra Costa Water District 2002).

Seal Beach Naval Weapons Station, Detachment
Concord
The Seal Beach NWS, Detachment Concord (formerly known as the Concord
Naval Weapons Station and hereafter called Detachment Concord), comprises
12,920 acres in two units: a 7,648-acre unit north of SR 4 that encompasses
significant tidal areas, and a 5,272-acre inland unit adjacent to the inventory area
south of SR 4. Both units of Detachment Concord contain substantial areas of
undeveloped lands (Tetra Tech 2002). The northeast corner of the tidal unit of
Detachment Concord (approximately 1,500 acres) is included in the HCP/NCCP
inventory area. The inland unit is immediately adjacent to the inventory area,
and the protective blast zone from this unit extends into the inventory area. The
Los Mendanos Hills, which are privately owned and leased to PG&E for deepwell gas injection, separate the two units.
The Navy’s mission for the two units is distinct. The tidal unit remains an active
military port but is now operated by the U.S. Army. In 1999, the mission of the
inland unit changed to be retained as a strategic asset in the event of increased
requirements in response to a major conflict or change in geopolitical support
requirements in the Pacific region.
The inland unit of Detachment Concord comprises administration buildings,
residential areas, military barracks, weapons storage magazines, and maintenance
facilities. The Navy leases approximately 4,500 acres of the site for livestock
grazing.
The tidal unit contains facilities for sorting returned ordnance, railroad and truck
classification yards, and three ocean terminal piers, as well as wetlands and a
wildlife preserve. Included in the tidal area acreage are six bay islands, totaling
1,571 acres in Suisun Bay directly north of the shipping channel. In 1984, the
Navy signed an MOU with USFWS designating much of the tidal area, including
all the islands, as a wetland preserve. Most of the upland area, including all of
the tidal unit within the inventory area, is leased out for livestock grazing.
The Navy has designated zones around the facility as Explosive Safety Quantity
Distance (ESQD) arcs (also known as blast zones) to safely store and handle
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munitions. Currently, ordnance is not stored in the inland unit of Detachment
Concord, but the Navy is required to maintain the ESQD arcs in the event that
weapons storage is reactivated. Arcs are variable in radius depending on the
nature of the storage facility, but they generally extend up to approximately 500
feet beyond the eastern boundary of Detachment Concord into the inventory area.
No development is permitted within the ESQD arcs. The ESQD arcs protecting
the tidal unit are contained within the unit’s boundaries.

Integrated Natural Resources Management Plan
In 2002, the Navy approved a final Integrated Natural Resources Management
Plan (INRMP) for Detachment Concord (Tetra Tech 2002). The purpose of this
plan is “to guide the natural resources management program at Detachment
Concord from 2002 to 2006 and to provide a solid foundation from which to
build the program beyond 2006.” The INRMP also ensures the sustainability of
the military mission while maintaining the integrity of the ecological processes and
its ecosystems. According to the Navy, the INRMP will also ensure that natural
resource conservation measures and Navy and Army activities on Detachment
Concord are integrated and consistent with federal stewardship requirements. The
INRMP was prepared to comply with the 1997 amendments to the Sikes Act,
which requires the preparation and implementation of INRMPs for all military
facilities, as well as their update every 5 years.
Management of the sites will be guided by detailed management goals,
objectives, and strategies outlined in the INRMP (Tetra Tech 2002). Selected
management objectives relevant to the HCP/NCCP are listed below.
Continue to conserve habitat for the federally listed threatened California
red-legged frog (including maintain livestock exclusion fencing around
ponds, conduct surveys for frogs prior to activities in suitable habitat).
Continue to conserve habitat for the federally designated candidate
[subsequently listed as threatened] California tiger salamander (including
conducting population and habitat assessments and discouraging pesticide
use for ground squirrel control in areas where salamanders may occur).
Support biodiversity at Detachment Concord by enhancing specific wildlife
habitat areas, when and where appropriate.
Protect wildlife habitat areas from adverse grazing and human-induced
impacts (including controlling nonnative plants, conducting a station-wide
biodiversity survey before developing the 2007 INRMP).
Manage grazing activities to reduce negative ecological impacts on riparian
habitat and associated wildlife (including planting willow cuttings, maintain
existing meandering zone of Mount Diablo/Seal Creek, identify potential oak
woodland revegetation sites).
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City of Concord General Plan Update
The City of Concord initiated a comprehensive General Plan update in the fall of
2002 that included planning the future land uses of Detachment Concord if the
facility is closed and made available for development. According to the most
recent plans (Dyett & Bhatia 2004), the City envisions Detachment Concord as a
regional employment center, retail center, and residential community with a mix
of land uses. The area would also support parks, trails, and natural reserves. The
City has committed to preserving hillsides and sensitive habitats within
Detachment Concord as a top priority.
Alternative land use scenarios for Detachment Concord entail a new population
ranging from 29,900 to 46,900 residents and from 11,600 to 18,000 housing units
(Dyett & Bhatia 2004). Open space excluding parks would comprise between
32% and 40% of the land area within Detachment Concord under the different
development scenarios. No footprints of development have been proposed for
Detachment Concord at this time. However, in order to meet the policy
objectives for open space preservation on the site, the hillsides immediately
adjacent to the HCP/NCCP inventory area would likely be preserved, along with
the high-quality riparian corridor along Mount Diablo Creek.

Closure of Inland Portion of Detachment Concord
In September 2005, the U.S. Department of Defense recommended Detachment
Concord as a facility to be closed as part of the 2005 Base Realignment and
Closure (BRAC) process. According to this plan, the inland unit would be closed
except for facilities needed to support port operations at the north unit. The north
unit (also known as the tidal unit) will continue to operate but will be transferred
to the Department of the Army (U.S. Department of Defense 2005). The
President forwarded the BRAC final report to Congress in September 2005, and
Congress passed legislation to enact it on November 9, 2005.

2.3 Covered Activities and Projects
This section describes the activities and projects within the inventory area for
which the HCP/NCCP will provide compensation, avoidance, and minimization
of impacts for covered species. These are the covered activities for which
incidental take authorization will be obtained.
Activities are actions that occur repeatedly in one area or over a wide area.
Projects are well-defined actions that occur once in a discrete location. Covered
activities in this HCP/NCCP fall into three distinct categories.
All activities and projects associated with urban growth within the urban
development area (defined in Section 2.3.1 below).
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Activities and projects that occur inside the HCP/NCCP preserves.
Specific projects and activities outside the UDA.
All activities or projects seeking coverage under the HCP/NCCP are subject to
approval by the local jurisdiction (city or County; see Chapter 8, Plan
Implementation, for a description of the approval process). Activities or projects
that do not fall clearly within the descriptions provided below will be evaluated
on a case-by-case basis. An activity or project will be covered under the
HCP/NCCP if it:
does not preclude achieving the biological goals and objectives of the
HCP/NCCP,
is a type of impact evaluated in Chapter 4 of the HCP/NCCP, and
is consistent with the amount of take coverage3 assumed for the project or
activity and sufficient take coverage under the permits remains available.

2.3.1

Activities within the Urban Development
Area
This category includes all ground- or habitat-disturbing projects and activities
that may occur within the urban development area (UDA; see Figure 2-3 for the
location of the initial urban development area). This category is intended to be as
inclusive as possible to accommodate urban growth; it includes the construction
and maintenance of typical urban facilities, public and private, consistent with
local general plans and local, state, and federal laws. This category includes, but
is not limited to, the construction, maintenance, and use of the following
facilities.
Residential, commercial, and industrial facilities (e.g., homes, retail centers,
office buildings, factories, warehouses).
Public service facilities such as police stations, fire stations, hospitals,
churches, public health centers, schools, administration centers, private
airports, and community centers. Funeral and internment services such as
mortuaries, crematoriums, mausoleums, and cemeteries are also included in
this category.
Recreational facilities such as neighborhood parks, golf courses, indoor and
outdoor sports centers, racetracks, campgrounds, and trails.
Transportation facilities including sidewalks, bikepaths, paved and unpaved
roads, culverts, fords, bridges, and highways.
Public and private utilities including transmission lines, telecommunications
lines, and gas lines.

3

Take coverage is defined in this HCP/NCCP in terms of land-cover types lost as a result of covered activities. See
Chapter 3 for the definition of land-cover types; see Chapter 4 for an estimate of loss of these land-cover types.
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Water supply and delivery facilities including water treatment plants, water
supply pipelines, and canals.
Flood control and other stream-related facilities including dams, armored
creeks, detention ponds, streams, and urban stream restoration projects.
Waste management facilities including sewage treatment plants, recycling
centers, and transfer stations.

Changes in the Urban Development Area
As described in Chapter 1, the HCP/NCCP permit area that covers urban
development would expand or contract as a result of local land use decisions
made independently of the HCP/NCCP. The permit area for urban development
(i.e., urban development area) will correspond to the County ULL or the city
limits of participating cities, whichever is largest4. If a participating city expands
or shrinks its city limit or if the County ULL shrinks or expands, the permit area
for the HCP/NCCP would automatically expand or shrink to reflect the land use
policy change, as long as the conditions below apply.
The revised urban development area, together with projected impacts from
covered activities outside the urban development area, does not exceed the
maximum land cover or total impact projections (i.e., take limits) in
Chapter 4.
The revised urban development area excludes areas designated as high
priorities for acquisition under the HCP/NCCP conservation strategy, as
designated in Figure 5-3, Acquisition Priorities Under the Maximum Urban
Development Area Scenario5 (see Chapter 5).
The revised urban development area is consistent with successful
implementation of the HCP/NCCP conservation strategy (see Chapter 5 and
Figures 5-2 and 5-3).
Two urban development areas are defined for the purposes of the analysis: the
initial urban development area and the maximum urban development area. The
initial urban development area (Figure 2-3) is an area within the current County
ULL, excluding some areas within the ULL surrounding the Byron Airport6
(approximately 1,800 acres). These areas have been excluded because full
development of those locations may not occur during the permit term of the
HCP/NCCP. The excluded areas may be added to the urban development area at

4

However, the applicable land use planning agency may exclude defined areas within its ULL or jurisdictional
boundaries from the urban development area.
5
To more precisely define the boundaries of the areas into which the UDA may not extend, a Permittee may provide
detailed site-specific information on topography and natural resources and must seek approval from CDFG and
USFWS to define this boundary.
6
Note that planned expansion of the Byron Airport (up to approximately 300 acres) is covered by the HCP/NCCP;
see discussion below.
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such time as urban land use designations are approved in these areas, subject to
the conditions described above for expanding the permit area.
The maximum urban development area is the largest area to which urban
development could expand under the terms of this HCP/NCCP. The size and
impacts of the maximum urban development area were established by
analyzing areas outside the initial urban development area that are proposed
for future development in the general plans of Brentwood, Clayton, Pittsburg,
and the County (City of Brentwood 1993; City of Clayton 2000; City of
Pittsburg 2001; Contra Costa County 2005), and
ensuring consistency with the biological goals and objectives of this Plan and
with the conservation strategy (see Chapter 5), including the conditions
described above for changes to the urban development area.
The urban development area covered under the HCP/NCCP at the end of the
permit term could fall anywhere in the range defined by the initial urban
development area and the maximum urban development area, depending on local
land use decisions that occur during the permit term.

2.3.2

Rural Infrastructure Projects
Specific projects taking place outside the ULL are also included as covered
activities in this Plan. These rural infrastructure projects provide infrastructure
that supports urban development within the urban development area (Figure 2-4).
Only projects that were reasonably well defined at the time of HCP/NCCP
approval are included in the Plan. The Plan would allow activities encompassing
up to 933 acres for the rural infrastructure projects and activities listed below.
Projects are divided into three categories: transportation projects, flood
protection projects, and utility projects. Most rural road projects covered by the
Plan will be led by Contra Costa County. All flood protection projects covered
by the Plan will be led by the County Flood Control District. Utility projects will
likely be led by the private companies that own the utility lines.
Some of these projects could be led by state or local agencies that are not
expected to be Permittees or signatories of the HCP/NCCP Implementation
Agreement. Because these agencies are not subject to the jurisdiction of the
Permittees (e.g., Contra Costa County), they will have to take additional
administrative steps in order to receive coverage under the Plan. See Chapter 8
for details on the process by which other agencies can be included in the permit
coverage offered by the Plan during implementation as Participating Special
Entities.
Projects described below are capital projects. The operation and maintenance
(O&M) of these projects, as well as O&M activities for existing facilities, are
described in Section 2.3.3, Specific Rural Infrastructure Activities. All dates for
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construction projects are approximate; projects built at other times during the
permit term will still be covered by the Plan.

Transportation Projects
The following specific transportation-related projects are covered by this Plan.
Their locations are shown in Figure 2-4.

Buchanan Bypass
The City of Pittsburg is leading planning for the Buchanan Road Bypass to
implement its General Plan (City of Pittsburg 2001). Plans for the Buchanan
Bypass call for a four-lane major arterial that connects Kirker Pass Road with
Somersville Road and Donlon Boulevard. A preliminary route alignment with
approximate limits of grading is presented in the Buchanan Road Bypass
Programmatic EIR (Duncan & Jones 2003). The extension of Donlon Boulevard
to connect to the Bypass is an associated project, the precise alignment and
environmental impacts of which will be addressed in a project-specific EIR.

Kirker Pass Road Widening
Contra Costa County is considering adding an approximately 9,600-foot truckclimbing lane on Kirker Pass Road between Clearbrook Drive in Concord and the
Pittsburg city limit. The northbound lane is from Clearbrook to the northern
Hess Road intersection. The southbound lane is from the Pittsburg city limit to
the southern Hess Road intersection.

Marsh Creek Road Realignment at Selected Curves
The County plans to realign selected curves of Marsh Creek Road and widen
shoulders between Aspara Drive (Aspara Drive is located just east of Morgan
Territory Road) and Deer Valley Road. The County intends to commence initial
engineering work in 2007–2008. Construction is expected to continue beyond
2010.

Byron Airport Expansion
The Byron Airport is owned and operated by Contra Costa County. The Byron
Airport Master Plan (Contra Costa County Airports 2005) describes proposed
land uses at the site, including plans for additional aviation and commercial
development. Future development plans include providing additional commercial
services at the Byron Airport along the area bordered by Holey Road, Byron Hot
Springs Road, and the existing NW–SE runway of the airport. Additional land is
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reserved for aviation use along the W–E runway. The existing NW-SE and W-E
runways are proposed to be extended to the southeast and east by 1,500 feet and
900 feet, respectively. A maximum of approximately 360 additional acres could
be developed or otherwise impacted by the airport if the Master Plan is fully
implemented. However, approximately 68 of these acres are in areas where
development is restricted by Federal Aviation Administration regulations so
future impacts are very unlikely there.
In 1992, USFWS issued a biological opinion and incidental take statement
pursuant to Section 7 of the ESA to USACE allowing take of San Joaquin kit fox
resulting from construction of the Bryon Airport in accordance with the previous
Master Plan (Contra Costa County Airports 1986). In 1993, CDFG issued a take
permit under Section 2081 of the California Fish and Game Code allowing take
of kit fox. The USFWS take statement and CDFG take permit still apply to the
remaining construction planned at the airport under the current Master Plan.
(The mitigation for these permits has been implemented and is summarized in
Chapter 5). These permits did not cover any incidental take of species that have
been listed by the federal or state governments since 1993 (e.g., California redlegged frog, California tiger salamander, vernal pool invertebrates), nor did they
cover non-listed species that may become listed in the future.
The 1992 and 1993 permits from USFWS and CDFG covered approximately 200
acres of impacts to natural land cover types. At present, the developed footprint
of the airport (including the grassy medians between the runways and taxiways)
is approximately 112 acres. Approximately 88 acres of take coverage remains
for the airport under the earlier permits.
Because this project may be funded, in part, by the Federal Aviation
Administration, ESA compliance may be needed through Section 7 rather than
Section 10. If this is the case, the Section 7 consultation will follow the
guidelines for all Section 7 consultations in the inventory area described in
Chapter 10.

Byron Highway Northern Extension
Contra Costa County, in cooperation with other agencies, is planning a variety of
improvements to the Byron Highway, also known as J4. As specified in its general
plan, the County plans to extend the Byron Highway north from Delta Road to East
Cypress Road (Contra Costa County 2005). Preliminary engineering and
environmental work on the extension is scheduled for 2006 and 2007.

Byron Highway Widening
Shoulder-widening projects to improve the safety of the Byron Highway are
planned to occur in phases at Camino Diablo and from Hot Springs Road to the
county line. Construction is planned for completion in 2007. The County also
plans to widen the Byron Highway along the frontage of the school district office
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and Byron Elementary School to provide a dual left turn lane. Preliminary
engineering work is scheduled for 2005; construction is planned for completion
in 2007.
Intersection improvements are also planned at the intersection of the Byron
Highway and SR 4. These improvements include widening the existing pavement
to provide two lanes in each direction at the intersection. Construction on the
intersection improvements is not planned for completion until 2008. Funding for
this project will come from Measure C, which passed in November 2004.

Vasco Road to Byron Highway Connector
The County is considering extending an existing road or building a new road to
provide a connection between Vasco Road (SR 84) and the planned SR 239 (now
the Byron Highway). An amendment to the County’s general plan is necessary
before work can begin on this project. Initial fundraising has started for studies
that will support a project EIR/EIS. Because the location of this connector road
is not yet determined, the HCP/NCCP will cover the footprint of this road within
a study area bounded by Vasco Road, Byron Highway, Armstrong Road to the
south, and Camino Diablo to the north. An extension and widening of
Armstrong Road is one possible scenario that has been proposed. Connections in
the southern end of the study area (i.e., at or closer to Armstrong Road) are
expected to have greater impacts on natural communities and covered species
than connections closer to Camino Diablo.

Brentwood-Tracy Expressway/State Route 239
A variety of organizations have raised a conceptual proposal to make the Byron
Highway into a state highway (SR 239) to increase road capacity between Contra
Costa and San Joaquin Counties. New planning studies to be initiated in 2005
will examine the feasibility of using the Byron Highway for an alignment of
SR 239 that would extend from the Vasco Road–Byron Highway Connector
described above to the County line. This project would convert the Byron
Highway to an expressway or multi-lane freeway depending on the outcome of
planning studies. The road will connect Brentwood with I-205 or I-580 in San
Joaquin County. SR 239 may replace the Byron Highway widening project
described above.
To address this future need, an alignment for SR 239 is covered within a study
corridor 1,500 feet wide in Contra Costa County (the portion of the road in
Alameda County is not covered by this Plan) that extends from Byron to the
Alameda County line. The location of the study corridor has not been
determined but may be centered on the current Bryon Highway. The study
corridor may also extend west of the Highway to the railroad tracks or to the east
(where less-sensitive cultivated land cover types predominate) closer to the
community of Discovery Bay (e.g., along Marsh Creek Road). The final chosen
study area must include room for road alignments that will be consistent with the
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conservation strategy in Chapter 5 (e.g., avoid large patches of alkali grassland
and alkali wetland targeted for preservation east of the Bryon Highway).
Although the HCP/NCCP covers only the portion of this project in Contra Costa
County, project impacts will need to be considered as a whole (in both counties)
for the anticipated Section 7 consultation with USFWS. Mitigation measures in
the HCP/NCCP will guide the Section 7 consultation for the portion of the
project in Contra Costa County.

eBART
The Contra Costa Transportation Authority (CCTA) and the San Francisco Bay
Area Rapid Transit District (BART) have completed the SR 4 East Corridor
Transit Study, which recommends short-term and long-term public transit
improvements, along with the planned highway and roadway improvements,
from SR 242 in the west to the County Line in the east. One such
recommendation is eBART. This rail service extension would run in the median
of SR 4 from Bay Point to Loveridge Road and then in AN existing railroad
right-of-way through Brentwood and on to Byron. New station locations
proposed include Brentwood, Antioch, Oakley, Pittsburg and Byron, as well as
modifications to the existing Pittsburg/Bay Point BART Station to allow crossplatform transfers between the eBART trains and BART trains. Specific
locations are still being studied and may be modified as part of the environmental
review process. In November 2002, a preferred conceptual alternative was
selected. EIR/EIS studies were initiated in 2005 and a Draft EIR/EIS is
expected in 2007.
This covered project includes right-of-way acquisition and any road or railroad
infrastructure needed specifically to support eBART, including railroad crossing
signals, traffic signalization, parking lots, and additional lanes on existing roads.
The project will include construction of four station lots and park & ride lots
along the route. Two of these stations, in Brentwood and Oakley, will be within
the UDA and are therefore already covered by this Plan. One will be in Antioch
and the other will be near Byron. The Byron station will probably be inside the
UDA, but could move outside the UDA during the environmental review
process. The Antioch and Byron stations are also covered by the Plan.
BART will be the lead agency in the CEQA process. The Federal Transmit
Administration will be lead agency under NEPA. The eBART project team is a
partnership among BART, the Contra Costa Transportation Authority (CCTA)
and the communities in East Contra Costa County and receives policy direction
from a Policy Advisory Committee made of elected officials from BART, cities
in eastern Contra Costa County, and the County. CCTA will be the lead agency
for purchase of right-of-way. BART will be the lead agency on the design and
construction of these stations. To receive take coverage under the Plan, CCTA or
BART would have to apply to the HCP/NCCP Implementing Entity as a
Participating Special Entity (see description of this process in Chapter 8). If a
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federal agency is involved in funding the project, ESA compliance will need to
be obtained through the Section 7 process.

Vasco Road Widening/State Route 84
Vasco Road will be widened and portions realigned as a safety and capacity
enhancement from the SR 4 Bypass to I-580 in Alameda County. The initial
improvements will address safety issues. Later phases will provide a four-lane
divided expressway to standards suitable for route adoption by Caltrans as SR 84.

Various Road Widening or Extension Projects
Bethel Island Road Widening. Bethel Island Road, a north-south road east
of Oakley, will be widened from a two-lane road to a four-lane arterial from
East Cypress to Gateway Road on Bethel Island. A new bridge will be
constructed over Dutch Slough. Only the portion of the road-widening
project within the inventory area is covered by the HCP/NCCP.
Cypress Road Widening. In the same vicinity as Bethel Island Road,
Cypress Road, an east-west road, will be widened to a four-lane arterial from
SR4 to Bethel Island Road. The new road will have a grade separation at the
Burlington Northern railroad crossing and a new signal at SR4. Most if not
all of this road-widening project would be within the UDA in Oakley.
Sand Creek Road Extension. An east-west road in the Brentwood area,
Sand Creek Road would be extended eastward approximately one-third of a
mile from the Brentwood City Limits to connect to Sellers Avenue. The
extended road would be a four-lane arterial.
Sycamore Avenue Extension. An east-west road in the Brentwood area just
south of Sand Creek Road, Sycamore Avenue would be extended
approximately one-third of a mile eastward from the Brentwood City Limits
to connect to Sellers Avenue. The extended road would be a two-lane
roadway.
Walnut Boulevard Widening. An north-south road in the Brentwood area,
Walnut Boulevard would be widened from two to four lanes over an
approximately 2.2 mile segment from the Brentwood City Limit south to the
State Route 4 Bypass and Vasco Road.
Marsh Creek Road Widening. An east-west road south of Brentwood,
Marsh Creek Road will be widened from two to four lanes over an
approximately 4 mile segment from the State route 4 Bypass east to the
existing State Route 4 near Discovery Bay.
Balfour Road Widening. An east-west road in the Brentwood area, Walnut
Boulevard would be widened from two to four lanes over an approximately
1.3 mile segment from the Brentwood City Limit west to Deer Valley Road.
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San Marco Road Extension. The City of Pittsburg proposes in its General
Plan to extend San Marco Road from the current San Marco subdivision
south and east to connect to Bailey Road at or near the Bailey Estates
Subdivision. The roadway would be two to four lanes. A precise alignment
has not been determined. The portion of this road extension outside the
initial UDA is covered by the HCP/NCCP. The portion inside the initial
UDA will be covered inside the Urban Development Area. The portion of
the proposed road extension outside the initial UDA is approximately one
mile long. The UDA may change in this area as a result of the new Pittsburg
ULL. If this change occurs, the portion of the San Marco Road Extension
that crosses open space is still subject to the road design requirements in
Table 6-6.
State Route 4 Widening to Discovery Bay. SR 4 is a mix of two and four
lanes. Oakley and the County are proposing to expand the portions of SR 4
that are currently two lanes to four lanes to improve traffic flow and safety.
These two-lane portions occur between Oakley and Discovery Bay and cross
the County’s agricultural core. This project is covered by the HCP/NCCP.

Bridge Replacement, Repair, or Retrofit
Contra Costa County maintains more than 50 bridges in the inventory area on
public roads; most of these bridges are outside the ULL. During the permit term,
these bridges may need repair, seismic or other safety retrofit, or complete
replacement. The replacement, repair, or retrofit of all County-maintained
bridges within the inventory area constitute a covered activity. Increasing the
number of lanes on a bridge is not a covered activity unless it is associated with a
road construction project specifically covered by this Plan.

Road Safety Improvements
Contra Costa County must upgrade the safety of existing rural roads as
conditions change and traffic on these roads increases. Road safety
improvements will be covered by the Plan. The following types of road safety
projects covered by this Plan include the activities listed below.
Installing traffic signals, signs, flashing beacons, or other safety warnings.
Painting new lane striping.
Installing “rumble” strips or other safety markers.
Increasing road lane widths or adding turn lanes (but not increasing the
number of lanes).
Minor curve realignment for safety purposes (less than 250 feet long and less
than 0.25 acre of new ground disturbance).
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Installing retaining walls, metal beam guard rails, or other safety barriers.
Median barriers that could inhibit wildlife movement will require approval
by USFWS and CDFG.
Constructing, resurfacing, or regrading road shoulders.
Other road safety improvements that do not result in a significant change in
road width or alignment or that are approved for coverage by USFWS and
CDFG.
An example of an upcoming project that falls into this category is the Balfour
Road Shoulder-Widening Project. The County plans to widen the pavement of
Balfour Road from 20 feet to 32 feet on Balfour Road between Deer Valley Road
and the Brentwood City Limit to provide safety shoulders. This project is
scheduled for initiation in 2006 and for completion in 2007–2008.
Expanding the number of lanes on existing roads could be considered road safety
improvements, but such activities are not covered by this Plan unless associated
with a specific road project cited in this chapter.

New Bicycle Trails
The first countywide bicycle and pedestrian plan for Contra Costa County was
prepared in 2003 (Contra Costa Transportation Authority 2003). This plan
outlines policies for the maintenance and expansion of the existing network of
more than 350 miles of bikeways and trails to more than 600 miles. The majority
of these existing and new projects are within the UDA and would therefore be
covered by this Plan automatically. Many of the proposed bike trail projects
occur on existing or proposed roads (on-street trails); consequently, they would
have minimal or no additional impacts on natural communities beyond the road
projects listed above. Proposed off-street trails occur along railroad rights-of-way
or along creeks.
County bike trail projects outside the UDA that are covered by this Plan include
(Contra Costa Transportation Authority 2003) the following.
Kirker Pass Road trail (5.2 miles7, on-street).
Evora Road trail (2.3 miles, on-street).
Marsh Creek–Camino Diablo bikeway (12.5 miles, on-street).
Vasco Road trail (8.6 miles, on-street).
Deer Valley Road trail (6.5 miles, on-street).
Balfour Road trail (2.4 miles, on-street).
East County SR 4 trail (7.3 miles, on-street).
7

Approximate mileage presented for total unbuilt trail segment; length within inventory area and outside the initial
UDA may be less than this amount.
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Bryon–Bethel Island bikeway (10.2 miles, on-street and off-street).
Union Pacific Rail trail (19.5 miles, off-street).
De Anza National Trail–Rock Slough–Bethany Reservoir bikeway (8.5
miles, off-street in eastern edge of inventory area).
Mokelumne Crest to Coast trail (11.1 miles, off-street, from Brentwood east
to Sierras).
Cypress Road trail (on and off-street).
Marsh Creek regional trail (4.5 miles, off-street along Marsh Creek above
and below Marsh Creek Reservoir).
Big Break regional trail (2.5 miles, off-street; some outside the inventory
area).
SR 4 Bypass trails (off-street).
Other trail projects approved for coverage by USFWS and CDFG.

Flood Protection Projects
The County Flood Control District is responsible for providing flood protection
within formally designated drainage areas (formed drainages) within Contra
Costa County. Construction and maintenance of flood protection facilities,
including detention basins, reservoirs, creeks, and canals, are funded by
development fees and assessments in each formed drainage. Drainages of the
County Flood Control District span city and county boundaries, so the District
has jurisdiction both in unincorporated portions of the County and within cities,
including the city of Antioch8. Specific projects and activities of the County
Flood Control District are proposed in the District’s 5-year Capital Improvement
Program. The following projects outside the initial UDA or within the city of
Antioch are proposed for coverage in the HCP/NCCP.

Construction and Expansion of Detention Basins
The County Flood Control District maintains and operates several detention
basins in the inventory area for flood and sedimentation control. Two existing
facilities need to be expanded to meet the growing population of the inventory
area (Table 2-5). Two of these basins, Lower Sand Creek and Deer Creek, are
within the Brentwood city limits and are therefore automatically covered by the
Plan as urban development. Three other basins, Lindsey, Trembath, and Oakley,
are within Antioch. Although urban development in Antioch is not covered by
the Plan, these projects are covered because they are projects of the County Flood
Control District.

8

The East Antioch Creek watershed (Drainage Area 56) and West Antioch Creek watershed (Drainage Area 55) lie
primarily within Antioch.
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All the proposed and expanded basins are off-stream. The total footprint of the
new and expanded basins is approximately 400 acres. One of the sites, Marsh
Creek, functions as detention basins but is classified by the Flood Control
District as a reservoir; it is discussed below.

Expansion of County Flood Control Reservoirs
The County Flood Control District also maintains and operates small flood
control detention basins (they are often called reservoirs although they have no
water supply function) inside and outside the initial UDA that support urban
development The County Flood Control District proposes to expand the Marsh
Creek Reservoir substantially (Table 2-5).
Marsh Creek Reservoir Expansion
The original design capacity of the Marsh Creek Reservoir was to hold runoff
from 50-year storm events. Over time, the storage capacity of the detention basin
has diminished substantially due to silting and vegetation growth. Dredging and
vegetation removal are no longer viable options to restore this capacity because
of the reservoir’s high habitat value and the need to minimize disturbing
sediment contaminated with mercury. Mercury mines active in upper Marsh
Creek from the 1860s to the 1950s have greatly increased the deposition of
mercury into Marsh Creek (Slotten et al. 1996, 1997, 1998). Much of this
mercury-laden sediment has been accumulating in the Marsh Creek reservoir
behind the dam.
The County Flood Control District wishes to restore and expand the reservoir’s
flood storage capacity to accommodate 100-year flood events to provide
additional protection to the expanded development downstream in Brentwood.
To accomplish this, the County Flood Control District in 2002 acquired 211 acres
immediately south of the reservoir on both sides of Marsh Creek Road (152 acres
on the west side of the road and 59 acres on the east side). All or a portion of this
land would be used to detain additional water during high flow events only. The
land elevation to the south of the reservoir would be lowered by up to 5–10 feet,
and small channels would be installed to connect this new basin with either
Marsh Creek, the south side of the reservoir, or both (Detjens pers. comm.). The
new basin would be designed to flood once every 5–10 years and drain within 72
hours. The elevation of the new basin would be higher than that of the wet pool
of the reservoir; accordingly, the wet pool would not be expanded. In addition,
mercury-laden sediment in the reservoir would not be disturbed. The project is
currently scheduled in the County’s Capital Improvement Program for 2009.
The land is currently grazed by cattle and would continue to be grazed even
during use as a dry detention basin; consequently, most of the time this area
would function as a grassland or pasture. It is expected that portions of the new
basin would need to be dredged periodically to remove accumulated sediment,
possibly every 10–15 years.
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Riparian habitat along Marsh Creek on land owned by the County Flood Control
District is of high quality but discontinuous and presents some of the best
riparian restoration opportunities in the inventory area. (The Marsh Creek
Reservoir Expansion project would have little or no impact on riparian
vegetation.) In addition, the grassland adjacent to the creek could be restored to a
more native grassland, valley oak savanna (similar to the valley oak savanna on
the Los Vaqueros property nearby), expanded cottonwood-willow forest, or a
combination of these land cover types. Habitat on this site could also be
improved for San Joaquin kit fox. All these restoration options may be
compatible with the site’s use as a high-flow detention basin. The County Flood
Control District is interested in exploring restoration opportunities on this site
and partnering with the HCP/NCCP Implementing Entity to accomplish them.
Because of the uncertainty in the project design, these restoration elements would
be developed with the Implementing Entity, CDFG, and USFWS when project
funding becomes available.
This project is a covered activity as long as restoration opportunities described
above are considered in project design and there is no change in the potential
exposure of covered species to biologically available mercury as a result of the
project.

Channel Improvement and Widening
The County Flood Control District maintains extensive networks of creek
channels in the inventory area, mostly through urban areas within the initial
UDA. Many of these channels require improvement or widening to increase
flood capacity and provide greater opportunity for habitat restoration that is
compatible with flood protection. All such projects inside the UDA within
participating cities are covered projects under the Plan (as urban development).
The County Flood Control District plans several channel improvement/widening
projects within developed areas outside the initial UDA or in Antioch, all of
which are covered by this Plan within the inventory area. Planned projects
include, but are not limited to:
Install storm drain line and improve unnamed creek near Port Chicago
Highway and Skipper Road in Bay Point (Project DA 48B) (only that portion
of the project inside the inventory area is covered by the Plan).
Improve West Antioch Creek near 10th Street in Antioch (Project DA 55).

Utility Construction
Public and private utility infrastructure such as electric transmission lines, gas
pipelines, petroleum pipelines, telecommunications lines, or cellular telephone
stations may be covered activities outside the UDA and outside the HCP/NCCP
preserves (see discussion in Section 2.3.4 for coverage of utility construction and
maintenance within preserves). Because of the uncertainty in their location and
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project footprint, coverage for these projects will be decided on a case-by-case
basis by the Implementing Entity, USFWS, and CDFG. This will allow
alternative siting or redesign, if possible, to avoid or minimize impacts on
covered species and natural communities. See Section 2.3.3 below for a
discussion of utility operation and maintenance outside the UDA.

Park and Recreation Facilities
Park and recreation facilities may be covered activities outside the UDA and
outside the HCP/NCCP preserves. Because of the uncertainty in their location
and project footprint, coverage for these projects will be decided on a case-bycase basis by the Implementing Entity, USFWS, and CDFG. This will allow
alternative siting or redesign, if possible, to avoid or minimize impacts on
covered species and natural communities.

2.3.3

Rural Infrastructure Operation and
Maintenance Activities
Road Operation and Maintenance
All routine road O&M activities that occur within the UDA are covered by this
Plan. The Contra Costa County Department of Public Works also maintains and
operates roads within the inventory area outside the initial UDA. The routine
O&M of these County-maintained roads outside the ULL a is also a covered
activity under this Plan, including the following routine or emergency activities.
Signage maintenance or replacement.
Traffic control device maintenance or replacement.
Guardrail, fence, or crash cushion inspection, maintenance, or replacement
(median or shoulder barriers should be replaced with structures that are both
safe for vehicles and compatible with wildlife movement whenever possible;
replacement should at least not make wildlife movement more difficult).
Pavement maintenance or resurfacing.
Replacing pavement striping or markers.
Tree trimming or removal for safety.
Debris collection and removal on roads, trash racks, and shoulders.
Natural disaster damage repair.
Storm damage repair.
Vehicle accident repair and cleanup.
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Weed control (the use of herbicides is not covered by the federal permit and
therefore its use cannot result in take of federally listed species).
Mowing of medians and shoulders for fire hazard reduction.
Grading shoulders (up to 12 feet from the edge of paved or unpaved
roadways).
Grading existing dirt roadways.
Repair or replacement of retaining walls.
Culvert or drop structure maintenance, repair, retrofit, or replacement.
Curb, gutter, and sidewalk maintenance, repair, retrofit, or replacement.
Bridge repair and maintenance.
Ditch, catch basin, or hydraugers clearing.
Landscaping maintenance.
Other routine road O & M activities approved for coverage by USFWS and
CDFG.
All activities will follow the best management practices (BMPs) and
avoidance/minimization measures described in Chapter 6.

Flood Protection Facility Operation and
Maintenance
All facilities operated by the County Flood Control District require both routine
scheduled and periodic unscheduled maintenance that is driven by immediate
needs. In addition, emergency repairs are occasionally needed following major
storm events or other natural disasters. Many of the District’s facilities were
built by them or other federal agencies and are required by these federal agencies
to be maintained to certain design standards.
Maintenance of existing flood protection facilities within the inventory area that
are subject to existing Memorandums of Understanding (MOUs) or
Streambed/Lakebed Alteration Agreements with CDFG are covered subject to
the requirements of those existing MOUs or Agreements. The following routine,
periodic, and emergency operation and maintenance activities outside the initial
UDA (most are within the city of Antioch) are covered by this Plan (these
activities are automatically covered inside the UDA under the urban development
category).
Cleaning concrete channels.
Dam maintenance.
Ditch cleaning.
Flapgate servicing.
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Grading access roads as needed to maintain access and safety.
Maintaining and cleaning hydraugers.
Mowing, herbicide use, or tree trimming for vegetation control as needed to
maintain design flood capacity, fire hazard reduction, or safety of :
channels and reservoirs,
uplands in reservoir basins
access roads,
levees, or
within rights-of-way
Note: the use of herbicides is not covered by the federal permit and
therefore its use cannot result in take of federally listed species.
Maintaining landscaping along flood control channels and other facilities.
Removing debris or log jams from channels, reservoirs, or trash racks.
Rodent control on levees, dams, and other structures to ensure structural
integrity including rock placement and limited pesticide use (the use of
pesticides is not covered by the federal permit and therefore its use cannot
result in take of federally listed species).
Repair or replacement of drainage structures, fences, or retaining walls.
Repair of channel banks damaged by erosion or slope failure.
Silt removal within non-tidal areas of natural channels or reservoirs to
maintain design flood capacity; activity may include temporary dewatering to
allow silt removal (silt removal in Marsh Creek Reservoir is not a covered
activity because of the potential to mobilize high concentrations of mercury
in the sediment).
Sub drain servicing.
Emergency cleanup of material spills into channels, creeks, or reservoirs.
Some of these activities occur in tidally influenced creeks that may affect or may
take listed species not covered by the Plan (e.g., salt marsh harvest mouse,
California clapper rail, black rail). These activities are covered by the Plan only
for impacts on covered species. Additional compliance may be needed to allow
the activity to proceed.
All covered activities will follow the best management practices (BMPs) and
avoidance/minimization measures described in Chapter 6.

Utility Line or Facility Operation and Maintenance
There are many pipelines and cables in the inventory area outside the initial UDA
that are maintained by private companies such as Pacific Gas & Electric
October 2006

East Contra Costa County HCP/NCCP
2-31

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 2
Land Use and Covered Activities

Company (PG&E), other natural gas companies, petroleum companies, or
telecommunications companies. These companies also operate and maintain
electric substations, gas valve stations, radio broadcasting towers, and cellular
telephone towers, among other facilities. The routine O&M of existing facilities
on disturbed ground (e.g., concrete pads, gravel) is not expected to result in take
of covered species. However, the routine maintenance of linear facilities such as
gas pipelines, electric transmission and distribution lines, and telecommunication
lines may result in take of covered species.
Maintenance or repair of linear facilities may involve vegetation clearing (e.g.,
mowing, disking, herbicide spraying, tree trimming) or excavation of
underground utility lines for inspection, maintenance, or replacement. Many
utility lines are expected to cross the HCP/NCCP Preserve System. The routine
and emergency O&M of utility lines in the inventory area outside the UDA is a
covered activity under this Plan, except for the use of pesticides, which is not
covered by the federal permit. Any utility not subject to the jurisdiction of one of
the Permittees can request coverage under the HCP/NCCP as a Participating
Special Entity as described in Chapter 8. Some energy or water utilities may
already have their own endangered species permits for their activities (e.g.,
PG&E is developing its own HCP for operations and maintenance activities) and
will therefore not require coverage under this Plan.

2.3.4

Activities within the HCP/NCCP Preserves
Some activities expected to occur within the HCP/NCCP Preserve System may
adversely affect some covered species (see Chapter 4 for more details). These
effects are expected to be of limited severity and generally temporary. Because
they may result in take, these activities require coverage under this Plan. All
activities within HCP/NCCP preserves will be designed to avoid or minimize
take of covered species. The ESA and NCCP permits will cover the activities of
HCP/NCCP Implementing Entity personnel, their contractors, and lessees
consistent with this Plan.

Management and Recreational Facilities
This category includes the construction and maintenance of recreational facilities
such as trails, parking lots, restrooms, wildlife observation platforms, and
educational kiosks that are built and/or used in accordance with the guidelines in
this Plan (see Chapter 5, Conservation Strategy, for more details). This category
also includes construction, maintenance, and use of facilities needed to manage
the preserves, including but not limited to preserve field offices, maintenance
sheds, carports, roads, bridges, fences, gates, wells, stock tanks, and stock ponds.
All preserve management structures will be constructed to minimize impacts on
covered species and vegetation communities. Facilities existing at the time of
land acquisition will be used whenever possible.
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Management Activities
This category includes all management actions required by the HCP/NCCP or
other actions that might be necessary to achieve HCP/NCCP biological goals and
objectives. Management actions that will be used within the Preserve System are
described in detail in Chapter 5, Conservation Strategy. These actions may
include but are not limited to the activities listed below. It should be noted that
many of these activities overlap.
Vegetation management using livestock grazing, manual labor, and/or
prescribed burning. Pesticide use is permitted under the HCP/NCCP only to
achieve biological goals and objectives (e.g., exotic plant control), in
accordance with label instructions, and in compliance with state and local
laws. Pesticide use is proposed for coverage only under the NCCP Act, not
the ESA.
Fire management including prescribed burning, mowing, and fuel-break
establishment.
Travel through the preserve on foot, mountain bicycle, all-terrain vehicle
(ATV), truck, or other off-road vehicle to inspect or maintain facilities, move
or manage livestock, and patrol trails.
Relocation of covered species from impact sites within preserves where
impacts are unavoidable and relocation has a high likelihood of success (e.g.,
removal of red-legged frog larvae). This is expected to occur in very limited
circumstances. See Chapter 5 for details.
Demolition or removal of structures or roads to increase public safety or to
restore habitat.
Control of introduced predators (e.g., feral cats and dogs, pigs, red fox,
nonnative fish, bullfrogs).

Recreation
Low intensity recreational use of HCP/NCCP preserves is permitted under the
guidelines of this Plan (see Chapter 5 for details). Any incidental take of covered
species resulting from public use of trails and parking lots will be covered under
the ESA and NCCPA permits, provided that usage is consistent with the
guidelines in this Plan. Off-trail recreational activities and any type of activity
prohibited by this Plan are not covered by the permits.

Habitat Enhancement, Restoration, and Creation
The HCP/NCCP conservation strategy (see Chapter 5) sets forth requirements for
habitat enhancement, restoration, and creation. Enhancement activities generally
fall under the preserve management category. Habitat restoration and creation
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will generally be disruptive only in the short term because these activities may
involve soil disturbance, removal of undesirable plants, and limited grading. All
habitat restoration and creation is expected to result in a net long-term benefit for
covered species and vegetation communities. However, these activities may
have temporary or short-term adverse effects and may result in limited take of
covered species (see Chapter 4, Effects on Ecosystems, Communities, and
Species). All habitat enhancement, restoration, and creation activities conducted
within HCP/NCCP preserves that are consistent with the requirements of this
Plan will be covered by the ESA and NCCPA permits. Habitat restoration
activities may be conducted outside HCP/NCCP preserves (see Chapter 5,
Conservation Strategy). If such activities occur and are consistent with this Plan,
they are covered by the permits.

Species Surveys, Monitoring, and Research
Implementing Entity personnel or their contractors will conduct surveys for
covered species, vegetation communities, and other resources within the
preserves on a regular basis for monitoring, research, and adaptive management
purposes. These surveys may require physical capture and inspection of
specimens to determine identity, mark individuals, or measure physical features,
all of which are considered take under ESA and CESA. Surveys for covered
species will also be conducted on private land being considered for inclusion in
the HCP/NCCP Preserve System. Although these surveys are not expected to
require as much handling of individuals, take may still occur. Surveys for all
covered species will be conducted by qualified biologists. All such survey
activity consistent with this Plan is covered by the ESA and NCCP Permits.
Research conducted by Implementing Entity personnel or their contractors on
HCP/NCCP preserves will be covered by the ESA and NCCPA permits as long
as the research projects have negligible effects on populations of covered species.
Research conducted by other individuals (e.g., academic scientists) will not be
covered by the permits because the nature and impacts of these future research
projects cannot be predicted at this time and these researchers are not bound by
the terms of the permit.

Emergency Activities
Emergency activities within the HCP/NCCP preserve that have negligible
impacts on populations of covered species are covered under this Plan.
Foreseeable emergency activities include but are not limited to the following.
Firefighting.
Evacuation of injured persons or livestock.
Hazardous materials remediation (including preacquisition remediation and
cleanup of spills or illegal dumping).
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Repair of existing facilities damaged by floods or fire.
Emergency activities that have substantial effects on covered species (e.g.,
firefighting for a large wildfire, repair after a major flood) are considered
changed circumstances and are described in Chapter 10, Assurances.

Utility Construction and Maintenance
Public and private utility infrastructure such as electric transmission lines, gas
pipelines, petroleum pipelines, telecommunications lines, or cellular telephone
stations may cross or need to cross HCP/NCCP preserves. Construction of new
utilities in preserves is a covered activity only when there is no other practicable
alternative to siting the utility within the preserve. Coverage for new utilities in
preserves will be decided on a case-by-case basis bythe Implementing Entity,
USFWS, and CDFG. This will allow alternative siting or redesign, if possible, to
avoid or minimize impacts on covered species and natural communities. Routine
and emergency maintenance and repair of existing utilities within HCP/NCCP
preserves is also covered by the Plan, as described above.

Neighboring Landowner Activities
The implementation of conservation measures described in Chapter 5,
Conservation Strategy, may increase populations of covered species within the
HCP/NCCP Preserve System. As a result, some individuals may disperse to
neighboring private lands where the presence of listed species could interfere
with routine agricultural activities. Protections for neighboring landowners are
described in Chapter 10, Assurances; the methods for establishing and estimating
take are described in Chapter 4, Effects on Ecosystems, Communities, and
Species. With certain provisions and restrictions, agricultural lands within 1.0
mile of the preserve boundary are eligible for take coverage during the course of
routine agricultural activities, during the permit term, and for take beyond the
baseline condition that existed prior to the establishment of the neighboring
HCP/NCCP preserve. For definitions and details of this program, see
Chapter 10.

2.4 Projects and Activities Not Covered by this
HCP/NCCP
As described above, all ground-disturbing activities within the UDA are intended
to be covered by this Plan. Outside the UDA, covered activities are limited to
activities within HCP/NCCP preserves and at specific project sites identified
above. During development of the Plan, several projects and activities were
considered but rejected for coverage. Take coverage for these activities would
require direct consultation with CDFG and USFWS.
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The Los Vaqueros Reservoir Expansion. This proposed project is led by
the U.S. Bureau of Reclamation, California Department of Water Resources,
and CCWD. The project is not covered by the HCP/NCCP because it will
undergo a separate permit process under Section 7 of ESA and Section 2081
of the California Fish and Game Code. Because of the project’s significance,
it is described in more detail and evaluated as a cumulative impact in the
inventory area in Chapter 4.
Routine and Ongoing Agricultural Activities. Routine and ongoing
agricultural activities on existing irrigated agricultural and rangeland are not
covered by this HCP/NCCP because the agricultural community did not wish
to include them in this Plan. Routine and ongoing agricultural activities on
lands neighboring HCP/NCCP preserves are covered by this HCP/NCCP
under the terms described in Chapter 10, Assurances.
New Irrigated Agriculture. In recent years, Contra Costa County has
experienced a significant decline in irrigated agricultural lands due to their
conversion to urban uses. Poor soil, steep topography, and access to water
limit opportunities for conversion of rangeland to irrigated agriculture. As a
result, little conversion of rangeland or natural communities to irrigated
agriculture is occurring or is expected to occur in the inventory area.
Accordingly, new irrigated agricultural operations are not covered by this
Plan.
Wind Turbine Expansion or Operation. Wind turbine expansion and
operation is not covered by this HCP/NCCP because this activity has unique
and substantial impacts on raptor species both covered and not covered by
this Plan. Golden eagles are fully protected under the California Fish and
Game Code and cannot be taken by covered activities.
Activities within Seal Beach NWS, Detachment Concord. Although a
portion of Detachment Concord is within the inventory area, no activities of
this federal facility are covered by this HCP/NCCP. However, future
mitigation needs of the facility (addressed under Section 7 of ESA) could
build on the conservation strategy in the HCP/NCCP.
Construction of Rural Infrastructure Projects not Listed in this
Chapter. Major road or flood control projects outside the UDA and not
listed in this Plan are not covered by the Plan.
Rural Residential Development and Urban Development Outside the
UDA. Rural residential development and urban development outside the
UDA are not covered by the Plan because impacts are uncertain and difficult
to address in a programmatic manner.
New Rural Landfills. New landfills in the inventory area outside the UDA
will not be covered by this Plan.
Mining. There are three mining operations within the inventory area: two in
Clayton (Clayton Quarry [Hanson Aggregates], and Mitchell Canyon Quarry
[RMC Pacific Materials]) and one near Byron (Unamin Quarry [Unamin
Corporation]). Future plans for these operations are unknown; accordingly,
mining is not a covered activity under the HCP/NCCP.
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Table 2-1. Size and Populations of Jurisdictions within the Inventory Area

Total Size within
Inventory Area
(acres)

Sphere of
Influence
Proportion of each within
Jurisdiction in
Inventory Population
Inventory Area (%) Area (acres) in 2000*

Brentwood

9492

100

12,478

24,385

50,200

Expected
Change in
Population (%)
106

Clayton

2,451

100

3,673

10,863

13,200

22

Oakley

7,613

94

10,247

25,845

39,000

51

Pittsburg

8,631

81

11,314

77,479

114,000

47

Antioch

16,774

95

20,146

91,293

115,600

27

Unincorporated
County

128908

40

18,200

34,000

87

240,200

591,500

146

Jurisdiction

Total

174018

Projected
Population
in 2020*

*Based on Association of Bay Area Governments projections 2002, which include spheres of influence

Table 2-2. Grouping of Land Use Designations

Land Use Designation Type

County
Abbreviation

General Plan Land Use Designation
Very Low-Density Single-Family Residential
Low-Density Single-Family Residential
Medium-Density Single-Family Residential
High-Density Single-Family Residential
Low-Density Multiple-Family Residential
Medium-Density Multiple-Family Residential
High-Density Multiple-Family Residential
Very High-Density Multiple-Family Residential
Very High-Density Multiple-Family Residential (Special)
Congregate Care-Senior Housing
Mobile Home
Commercial1
Airport Commercial
Office
Business Park
Light Industry
Heavy Industry
Commercial Recreation
Mixed Use2
Parks and Recreation (in part) 3

SV
SL
SM
SH
ML
MM
MH
MV
MS
CC
MO
CO
ACC
OF
BP
LI
HI
CR
MU
PR
AL

Agricultural Land

DR

Delta Recreation

Agricultural Core

AC

Agricultural Core

Public Facilities

PS

Public/Semi-Public

LF

Landfill

Development

Agriculture

Public Facilities with

PS

Public/Semi-Public

Undeveloped Land

LF

Landfill

Water

WA

Water

Urban Parks and Open Space PR

Parks and Recreation (in part) 3

OS

Open Space (in part) 3

Open Space (Planned) 4

OS

Open Space (in part) 3

Parks and Open Space 5

PR

Parks and Recreation (in part) 3

OS

Open Space (in part) 3

WS

Watershed

Notes
1

Includes Commercial (CO), Regional Commercial (RC), Local Commercial (LC), and Marina Commercial (MC)

2

Includes all other mixed-use designations (e.g., M1, M3, M5, M10)

3

Small, isolated parks and open space in urban areas (within city limits) are categorized as “Urban Parks”; Parks
and open spaces adjacent to or within rural areas (outside city limits) are categorized as “Parks and Open Space”.

4

Open space areas that are designated in city or County General Plans as open space but are on private land and are
not further encumbered by conservation easements or dedicated development rights are categorized as “Open Space
(planned)”
5

Regional and other non-urban parks, public watershed lands, and private open space lands with deed restrictions

Source: Contra Costa County Consolidated Land Use Designations

Table 2-3. Extent of Land Use Designation Types by Jurisdiction for the Inventory Area (acres)

Agricultural
Agriculture
Core
Brentwood

Open Space* Protected
Development (planned)
Lands**

Public
Facilities

Public Facilities
with
Urban Parks
Undeveloped and Open
Land
Space

Water

Total

96

7,000

86

829

298

1,182

9,492

Clayton

5

1,413

518

28

2

485

2,451

Oakley

0

5,497

1,164

529

399

132

42

7,763

Pittsburg

90

6,198

151

897

65

848

7

8,631

Antioch

240

12,415

1,238

1,296

246

1,196

144

16,774

376

Unincorporated
County

11,081

64,409

3,886

709

41,393

1,270

4,089

532

1,539

128,908

Total

11,081

64,839

36,409

1,085

44,550

4,848

5,100

4,374

1,731

174,018

*

Open space areas that are designated in city or County general Plans but are in private ownership and are not further constrained by conservation easements
or dedicated development rights

** Regional and other non-urban parks, public watershed lands, and private open space lands with deed restrictions

Table 2-4. Large Parks and Open Space Areas in the Inventory Area
Park/Open Space Area

Size (acres) Ownership
1

Los Vaqueros Watershed and Reservoir

17,225

Contra Costa Water District

Mount Diablo State Park1

6,308

State of California

Black Diamond Mines Regional Preserve

4,726

East Bay Regional Park District

Morgan Territory Regional Preserve1

3,068

East Bay Regional Park District

Cowell Ranch State Park

3,654

State of California

Round Valley Regional Preserve

2,053

East Bay Regional Park District

Roddy Ranch Conservation Easements

899

Contra Costa County

Byron Airport Conservation Easements

816

California Department of Fish and Game2

Contra Loma Regional Park3

589

U.S. Bureau of Reclamation4

Vasco Caves Regional Preserve

763

Contra Costa Water District4

Clayton Ranch Property

1,035

East Bay Regional Park District4

1

Includes only that portion within the inventory area.

2

The Byron Airport Habitat Management Lands are managed by Contra Costa County Airports

3

Area of Contra Loma Reservoir not included.

4

Contra Loma Regional Park and Vasco Caves Regional Preserve are managed by East Bay Regional
Park District.

Table 2-5. Detention Basin Construction and Expansion by Contra Costa County Flood Control
and Water Conservation District

Detention Basin

New
Basin

Discovery Bay

Expand
Existing
Basin
X

Approx. New
Footprint (acres)

Location

46

South of Discovery Bay

Upper Sand Creek

X

36

Sand Creek (outside ULL)

Deer Creek

X

28

Next to new High School (Brentwood)

Lower Sand Creek

X

17

Sand Creek (Brentwood)

Lindsey

X

33

East Antioch Creek (Antioch)

Trembath

X

19

East Antioch Creek (Antioch)

Oakley

X

13

East Antioch Creek (Antioch)

Marsh Creek Reservoir

X

211*

Total

403

*Maximum expansion; could be substantially less.

Marsh Creek (outside ULL)
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Figure 2-1 : Land Use Designation Types
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Figure 2-2 : Publicly-Owned Open Space, Private Lands with Conservation Easements and Public Facilities with Undeveloped Land
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Figure 2-3 : Initial Urban Development Area
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Figure 2-4 : Location of Covered Rural Infrastructure Projects
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Chapter 3

Physical and Biological Resources

3.1 Introduction
This chapter presents the physical and biological setting of the HCP/NCCP
inventory area. It describes the baseline physical and biological conditions upon
which the impact analyses (Chapter 4) and conservation strategy (Chapter 5) are
based. The chapter describes how existing and new data were collected to create
the baseline inventory. The setting of the inventory area is described in the
context of the subject areas listed below.
Physical resources.
Existing land cover types.
Historic conditions.
Natural communities.
Jurisdictional wetlands and waters.
Covered species.
Biological resources have been considered at several scales (i.e., the regional
landscape, watershed, subwatershed, habitat, and species level) to address the
regulatory requirements of ESA, CESA, NCCPA, Sections 401 and 404 of the
CWA, the Porter-Cologne Water Quality Control Act, and Section 1601 of the
California Fish and Game Code. These scales are not mutually exclusive; for
example, many wetlands and streams are also habitat for covered species, and
many ecosystem functions support biological diversity and habitat for covered
species.

3.2 Data Collection
3.2.1

Physical Features
Sources used to map and describe the physical setting of the inventory area
included U.S. Geological Survey (USGS) data on topography and hydrology;
geologic maps of the area (California Department of Conservation 1990; U.S.
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Geological Survey 1994); soil survey information (Soil Conservation Service
1977); and other published information (Hickman 1993; Alt and Hyndman
2000). Topography, hydrology, and soil data were downloaded from agency web
sites and imported into ArcInfo, where files were clipped and converted into the
projection for the inventory area.

3.2.2

Land Cover Mapping
One of the primary data sources for this Plan is a detailed GIS-based map of land
cover types within the inventory area (see below for data sources). Land cover
type is defined as the dominant character of the land surface discernible from
aerial photographs, as determined by vegetation, water, or human uses. Land
cover types are the most widely used units in analyzing ecosystem function,
habitat diversity, covered natural communities, wetlands and streams, and
covered species habitat. Data sources, mapping standards, and the classification
and interpretation of land cover types are discussed below.

Data Sources
The primary sources of information for the land cover mapping in the inventory
area were:
orthorectified black-and-white aerial photographs (provided by Contra Costa
County; flown in May 2000) for the entire inventory area (scale in rural areas
is 1 inch = 400 feet [pixel size of 1 foot]; scale in urban areas is 1 inch = 200
feet [pixel size of 6 inches]);
orthorectified color aerial photographs (provided by Contra Costa County;
flown in March 2003) for the entire inventory area (pixel size of 2 feet);
orthorectified color aerial photographs (provided by Contra Costa County;
flown in April 2004) for the entire inventory area (pixel size of 6 inches);
color infrared photographs (scale 1:6,000) taken in June 1987 and 1988;
covered inventory area except southeastern corner (provided by Contra Costa
Water District);
National Wetlands Inventory Maps (scale 1:65,000) based on color-infrared
photographs taken in 1985;
USGS streams, wetlands, and roads data (USGS digital line graph data—
various dates);
Detailed stream data from the Contra Costa Watershed Atlas (Contra Costa
County 2003); and
Contra Costa County and California Department of Water Resources Land
Use Data (1995).
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The ancillary data sources listed below were used to obtain information not
available in the primary sources and to check the mapped information for
accuracy.
East Alameda–Contra Costa Biodiversity Study (Conservation opportunity
mapping in eastern Contra Costa County) (Jones & Stokes Associates 1996).
Habitat mapping within the Los Vaqueros Reservoir watershed (Jones &
Stokes Associates 1994).
Color aerial photographs (scale 1:6000) taken in February 1987; covered
southeastern corner of inventory area (Jones & Stokes file data).
Soil survey mapping (Soil Conservation Service 1977).
Vegetation maps of CCWD interim service area (Contra Costa Water District
2000).
Geologic maps of the San Francisco–San Jose Quadrangle (California
Department of Conservation 1990).
Draft Environmental Impact Report for the Cowell Ranch Project General
Plan Amendment and Related Actions (Contra Costa County 1996a).
Recent delineations of jurisdictional wetlands and waters verified by USACE
within the inventory area (e.g., Darwin Myers Associates 2003, U.S. Army
Corps of Engineers 2003).
Current residential development maps (provided by Contra Costa County).
Personal communications with knowledgeable specialists (Chapter 12).
In addition to using existing data sets, Jones & Stokes biologists conducted field
visits. An initial field visit was conducted on December 7, 2001, to develop the
land cover classification and to perform preliminary verification of aerial
photograph signatures. Two other field visits, on January 10 and May 26, 2002,
were conducted to verify land cover types and consistency of mapping and to
collect additional data for land cover type descriptions. Initial mapping was
verified by visual inspection from locations accessible by public roads. Areas
were selected for field verification on the basis of the land cover types present
and the accessibility of the area. Once field visits were conducted, land cover
mapping was revised on the basis of field findings.
Comments of the HCP/NCCP Scientific Advisory Panel on the draft land cover
maps indicated the need for follow-up field surveys to add detail to the data set.
In particular, the panel identified the need to collect data on the occurrence and
extent of “small-scale features,” such as rock outcrops, caves, serpentine areas,
small ponds, and vernal pools, that may have been missed during the initial
mapping effort. Field surveys were also recommended to increase the accuracy
of mapped locations of alkali grasslands and wetlands and to update the mapping
from the 2000 air photos. These intensive follow-up field surveys were
conducted on April 29, April 30, May 1, and May 13, 2003; on February 17,
2004; and over 4 days between May 5 and June 2, 2004.
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Mapping Procedures
Land cover types were mapped onto hard copies of the black-and-white
photographs (scale 1 inch = 400 feet) by using the available signatures and
supplementing them with information derived from the other primary sources
discussed above as appropriate. A 10-acre minimum mapping unit was used for
all land cover types, except for riparian, wetland, wind turbine, and rock outcrop
land cover types; these features were originally mapped in 2001 with a 1-acre
minimum mapping unit. These features were revised during the small-scale
features mapping in spring 2003 and were mapped to the smallest scale possible
(<0.25 acre) using the 2000 air photos and extensive field surveys where sites
could be accessed from public roads (see additional methods described below).
When the 2003 and 2004 color aerial photographs became available, additional
mapping refinements were performed.
Maps were digitized using AutoCad Release 14. Following the completion of all
digitizing, the AutoCad file was converted to a GIS coverage using ArcInfo.
ArcInfo was used to edit the coverage and calculate acreage for each land cover
type. The final hard copies of the land cover maps were then produced using
ArcMap.
Ancillary information was used to supplement land cover information acquired
by aerial photograph interpretation. Color infrared aerial photographs (1987
and 1988) and color aerial photographs (February 1987) were used to spot check
land cover signatures. Additional spot checking of small-scale landcover features
(e.g., wetlands, small patches of chaparral and scrub) was performed as the 2003
and 2004 color aerial photographs became available. Soil Conservation Service
(SCS) soils maps were used to identify areas with alkaline soils (Soil
Conservation Service 1977). Streams in the inventory area were mapped by staff
of the Contra Costa County Community Development and Public Works
Departments. Mapping was done County-wide to support the concurrent
development of a County watershed atlas (Contra Costa County 2003). See the
description of the stream land cover type below for more details on mapping
methods. Land use maps, permitted development maps, and interviews with city
and County staff were used to further refine agricultural and urban land cover
types.
Mapped signatures for specific land cover types were also compared with fieldverified maps prepared for the Los Vaqueros reservoir project (Jones & Stokes
Associates 1996) and for large projects in the inventory area (e.g., Contra Costa
County 1996a; Mundie & Associates and City of Antioch 2002) to verify the
accuracy of the current mapping effort. If the land cover type was not easily
identifiable to the lowest classification level from the photographs or other
available information, it was mapped at the higher classification level. Wetlands
that could not be classified by type (seasonal or otherwise), for example, were
mapped at the highest classification level (i.e., wetlands). Wetland mapping was
compared with recent wetland delineations verified by the USACE (Darwin
Myers Associates 2003; USACE 2003) to further refine photointerpretation
methods.
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Jones & Stokes biologists conducted extensive field surveys of the inventory area
over 4 days between April 29 and May 13, 2003; February 17, 2004; and over 4
days between May 5 and June 2, 2004. The surveys were designed to
substantially improve the original land cover data set by accomplishing the
objectives listed below.
Updating the land cover map to reflect current conditions (i.e., to incorporate
changes occurring since the May 2000 date of the air photos), particularly for
irrigated agricultural and urban land cover types.
Locating additional alkali grasslands and alkali wetlands based on field
conditions (rather than by soil type as mapped by SCS) and verifying the
location of previously mapped alkali grasslands and wetlands.
Locating small wetlands (e.g., vernal pools, perennial wetlands, seasonal
wetlands) and ponds that may have been missed during the original mapping.
Locating additional riparian woodland/scrub in the field that may have been
missed due to the difficulty of discerning that habitat type’s signature in air
photos.
Locating additional patches of rock outcrops (also difficult to locate on air
photos).
Refining the mapping of ruderal, cropland, pasture, and grassland land cover
types in the field.
To keep pace with rapid land use changes in the inventory area, urban and future
urban land cover types were updated in May 2005 and February 2006, based on
parcel maps and information provided by planning departments about approved
projects.

Land Cover Type Classification
A classification system for land cover types (Table 3-1) was developed for the
inventory area based on Jones & Stokes (1996), Holland (1986), Sawyer and
Keeler-Wolf (1995), Mayer and Laudenslayer (1988, 1999), and field visits by
Jones & Stokes senior biologists. The classification system was also developed
to support the analysis of impacts on covered species and the inclusion of
wetland permitting in the Plan. Each land cover type was identified on the basis
of distinct image signatures on the aerial photographs, the false-color infrared
aerial photographs or in the field. Brief descriptions and specific mapping
methods used to delineate each land cover type are provided in the setting section
below. A comparison between land cover types and common vegetation
classification systems is presented in Table 3-2.

East Contra Costa County HCP/NCCP

October 2006
3-5

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 3
Physical and Biological Resources

3.3 Setting
3.3.1

Physical Characteristics
This section describes the physical setting of the inventory area, and includes
general discussions of topography, soils, hydrology, and floodplains.
The inventory area is located in the San Francisco Bay Area and San Joaquin
Valley subregions in eastern Contra Costa County (Hickman 1993). These
physiographic subregions are characterized by maritime and Mediterranean
climates, respectively. Precipitation in the inventory area falls mostly as rain
during the late fall, winter, and early spring months, although the higher
elevations can receive infrequent snowfalls during the winter months, with snow
sometimes lasting for 2–3 days on Mount Diablo (Soil Conservation Service
1977).
The climate in the inventory area is strongly influenced by its location and
topography. In the summer, a steady marine wind blows through the Golden
Gate and up the Carquinez Strait. The eastern part of the inventory area is not
influenced by this marine air to same the extent as the western part;
consequently, temperatures in the eastern part of the inventory area are generally
warmer than in the western part.

Topography
Topography in the inventory area comprises three general physiographic regions:
highlands of the Coast Ranges, intermountain valleys, and the Sacramento–San
Joaquin Delta. These regions have been shaped by a complex geologic history.
Because of this complexity, elevations in the inventory area range from Delta
islands that are at or below sea level near Brentwood and Oakley to the 3,849foot peak of Mount Diablo, the highest point in the inventory area (Figure 3-1).
Most of the mountain valleys are geologically young. The foothills generally
have gentle to steeply sloping topography.
Geologic features in the inventory area include a part of the Coast Ranges, which
trend northwest–southeast. These ranges formed over millions of years as a
result of uplift along the San Andreas Fault and several of its subsidiary faults,
including the San Pablo and Hayward Faults (Alt and Hyndman 2000).
Movement along the faults continues today, subjecting the area to moderate to
large earthquakes.
The dominant geologic features in the inventory area are the Franciscan Complex
and the Great Valley Sequence. The Franciscan Complex is a poorly understood
assortment of sedimentary and other rocks that were deposited along with basalt
flows on the ocean floor. The Great Valley Sequence, which is better
understood, is characterized by oceanic sediments of the same age as the rocks of
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the Franciscan Complex. Both features are characterized by tilting and uplifting,
but the Franciscan Complex has also been deformed under pressure from
faulting. This complex geologic history has resulted in extremely diverse soils,
hydrology, and topography.

Soils
Soils in the inventory area are highly variable due to the complex geology,
topography, and hydrology in the area. The Contra Costa County general soils
map (Soil Conservation Service 1977) identifies 14 soil associations (distinctive
patterns of soils in defined proportions) in the county. The inventory area
contains all these soil associations except the Joice-Reyes association, which
consists of saline mucks and silty clays in saltwater marshes and tidal flats. Most
of the soils in the inventory area formed from alluvial, sedimentary, and metasedimentary sources and have been formed in concert with the complex geologic
history of the area. Many areas on the lower terraces have been urbanized and/or
altered to produce crops.

Hydrology
The inventory area contains all or portions of eight major watersheds (Figure 32). Because of the Mediterranean climate and its characteristic lack of rainfall
during the summer months, ephemeral and intermittent streams are the dominant
hydrologic features in the inventory area. Total precipitation falls mostly as
winter rain and is variable from an average of 13 inches per year at Antioch to
almost 23 inches at Mount Diablo (Soil Conservation Service 1977). The range
of precipitation reflects variations in elevation and proximity to the coast.
Surface flow in ephemeral streams is generally supplied by rainfall; these streams
flow only during and immediately following rain events. Surface flow in
intermittent or seasonal streams is supplied by a combination of rainfall runoff
and groundwater; accordingly, these streams generally flow throughout the rainy
season and into the late spring or early summer. Perennial streams in the
inventory area are also supported by rainfall runoff and groundwater, but unlike
seasonal streams they run year-round with major dry-season inputs from both
natural and artificial sources (e.g., upwelling springs, surface or subsurface flows
from local irrigation, respectively).
Major perennial streams in the inventory area include portions of upper and
lower Marsh Creek, lower Sand Creek and Deer Creek, Donner Creek, and
lower Kirker Creek. Evidence suggests that the perennial reaches of lower
Marsh, Sand, and Deer Creeks were not historically perennial and that the current
hydrological conditions are controlled by agricultural and urban inputs (Natural
Heritage Institute and Delta Science Center 2002). Marsh Creek drains the
largest area of any stream originating within the inventory area. Figure 3-2
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shows major streams present in the inventory area. All streams drain into
branches of the San Joaquin River or into Suisun Bay.
The natural hydrology of many of the major streams in the urban areas has been
altered for flood control or to convey irrigation water. Most streams have been
disconnected from their historic floodplains by levees and channelization. Many
of these streams are maintained as flood control channels that support little or no
riparian vegetation. Outside the urbanized areas, most drainages remain
relatively natural and occupy at least a portion of their historic floodplains. Most
of these features are ephemeral or intermittent, however, and generally support
narrow floodplains with limited riparian habitat.
Most of the low-lying lands within the western Sacramento–San Joaquin Delta
have been reclaimed by protective dikes and converted to agricultural uses. As a
result, portions of the northeastern corner of the inventory area have substantially
subsided and are currently at or below sea level.

3.3.2

Existing Land Cover Types
Land cover types in the inventory area are shown in Figure 3-3. Table 3-3 lists
the amount of each land cover type in the inventory area. The areal extent of
specific land cover types is based on data derived from the May 2000 aerial
photographs. These data were updated from intensive ground surveys conducted
in spring 2003 and 2004, new color aerial photographs taken in the spring of
2003 and 2004, and updates to urban land cover in May 2005 and February 2006.
Accordingly, land cover data should reflect current conditions in most of the
inventory area as of spring 2004 and for urban land cover types as of February
2006. The following discussions summarize the characteristics of each land
cover type in the inventory area.

Grassland
Grassland consists of herbaceous vegetation dominated by grasses and forbs.
Grassland land cover includes annual grassland, alkali grassland, and ruderal land
cover types. Most of the grassland in the inventory area was historically or is
currently disked (Jones & Stokes Associates 1996) to improve foraging value for
livestock or for dry land farming, and most is currently grazed by livestock.
Grassland was classified into four types: annual grassland; native grassland;
alkali grassland; and ruderal.

Annual Grassland
Annual grassland was mapped where grasses and forbs dominate the land cover
and where trees and shrubs comprise less than 5% canopy cover. The dominant
grasses generally consist of introduced annual grasses, including wild oats
East Contra Costa County HCP/NCCP
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(Avena spp.), brome grasses (Bromus spp.), and annual fescues (Vulpia spp.).
The associated herbaceous cover includes native and nonnative forbs and native
wildflowers. Remnant stands of native, perennial grasslands that could not be
distinguished from the larger grassland matrix on aerial photographs were
mapped as annual grassland.
Characteristic wildlife species in annual grassland include reptiles such as
western fence lizard (Sceloporus occidentalis), common garter snake
(Thamnophis sirtalis), and western rattlesnake (Crotalis viridis); mammals such
as black-tailed jackrabbit (Lepus californicus), California ground squirrel
(Spermophilus beecheyi), Botta’s pocket gopher (Thomomys bottae), western
harvest mouse (Reithrodontomys megalotis), California vole (Microtus
californicus), American badger (Taxidea taxus), and coyote (Canis latrans); and
birds such as burrowing owl (Athene cunicularia), short-eared owl (Asio
flammeus), horned lark (Eremophila alpestris), and western meadowlark
(Sturnella neglecta). Annual grassland also provides important foraging habitat
for turkey vulture (Cathartes aura), northern harrier (Circus cyaneus), American
kestrel (Falco sparverius), white-tailed kite (Elanus leucurus), and red-tailed
hawk (Buteo jamaicensis).
Grassland is by far the most common land cover in the inventory area, occupying
58,840 acres (34%). Grassland occupies a continuous band along the foothills of
the Coast Ranges and is the dominant land cover in the valleys at higher
elevations.

Native Grassland
Native grasslands in the inventory area generally occur either as pockets within
the larger annual grasslands or as subdominant populations, with ground
coverage as high as 40%. In eastern Contra Costa County, native grassland
contains a subdominant cover of Sandberg bluegrass (Poa secunda), a native
perennial grass, or purple needlegrass (Nassella pulchra), a native perennial
bunchgrass. Additional native grasses commonly associated with this land cover
type include blue wildrye (Elymus glaucus), California fescue (Festuca
californica), and California melic (Melica californica). Native grasslands exhibit
a high degree of variation in the inventory area depending on the dominant native
species. CDFG, in collaboration with the California Native Plant Society
(CNPS), is currently revising the descriptions of all vegetation communities in
California (termed vegetation alliances) (California Department of Fish and
Game 2003a)1. The native grassland alliances listed below may be found in the
inventory area (California Native Plant Society 2003).
Purple needlegrass grassland.
Blue wildrye grassland.
Creeping ryegrass grassland.
1

For the latest classification, see http://www.dfg.ca.gov/whdab/pdfs/natcomlist.pdf
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Wildflower fields.
Squirreltail grassland.
One-sided bluegrass grassland.
Serpentine bunchgrass grassland.
Although native grassland was once extensive in the greater Bay Area and
Central Valley, invasion by exotic annual grasses, drought, and improper
livestock grazing (e.g., overstocking during drought conditions) has lead to its
decline. As a result, native grasslands typically contain an abundance of
nonnative annual grasses mixed with native grasses and forbs (Sawyer and
Keeler-Wolf 1995). All the native grassland alliances listed above are considered
rare in California. Due to the limited extent and dominance by annual grasses,
native grassland could not be distinguished from annual grassland on aerial
photographs of the inventory area. Consequently, this land cover type was
mapped as annual grassland.
Existing stands of native grassland in the inventory area include 284 acres known
from the Los Vaqueros Watershed (Jones & Stokes 1989). Of this area, 124
acres exhibit less than 25% cover of native bunchgrasses2. Surveys of the Los
Vaqueros Watershed in 2003 found an increase in the extent of native grassland
from by over 40 acres from 1989, likely due to improved management of
livestock grazing (McCarten pers. comm.).

Alkali Grassland
Alkali grasslands were mapped using a two-step process. First, a GIS model was
developed to predict the presence of alkali grasslands where grasslands overlay
alkaline soils (Soil Conservation Service 1977). Alkali grasslands generally
occur on alkaline soil units within the Marcuse, Pescadero, Sacramento, and
Solano soil series. Second, predicted occurrences of alkali grasslands were fieldverified.
Dominant grasses in alkali grassland include saltgrass (Distichlis spicata) and
wild barley (Hordeum spp.). The associated herb cover consists of halophytes,
including saltbush (Atriplex spp.), alkali heath (Frankenia salina), alkali weed
(Cressa truxillensis), alkali mallow (Malvella leprosa), and common spikeweed
(Centromadia pungens). Saltgrass grassland is an alkali grassland vegetation
alliance that occurs in the inventory area, while alkali sacaton grassland is an
alkali grassland vegetation alliance that may occur in the inventory area
(California Department of Fish and Game 2003a; California Native Plant Society
2003). Alkali grassland can also include small stands of alkali sink scrub (also
known as Valley sink scrub) dominated by iodine bush (Allenrolfea
occidentalis), as well as scattered individuals of iodine bush. Many of the
2

Todd Keeler-Wolf, vegetation ecologist for CDFG, suggests 15% as the cover threshold for native grassland
(McCarten pers. comm.).
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wildlife species that occur in annual grassland also occur in alkali grassland (e.g.,
western fence lizard, black-tailed jackrabbit, coyote, horned lark).
Alkali grassland is relatively rare in the inventory area. It is found on 1,997 acres
(1%) in the southeast corner of the inventory area in scattered patches between
Byron and the Contra Costa–Alameda County line, south of Discovery Bay, and
immediately west and south of Clifton Court Forebay. Several small patches of
alkali grassland and alkali sink scrub are found southwest and south of
Brentwood within Cowell Ranch State Park (Wagstaff and Associates 1996).
Additional stands of alkali sink scrub are found east of the Byron Highway south
of Byron and adjacent to Clifton Court Forebay.

Ruderal
Areas mapped as ruderal are disturbed areas characterized by sparse nonnative,
typically weedy vegetation. Most ruderal areas are vacant parcels surrounded by
developed areas. Additional areas mapped as ruderal include an aggregate
mining site near Byron; abandoned gravel mines; closed landfills; and several
areas outside of Antioch and Brentwood that have been cleared of most
vegetation but for unknown purposes (i.e., areas that did not have evidence of
agriculture, subdivision, or street layouts). Some areas mapped as ruderal in the
northeast portion of the inventory area may actually be cropland that has been
left fallow for a year or more. Ruderal areas that have not experienced
substantial disturbance (e.g., disking) for a number of years may develop into
annual grasslands. The minimum mapping unit for the ruderal land cover type
was 10 acres.
Where vegetation is present, ruderal land cover is dominated by a mixture of
nonnative annual grasses and weedy species, such as black mustard (Brassica
nigra), thistles (Cirsium spp.), and wild radish (Raphanus sativa), that tend to
colonize quickly after disturbance.
Wildlife common to ruderal habitats can include species closely associated with
urban development, such as house sparrow (Passer domesticus), European
starling (Sturnus vulgaris), rock dove (Columba livia), western scrub-jay
(Aphelocoma californica), black-tailed jackrabbit, raccoon (Procyon lotor),
opossum (Didelphis virginiana), striped skunk (Mephitis mehpitis), and house
mouse (Mus musculus).
This land cover type is relatively common in the inventory area (6,188 acres; 4%)
and generally occurs on the edges of or within developed areas. The active
aggregate mine of the Unamin Quarry, a large area of ruderal land cover, is found
away from urban development west of Byron. Another large area of ruderal
habitat is found at the closed landfill immediately south of Antioch.
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Chaparral and Scrub
Chaparral and sage scrub land cover was identified on the aerial photographs
based on its dark, homogeneous signature and location on steep hillsides and
mountaintops. The minimum mapping unit for this land cover type was 10 acres,
though smaller patches were mapped where possible when new color aerial
photographs became available in 2003 and 2004. In cases where small (less than
10 acres) stands of scattered trees occurred adjacent to patches of chaparral or
scrub, the scattered trees were mapped as part of the chaparral or scrub patch. In
addition, there are patches of sage scrub smaller than 10 acres within the
inventory area, primarily near Mount Diablo. Because of their small size and
similarity to chaparral on aerial photographs, patches of sage scrub could not be
mapped using the available data; accordingly, they were not differentiated from
chaparral.
Chaparral and scrub consists of woody vegetation dominated by shrubs.
Scattered trees and small stands of trees, such as foothill pine (Pinus sabiniana)
and oaks (Quercus spp.), are present, but they are not the dominant vegetative
cover. The dominant species include chamise (Adenostoma fasciculatum),
manzanita (Arctostaphylos spp.), and buckbrush (Ceanothus spp.). California
sagebrush (Artemisia californica), black sage (Salvia mellifera), and bush
monkeyflower (Mimulus aurantiacus) occur as associates in chaparral and in
small, nearly pure patches of scrub.
Common wildlife species that use chaparral and scrub habitats include gopher
snake (Pituophis melanoleucus), western rattlesnake, western fence lizard, brush
rabbit (Sylvilagus bachmani), California pocket mouse (Perognathus
californicus), Botta’s pocket gopher, California ground squirrel, spotted skunk
(Spilogale gracilis), mule deer (Odocoileus hemionus), coyote, and bobcat (Lynx
rufus). Common bird species include mourning dove (Zenaida macroura),
California quail (Callipepla californica), Anna’s hummingbird (Calypte anna),
western scrub-jay, Bewick’s wren (Thryomanes bewickii), California towhee
(Pipilo crissalis), lesser goldfinch (Carduelis psaltria), fox sparrow (Passerella
iliaca), white-crowned sparrow (Zonotrichia leucophrys), dark-eyed junco
(Junco hyemalis), and hermit thrush (Catharus guttatus).
Chaparral and scrub is uncommon, occurring on 3,016 acres of the inventory area
(2%). It is found in scattered large and small patches in the higher elevations of
the western and southwestern portions of the inventory area near Mount Diablo.

Oak Savannah
Oak savannah was defined as grassland with a tree canopy cover of 5–10%.
Because the majority of oak woodlands in the inventory area have a canopy
cover of nearly 100%, the definition of oak savannah is specifically focused on
distinguishing between it and grasslands. The body of scientific literature does
not provide a universal definition for savannah; accordingly, the definition used

East Contra Costa County HCP/NCCP

October 2006
3-12

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 3
Physical and Biological Resources

in this Plan was based on locally important ecological functions (Huntley and
Walker 1982; Saramiento 1983; Archibold 1995; Allen-Diaz et al. 1999). Oak
savannah can represent a transition zone between grassland and woodland; such
transition zones are ecologically important for a number of covered species for
roosting, migration, and/or aestivation. For example, the upland component of
California tiger salamander habitat consists of grassland and oak savannah. This
species typically aestivates in burrows either in open grassland or under isolated
oaks, and is less commonly found in oak woodlands. Thus, the 5–10% threshold
enables the impact analysis and conservation strategy to distinguish between
grasslands and areas of low and high tree density and canopy cover.
Oak trees were easily identifiable on aerial photographs. An acetate reference
grid with simulated tree canopies at 5% and 10% cover was used to distinguish
between grassland (<5% oak canopy cover), oak savannah, and oak woodland.
Oak savannah and oak woodland were mapped by following the outer edge of
mapped aerial photographic signatures. Oak savannah and oak woodlands
include annual grassland and chaparral stands less than 10 acres in size.
Oak savannah consists of grassland with a low canopy cover of trees, primarily
blue oak (Quercus douglasii), valley oak (Q. lobata), and scattered interior live
oaks (Q. wislizenii). Shrubs are generally scarce and may include scattered
individuals or occasional aggregations of chaparral species. Herbaceous species
commonly found include many of the species listed in the discussion of annual
grassland. Wildlife associated with oak savannah include many species common
to the grassland land cover type; additionally, oak woodland associate species
such as acorn woodpecker (Melanerpes formicivorous), wild turkey (Meleagris
gallopavo), and mule deer are found here. Red-tailed hawks and great horned
owls (Bubo virginianus) may nest in the oaks and forage in the grassland.
This land cover type occurs both in the transition zone between annual grasslands
and oak woodlands and in patches within annual grassland. Oak savannah is
uncommon, found on 5,894 acres in the inventory area (3%).

Oak Woodland
As discussed above, oak woodland was defined as grassland with a tree canopy
cover of more than 10%; however, the majority of oak woodland in the inventory
area is characterized by a canopy cover of nearly 100%. The minimum mapping
unit for this land cover type was 10 acres. Typical oak species common to oak
woodland in the inventory area include blue oak, interior live oak, valley oak
(Quercus lobata), and coast live oak (Q. agrifolia). Other trees, such as
California bay (Umbellularia californica), California buckeye (Aesculus
californica), and foothill pine, may be codominant. At higher elevations these
codominant trees become dominant and the oaks constitute less relative cover.
This land cover type is commonly referred to as mixed evergreen forest (see
below). Due to the difficulty in distinguishing oak woodland from mixed
evergreen forest on the aerial photos, these land cover types were not mapped
separately. Depending on availability of water and other factors such as light,
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substrate, disturbance history, slope, and aspect, the understory of oak woodland
varies from an open community dominated primarily by grasses and forbs to a
dense shrub layer.
Oak woodlands provide food and cover for many species of wildlife. Common
reptiles include gopher snake and western fence lizard. Common mammals
include deer mouse (Permyscus maniculatus), western gray squirrel (Sciurus
griseus), mule deer, and coyote. Representative birds in this cover type include
red-tailed hawk, American kestrel, barn owl (Tyto alba), great horned owl, acorn
woodpecker, Nuttall’s woodpecker (Picoides nuttallii), northern flicker (Colaptes
auratus), white-breasted nuthatch (Sitta carolinensis), California quail, spotted
towhee (Pipilo maculatus), Bewick’s wren, and bushtit (Psaltriparus minimus).
This vegetation type includes patches of annual grassland and small chaparral
stands. Oak woodland is very common in the inventory area, occupying 24,198
acres (14%) in the mid- to high-elevation zones in the southwestern portion. Oak
woodlands also occur along ephemeral and intermittent drainages, where riparian
woodland may be present but not dominant. In these areas coast live oak is often
associated with California buckeye, big-leaf maple (Acer macrophyllum), and
California Bay.

Mixed Evergreen Forest
The mixed evergreen forest is dominated by evergreen trees such as California
bay, madrone (Arbutus menziesii), and foothill pine. In addition to these
evergreen species, a few deciduous species such as California buckeye and bigleaf maple often occur. The species that dominate this land cover type are often
codominants in oak woodlands and become the dominant canopy cover at higher
elevations as the oaks decrease in abundance. Aspect and slope also play a role
in determining the distribution of mixed evergreen forest and oak woodlands.
Because the transition between oak woodland and mixed evergreen forest is
gradual, evergreen oaks such as coast live oak, interior live oak, and canyon live
oak (Quercus chrysolepis) are often common codominants. Like that of oak
woodlands, the understory community of the mixed evergreen forest varies from
dense shrub thicket to areas dominated by sparse grass and forb cover. Water
availability in these systems appears to be the prime factor controlling density of
understory vegetation. Other factors noted above in the discussion of oak
woodland understory also play a role in understory vegetation composition and
structure.
Wildlife utilization is similar to that of the oak woodland land cover type. Due to
the functional similarity of these two land cover types for wildlife habitat and the
difficulty in discerning between the two types in aerial photographs, stands of
mixed evergreen forest are contained in the oak woodland land cover type.
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Riparian Woodland/Scrub
The riparian woodland/scrub land cover type is dominated by phreatophytic
woody vegetation associated with streams and permanent water sources.
Riparian woodland is dominated by trees and contains an understory of shrubs
and forbs. Riparian scrub is dominated by young trees and shrubs, typically
representing an early successional stage of riparian woodland. This land cover
type was identified on the basis of its specific signature in the photographs and
proximity to streams, drainages, and lakes or reservoirs. On infrared
photographs, riparian areas were discernible by their light signatures. These
light-colored signatures indicate areas of rapid vegetative growth. Riparian areas
were mapped based on this signature type, topographic location, and canopy
density. Generally, riparian areas occupy narrow corridors in the inventory area,
with a canopy only several trees or shrubs wide. Because riparian scrub is an
early successional stage of riparian woodland, and because it was difficult to
distinguish on aerial photos, the two categories were combined as the riparian
woodland/scrub land cover type. The minimum mapping unit for riparian
woodland/scrub was 1 acre.
Some intermittent and ephemeral streams in the inventory area are dominated by
a narrow corridor of oaks, California bay, or California buckeye, with only
scattered riparian tree species (e.g., willows [Salix spp.] and cottonwoods
[Populus spp.]) present. Stands in streams dominated by oaks were therefore
mapped as oak woodland. In some places (e.g., Contra Loma Reservoir),
riparian trees such as cottonwoods have been planted as ornamentals with an
understory of irrigated turf. These areas were mapped as turf, not as riparian
woodland/scrub.
Riparian woodland/scrub is dominated by a mixture of trees and shrubs adapted
to saturated and/or flooded soil conditions. When present, trees include Fremont
cottonwood (Populus fremontii), western sycamore (Platanus racemosa), and red
willow (Salix laevigata). The understory may also include woody shrubs such as
arroyo willow (Salix lasiolepis) and mule fat (Baccharis salicifolia). These
understory shrubs are also found along streams where riparian woodland is
extremely limited or nonexistent, and they are the dominant species in riparian
scrub.
Riparian land cover provides habitat for a wide diversity of wildlife. The
presence of flowing water associated with this land cover type attracts numerous
mammals, amphibians, and reptiles. Riparian corridors are also important for
deer migration. Common mammals found in this cover type include mule deer,
raccoon, gray fox (Urocyon cinereoargenteus), striped skunk (Mephitis
mephitis), deer mouse, harvest mouse, broad-handed mole (Scapanus latimanus),
and dusky-footed woodrat (Neotoma fuscipes). Because of their proximity to
rangelands, many riparian areas in the inventory area are grazed by livestock.
Numerous birds are also typical of this cover type; these include yellow warbler
(Dendroica petechia), northern flicker, Bewick’s wren, white-tailed kite,
Cooper’s hawk (Accipiter cooperii), red-shouldered hawk (Buteo lineatus), song
sparrow (Melospiza melodia), and black-headed grosbeak (Pheucticus
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melanocephalus). Riparian habitat is especially important for neotropical
migrants such as Pacific-slope flycatcher (Empidonax difficilis) and Wilson’s
warbler (Wilsonia pusilla).
Riparian woodland/scrub is rare in the inventory area, occurring on only 448
acres (<1%). The largest and longest stands of riparian vegetation are found in
and near Pittsburg along Kirker Creek, and along Marsh Creek above and below
Marsh Creek Reservoir.

Wetland
Wetlands are dominated by herbaceous species that grow in perennially or
seasonally flooded, ponded, or saturated soil conditions. Wetlands were
identified on the basis of their aerial photograph signatures and landscape
positions that would support wetland hydrology (e.g., wetlands generally have a
dark red signature on the infrared photographs because these areas are greener
and are actively growing). The minimum mapping unit for all wetland land
cover types was 1 acre.
Wetlands were further separated, when possible, into seasonal wetland and alkali
wetland subtypes by their apparent duration of inundation and abundance of
alkali soils (i.e., wetlands mapped within alkali grasslands were classified as
alkali wetlands). Wetland subtypes were distinguished based on the darkness of
the signature and the density of vegetation. If the type of wetland could not be
determined (i.e., the duration of inundation could not be determined from aerial
photography), the wetland was classified as the general wetland type. There are
483 acres of wetlands and wetland complexes in the inventory area. Wetlands
include both permanent and seasonal wetland types. Vernal pools could not be
distinguished on the aerial photographs; they are included as seasonal wetlands
or wetlands.

Permanent Wetland
Permanent wetlands (also referred to as perennial wetlands) are characterized by
a year-round water source. They are typically dominated by erect, rooted,
herbaceous hydrophytic plant species adapted to growing in conditions of
prolonged inundation. Common plant species present in this land cover type
include perennial wetland species such as cattails (Typha spp.) and tules (Scirpus
spp.). This land cover type is present in the inventory area but could not be
differentiated from other types of wetland through available aerial photography.
This land cover type was included in the general wetland type, which also
includes some seasonal wetlands.
The permanent wetland land cover type is important for a wide variety of wildlife
species. Representative waterbirds that forage and rest in permanent wetlands
and associated open-water areas include great blue heron (Ardea herodias) and
great egret (Ardea alba), as well as various ducks, including wood duck (Aix
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sponsa), green-winged teal (Anas crecca), mallard (Anas platyrhynchos),
American coot (Fulica americana), killdeer (Charadrius vociferus), and greater
yellowlegs (Tringa melanoleuca). Typical amphibians and reptiles in this cover
type include red-legged frog, western pond turtle (Clemmys marmorata), and
garter snakes. Many of the larger mammals, such as mule deer, may frequent
permanent wetlands and use them as a source of drinking water.

Seasonal Wetland
Seasonal wetlands are freshwater wetlands that support ponded or saturated soil
conditions during winter and spring and are dry through the summer and fall until
the first substantial rainfall. The vegetation is composed of wetland generalists,
such as hyssop loosestrife (Lythrum hyssopifolia), cocklebur (Xanthium spp.),
and Italian ryegrass (Lolium multiflorum), that typically occur in frequently
disturbed sites, such as along streams.
During the wet season, these wetlands are commonly used by a variety of
wildlife, including various amphibians such as western spadefoot (Scaphiopus
hammondii), Pacific chorus frog (Pseudacris regilla), western toad (Bufo
boreas), and California tiger salamander (Ambystoma californiense); shorebirds
such as killdeer, black-necked stilt (Himantopus mexicanus), and American
avocet (Recurvirostra americana); and passerines such as Brewer’s blackbird
(Euphagus cyanocephalus), red-winged blackbird (Agelaius phoeniceus), brownheaded cowbird (Molothrus ater), and American pipit (Anthus rubescens).
During the dry season, a variety of small mammals use the areas, including deer
mouse, California vole, and long-tailed weasel (Mustela frenata). Raptors such
white-tailed kites, northern harrier, and red-tailed hawk may forage in this land
cover type.
Vernal pool is a subtype of seasonal wetland that could not be separately mapped
with available photography but is included in this land cover type. Vernal pools
are areas that pond water on the surface for extended durations during winter and
spring and dry completely during late spring and summer. Because of their
unique hydrology, vernal pools support specialized plants adapted to growing in
these stressful conditions, such as coyote thistle (Eryngium spp.), goldfields
(Lasthenia spp.), downingia (Downingia spp.), and navarretia (Navarretia spp.).
These species are generally restricted or nearly restricted to vernal pools. A
number of special-status invertebrates, including vernal pool fairy shrimp
(Brachinecta lynchi), vernal pool tadpole shrimp (Lepidurus packardi), and
longhorn fairy shrimp (Brachinecta longiantenna), may occur in vernal pools.
A total of 121 acres of seasonal wetland complexes were mapped. Wetland
complexes are groups of wetted pools spaced close together that form a distinct
hydrologic unit. Individual pools or wetland patches within complexes could not
be distinguished on air photos due to their small size, typically <0.1 acre.
Seasonal wetland complexes therefore include grassland upland habitat that
occurs between the wetted surface of pools and wet depressions.
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Seasonal wetlands may be underrepresented because of the small size, isolated
locations, and difficulty in interpreting the photographic signature of individual
features. Many seasonal wetlands were not mapped because they were smaller
than the minimum mapping unit of 1 acre or were not visible on the aerial
photographs. In addition, some of the mapped seasonal wetlands were included
in the general wetland land cover category because they could not be
differentiated from permanent wetlands. However, this may have been offset by
the inclusion of seasonal wetland complexes, which include non-wetland
acreage.
Vernal pools are expected to be rare in the inventory area based on field surveys
in large portions of the inventory area in which vernal pools could be found. In a
comprehensive survey of land cover types in the Los Vaqueros watershed
(19,600 acres), 15 acres of northern claypan vernal pools were mapped and fieldverified (Jones & Stokes 1989). Most of these pools (10.5 acres) were low
quality and found behind an artificial dam and were used at the time as a stock
pond3. In extensive planning surveys for the Cowell Ranch State Park (4,277
acres), 0.4 acres of northern claypan vernal pools were found in 6 natural and 12
artificial pools (see references in Wagstaff and Associates 1996). Most pools
varied in size between 300 and 1,500 square feet; the largest pool was 5,000
square feet. Surveys of a large area around Sand Creek (2,708 acres) found no
vernal pools (see references in Mundie and Associates and City of Antioch
2002). Small amounts of vernal pools (< 1 acre of wetted surface) are also found
adjacent to the Byron Airport (Stromberg and Ford 2003). The Byron Airport
pools include 0.06 acres of vernal pools that were created as mitigation for
expansion of the airport in 1992.

Alkali Wetland
Alkali wetlands support ponded or saturated soil conditions and occur as
perennial or seasonally wet features on alkali soils. Wetlands greater than 1 acre
on alkali soils were mapped as alkali wetlands. Alkali wetlands were mapped
where wetlands occurred within the alkali grassland land cover type.
The vegetation of alkali wetlands is composed of halophytic plant species
adapted to both wetland conditions and high salinity levels. Typical species
include those common to both seasonal and alkali wetlands, such as salt grass
(Distichlis spicata), alkali heath (Frankenia salina), and common spikeweed
(Centromadia pungens).
Alkali wetlands provide function and value for wildlife similar to those provided
by seasonal wetlands. The array of wildlife species found in seasonal wetlands is
also found in alkali wetlands. Alkali wetlands are rare in the inventory area,
occurring in wetland complexes (as defined above for seasonal wetlands) on 380
acres (<1%) primarily in the southeastern portion of the inventory area south and
east of Byron.
3

These pools were mapped as alkali wetland in this Plan because they occur on alkali soils.
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Aquatic
Aquatic land cover types are open water or aquatic habitats such as lakes,
reservoirs, water treatment ponds, sloughs, channels, streams, and ponds
(including stock ponds) that do not support emergent vegetation. Open water
land cover types that were not mapped as reservoirs and that encompassed more
than 5 acres were mapped as the general aquatic land cover type. The most
common features mapped as aquatic were water treatment ponds. Due to the
ecological importance of stock ponds and natural ponds as habitat for covered
species, ponds that were discernible on aerial photographs were mapped
regardless of size. A total of 1,823 acres (1%) of the aquatic land cover type
occurs in the inventory area.

Stream
A stream is defined as a long, narrow body of flowing water that occupies a
channel with defined bed and bank and moves to lower elevations under the force
of gravity. (Canals and aqueducts are not streams.) Many streams in the
inventory area do not flow year-round, and may be categorized as ephemeral,
intermittent, or perennial streams..
A perennial stream has flowing water year-round during a typical year. The water
table is located above the streambed for most of the year. Groundwater is the
primary source of water for stream flow. Runoff from rainfall is a supplemental
source of water for stream flow4.
An intermittent stream has flowing water during certain times of the year, when
groundwater provides water for stream flow. During dry periods, intermittent
streams may not have flowing water. Runoff from rainfall is a supplemental
source of water for stream flow.
An ephemeral stream has flowing water only during and for a short duration
after, precipitation events in a typical year. Ephemeral streambeds are located
above the water table year-round. Groundwater is not a source of water for the
stream. Runoff from rainfall is the primary source of water for stream flow.
Perennial streams are relatively rare, while intermittent and ephemeral streams
are very common throughout the inventory area. Marsh Creek, Kirker Creek,
Donner Creek, and lower Sand and Deer Creeks are the only perennial streams
within the inventory area.
Streams in the inventory area were mapped by staff of the Contra Costa County
Community Development and Public Works Departments. Mapping was done
County-wide to support the concurrent development of a County watershed atlas
(Contra Costa County 2003). The stream layer was mapped by interpreting
digital orthographic photographs (scale 1:200 where available, 1:400 elsewhere),
4

Source for all stream type definitions is the January 15, 2002 Federal Register; CFR 02-539.
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10-foot contours, and County storm drain data. USGS creek data (2003) were
used to help determine the drainages that should be mapped, but substantial
drainages absent from USGS maps were included. Draft data were groundtruthed by County staff and proofread extensively by staff and by members of the
Contra Costa Watershed Forum knowledgeable of each watershed.
Creeks’ centerlines were digitized when visible on air photos. Otherwise,
riparian vegetation, slope breaks, and contour lines were used to locate creek
centerlines approximately. Small tributaries were mapped only when a distinct
bed and bank were visible on the air photos or sharp contour lines clearly defined
a channel. Air photo signatures for small tributaries were ground-truthed in the
field to calibrate the mapping. Small tributaries were mapped to a minimum
length of 300 feet. Streams were mapped as line features separate from the land
cover polygons.
Approximately 409 miles of streams are known from the inventory area based on
existing data. Assuming that streams are, on average, 5 feet wide5, this is
equivalent to 248 acres of streams. Streams that are channelized and contained
by levees were mapped as slough/channel.
Like the riparian and wetland land cover types, the stream land cover type is
important because it provides essential habitat for terrestrial and aquatic species.
Many upland species rely on seasonal and perennial streams as water sources. In
summer and early fall, perennial streams provide the only available water in an
otherwise dry landscape. In addition, ephemeral, intermittent, and perennial
streams provide habitat for aquatic macroinvertebrates, which are an important
food source for local and downstream populations of fish, birds, and other
animals.

Aquatic (Reservoir)
Los Vaqueros, Contra Loma, Antioch, and Marsh Creek Reservoirs, designated
on USGS topographic maps as named reservoirs, were mapped as the aquatic
land cover type (Los Vaqueros Reservoir is approximately 1,500 acres).
Reservoirs were easily discernible on aerial photographs based on the smooth,
uniform, dark signatures of open water. Where discernible, reservoirs were
mapped to the high water line. The high water line was observed on the aerial
photographs as either obvious rings of sparse vegetation or an open water
signature (most of the reservoirs appeared to be full or nearly full when the aerial
photographs were taken).
Reservoirs can be important to various ducks, including mallard, green-winged
teal, cinnamon teal (Anas cyanoptera), gadwall (A. strepera), American wigeon
(A. americana), and American coot. Shore and wading birds including killdeer,
black-necked, greater yellowlegs, and several gull species can also be found in
reservoirs. The vegetated fringes of reservoirs can provide habitat for
5

This estimate was spot-checked during the 2004 field work and found to be reasonable.
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amphibians such as California red-legged frog and reptiles such as western pond
turtle. Large mammals can use reservoir habitat for drinking water.

Pond
Ponds are small perennial or seasonal water bodies dominated by little or no
vegetation. If vegetation is present, it is typically submerged or floating. Ponds
discernible on aerial photographs were mapped. Pond mapping generally
included all open water occupying between 0.25 and 5 acres (including all stock
ponds used by livestock). Ponds were easily discernible on the basis of two
distinctive aerial photograph signatures. One signature— smooth, uniform, and
dark black—indicates deeper and less turbid ponds. The other signature—light
gray-brown—generally indicates a more shallow or more turbid pond. The latter
signature was more difficult to discern on the aerial photographs and in many
cases required field verification. Where discernible, this land cover type was
mapped to the high water line. Some wetland land cover types were likely
included as ponds. Ponds may occur naturally or may be created or expanded for
livestock use (stock ponds).
Like the reservoir land cover type, ponds may support a variety of ducks and
shore and wading birds. Ponds that contain either submerged or emergent
vegetation are of particular importance to native amphibians as breeding habitat.
This land cover type is very common in the landscape of the inventory area, but
occupies a small overall area, comprising a total of 165 acres (<1%). Ponds are
evenly distributed in the inventory area, probably because ranchers have
established them to support cattle grazing operations.

Slough/Channel
Sloughs and channels are features with perennial water and artificial banks (e.g.,
levees) constructed of natural soil materials; they have little or no in-channel
vegetation. Although the banks of sloughs are generally composed of soil,
portions of sloughs may be lined with riprap, concrete, or rock gabions for bank
stabilization. Sloughs are tidally influenced and may contain brackish waters.
Channels include channelized urban streams such as the lower portion of Marsh
Creek in Brentwood and Oakley. Because levees were clearly visible on the
aerial photographs, sloughs and channels could be mapped to the visible
waterline. Large channels constructed to transport drinking water or agricultural
water were mapped as aqueduct, not as slough/channel.
Like other aquatic land cover types, sloughs and channels can be important to a
variety of wildlife because they provide drinking water, foraging habitat, and
resting habitat. Common wildlife found associated with this land cover type
include garter snakes, a variety of ducks, both wading and shore birds, and large
mammals that use these features for drinking water. In addition, the portion of
Marsh Creek mapped as slough/channel provides habitat for western pond turtle,
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juvenile and spawning adult Chinook salmon (Oncorhynchus tshawytscha), and a
variety of other aquatic species.
This cover type is relatively uncommon, occupying only 213 acres on the east
and southeast sides of the inventory area near Discovery Bay and the Clifton
Court Forebay.

Rock Outcrop
Rock outcrops are exposures of bedrock that typically lack soil and have sparse
vegetation. Within the inventory area, several types of rock outcrops are present
and are derived from sedimentary, volcanic, and metamorphic sources. This land
cover type includes areas of serpentine outcrops that could not be mapped with
the available data but are known to occur in the Mount Diablo area (Kruckeberg
1984; California Department of Conservation 1990). Rock outcrops identifiable
on aerial photographs were mapped based on their unique aerial photograph
signatures. Rock outcrop signatures appear as textured areas with mottled
coloring on black-and-white aerial photographs.
Rock outcrops host common wildlife species such as western fence lizard and
western rattlesnake. These species may use outcrops for basking and foraging
areas. Common birds include rock wren (Salpinctes obsoletus) and several
species of raptors that use rock outcrops for nesting or roosting.
Rock outcrops are a rare cover type, totaling 119 acres (<1%) in 39 patches.
Concentrations of rock outcrops are found around Mount Diablo and near Los
Vaqueros Reservoir (e.g., Vasco Caves). This land cover type is likely
underrepresented in the land cover map for the inventory area because these
features are difficult to see on aerial photographs, were difficult to recognize in
the field from a distance, or were smaller than the minimum mapping unit.
Accordingly, many small areas of rock outcrops are likely included in the
chapparal/scrub, grassland, and oak woodland land cover types.

Irrigated Agriculture
Irrigated agriculture encompasses all areas where the native vegetation has been
cleared for agricultural use. This land cover type was classified into four
subtypes: pasture, cropland, orchard, and vineyard. In some cases, it was not
possible to distinguish between these categories. For example, newly planted
orchards resemble row crops on aerial photographs. In such instances, the area
was mapped as cropland.
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Pasture
The pasture land cover type comprises fast-growing annual and perennial grasses
mixed with irrigated forage crops in the legume family. Pastures typically
function as onsite sources of forage for livestock. These areas are distinguished
from other cultivated land types by the presence of livestock and livestock
fencing (paddocks). Pastures tend to occur in lowland areas adjacent to cropland.
This land cover type is only common in the flat eastern portion of the inventory
area around Knightsen and Byron. Pasture was mapped on aerial photographs
based on its location and smooth texture on the photographs, indicating land that
is covered by vegetation and not currently tilled for cropland. Nearly all the
pastureland in the eastern portion of the inventory area was field-verified during
field surveys in spring 2003. The minimum mapping unit for this land cover type
was 10 acres.
Common vegetation includes fast-growing forage grasses, such as slender oats
(Avena fatua) and Italian ryegrass, and irrigated legumes such as alfalfa
(Medicago spp.), sweet clover (Melilotus spp.), and true clover (Trifolium spp.).
In some areas, nonnative weedy vegetation, such as thistles, mustards, and a
variety of other weedy forbs, are also common.
Pasture supports a variety of wildlife, particularly ground-nesting birds such as
western meadowlarks. Irrigated pasture, particularly alfalfa, can provide a
variety of wildlife benefits due to its relatively high production of small rodents.
Several birds that forage in open grasslands, such as white-tailed kites and great
blue herons, may also use this land cover type. The timing and intensity of
livestock grazing affects the quality and character of wildlife habitat in this land
cover type.
This land cover type occupies 4,491 acres (3%), primarily in the eastern portion
of the inventory area around Knightsen and Byron.

Cropland
Tilled land not appearing in the aerial photographs to support orchard, vineyard,
or pasture was mapped as cropland. Croplands are those areas tilled and
cultivated for agricultural crops such as corn, summer squash, pumpkin, and
wheat. Cropland also includes hay production in both dryland settings and
irrigated areas. The key difference between hay production and pasture is that
crops are harvested on site and consumed off site, whereas as pasture can be
consumed by livestock on site (hay is also cut, bailed, and trucked off site).
Fallow fields that were adjacent to active cropland were mapped as cropland.
Some cropland may have been mapped as ruderal if it had been left fallow for
several growing seasons or if it appeared to be in the path of incipient
development.
Agricultural crops are planted early in the season and rotated with other crops on
a yearly or seasonal basis. Common wildlife species found in croplands are
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similar to those found in pasture, but the species composition depends heavily on
the planting cycle. For example, cropland has a higher value for terrestrial
mammals (e.g., black-tailed jackrabbit) and herbivorous birds (e.g., red-winged
blackbird) near harvest time, when the standing crop is mature and produces a
quantity of food (e.g., fruit, seeds), than it does after the harvest when the
cropland is fallow. Agricultural production methods can also have an impact on
wildlife use. For example, production practices such as “clean farming,” where
farm edges are maintained as vegetation-free areas, reduce cover and movement
opportunities for wildlife; on the other hand, “wildlife friendly farming,” where
native cover crops and hedge rows are used between crops and on farm edges,
can increase opportunities for wildlife use in croplands.
Cropland is the most common of the agriculture land cover types in the low-lying
areas of the inventory area, occupying 20,516 acres (12%). Croplands are
abundant in the eastern portion of the inventory area, particularly between
Brentwood and the Clifton Court Forebay.

Orchard
Orchard was distinguished on the basis of its tree cover, canopy characteristics,
and production rows. Nearly all orchards discernible on the 2000 aerial
photographs were visited during spring 2003 for field verification. Orchards are
those areas planted in fruit-bearing trees (e.g., apples, apricots, kiwis, and
cherries). Orchards may provide habitat for common wildlife species such as
raccoon, opossum, California vole, Brewer’s blackbird, American crow (Corvus
brachyrhynchos), and yellow-billed magpie (Pica nuttalli).
Orchards are scattered but relatively common throughout the low-lying
agricultural lands in the northeastern portion of the inventory area, occupying
3,995 acres (2%). Orchards are most common in Oakley and immediately south
of Brentwood in the area designated in the Contra Costa County General Plan as
Agricultural Core.

Vineyard
Vineyard was identified on the basis of its row production pattern and canopy
characteristics. Vineyards appeared similar to orchards on the aerial photographs
but were characterized by more closely spaced rows with a smaller, less dense
vegetation canopy. Nearly all vineyards discernible on the 2000 aerial
photographs were visited during spring 2003 for field verification. Vineyards are
relatively uncommon in the inventory area, but have increased in overall extent
between 2000 and 2003. Data collected in Sonoma County indicates that
vineyards generally support a far higher abundance of nonnative predators such
as red fox and feral cats than do adjacent natural habitats (Hilty and Merenlender
2004). Other common wildlife species found in most vineyards include
California ground squirrel, European starling, and Brewer’s blackbird. As in
other forms of agriculture, site-specific production methods are directly
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correlated with wildlife use. Some vineyard practices may encourage habitat use
by birds of prey such as American kestrel and great-horned owl (Locke 2002).
Wildlife use of vineyards may be related to the timing and intensity of pesticide
application with great pesticide use decreasing wildlife use and reproductive
success. Vineyards occupy 2,031 acres (1%) in scattered areas in and around
Oakley and Brentwood, generally surrounded by cropland or orchard. Vineyards
south of Byron are surrounded by cropland and rangland.

Developed
Developed areas comprise all types of development for residential, commercial,
industrial, transportation, landfill, landscaping, and recreational uses (e.g., sites
with structures, paved surfaces, horticultural plantings, golf courses, and irrigated
lawns). Developed sites were mapped on the basis of their distinct signatures.
Developed areas are often characterized by geometric or regular shapes, and are
readily distinguished from naturally occurring signatures in any terrain. This
category was separated into six subtypes: urban, aqueduct, nonnative woodland,
turf, wind turbine, and landfill.

Urban
Urban sites are those areas where the native vegetation has been cleared for
residential, commercial, industrial, transportation, or recreational structures.
Developed areas include areas that have structures, paved surfaces, horticultural
plantings, and lawns smaller than 10 acres (irrigated lawns larger than 10 acres
were mapped as turf). Many small, rural residential areas were observed in the
inventory area (e.g., along Marsh Creek Road, Morgan Territory Road, within
irrigated agricultural areas). Such areas were mapped as urban if they exhibited
at least 10 acres of buildings, turf, and pavement. Rural residential areas of less
than 10 acres that were adjacent to or surrounded by agriculture and/or grassland
land cover types were mapped as the adjacent land cover type. Parcels of nonurban land cover types that received development entitlements from local
agencies during development of the Plan but did receive take authorization, or
were not expected to request or receive take authorization, were mapped as future
urban in the Plan. Records of the prior land cover have been maintained and land
cover conversion has been documented. The urban land cover type is the second
most abundant type in the inventory area, occupying 32,459 acres (19%), mostly
in the Cities of Pittsburg, Oakley, Clayton, and Brentwood. Small developed
areas occur in unincorporated portions of the county east of Mount Diablo, in the
agricultural areas of east Contra Costa County, in Byron, and around the Byron
Airport. In addition to the 32,459 acres mapped as urban, 4,087 acres (2%) were
mapped as future urban.
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Aqueduct
Aqueducts were identified by the presence of a concrete-lined channel and open,
perennially flowing water. These features were easily visible on aerial
photographs as having lined channel banks with no vegetation. Aqueducts were
distinguished because of their function as major barriers to movement of
terrestrial wildlife. Buried aqueducts were not mapped. Surface aqueducts
occupy 383 acres within the inventory area. Major aqueducts in the inventory
area include the Delta-Mendota Canal (U.S. Bureau of Reclamation) and the
Contra Costa Canal (owned by the U.S. Bureau of Reclamation, operated and
maintained by CCWD).

Nonnative Woodland
Nonnative woodlands are those areas where ornamental and other introduced
species of trees have been planted or naturalized and dominate to form a dense
canopy. Nonnative woodland was mapped primarily in areas surrounded by
development, where the signatures and locations did not meet the requirements
for oak or riparian woodlands. Nonnative woodland was included as a separate
land cover type because some stands could provide suitable habitat for raptors.
The majority of nonnative woodland in the inventory area consists of planted
stands of eucalyptus.
Nonnative woodlands occur on 51 acres (<1%).

Turf
The turf land cover type comprises developed parks and golf courses that support
irrigated lawns and horticultural plantings with little or no natural land cover.
Turf may be planted with native or ornamental trees. In some cases, selected
native trees such as oaks were retained in the landscape and turf grass was
planted in the understory.
Turf occupies 1,477 acres (<1%) near large residential areas south of Antioch
and Pittsburg. The majority of the turf land cover type is in and around Contra
Loma Regional Park, the Brentwood Golf Club (three courses), Stoneman Park
in Pittsburg, and the Roddy Ranch Golf Course south of Antioch.

Wind Turbine
The wind turbine land cover type was mapped in the southern portion of the
inventory area where turbines have been installed in rows for power generation.
Wind turbine was mapped to the extent of disturbed land (mainly roads and
turnarounds) around the turbines and with a standard 50-foot width. In some
cases this may overestimate the acreage of disturbance because grassland in
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between turbine towers are included in these polygons. However, access roads
away from turbine towers are generally included in the annual grassland land
cover type; access roads were not mapped as disturbed because they fell below
the minimum mapping unit.
Wind turbine occupies 217 acres (<1 %) in the southern portion of the inventory
area between Los Vaqueros Reservoir and Byron Airport.

Landfill
Landfills are those areas where vegetation has been cleared and large amounts of
soil have been moved for solid waste disposal. Typically, these areas are
excavated pits into which refuse is placed and compacted. After a landfill is
closed and capped, it may be returned to grassland habitat through planting and
management. It is unclear how much the wildlife community after closure would
resemble that of an natural annual grassland. For example, post-closure
management may include control of burrowing rodents to prevent breakage of
the landfill lining. Only active landfills were mapped in this category. The
Keller Canyon Landfill, located south of Pittsburg, is the only active landfill in
ECCC. It was mapped as occupying 334 acres (<1%).

3.3.3

Historic Conditions
Land cover types within the inventory area have changed substantially since
European settlement of the area. Although the historic distribution and
composition of vegetation communities in the inventory area are unknown, some
communities were likely substantially different from current communities. The
land cover types that have probably undergone the most dramatic changes are
grassland, streams and wetlands, riparian forests, and oak woodlands.
Most native wildlife was likely more abundant in the inventory area historically.
For example, black bears (Euarctos americanus) were known to occur in the San
Francisco Bay Area, as were tule elk (Cervus elophus nannodes). Other wildlife,
such as mountain lion (Felis concolor) and bobcat (Lynx rufus), still occur in the
inventory area but were likely more common prior to European settlement.

Grasslands
Native grasslands dominated by perennial grasses, such as purple needlegrass
and Sandberg bluegrass, likely occurred throughout most of the inventory area in
areas currently occupied by annual grassland, urban development, ruderal, and
agricultural land cover types (Heady 1977; Wester 1981). These native
grasslands supported a high diversity of native annual and perennial herbs and
grasses. Common wildlife included high densities of pronghorn (Antilocapra
americana), mule deer, Botta’s pocket gopher, and tule elk (Heady 1977).
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Prior to European settlement, native perennial grasslands in the inventory area
were likely subject to regular burning by Native American people. Although
historical records do not provide definitive data on the distribution of these native
perennial grasslands, research indicates human use of fire may have had a
profound impact on the distribution and extent of historic grasslands. Keeley
(2002a) surmised that because dense shrubland or chaparral had little value to
Native Americans, they used periodic burning to clear shrubs and provide habitat
for fire-tolerant native grasses. Keeley (2002b) also implied that the mosaic of
annual grassland we see today is likely a result of historic vegetation
management that favored open grasslands over chaparral.
Starting in 1769, another anthropogenic change to the landscape occurred with
the introduction and spread of many nonnative plants throughout California.
These plants include Mediterranean annual grasses and herbs such as wild oats,
bromes, barleys, ryes, and thistles (Centaurea sp., Cirsium sp.) (Bartolome and
Gemmill 1981). The number of European settlers grazing livestock in the
inventory area likely increased after the gold rush of the 1850s. The combination
of livestock grazing, drought, and spread of exotic grasses and herbs dramatically
altered the native grasslands that occurred in the inventory area prior to the 1850s
(Heady 1977). No comprehensive surveys of native grassland have been
conducted in the inventory area, but it is expected that native grasses remain in
scattered populations throughout the inventory area. Although it is probably less
intensive than in the past, grazing by livestock and wildlife continues today in
most grasslands of the inventory area.

Streams and Wetlands
Aquatic habitats, such as vernal pools, seasonal wetlands, and alkali wetlands,
were almost certainly more abundant in the inventory area than they are today.
For example, vernal pools have been reduced to less than 10% of their former
extent in the California’s Central Valley (Holland 1978), of which the eastern
portion of the inventory area is a part. Historically, vernal pools and other
seasonal wetlands and ponds were likely scattered throughout the lowland
portions of the inventory area. Streams in the northern and eastern portions of
the inventory area historically flowed unimpeded by the channels, water
diversions, and barriers that occur today.
Since European settlement, nonnative aquatic species, such as bullfrog (Rana
catesbeiana), have been introduced into aquatic habitats, especially those whose
hydrology has been altered by damming (e.g., stock ponds) or channelization.

Riparian Forests
Riparian forest, woodland, and scrub communities dominated by willows and
cottonwood were likely more common in the inventory area historically than they
are today. These communities likely dominated major streams, such as Marsh
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Creek, Kellogg Creek, and Kirker Creek, from the foothills to near the San
Joaquin River. Dense riparian vegetation was likely present within the 100-year
floodplain of the lowland stream courses (Katibah 1984), usually between natural
levees. Remnant stands of riparian forests, like that found along Marsh Creek in
Brentwood’s Creekside Park, suggest that these forests historically contained a
highly diverse assemblage of trees. In addition to Fremont cottonwood and two
species of willow, the stand in Creekside Park contains blue elderberry
(Sambucus mexicana), box elder (Acer negundo), Oregon ash (Fraxinus
latifolia), California walnut (Juglans californica), valley oak, and western
sycamore. These forests and woodlands would have supported diverse passerine
and raptor communities similar to those found today in these remnant habitats.
Urban development, water diversion and flood control projects, woodcutting,
agricultural expansion, and extensive livestock grazing have greatly reduced the
extent of these riparian forests in the Central Valley (Katibah 1984).
There are many opportunities for restoration of riparian woodland and riparian
scrub in the inventory area. Some of the best opportunities for restoration of
riparian woodland exist along Marsh Creek as it flows through Brentwood and
Oakley (Natural Heritage Institute 2002; Natural Heritage Institute and Delta
Science Center 2002). Additional opportunities for riparian restoration exist
along the intermittent reaches of Sand Creek as it flows through Antioch and
Brentwood and along intermittent reaches of Marsh Creek directly upstream from
the Marsh Creek Reservoir.

Oak Woodland
Historically, oak woodlands and savannahs may have been more extensive in the
inventory area than today. The remnant valley oaks at the margins of agricultural
fields in the inventory area suggest that these species were once more
widespread. Valley oaks may have occurred on the deep alluvial soils common
throughout the lowland areas of the inventory area. Myriad factors have
contributed to the decline in density and extent in the inventory area of these and
other oaks, including urban and agricultural development, woodcutting, livestock
grazing, deer and rodent overpopulation (resulting from the elimination of native
predators), and an altered fire regime (Pavlik et al. 1991). Some researchers
hypothesize that many of these factors, continuing today in the inventory area,
impair the ability of oaks to regenerate.

3.3.4

Natural Communities (Vegetation
Communities)
The NCCPA requires that natural communities within the Plan area be identified
in an NCCP. These are the communities that could be affected by plan
implementation. This Plan also uses the term vegetation communities to describe
the natural communities included in the Plan. This term is used because the
communities are described on the basis of vegetation characteristics, such as
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dominant species and vegetation structure, rather than other characteristics, such
as wildlife composition. Vegetation communities were also selected as the
means to define natural communities because of the accepted classification
schemes commonly used for vegetation communities (Table 3-2).
This Plan includes the following six vegetation communities, corresponding to
the major land cover types (excluding development).
Grassland community.
Chaparral/scrub community.
Oak woodland community (including oak savannah).
Riparian woodland/scrub community (including streams).
Wetlands.
Cultivated agriculture.
Irrigated agriculture is included as a vegetation community despite its disturbed
or artificial nature because it provides habitat for some covered species.

Functions of Vegetation Communities
The ecological function for wildlife (i.e., value for forage, hunting, breeding,
aestivating, movement, etc.) of each vegetation community is described briefly
below to provide context for the impact analysis and the conservation strategies.
The function and related value for wildlife of a specific patch of any vegetation
community is linked to its size, species diversity, location relative to other
vegetation communities, and structural complexity. For example, a small
isolated stand of oak woodland generally provides a significantly reduced array
of functions for wildlife than does a larger contiguous stand. Also, grasslands
that intergrade with chaparral and oak savannah provide greater wildlife function
than do grasslands adjacent to urban areas. In general, increased exposure to
human disturbance and exotic weed invasion reduces the potential function of the
vegetation community for wildlife habitat.

Grassland Community
The grassland vegetation community is the most abundant vegetation community
in the inventory area, occupying 67,781 acres. Grasslands within the inventory
area function as a core vegetation community, linking small and large patches of
all other natural vegetation communities in the landscape. Grasslands also
provide critical upland habitat for a variety of amphibians dependent on adjacent
aquatic habitats such as ponds and seasonal wetlands. These amphibians move
through grassland during the rainy season to disperse to other aquatic sites, and
may aestivate within grassland during the dry season. Grasslands are important
for fossorial rodents such as ground squirrels and gophers. Rodent burrows, in
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turn, provide habitat for a variety of other species, including burrowing owls.
The diverse and abundant rodent community supports an assemblage of raptors
that feed on them, including golden eagle (Aquila chrysaetos), northern harrier,
and white-tailed kite.
Periodic fire is an important part of the grassland vegetation community.
Historically, fires from both lightning strikes and human ignition, and soil
conditions kept woody vegetation from converting grassland into chaparral or
oak woodland in higher elevation sites. At lower elevations, grassland was likely
always the dominant vegetation community, kept open by native grazers such as
tule elk and pronghorn, fire, and drought. Prescribed burning has become an
important management tool in grasslands and other natural communities.
However, this technique is becoming increasingly difficult to implement due to
cost, safety concerns from expanding urban and rural development, and difficulty
obtaining permits because of air quality concerns.
Another historic change in the grassland community is related to species
composition. Today, large stands of native perennial herbs and grasses have
been replaced by a landscape dominated by fast-growing nonnative annual
grasses and herbs. Unlike perennial grasses, annual grasses generally do not
develop extensive, long-lived root networks. These long-lived root networks are
important to the function of the grassland ecosystem for a number of reasons,
including protection of the topsoil from erosion and provision of habitat for a
wide variety of soil microorganisms that create the backbone of the grassland
food web. The production of plant biomass within grasslands has also shifted
seasonally. In the past, native perennial grasses continued to grow actively into
early summer and regreen early in fall. In contrast, nonnative annual grasses
tend to dry out in late spring or early summer and germinate anew in fall. This
shift has dramatic effects on the seasonal availability of forage for native grazers
such as insects and rabbits (and to a lesser extent, mule deer), as well as the type
of seeds and cover available for smaller mammals.

Chaparral/Scrub Community
The chaparral/shrub vegetation community occupies 3,016 acres in the
southwestern portion of the inventory area. This community contains small,
intermittent streams but no other special land cover types. Because it occurs on
dry, south- and west-facing slopes, no wetlands or natural ponds occur within this
vegetation community. This community has relatively high value for wildlife
because, although it occurs in fragmented patches, almost all patches are
surrounded by other natural communities. Moreover, this community has a
relatively low proportion of nonnative species due to dense shrub canopies, dry
conditions, relative isolation from urban land use, and other conditions.
Chaparral/scrub communities are dominated by heavily branched shrubs that
burn easily. Consequently, many of the plants in this community have evolved to
be dependent on periodic fire for regeneration. Many of the dominant shrubs,
such as manzanita and ceanothus, resprout from basal burls following a fire event
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while other species regenerate from seed. Regrowth is triggered by removal of
the overstory, typically by fire. Chemicals in smoke and charred wood also
stimulate germination in a wide variety of native forbs that lie dormant as seeds
in the soil for decades before a fire. These fire-following forbs are abundant for
one or more years after a fire and provide high-quality habitats for a diversity of
insects and other wildlife. The unique flora of post-fire chaparral contributes to
its trait of supporting the highest concentration of special-status plants of any
community in California (California Native Plant Society 2001). Many species
that inhabit chaparral also inhabit adjacent grassland and oak woodlands.
However, some birds and mammals are found largely in the dense cover and
shade of mature chaparral stands.

Oak Woodland Community
The oak woodland vegetation community is a combination of oak savannah; oak
woodland; mixed evergreen woodland; and the ponds, streams, and rock outcrops
that occur within them. There are 30,095 acres of this community within the
inventory area. Oak woodlands share many of the same functions as the adjacent
grassland and chaparral communities. However, the structure and food provided
by the dominance of oak trees and other evergreen trees in this community
distinguish it from the adjacent communities. Oak woodland is one of the most
biologically diverse communities in California, providing essential habitat for
approximately 2,000 plant, 5,000 insect, 80 amphibian and reptile, 160 bird, and
80 mammal species (Merelender and Crawford 1998). Oaks in the inventory
area provide shelter, through shading and within trunk cavities, for a variety of
wildlife in an otherwise open, dry landscape. Unlike the largely deciduous
vegetation of riparian forest and scrub, evergreen oaks, California bay, madrone,
and foothill pine provide shaded shelter year-round. Large acorn crops and a
diverse insect fauna provide high-quality food for a wide variety of amphibians,
reptiles, birds, and mammals.
Although oak woodlands and oak savannahs are functionally similar in many
ways, they play somewhat different ecological roles in the landscape. For
example, oak woodlands are more likely to provide cool, shady refugia for
wildlife during the hot dry summer. Oak savannahs are more likely to function
as a transition zone between dense oak woodlands and open grasslands and may
offer more hunting opportunities for some species such as raptors.
Like grasslands, the oak woodland community provides important upland habitat
for aquatic species such as frogs and salamanders that are dependent on
ephemeral ponds and wetlands within oak woodland. The leaf litter under oaks
provides a cover of organic matter and protection from desiccation for soil
invertebrates and amphibians.
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Riparian Woodland/Scrub Community and Streams
The riparian woodland/scrub vegetation community occupies 448 acres within
the inventory area. This vegetation community is disproportionately important in
the landscape because of its function as an interface between aquatic and
terrestrial communities. Riparian woodlands support both terrestrial and aquatic
species by providing movement corridors across the landscape and both nesting
and foraging habitat; supporting high levels of invertebrate production; creating
moist, cool refugia during the hot dry summer; moderating stream temperatures;
armoring stream banks; and supporting the aquatic food chain by means of input
of vegetative and other detritus.
Although riparian scrub is not as effective as riparian woodland in moderating
stream temperatures, it may provide better nesting and foraging habitat for
migratory passerine birds that prefer dense thickets. Riparian woodland extends
into urban areas in Pittsburg and Brentwood, providing a partial link along
streams between grasslands in the foothills and the habitats of the San Joaquin
River. Where it occurs, riparian woodland/scrub serves to greatly reduce and
moderate (i.e., reduce the variability of) stream temperatures, increasing the
value of these aquatic habitats for native invertebrates, fish, and amphibians.
Many of the riparian areas and streams in the lowland section of the inventory
have been severely affected by development. Streams such as Marsh Creek,
Sand Creek, and Kirker Creek are either devoid of riparian vegetation or contain
only narrow bands of remnant vegetation. In the upland portions of the inventory
area, especially in the open grasslands, inappropriate livestock grazing practices
have resulted in heavily degraded or denuded riparian areas. Consequently, there
are many opportunities for restoration and enhancement of riparian areas in the
inventory area.
Approximately 409 miles of stream have been mapped in the inventory area.
These mapped streams represent a combination of perennial, intermittent, and
ephemeral streams but likely exclude many smaller ephemeral streams. With or
without riparian vegetation, streams provide ecosystem functions and values
much greater than the proportion of the landscape they cover. Streams provide
habitat for a wide array of aquatic insects that, in turn, function as food for
amphibians, birds, and other insectivorous species. Perennial streams function as
permanent water sources in an otherwise dry landscape. Streams also provide
movement corridors between different terrestrial communities. In this way,
networks of ephemeral, seasonal, and perennial streams link chaparral/scrub, oak
woodland, oak savannah, riparian woodland, and grassland habitats. These links
are not only important for the movement of wildlife, but also represent the fastest
means of transporting energy and nutrients through a watershed. Thus, it is
through stream networks that organic matter and minerals are transported from
the highlands and deposited in the lowlands.
A detailed evaluation of the functions of streams in the inventory area is
presented in Appendix J.
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Wetlands
Wetland functional values are provided through several physical and biological
processes (National Research Council 2001). Permanent and seasonal wetlands
function as essential habitat for amphibians that depend on aquatic environments
for reproduction and juvenile development. These wetlands also provide high
levels of insect production, which in turn creates a major food sources for
amphibians, birds, and other insectivorous species. The cyclical nature of
inundation and drought in seasonal wetlands allows these systems to support a
unique suite of highly adapted biota. Perennial wetlands are permanent water
sources during the dry season in an otherwise arid landscape and thus function as
essential habitat for a wide variety of water-dependant wildlife.
Wetlands also perform important functions with regard to physical processes.
For example, wetlands play an important role in regulating biogeochemical
cycles such as the nitrogen cycle. Wetlands also mediate flows in local streams
and springs by providing temporary surface water storage and gradual recharge
to local aquifers. On a small scale, wetlands in the inventory area also reduce
erosion and sedimentation by reducing surface runoff.
A detailed evaluation of the functions of wetlands in the inventory area by
watershed and subwatershed is presented in Appendix J.

Cultivated Agriculture
Cultivated agriculture occupies 33,232 acres6 in the inventory area, almost
exclusively within the northeastern, lowland portion. This land cover type has
relatively low value for native plants and wildlife compared to natural
communities. However, some native wildlife, such as small mammals, certain
raptors, and migratory waterfowl, utilize this community seasonally or yearround. Year-round activity tends to be concentrated along the margins of active
farmland where vegetation is less disturbed or where trees and shrubs tend to
occur (some are planted deliberately as windbreaks). Open fields that are
irrigated for forage crops are also used by wildlife. Cultivated agriculture is
bisected by streams, sloughs, and channels. Some amphibians and reptiles (e.g.,
giant garter snake [Thamnophis gigas]) utilize these linear aquatic features and
the adjacent upland habitat. For example, western pond turtles occur along lower
Marsh Creek where it bisects irrigated agriculture in Oakley (John Cain pers.
comm.).

Ecosystem Function
The NCCPA requires CDFG to make findings that this NCCP conserves,
restores, and manages representative natural and seminatural landscapes to
6

This value includes the acreage for slough/channel, which occurs exclusively within the eastern portion of the
inventory area dominated by irrigated agriculture.
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maintain the ecological integrity of large habitat blocks, including ecosystem
function (California Fish and Game Code Section 2820 (a)(4)).
Ecosystems can be defined as “a community of organisms and their physical
environmental interacting as an ecological unit” (Lincoln et al. 1998). The
boundaries between ecosystems are somewhat arbitrary at the scale of the
inventory area but can roughly be delineated by the six natural community types
described above. Ecosystem function is defined as the “sum total of processes
operating at the ecosystem level, such as the cycling of matter, energy, and
nutrients” (Mooney et al. 1995). Ecosystem processes also include processes at
lower ecological levels such as species interactions and the transfer of genetic
material.
It is beyond the scope of this NCCP to analyze the full range of ecosystem
functions in the inventory area. For example, nitrogen cycling cannot be
evaluated without empirical data and complex computer modeling. As a
surrogate for many ecosystem functions, the major watersheds and
subwatersheds of the inventory area are described in Appendix J in Volume 2 of
the HCP/NCCP, Draft Aquatic Resources Inventory, Classification, and Function
for East Contra Costa County HCP/NCCP Inventory Area. Watersheds are a
useful unit and a reasonable surrogate for many ecosystem functions in this Plan
for several reasons:
the inventory area was defined, in large part, by watershed boundaries,
many of the proposed covered species depend wholly or in part on freshwater
habitats that are supplied and maintained by the watershed, and
maintaining an intact watershed should, all else being equal, maintain
important ecosystem functions such as minimizing soil erosion, maintaining
water quality, maintaining the local hydrologic cycle, ensuring adequate
cycling of key nutrients, and ensuring species interactions between aquatic
and terrestrial ecosystems.
This approach has been recommended to conserve freshwater species and
habitats on a regional scale (Saunders, Meeuwig, and Vincent 2002). Appendix J
in Volume 2 of the HCP/NCCP describes the watersheds and subwatersheds of
the inventory area in terms of their hydrogeomorphic setting (i.e., geologic, soil,
climatic, hydrologic, and land use origins), and the amount of pervious and
impervious cover.

3.3.5

Regulatory Context of Wetlands, Streams,
and Other Jurisdictional Waters
Wetlands, streams, reservoirs, sloughs, and ponds typically meet the criteria for
federal jurisdiction under Section 404 of the CWA and state jurisdiction under
the Porter-Cologne Water Quality Control Act. Streams and ponds typically
meet the criteria for state jurisdiction under Section 1602 of the California Fish
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and Game Code. Regional data on these resources collected for the HCP/NCCP
do not represent a jurisdictional delineation for either federal or state regulations.
The resources mapped, however, provide an excellent planning tool for
identifying regional conservation measures for aquatic and wetland resources.
Conservation of aquatic and wetland resources is a focus of the HCP/NCCP, and
conservation measures developed for the Plan are intended to provide the
framework for compliance with CWA Sections 404 and 401 and Section 1602 of
the California Fish and Game Code.

Section 404 Regulated Waters
Under CWA Section 404, the U.S. Army Corps of Engineers (USACE) regulates
activities that result in the discharge of dredged or fill material into waters of the
United States. Waters of the United States is a broad category of water bodies
that includes wetlands as well as nonwetland habitats, such as streams, rivers,
lakes, reservoirs, ponds, bays, and oceans. USACE jurisdiction in nontidal
waters is measured to the ordinary high water mark, defined in the federal
regulations as
that line on the shore established by the fluctuations of water and indicated by
physical characteristics such as clear, natural line impressed on the bank,
shelving, changes in the character of soil, destruction of terrestrial vegetation,
the presence of litter and debris, or other appropriate means that consider the
characteristics of the surrounding areas (33 CFR 328.3[e]).

Wetlands are defined under USACE regulations as
those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs,
and similar areas (33 CFR 328.3[b]).

Section 1602 Regulated Waters
Under Section 1602 of the California Fish and Game Code, CDFG regulates
public agency activities that would alter the flow, bed, channel or bank of
streams and lakes. The limits of CDFG jurisdiction are defined as the “…bed,
channel or bank of any river, stream or lake designated by the department in
which there is at any time an existing fish or wildlife resource or from which
these resources derive benefit…” (California Fish and Game Code Section 1602).
Streams are defined in the California Code of Regulations (CCR) as “a body of
water that flows at least periodically or intermittently through a bed or channel
having banks and supports fish or other aquatic life. This includes watercourses
having a surface or subsurface flow that supports or has supported riparian
vegetation” (14 CCR 1.72). In addition to streams, CDFG regulates watercourses
such as sloughs, canals, aqueducts, and irrigation ditches. CDFG also regulates
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the stream or channel bed and levees, including riparian vegetation. Reservoir,
slough/channel, aqueduct, stream, and riparian woodland/scrub land cover types
mapped in this HCP/NCCP are assumed to fall under CDFG jurisdiction (Table
3-4).

Federal and State Jurisdictional Waters in the
Inventory Area
A detailed inventory, classification, and regional function analysis of aquatic
resources in the inventory area is presented in Appendix J to support
development of a Regional General Permit Program. This section presents an
overview of the land cover types within the inventory area that may qualify as
waters regulated by USACE and CDFG (Table 3-4). This section describes the
biological setting that supports the analysis of impacts on these potentially
regulated waters (Chapter 4); conservation measures for these waters (Chapter 5);
and subsequent applications to these agencies for regional or programmatic
permits.

USACE Jurisdiction
All aquatic and wetland land cover types within the inventory area are assumed
to be waters of the United States under CWA Section 404 (Table 3-4). Most of
these waters are nontidal. The only tidally influenced waters in the inventory
area are sloughs and some channels connected to the Delta and the San Joaquin
River.
There are an estimated 3,434 acres of potential wetlands and other waters in the
inventory area (Table 3-5). The majority of these areas are reservoirs, including
Los Vaqueros Reservoir (1,500 acres). Up to approximately 985 acres of these
waters of the United States may qualify as jurisdictional wetlands7.
Approximately 409 miles of streams are mapped in the inventory area; all are
likely subject to USACE jurisdiction. The estimated extent of streams is likely
an underestimate because many of the smaller jurisdictional streams (e.g., small
ephemeral streams) were not mapped.
In some cases, isolated wetlands and ponds may not qualify as jurisdictional
wetlands in accordance with a recent Supreme Court decision (SWANCC8), and
applicable EPA and USACE regulations. In such circumstances, the resource
mapping may have overestimated jurisdictional extent.

7

Vegetated fringes of ponds or reservoirs may also qualify as jurisdictional wetlands, but these were not
distinguished in the pond or aquatic categories. These fringing wetlands are not included in the total.
8
The court case is commonly referred to by the plaintiff’s name: Solid Waste Agency of Northern Cook County
(SWANCC), Illinois.
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CDFG Jurisdiction
There are approximately 3,116 acres of waters potentially subject to CDFG
regulation within the inventory area (Table 3-6). These areas mostly comprise
the reservoirs. There are approximately 409 miles of streams mapped in the
inventory area, all of which are likely subject to CDFG jurisdiction. Up to 448
acres of riparian woodland/scrub are also likely subject to CDFG jurisdiction,
although it is likely that much of this acreage overlaps with streams.
The estimated extent of CDFG jurisdiction is likely an underestimate because
many of the smaller jurisdictional streams and channels were not mapped in the
data collection. In addition, small stands (i.e., less than the minimum mapping
unit) of CDFG-jurisdictional riparian woodland/scrub were not mapped but are
likely present in the inventory area.

3.3.6

Biological Diversity
California is considered a global "hot spot" for biological diversity, where
species diversity, endemism, and threats to this diversity are particularly high
(Myers et al. 2000, Stein et al. 2000). California is particularly rich in unique
plant species and contains globally-important sites of plant diversity (Davis et al.
1997).
By most measures of biological diversity, California stands out as unique in
North America. For example, California contains more native biological
diversity than any other state, including more endemic species than any other
state (1,295 species) (Stein 2002). California is ranked 1st in the United States in
the number of endemic species of vascular plants, amphibians, reptiles,
mammals, and freshwater fish (Stein et al. 2000). Overall, California is ranked
1st among the states in the number of taxa (species richness) and endemism (Stein
et al. 2000). California supports approximately one-third of all species of
vascular plants and reptiles in the United States, 47% of mammal species, and
56% of bird species (California Department of Fish and Game 2003). This
remarkable biological diversity is due, in part, to California’s large size. But
more importantly, it is due to California’s very high diversity of climates,
geology, and topography. This physical diversity creates an unusually high
diversity of habitats in which new species can evolve and persist.
The HCP/NCCP inventory area represents less than 0.2% of the land area of
California, but it contains a disproportionately high amount of the state’s
biological diversity. In a comprehensive national study of species rarity, the San
Francisco Bay Area came up as only one of six hotspots of rarity in the United
States (Stein et al. 2000). Within California, eastern Contra Costa County ranks
high or very high (California Department of Fish and Game 2003c) in the
following resources.
Plant rarity (category 3 of 4).
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Amphibian richness (category 4 of 5).
Reptile richness (categories 3 and 4 of 5).
Bird richness—summer (categories 4 and 5 of 6).
Bird richness—winter (categories 5 and 6 of 6).
Bird rarity (category 3 of 3).
Mammal richness (category 3 of 6).
Invertebrate rarity (category 5 of 5)9.
Eastern Contra Costa County also has important statewide examples of oak
woodlands (California Department of Fish and Game 2003c) and vernal pool
complexes (California Department of Fish and Game 1996, 1998). Although
species counts and analyses specific to the HCP/NCCP inventory area have not
been performed, these national and statewide studies strongly suggest that the
biological diversity within the inventory area is high in most plant and animal
groups relative to other parts of California and the United States.

3.3.7

Covered Species
Species Evaluation
To determine which species would be covered by the ECCC HCP/NCCP, a
comprehensive list of 154 special-status species that occur or may occur in the
inventory area was compiled (Table 3-7) on the basis of information from the
following sources.
California Natural Diversity Database (CNDDB).
CNPS’s (2001) Inventory of Rare and Endangered Vascular Plants of
California.
CDFG’s Special Animals and Special Plants lists.
Jones & Stokes research and environmental reports files.
Jones & Stokes biological resource specialists.
Informal consultation with USFWS (letter request).
Jones & Stokes in-house file information.
Personal communication with local experts including members of the HCPA
Science Advisory Panel.

9

The unusually high diversity of invertebrates is due, in part, to the rare invertebrates found in Antioch Dunes,
which is outside the inventory area.
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Definition of Special-Status Species
Special-status species are defined as plants and animals that are legally protected
under ESA, CESA, or other regulations, and species that are considered
sufficiently rare by the scientific community to qualify for such listing.
Special-status plants are species that are:
listed or proposed for listing as threatened or endangered under ESA (50
Code of Federal Regulations [CFR] 17.12 [listed plants] and various notices
in the Federal Register [FR] [proposed species]);
candidates for possible future listing as threatened or endangered under the
federal ESA (66 FR 54808, October 30, 2001);
listed or candidates for listing by the State of California as threatened or
endangered under CESA (14 CCR 670.5);
listed as rare under the California Native Plant Protection Act (California
Fish and Game Code Section 1900 et seq.);
determined to meet the definitions of rare or endangered under CEQA (State
CEQA Guidelines, Section 15380);
considered by CNPS to be “rare, threatened or endangered in California”
(Lists 1B and 2 in California Native Plant Society 2001); or
listed by CNPS as plants about which more information is needed to
determine their status and plants of limited distribution (Lists 3 and 4), which
may be included as special-status species on the basis of local significance or
recent biological information.
Special-status animals are species that are:
listed or proposed for listing as threatened or endangered under ESA (50
CFR 17.11 [listed animals] and various notices in the FR [proposed
species]);
candidates for possible future listing as threatened or endangered under ESA
(66 FR 54808, October 30, 2001);
determined to meet the definitions of rare or endangered under CEQA (State
CEQA Guidelines, Section 15380);
listed or candidates for listing by the State of California as threatened or
endangered under CESA (14 CCR 670.5);
species of special concern (SSC) to CDFG (2003c) and the Point Reyes Bird
Observatory (PRBO) 2001 (birds) (mammals); or
fully protected under California Fish and Game Code Section 3511(birds),
Section 4700 (mammals), Section 5515 (fish), and Section 5050 (reptiles and
amphibians).
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Covered Species Criteria
For each special-status species with potential to occur in the inventory area,
information was gathered on its status, population trends, distribution, threats,
and conservation and management efforts. The following criteria were then
applied to each species to determine whether it would be covered (i.e., included
in the final permits). To be covered, a species had to meet all four of the
following criteria.
Range: The species is known to occur or likely occurs within the inventory
area, based on credible evidence.
Status: The species is currently listed under ESA or CESA or is likely to
become listed within the permit term (assumed to be up to 30 years). Species
that are considered likely to become listed within the permit term include
species that are:
proposed for listing under ESA,
candidates under CESA,
candidates under ESA, or
California fully protected species or specified birds;
and some species, based on species specific information, that are:
California SSC;
CNPS Lists 1A, 1B, 2, or 3;
non-listed and are known by experts to be very rare (e.g., newly
discovered species) or declining rapidly; or
non-listed and not rare, but the covered activities may affect a substantial
portion of the species’ range or important habitat.
Whether a species is considered likely to be listed was based on existing
information as well as professional judgment, knowledge of future listing
packages, and input from species specialists and regulatory agencies.
Impact: The species will be or will likely be adversely affected by covered
activities.
Data: Sufficient data exists on the species’ life history, habitat requirements,
and occurrence in the inventory area to adequately evaluate impacts on the
species and to develop conservation measures to mitigate these impacts in
accordance with regulatory standards. Data adequacy was a subjective
decision based on professional judgment.
Table 3-7 lists all special-status species that were evaluated and the criteria that
were met by each species. Table 3-8 presents the list of 28 species proposed for
coverage in the Plan. Anadromous fish presented a special case in the evaluation
of whether species should be covered. Details of the evaluation for this group of
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species and the rationale for why fish are not covered are presented in
Appendix C.
Many other native species (with and without special-status) are expected to
benefit from the Plan because the Plan addresses requirements under the NCCP
Act to conserve, restore, and manage representative natural and seminatural
landscapes to maintain the ecological integrity of large habitat blocks, ecosystem
function, and biological diversity. Species proposed for coverage in the Plan
were limited to those species for which impacts from covered activities were
likely in order to provide take authorization for the highest priority species.
However, many other special-status species are expected to benefit from the
Plan, as described in Chapter 5.

Covered Species Descriptions
Detailed species profiles of each of the 28 covered species (Table 3-8) are
provided in Appendix D. These profiles summarize ecological information,
distribution, status, threats, population trends, and conservation and management
activities in and near the inventory area. The profiles represent the best available
scientific data for each species on which to base this Plan. Each profile is
designed for easy reference, so all literature cited within the profile is provided at
the end of the profile. The biological data in these profiles form the basis for the
impact analysis (Chapter 4) and conservation strategy (Chapter 5) in this
HCP/NCCP.
Land cover types are the basic unit of evaluation for habitat modeling, analyzing
potential impacts, and developing conservation strategies for covered species.
Each covered species is associated with one or more land cover types (Table 39). These land cover type associations, plus other habitat features, were used to
develop species distribution models for 20 of the 28 covered species that provide
additional information on species impacts and conservation needs.

Species Distribution Models
The purpose of the species distribution models is to help identify areas within the
inventory area where covered species occur or could occur based on known
habitat requirements. These models have been used to assist in quantifying
impacts of covered activities on covered species and to assist in developing
conservation measures.10 Alternative reserve and restoration designs were
evaluated against each covered species model, when available, to help ensure that
regulatory standards and biological goals for these species are met and that
conservation for each species is maximized. Species distribution models for 20

10

These models have been developed on a regional scale using regional data. The models do not necessarily
provide accurate site-specific species information. For this reason, if the HCP/NCCP is suspended, these models
should not be used for site-specific analysis and do not create a presumption of take under state or federal law.
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of the covered species are described in detail in the relevant species profile.
Methods used for all models are described below.
Because of the model limitations (see discussion below), models could not be
developed for 8 of the 28 covered species. For some species, particularly vernal
pool invertebrates and some plants with highly restricted distribution and habitat
requirements, available location data and the resolution of the modeling were
insufficient to precisely identify potential habitat. The wetland habitat areas used
by vernal pool invertebrates were of such small size or specific physical
condition (e.g., pond duration, depth) that they could not be mapped from aerial
photography. Similar limitations pertained to several plant species. For species
without models, the conservation strategy takes a more conservative approach
than for species with models. For example, field surveys are required more often
in suitable habitat for species without models than for species with models.
Information in the species profiles was adequate to develop the impact analysis
and conservation measures for the 8 species without species distribution models.

Model Structure and Development Methodology
The 20 species models described in the species profiles were designed to estimate
the location of key habitat characteristics of each species and to be repeatable and
scientifically defensible, while remaining as simple as possible. The models are
based on identification of land cover types that provide important habitat for
these species (Table 3-9). Land cover types were identified as suitable habitat
based on the known or presumed habitat requirements and use patterns of each
species. When supported by appropriate data, the models were refined using
physical parameters such as elevation limits. In some cases, perimeter zones
were used to designate habitat use a certain distance from a land cover type. For
example, California red-legged frog uses upland habitat for aestivation (summer
hibernation) and dispersal, but the probability of use decreases with increasing
distance from suitable breeding sites (e.g., ponds, streams). For wildlife, land
cover types considered to be suitable habitat were classified by habitat use. Land
types used for breeding were designated as core use areas. Other important
habitats that may or may not include the core areas include foraging areas;
aestivation areas; and migration, movement, or dispersal corridors.
Determinations of suitable land cover types and additional physical parameters
were based on available data from survey reports, environmental documents, and
peer-reviewed scientific literature. When data were inconclusive or
contradictory, conservative values were assumed in estimating suitable habitat.

Covered Species Locations
Documented occurrences of covered species within the inventory area were used
to validate and refine the models. Sources of occurrence data are listed below.
CNDDB.
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Data from a previous study of species distribution in the area (Jones &
Stokes Associates 1996).
Occurrence records from the EBRPD’s biological database.
Rare, Unusual, and Significant Plants of Alameda and Contra Costa
Counties, Seventh Edition (Lake 2004).
The University of California/Jepson Herbaria’s SMASCH database
(University of California/Jepson Herbaria 2005).
Contra Costa Breeding Bird Atlas.
Survey records from recent large-scale field surveys in the inventory area
(e.g., Mundie & Associates and City of Antioch 2002).
Survey records submitted by local experts in spring 2003 after solicitations
by the HCPA Science Advisory Panel.
Individual occurrences that fell outside a model’s predicted habitat distribution
were evaluated separately to determine if they indicate flaws in the model or are
anomalous points. The original aerial photographs were examined to assess the
significance of serious outlier points.
The majority of the records come from the CNDDB. These records represent the
best available statewide data but are limited in their use for conservation
planning. CNDDB records rely on field biologists to voluntarily submit
information on the results of surveys and monitoring. As a result, the database is
biased geographically towards areas where surveys have been conducted or
survey efforts are greater (many areas have not been surveyed at all). The
database may also be biased toward species that receive more survey effort. For
example, there have been more surveys for California red-legged frog than other
special-status wildlife because it is a listed species. Conspicuous diurnal species
such as raptors likely receive greater survey effort than nocturnal species such as
bats. Plants typically receive less survey effort than wildlife.

Model Limitations
The precision of the species distribution models is limited by the 10-acre/1-acre
minimum mapping units used to map certain land cover types. Areas of suitable
habitat smaller than the mapping thresholds were not mapped and could therefore
not be incorporated into the models. This constraint limited the degree of
resolution of some habitat features potentially important to some species.
The species distribution models were limited to distinguishing habitat uses based
on key life history requirements such as breeding, foraging, or dispersal that are
tied to land cover types. The data do not allow for further distinctions of habitat
quality on a regional scale. For example, California red-legged frogs disperse
from breeding sites as their ponds or streams dry out during the summer. The
movement corridors used by individuals may follow moisture gradients and
associated wetland and/or swale vegetation. Including these features in the
East Contra Costa County HCP/NCCP

October 2006
3-44

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 3
Physical and Biological Resources

models was not possible. Accordingly, conservative estimates of
movement/dispersal habitat requirements were used. This approach tends to
overestimate the actual extent of suitable or required habitat for this species, but
is consistent with current conservation planning practices when data are limited
(Noss et al. 1997).
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Table 3-1. Hierarchical Classification of Land-Cover Types

1.0 Grassland
1.1 Annual grassland
1.2 Alkali grassland
1.3 Native grassland*
1.4 Ruderal
2.0 Shrubland
2.1 Chaparral and scrub
3.0 Woodland
3.1 Oak savannah
3.2 Oak woodland
3.3 Mixed evergreen forest*
4.0 Riparian
4.1 Riparian woodland/scrub
5.0 Wetland
5.1 Permanent wetland*
5.2 Seasonal wetland
5.3 Alkali wetland
6.0 Aquatic
6.1 Stream
6.2 Reservoir
6.3 Pond
6.4 Slough/channel
7.0 Rock outcrops
8.0 Irrigated Agriculture
8.1 Pasture
8.2 Cropland
8.3 Orchard
8.4 Vineyard
9.0 Developed
9.1 Urban
9.2 Aqueduct
9.3 Nonnative woodland
9.4 Turf
9.5 Wind turbines
9.6 Landfill
*not mapped due to limitations of aerial photos; see text for further
discussion.

Table 3-2. Land-Cover Types Cross Referenced to Other Classification Systems
Holland System (Element Code) a

East Contra Costa County HCP/NCCP

CNPS Classification b

California Wildlife Habitat Relationship c

Native Grassland

Valley and Foothill Grassland (42000)
Valley Needlegrass Grassland (42110)
Valley Wildrye Grassland (42140)
Pine Bluegrass Grassland (42150)

Creeping Ryegrass Series
Foothill Needlegrass Series
Nodding Needlegrass Series
Purple Needlegrass Series
One-sided Bluegrass Series

Perennial Grassland

Annual Grassland

Non-Native Grassland (42200)

California Annual Grassland Series

Alkali Grassland

Alkali Meadow (45310)
Alkali Playa (46000)
Valley Sink Scrub (36210)

Saltgrass Series
Iodine Bush Series

N/A

Ruderal

N/A

N/A

Barren

Chaparral and Scrub

Scrub and Chaparral (30000)
Chamise Chaparral (37200)
Northern (Franciscan) Coastal Scrub (32100)
Diablan Sage Scrub (32600)
Mixed Montane Chaparral (37510)
Buck Brush Chaparral (37810)
Mesic North Slope Chaparral (37E00)

California Sagebrush Series
California Sagebrush-Black Sage Series
Coyote Bush Series
California Buckwheat Series
Chamise Series
Chamise-Wedgeleaf Ceanothus Series

Mixed Chaparral
Chamise-Redshank Chaparral
Coastal Scrub

Oak Savannah/Woodland

Woodland (70000)
Valley Oak Woodland (71130)
Blue Oak Woodland (71140)
Interior Live Oak Woodland (71150)
Coast Live Oak Woodland (71160)
Digger Pine Oak Woodland (71410)
Mixed Evergreen Forest (81100)

Valley Oak Series
Blue Oak Series
Interior Live Oak Series
Coast Live Oak Series
Mixed Oak Series
California Bay Series
California Buckeye Series

Blue Oak, Valley Oak, Coastal Oak Woodland

Riparian Woodland/Scrub

Riparian and Bottomland Habitat (60000)
Riparian Scrub (63000)
Great Valley Willow Scrub (63410)
Riparian Forest (61000) and Riparian Woodland
(62000)
Great Valley Cottonwood Riparian Forest
(61410)
Great Valley Mixed Riparian Forest (61420)
Great Valley Valley Oak Riparian Forest
(61430)
Sycamore Alluvial Woodland (62100)

Black Willow Series
Arroyo Willow Series
Mixed Willow Series
Narrowleaf Willow Series
Red Willow Series
Fremont Cottonwood Series
Valley Oak Series
California Sycamore Series

Valley Foothill Riparian

Annual Grassland

Table 3-2. Continued

Page 2 of 2
Holland System (Element Code) a

East Contra Costa County HCP/NCCP

CNPS Classification b

California Wildlife Habitat Relationship c

Permanent Wetland

Marsh and Swamp (52000)
Coastal and Valley Freshwater Marsh (52410)

Common Reed Series
Bulrush Series
Bulrush-Cattail Series
Bur-reed Series
Cattail Series
Spikerush Series

Freshwater Emergent Wetland

Seasonal Wetland

Freshwater Seep (45400)
Northern Hardpan Vernal Pool (44110)
Northern Claypan Vernal Pool (44110)

Spikerush Series
Northern Hardpan Vernal Pool
Northern Claypan Vernal Pool

Freshwater Emergent Wetland

Alkali Wetland

Northern Claypan Vernal Pool (44110)

Northern Claypan Vernal Pool

Freshwater Emergent Wetland

Aquatic

N/A

Duckweed Series
Pondweed with Floating Leaves Series
Pondweed with Submerged Leaves Series

N/A

Pasture

N/A

N/A

Pasture
Irrigated Hayfield

Cropland

N/A

N/A

Irrigated Row and Field Crops
Irrigated Grain Crops
Dryland Grain Crops

Orchard

N/A

N/A

Evergreen Orchard
Deciduous Orchard

Vineyard

N/A

N/A

Vineyard

Urban

N/A

N/A

Urban

Non-Native Woodland

N/A

N/A

Eucalyptus

a
b
c

Source:
Source:
Source:

Holland 1986
Sawyer and Keeler-Wolf 1995
Mayer and Laudenslayer 1988, with additional agricultural and developed habitats from http://www.dfg.ca.gov/whdab/html/wildlife_habitats.html

Table 3-3. Land-Cover Types in the Inventory Area

Land-Cover Type
Grassland
Annual grassland
Alkali grassland
Ruderal
Chaparral and scrub
Oak savanna
Oak woodland
Riparian woodland/scrub
Wetland (undetermined)
Seasonal wetland
Alkali wetland
Aquatic
Stream (miles)
Pond
Slough/channel
Rock outcrops
Irrigated agriculture
Cropland
Pasture
Orchard
Vineyard
Developed
Future urban
Urban
Aqueduct
Non-native woodland
Turf
Wind turbines
Landfill
Total
1

Number
of Sites or
Patches

Amount
(Acres)

Proportion of
Inventory Area
(%)

150
47
203
101
220
121
84
253
44
55
31
n/a
405
14
39

58,840
1,997
6,188
3,016
5,894
24,198
448
483
121
380
1,823
4091
165
213
119

34%
1%
4%
2%
3%
14%
< 1%
< 1%
< 1%
< 1%
1%
< 1%
< 1%
< 1%
< 1%

61
28
81
39

20,516
4,491
3,995
2,031

12%
3%
2%
1%

128
35
9
66
129
1

4,087
32,549
383
51
1,478
217
334
174,018

2%
19%
< 1%
< 1%
1%
< 1%
< 1%

Streams were mapped as lines within the inventory area, not as polygons. Stream
acreage is not reflected in land-cover map.

Table 3-4. Land-Cover Types that May Be Federal or State Jurisdictional Waters

Land-Cover Type

U.S. Army Corps
of Engineers
Jurisdictional
Water

Regional Water
Quality Control
Board State
Jurisdictional
Water

Permanent wetland

X

X

Seasonal wetland

X

X

Alkali wetland

X

X

Reservoir

X

X

X

Pond

X

X

X

Slough/channel

X

X

X

Stream

X

X

X

Aqueduct
Riparian
woodland/scrub

Department of Fish
and Game
Jurisdictional
Stream or Lake

X
X

X

X

Table 3-5. Potential Jurisdictional Wetlands and Waters in the Inventory Area

Land-Cover Type
Wetland (undetermined)

Number of
Sites

Amount
(acres)

May Qualify as a
Wetland or Water under
Federal or State
Jurisdiction1

255

483

Yes

Seasonal wetland

44

121

Yes

Alkali wetland

55

380

Yes

Aquatic

31

1,823

405

165

Yes

14

213

Yes

n/a

3

Yes

Pond
Slough/channel
Stream
Total potential wetlands
and other waters

248

Probably not2

3,434

1

See Chapter 1 for a discussion of how the term “Jurisdictional Wetlands and Waters”
is used in this HCP/NCCP

2

This category mostly includes reservoirs such as Los Vaqueros, Marsh Creek, Antioch,
and Contra Loma. Reservoirs are generally not jurisdictional waters except for
reservoir margins that are vegetated.

3

Estimated based on an average stream width of 5 feet (not measured) x 409 miles of
streams in the inventory area.

Table 3-6. Land-Cover Types That Are Potential California Department of Fish
and Game Jurisdictional Waters
Land-Cover Type

Number of Sites

Amount (acres)

Aquatic

31

1,823

Aqueduct

35

383

Slough/channel

14

213

Riparian woodland/scrub

84

448

Stream

n/a

2481

Total
1

3,116

Estimated based on an average stream width of 5 feet (not measured) x 409 miles of
streams (from land cover mapping) in the inventory area.

Table 3-7. Evaluation of Special-Status Species in East Contra Costa County for Coverage in the ECCC HCP/NCCP
Status1

Criteria2

Page 1 of 9

State

Federal

Range

Status

Impact

Data

Recommended
for Coverage

CSC

–

Y

Y

Y

Y

Y

Western Bat Working Group High Priority species; high
potential for listing

–

–

Y

N

Y

Y

N

CNDDB occurrences recorded as extant; IUCN VU/B1+2c

CSC

–

Y

N

N

Y

N

Western Bat Working Group High Priority species

Small-footed myotis
Myotis ciliolabrum

–

–

Y

N

Y

Y

N

Widely distributed; unlikely to be listed; buildings, bridges

Long-eared myotis
Myotis evotis

–

–

Y

N

N

Y

N

Primarily coniferous forest species

Fringed myotis
Myotis thysanodes

–

–

Y

N

N

Y

N

Western Bat Working Group High Priority species

Long-legged myotis
Myotis volans

–

–

Y

N

N

Y

N

Western Bat Working Group High Priority species

Yuma myotis
Myotis yumanensis

–

–

Y

N

N

Y

N

Widely distributed; unlikely to be listed; not CSC

CSC

–

Y

Y

Y

Y

N

Riparian woodrat
Neotoma fuscipes riparia

–

FE

N

Y

N

U

N

San Joaquin pocket mouse
Perognathus inornatus inornatus

–

–

Y

N

Y

Y

N

SE/FP

FE

N

Y

N

Y

N

Delta marsh

CSC

–

N

Y

N

Y

N

Tidal marsh

Riparian brush rabbit
Sylvilagus bachmani riparius

SE

FE

N

Y

N

Y

N

No records for ECCC HCP/NCCP inventory area

San Joaquin kit fox

ST

FE

Y

Y

Y

Y

Y

Tricolored blackbird (nesting colony)
Agelaius tricolor

CSC-1

–

Y

Y

Y

Y

Y

Grasshopper sparrow (nesting)
Ammodramus savannarum

CSC-2

–

Y

N

Y

Y

N

Species

Notes

Mammals
Townsend’s western big-eared bat

Corynorhinus townsendii townsendii
Berkeley kangaroo rat
Dipodomys heermanni berkeleyensis
Greater western mastiff bat
Eumops perotis

San Francisco dusky-footed woodrat
Neotoma fuscipes annectens

Saltmarsh harvest mouse
Reithrodontomys raviventris
Suisun ornate shrew
Sorex ornatus sinuosus

Vulpes macrotus mutica
Birds

No records for ECCC HCP/NCCP inventory area

Table 3-7. Continued
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Status1

Criteria2

State

Federal

Range

Status

Impact

Data

Recommended
for Coverage

CSC

–

Y

N

N

Y

N

CSC-2

–

Y

N

N

Y

N

FP

BGPA

Y

Y

Y

Y

Y

Fully Protected status prohibits take of individuals; see
Table 6-5.

Great blue heron (rookery)
Ardea herodias

–

–

Y

N

Y

Y

N

Observed breeding within ECCC HCP/NCCP inventory
area

Short-eared owl (nesting)
Asio flammeus

CSC-2

–

Y

N

Y

Y

N

Western burrowing owl
Athene cunicularia

CSC-1

–

Y

Y

Y

Y

Y

Redhead
Aythya americana

CSC-2

–

Y

Y

N

Y

N

Covered activities not likely to impact

American bittern
Botaurus lentiginosus

CSC-3

–

Y

N

Y

Y

N

Possible breeding rookeries in northeast section of ECCC
HCP/NCCP inventory area

Bufflehead
Bucephala albeola

CSC-3

–

Y

Y

N

Y

N

Covered activities not likely to impact

CSC

–

Y

N

Y

Y

N

ST

–

Y

Y

Y

Y

Y

CSC

–

Y

N

Y

Y

N

–

–

Y

N

Y

Y

N

Confirmed breeding within ECCC HCP/NCCP inventory
area

Swainson’s thrush
Catharus ustulatus

CSC-2

–

Y

Y

N

Y

N

Confirmed breeding within ECCC HCP/NCCP inventory
area

Belted kingfisher
Ceryle alcyon

CSC-3

–

Y

N

Y

Y

N

Vaux’s swift
Chaetura vauxi

CSC-2

–

Y

N

Y

Y

N

CSC

FPT

Y

Y

N

Y

N

CSC-2

–

Y

N

Y

Y

N

–

–

N

N

N

Y

N

Species
Bell’s sage sparrow (nesting)
Amphispiza belli belli
Greater white-fronted goose (tule)
Anser albifrons elgasi
Golden eagle (nesting and wintering)
Aquila chrysaetos

Ferruginous hawk (wintering)
Buteo regalis
Swainson’s hawk (nesting)
Buteo swainsoni
Costa's hummingbird
Calypte costae
Lawrence’s goldfinch (nesting)
Carduelis lawrencei

Mountain plover (wintering)
Charadrius montanus
Northern harrier (nesting)
Circus cyaneus
Black swift
Cypseloides niger

Notes
Confirmed breeding within ECCC HCP/NCCP inventory
area

Covered activities not likely to impact
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State

Federal

Range

Status

Impact

Data

Recommended
for Coverage

White-tailed kite (nesting)
Elanus leucurus

FP

–

Y

N

Y

Y

No Take

Little willow flycatcher (nesting)
Empidonax trailii brewsteri

SE

–

N

Y

N

Y

N

No records for ECCC HCP/NCCP inventory area

California horned lark
Eremophila alpestris

CSC-3

–

Y

N

Y

Y

N

Confirmed breeding within ECCC HCP/NCCP inventory
area

American peregrine falcon (nesting)
Falco peregrinus

SE/FP

D

Y

Y

N

Y

No Take

Saltmarsh common yellowthroat
Geothlypis trichas sinuosa

CSC-2

–

N

Y

N

Y

N

Tidal marsh

Greater sandhill crane (nesting and wintering)
Grus canadensis tabida

ST/FP

–

N

Y

Y

Y

N

No records for ECCC HCP/NCCP inventory area

SE

FPD

Y

Y

N

Y

N

Few records; covered activities not likely to directly impact

–

–

Y

N

Y

Y

N

ST/FP

–

N

Y

N

Y

N

Lewis’ woodpecker
Melanerpes lewis

–

–

Y

N

Y

Y

N

Suisun song sparrow
Melospiza melodia

CSC-3

–

N

N

N

Y

N

Tidal marsh

Alameda song sparrow
Melospiza melodia pusillula

CSC-1

–

N

N

N

Y

N

Tidal marsh

San Pablo song sparrow
Melospoza melodia samuelis

CSC-2

–

N

Y

N

Y

N

Tidal marsh

Long-billed curlew (nesting)
Numenius americanus

CSC

–

Y

N

Y

Y

N

SE

–

N

Y

N

Y

N

No records for ECCC HCP/NCCP inventory area

Double-crested cormorant (rookery)
Phalacrocorax auritus

CSC

–

N

N

N

Y

N

Observed breeding within ECCC HCP/NCCP inventory
area

White-faced ibis (rookery site)
Plegadis chihi

CSC

–

Y

N

N

Y

N

CSC-3

–

Y

N

N

Y

N

Species

Bald eagle (nesting and wintering)
Haliaeetus leucocephalus
Loggerhead shrike
Laniue ludovicianus
California black rail
Laterallus jamaicensis coturniculus

California brown pelican (nesting colony)
Pelecanus occidentalis californicus

Sora
Porzana carolina

Notes
Likely to be de-listed from fully protected status when
category revised; low potential for listing under state or
federal ESA. Fully Protected status prohibits take of
individuals; see Table 6-5.

Few records; covered activities not likely to directly impact.
Fully Protected status prohibits take of individuals; see
Table 6-5.

Delta tidelands

Tidal marsh
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Status1

Criteria2

State

Federal

Range

Status

Impact

Data

Recommended
for Coverage

SE/FP

FE

N

Y

N

Y

N

Delta tidelands

ST

–

Y

Y

N

Y

N

Only rare migrants or post-breeding wanderers; no real
suitable habitat

Rufous hummingbird
Selaphorus rufus

–

–

Y

N

Y

Y

N

Allen’s hummingbird
Selasphorus sasin

–

–

Y

N

Y

Y

N

SE/FP

FE

N

Y

N

Y

N

Delta tidelands

Silvery legless lizard
Anniella pulchra pulchra

CSC

–

Y

Y

Y

Y

Y

One record near north border; suitable habitat within
inventory area

Western pond turtle
Clemmys marmorata

CSC

–

Y

Y

Y

Y

Y

Alameda whipsnake
Masticophis lateralis euryxanthus

ST

FT

Y

Y

Y

Y

Y

California horned lizard
Phrynosoma coronatum frontale

CSC

–

Y

N

Y

Y

N

ST

FT

Y

Y

Y

Y

Y

CSC

–

Y

N

Y

Y

N

California tiger salamander
Ambystoma californiense

–

FT

Y

Y

Y

Y

Y

California red-legged frog
Rana aurora draytonii

–

FT

Y

Y

Y

Y

Y

Foothill yellow-legged frog
Rana boylii

CSC

–

Y

Y

Y

Y

Y

Western spadefoot toad
Scaphiophus hammondii

CSC

–

Y

N

Y

Y

N

Green sturgeon
Acipenser medirostris

–

–

N

N

N

Y

N

Delta riverine

Sacramento perch (within native range)
Archoplites interruptus

–

–

N

N

N

Y

N

Delta riverine

Species
California clapper rail
Rallus longirostris obsoletus
Bank swallow (nesting)
Riparia riparia

California least tern (nesting colony)
Sterna antillarum browni

Notes

Reptiles

Giant garter snake
Thamnophis gigas
San Joaquin whipsnake
Masticophis flagellum ruddocki

Records in delta, suitable habitat within ECCC HCP/NCCP
inventory area

Amphibians

Fish
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Criteria2

State

Federal

Range

Status

Impact

Data

Recommended
for Coverage

ST

FT

N

Y

N

Y

N

Delta riverine and tidal areas

River lamprey
Lampetra ayresi

–

–

N

N

N

Y

N

Delta riverine

Pacific lamprey
Lampetra tridentata

–

–

N

N

N

Y

N

Delta riverine

Central valley steelhead
Oncorhynchus mykiss

–

FT

N

Y

N

Y

N

No records or accessible habitat for ECCC HCP/NCCP
inventory area. Anecdotal evidence of rainbow trout in
upper Marsh Creek watershed; known from occurrences in
sloughs and channels adjacent to inventory area.

Central valley spring-run chinook salmon
Oncorhynchus tshawytscha

ST

FT

N

Y

N

Y

N

No records or accessible habitat for ECCC HCP/NCCP
inventory area

Sacramento River winter-run chinook salmon
Onchorhynchus tshawytscha

SE

FE

N

Y

N

Y

N

No records or accessible habitat for ECCC HCP/NCCP
inventory area

Central valley fall/late fall-run chinook salmon
Onchorhynchus tshawytscha

–

–

Y

N

N

Y

N

Recent observations of Chinook salmon during upstream
migration in lower 3 miles of Marsh Creek between mouth
at Big Break and the WWTP in Brentwood.

Sacramento splittail
Pogonichthys macrolepidotus

–

FT

N

Y

N

Y

N

Delta riverine and tidal areas

Longfin smelt
Spirinichus thaleichthys

–

–

N

N

N

Y

N

Delta riverine and tidal

–

–

N

N

N

Y

N

No records for ECCC HCP/NCCP inventory area

–

–

N

N

N

Y

N

Antioch dunes

–

–

N

N

N

Y

N

No records for ECCC HCP/NCCP inventory area

Lange’s metalmark butterfly
Apodemia mormo langei

–

FE

N

Y

N

Y

N

No records for ECCC HCP/NCCP inventory area

Longhorn fairy shrimp
Branchinecta longiantenna

–

FE

Y

Y

Y

Y

Y

Vernal pool fairy shrimp
Branchinecta lynchi

–

FT

Y

Y

Y

Y

Y

Midvalley fairy shrimp
Branchinecta mesovalliensis

–

–

Y

Y

Y

Y

Y

Likely to be listed when officially described

San Joaquin dune beetle
Coelus gracilis

–

–

N

N

N

Y

N

No records for ECCC HCP/NCCP inventory area

Species
Delta smelt
Hypomesus transpacificus

Notes

Invertebrates
Ciervo aegialian scarab beetle
Aegialia concinna
Antioch dunes anthicid beetle
Anthicus antiochensis
Sacramento anthicid beetle
Anthicus sacramento
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Criteria2

State

Federal

Range

Status

Impact

Data

Recommended
for Coverage

Valley elderberry longhorn beetle
Desmocerus californicus dimorphus

–

FT

Y

Y

N?

Y

N

Species may occur at eastern fringe of inventory area;
impacts would be limited. Existing mitigation programs are
adequate to address species’ and permitting needs without
HCP coverage.

Antioch cophuran robberfly
Efferia antioch
Antioch efferian robberfly
Efferia antiochi

–

–

N

N

N

Y

N

Antioch dunes

–

–

N

N

N

Y

N

Antioch dunes

Delta green ground beetle
Elaphrus viridis

–

FT

N

Y

N

Y

N

No records for ECCC HCP/NCCP inventory area

Bridges’ Coast Range shoulderband snail
Helminthoglypta nickliniana bridgesi

–

–

N

N

N

Y

N

No records for ECCC HCP/NCCP inventory area

Ricksecker’s water scavenger beetle
Hydrochara rickseckeri

–

–

N

N

N

Y

N

No records for ECCC HCP/NCCP inventory area

Curved-foot hygrotus diving beetle
Hygrotus curvipes

–

–

N

Y

Y

Y

N

No records for ECCC HCP/NCCP inventory area

Middlekauf’s shieldback katydid
Idiostatus middlekaufi

–

–

N

N

N

Y

N

Antioch dunes

Vernal pool tadpole shrimp
Lepidurus packardi

–

FE

Y

Y

Y

Y

Y

California linderiella fairy shrimp
Linderiella occidentalis

–

–

N

N

Y

Y

N

No records for ECCC HCP/NCCP inventory area

Molestan blister beetle
Lytta molesta

–

–

Y

N

Y

Y

N

2 CNDDB records

Hurd’s metapogon robberfly
Metapogon hurdi

–

–

N

N

N

Y

N

No records for ECCC HCP/NCCP inventory area

Antioch multillid wasp
Myrmosula pacifica
Yellow-banded andrenid bee
Perdita scituta antiochensis
Antioch andrenid bee
Perdita scituta antiochensis
Antioch sphecid wasp
Proceratium californicum
Callippe silverspot butterfly
Speyeria callippe callippe

–

–

N

N

N

Y

N

Antioch dunes

–

–

N

N

N

Y

N

No records for ECCC HCP/NCCP inventory area

–

–

N

N

N

Y

N

Antioch dunes

–

–

N

N

N

Y

N

Antioch dunes

–

FE

N

Y

N

Y

N

No records for ECCC HCP/NCCP inventory area

California freshwater shrimp
Syncaris pacifica

SE

FE

N

Y

N

Y

N

No records for ECCC HCP/NCCP inventory area

Species

Plants

Notes
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Criteria2

State

Federal

Range

Status

Impact

Data

Recommended
for Coverage

Large-flowered fiddleneck
Amsinckia grandiflora

SE

FE

Y

Y

N

Y

No Take

Mount Diablo manzanita
Arctostaphylos auriculata

1B

–

Y

Y

Y

Y

Y

Contra Costa County manzanita
Arctostaphylos manzanita ssp. laevigata

1B

–

Y

Y

N

Y

N

All CC Co. occurrences in Mt. Diablo SP or EBRPD

Suisun Marsh aster
Aster lentus

1B

–

N

Y

N

Y

N

Tidal marsh

Ferris’ milkvetch
Astragalus tener ssp. ferrisiae

1B

–

N

Y

N

Y

N

No records from CC Co.

Alkali milkvetch
Astragalus tener ssp. tener

1B

–

Y

Y

N

N

No Take

Heartscale
Atriplex cordulata

1B

–

N

Y

N

Y

N

Brittlescale
Atriplex depressa

1B

–

Y

Y

Y

Y

Y

San Joaquin spearscale
Atriplex joaquiniana

1B

–

Y

Y

Y

Y

Y

Big tarplant
Blepharizonia plumosa

1B

–

Y

Y

Y

Y

Y

Mount Diablo fairy lantern
Calochortus pulchellus

1B

–

Y

Y

Y

Y

Y

Butte County morning-glory
Calystegia atriplicifolia ssp. buttensis

1B

–

N

Y

N

N

N

Reported occurrence in CC Co. is probably
misidentification

Bristly sedge
Carex comosa

1B

–

N

Y

N

Y

N

Tidal marsh

Congdon’s spikeweed
Centromadia parryi ssp. congdonii

1B

–

N

Y

N

Y

N

No records from HCP/NCCP inventory area

Soft bird’s-beak
Cordylanthus mollis mollis

SR

FE

N

Y

N

Y

N

Tidal marsh

Mount Diablo bird’s-beak
Cordylanthus nidularius

SR

–

Y

Y

N

Y

N

Only known occurrence in Mt. Diablo SP

Hospital Canyon larkspur
Delphinium californicum ssp. interius

1B

–

Y

Y

N

Y

N

All CC Co. occurrences in Mt. Diablo SP

Recurved larkspur
Delphinium recurvatum

1B

–

Y

Y

Y

Y

Y

Dwarf downingia
Downingia pusilla

1B

–

N

Y

N

Y

N

Species

Notes
All natural populations in CC Co. have been extirpated;
designated a no-take species; see Table 6-5.

Historic occurrence; insufficient data to determine whether
plant still exists in HCP/NCCP inventory area; designated a
no-take species; see Table 6-5.
Reported occurrences are misidentified; are actually
crownscale

No records from CC Co.
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State

Federal

Range

Status

Impact

Data

Recommended
for Coverage

2

–

Y

Y

Y

Y

Y

Mount Diablo buckwheat
Eriogonum truncatum

1B

–

Y

Y

N

N

No Take

Delta button-celery
Eryngium racemosum

SE

–

N

Y

Y

Y

N

Delta wetlands

Contra Costa wallflower
Erysimum capitatum angustatum

SE

FE

Y

Y

N

N

N

Occurrences are in Antioch Dunes NWR

Diamond-petaled poppy
Eschscholzia rhombipetala

1B

–

Y?

Y

Y

Y

No Take

Fragrant fritillary
Fritillaria liliacea

1B

–

N

Y

N

Y

N

Diablo helianthella
Helianthella castanea

1B

–

Y

Y

Y

Y

Y

Brewer’s dwarf flax
Hesperolinin breweri

1B

–

Y

Y

Y

Y

Y

All known CC Co. occurrences in Mount Diablo SP,
EBRPD, or CCWD lands, but may occur outside these areas

California hibiscus
Hibiscus lasiocarpus

1B

–

N

Y

N

Y

N

Delta wetlands

Carquinez goldenbush
Isocoma arguta

1B

–

N

Y

N

Y

N

No records from HCP/NCCP inventory area

Contra Costa goldfields
Lasthenia conjugens

–

FE

Y

Y

N

N

No Take

Delta tule pea
Lathyrus jepsonii ssp. jepsonii

1B

–

N

Y

N

Y

N

Delta wetlands

Mason’s lilaeopsis
Lilaeopsis masonii

1B

–

N

Y

N

Y

N

Delta wetlands

Delta mudwort
Limosella subulata

1B

–

N

Y

N

Y

N

Delta wetlands

Showy madia
Madia radiata

1B

–

Y

Y

N

N

Y

Historic occurrence; insufficient data to determine whether
plant still exists in HCP/NCCP inventory area

Hall’s bush mallow
Malacothamnus hallii

1B

–

Y

Y

N

Y

N

All CC Co. occurrences in Mount Diablo SP

Robust monardella
Monardella villosa ssp. globosa

1B

–

N

Y

N

Y

N

No records from HCP/NCCP inventory area

Little mousetail
Myosurus minimus ssp. apus

3

–

Y

Y

N

N

N

Reported to occur in HCP/NCCP inventory area, but
insufficient info.

Adobe navarretia
Navarretia nigelliformis ssp. nigelliformis

–

–

Y

Y

Y

Y

Y

Species
Round-leaved filaree
Erodium macrophyllum

Notes

Rediscovered in the inventory area in 2005 in Mount Diablo
State Park. Designated a no-take species; see Table 6-5.

If species occurs in inventory, impacts would not be allowed
under permit. Designated a no-take species; see Table 6-5.
No records from HCP/NCCP inventory area

All HCP/NCCP inventory area populations are extirpated.
Designated a no-take species; see Table 6-5.
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Colusa grass
Neostapfia colusana

SE

FT

N

Y

N

Y

N

No records from CC Co.

Antioch dunes evening primrose
Oenothera deltoides howellii

SE

FE

Y

Y

Y

Y

N

Populations planted or in Antioch Dunes NWR

Mount Diablo phacelia
Phacelia phacelioides

1B

–

Y

Y

N

Y

N

All CC Co. occurrences in Mount Diablo SP

Bearded popcorn-flower
Plagiobothrys hystriculus

1A

–

N

Y

N

Y

N

No record of sp. in CC Co.

Rock sanicle
Sanicula saxitilis

SR

–

Y

Y

N

Y

N

All CC Co. occurrences in Mount Diablo SP

Marsh skullcap
Scutellaria galariculata

2

–

N

Y

N

Y

N

Occurrences are in Delta

Blue skullcap
Scutellaria lateriflora

2

–

N

Y

N

Y

N

Occurrences are in Delta

Rayless ragwort
Senecio aphanactis

2

–

Y

N

Y

N

N

Historic occurrences; insufficient data to determine whether
plant still exists in HCP/NCCP inventory area

Livermore tarplant
Deinandra bacigalupii

1B

–

N

Y

N

Y

N

No records from CC Co.

Most-beautiful jewelflower
Streptanthus albidus ssp. peramoenus

1B

–

Y

Y

N

Y

N

All CC Co. occurrences in Mount Diablo SP

Mount Diablo jewelflower
Streptanthus hispidus

1B

–

Y

Y

N

Y

N

All CC Co. occurrences in Mount Diablo SP

Caper-fruited tropidocarpum
Tropidocarpum capparideum

1A

–

Y

Y

N

N

No Take

Species

1

Criteria2

State
FP
Fully Protected
SE
State listed as endangered
ST
State listed as threatened
CSC
California special concern species
CSC-1
Bird species of special concern (BSSC); First priority
CSC-2
Bird species of special concern; Second priority
CSC-3
Bird species of special concern; Third priority
CSC (no number) Former CDFG California special concern species; replaced by BSSC list
SR
State rare (plants)
Federal
FE
Federally endangered
FT
Federally threatened
FPT
Federally proposed for threatened listing
FPD
Federally proposed for delisting
FD
Federally delisted

Notes

Historic occurrences; insufficient data to determine whether
plant still exists in HCP/NCCP inventory area. Designated
a no-take species; see Table 6-5.

Table 3-7. Continued

California Native Plant Society Ranking
1A
Presumed extinct in California
1B
Rare or endangered in California and elsewhere
2
Rare or endangered in California, more common elsewhere
2

See text for a description of each criteria category.
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Data
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Mount Diablo phacelia
Phacelia phacelioides

1B

–

Y

Y

N

Y

N

All CC Co. occurrences in Mount Diablo SP

Bearded popcorn-flower
Plagiobothrys hystriculus

1A

–

N

Y

N

Y

N

No record of sp. in CC Co.

Rock sanicle
Sanicula saxitilis

SR

–

Y

Y

N

Y

N

All CC Co. occurrences in Mount Diablo SP

Marsh skullcap
Scutellaria galariculata

2

–

N

Y

N

Y

N

Occurrences are in Delta

Blue skullcap
Scutellaria lateriflora

2

–

N

Y

N

Y

N

Occurrences are in Delta

Rayless ragwort
Senecio aphanactis

2

–

Y

N

Y

N

N

Historic occurrences; insufficient data to determine whether
plant still exists in HCP/NCCP inventory area

Livermore tarplant
Deinandra bacigalupii

1B

–

N

Y

N

Y

N

No records from CC Co.

Most-beautiful jewelflower
Streptanthus albidus ssp. peramoenus

1B

–

Y

Y

N

Y

N

All CC Co. occurrences in Mount Diablo SP

Mount Diablo jewelflower
Streptanthus hispidus

1B

–

Y

Y

N

Y

N

All CC Co. occurrences in Mount Diablo SP

Caper-fruited tropidocarpum
Tropidocarpum capparideum

1A

–

Y

Y

N

N

N

Historic occurrences; insufficient data to determine whether
plant still exists in HCP/NCCP inventory area

Species

1

Criteria2

State
FP
Fully Protected
SE
State listed as endangered
ST
State listed as threatened
CSC
California special concern species
CSC-1
Bird species of special concern (BSSC); First priority
CSC-2
Bird species of special concern; Second priority
CSC-3
Bird species of special concern; Third priority
CSC (no number) Former CDFG California special concern species; replaced by BSSC list
SR
State rare (plants)
Federal
FE
Federally endangered
FT
Federally threatened
FPT
Federally proposed for threatened listing
FPD
Federally proposed for delisting
FD
Federally delisted

California Native Plant Society Ranking
1A
Presumed extinct in California
1B
Rare or endangered in California and elsewhere
2
Rare or endangered in California, more common elsewhere
2

See text for a description of each criteria category.

Notes

Table 3-8. Special-Status Species Proposed for Coverage

Common Name
Mammals
Townsend’s western big-eared bat
San Joaquin kit fox
Birds
Tricolored Blackbird
Golden Eagle
Western Burrowing Owl
Swainson’s Hawk
Reptiles
Silvery legless lizard
Alameda whipsnake
Giant garter snake
Western pond turtle
Amphibians
California tiger salamander
California red-legged frog
Foothill yellow-legged frog
Invertebrates
Longhorn fairy shrimp
Vernal pool fairy shrimp
Midvalley fairy shrimp
Vernal pool tadpole shrimp
Plants
Mount Diablo manzanita
Brittlescale
San Joaquin spearscale
Big tarplant
Mount Diablo fairy lantern
Recurved larkspur
Round-leaved filaree
Diablo helianthella
Brewer’s dwarf flax
Showy madia
Adobe navarretia
1

Scientific name

Status1
State
Federal

Corynorhinus townsendii townsendii
Vulpes macrotus mutica

CSC
ST

–
FE

CSC-1
FP
CSC-1
ST

–
BGPA
–
–

Anniella pulchra pulchra
Masticophis lateralis euryxanthus
Thamnophis gigas
Clemmys marmorata

CSC
ST
ST
CSC

–
FT
FT
–

Ambystoma californiense
Rana aurora draytonii
Rana boylii

CSC
–
CSC

FT
FT
–

Brachinecta longiantenna
Brachinecta lynchi
Brachinecta mesovallensis
Lepidurus packardi

–
–
–
–
CNPS
1B
1B
1B
1B
1B
1B
1B
1B
1B
1B
–

FE
FT
–
FE

Agelaius tricolor
Aquila chrysaetos
Athene cunicularia hypugea
Buteo swainsoni

Arctostaphylos auriculata
Atriplex depressa
Atriplex joanquiniana
Blepharizonia plumosa
Calochortus pulchellus
Delphinium recurvatum
Erodium macrophyllum
Helianthella castanea
Hesperolinon breweri
Madia radiata
Navarretia nigelliformis ssp. nigelliformis

Status:
Federal
FE
Federally Endangered
FT
Federally Threatened
BGPA Bald and Golden Eagle Protection Act
State
ST
CSC
CSC-1
FP

State Listed as Threatened
California Special Concern Species
Bird Species of Special Concern; First Priority
Fully Protected

California Native Plant Society
1B
Rare or Endangered in California and Elsewhere

–
–
–
–
–
–
–
–
–
–
–

Table 3-9. Association of Land-Cover Types with Covered Species
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San Joaquin kit
fox

B/F/M

B/F/M

B/F/M

Tricolored
blackbird
Golden eagle
Western
burrowing owl
Swainson’s
hawk

F

F

B/F

B/F

B/F

F

F

F*

Silvery legless
lizard
Alameda
whipsnake

M/F

Giant garter
snake
Western pond

M/F

M/F

M/F

M/F

M/F

M/F

M/F

A/B

A/B

B/F/M

F/M

B/F*
F

Rock Outcrop

A/M/F
/B

Urban/
Developed

A/M/F
/B

Cultivated
Agriculture

Riparian
Woodland

A/M/F
/B

Aquatic/
Stream

Oak woodland

A/M/F
/B

Aquatic/
Slough

Oak Savannah

A/M/F
/B

Aquatic/
Pond

Chaparral/
Scrub

A/M/F
/B

Alkali wetland

Ruderal

A/M/F
/B

Seasonal wetland

Alkali Grassland

Townsend’s
western bigeared bat

Covered Species

Perennial wetland

Annual Grassland

Land-Cover Types

F

B/F

B

B/F

B/F

B

F

B
B/F/M

B/F/M

B/F/M

B/F/M

B/M/F

M/F

M/F

M/F

F/M
F

F

F

F

B/M

F

B/F

F*

F

M

B/F/M

F*

B/F

B/M/F
B/M/F

M

F

B/F

M/F
B/M

F

B/F

B/F

M/F
B/F/M

Table 3-9. Continued
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Chaparral/
Scrub

Oak Savannah

Oak woodland

Riparian
Woodland

Perennial wetland

Seasonal wetland

Alkali wetland

Aquatic/
Pond

Aquatic/
Stream

Cultivated
Agriculture

A/M/F

M

M/F

A/M/F

A/M/F

A/M/F

B/F

B/F

B/F

B/F

M

M/A*

California redlegged frog

A/M/F

A/M/F

A/M/F

M/F

A/M/F

A/M/F

A/M/F

B/F

B/F

F

B/F

B/F/M

M*

Foothill yellowlegged frog

M

B/M/F

Longhorn fairy
shrimp

Y

Vernal pool fairy
shrimp

Y

Midvalley fairy
shrimp

Y

Vernal pool
tadpole shrimp

Y

*Occasional use
Key:
F = Foraging Habitat
A = Aestivation Habitat
M = Movement Habitat B = Breeding Habitat
Y = Year-round Habitat

Rock Outcrop

Ruderal

A/M/F

Urban/
Developed

Alkali Grassland

California tiger
salamander

Covered Species
turtle

Aquatic/
Slough

Annual Grassland

Land-Cover Types
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Figure 3-1 : Topography of the Inventory Area
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Figure 3-2 : Watersheds, Streams and Drainages in the Inventory Area
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Figure 3-3 : Landcover in the Inventory Area
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Chapter 4

Impact Assessment and Levels of Take

4.1 Introduction and Approach
This chapter addresses the potential effects of the covered activities described in
Chapter 2, Land Use and Covered Activities. These potential effects are assessed
for covered species, vegetation communities, and jurisdictional wetlands and
waters. Direct impacts are assessed quantitatively; indirect impacts are assessed
qualitatively.
Impact assessments were tailored to the three major categories of covered
activities described in Chapter 2.
Urban development within the UDA.
Rural infrastructure projects outside the UDA.
HCP/NCCP preserve activities.

4.1.1

Approach to Estimating Take
Implementation of the covered activities will result in take of some covered
species. Where feasible, the level of incidental take has been identified. For
most species, incidental take has been quantified on the basis of impacts on
habitat assumed to be suitable for each species (see Table 3-10 and Appendix D).
Estimates of incidental take are based on the habitat models developed for 20 of
the 28 covered species. These estimates are likely to be inflated because (1)
habitat models may overestimate the actual extent of suitable habitat (see species
profiles in Appendix D for details on each model), and (2) not all suitable habitat
is occupied by the subject species.
For eight of the covered species, sufficient information was not available to
create habitat models. In these cases, worst-case assumptions were used
regarding the amount of suitable habitat removed by covered activities.
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Approach to Jurisdictional Wetlands and
Waters
The Plan uses two primary methods to determine the direct effects of covered
activities on jurisdictional wetlands and waters: GIS analysis and field surveys
conducted during implementation. A broad overview of potential impacts is
provided through GIS analyses. A detailed stream layer and a wetlands layer
were overlaid on the Plan’s land use layers to identify potential impact areas.
Impacts on jurisdictional wetlands and waters are assumed where the
development land use designation (Table 2-2), the UDA, or the location of
covered rural infrastructure projects coincide with these features. However, this
landscape-scale analysis may either overestimate or underestimate impacts. In
those cases where the GIS analysis is judged to be systematically and
substantially over- or underestimating impacts, an impact acreage cap is applied
to the land cover types on the basis of additional analysis and realistic estimation
of the amount of take coverage required.
The GIS estimates of impacts on jurisdictional wetlands and waters are meant
only as a means to estimate the rough impacts and to determine if enough acreage
and sites are available for wetland and stream preservation and restoration to
meet the conservation needs of the Plan. Because of the uncertainty in estimates
of impacts on jurisdictional wetlands and waters, actual impacts will be
determined in the field during implementation. All applicants for HCP/NCCP
coverage will be required to conduct planning surveys, including delineations of
jurisdictional wetlands and waters, to determine the amount of jurisdictional
wetlands and waters that occur on their property and the impacts that will affect
these resources. See Chapter 6, Conditions on Covered Activities, for a
description of these planning surveys. Required mitigation will be based on the
results of these field surveys. Because of this process, successful implementation
of the Plan will not rely on the uncertain impact estimates on jurisdictional
wetlands and waters developed through GIS analysis.

4.2 Impact Mechanisms
Impact mechanisms are those actions affecting biological resources in the
inventory area. Impact mechanisms can be direct, indirect, or cumulative.
Direct impacts are defined as ground-disturbing activities or projects that remove
land cover types, habitat for covered species, or populations (or portions of
populations) of covered species. Direct impacts can be either permanent or
temporary. Temporary impacts are defined as any impact on vegetation or
habitat that does not result in permanent habitat removal.
USFWS defines indirect impacts as “those that are caused by the proposed action
and are later in time, but are still reasonably certain to occur” (50 CFR 402.02).
The definition of indirect impacts in this Plan also includes those impacts that
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take place at the time of the proposed action but occur beyond the footprint of a
project or activity (i.e., beyond the area of land disturbance).
Cumulative impacts result from the proposed action’s incremental impact when
viewed together with past, present, and reasonably foreseeable future actions.
Cumulative effects can result from individually minor but collectively significant
actions that take place over time. The HCP/NCCP considers the cumulative
effects of covered projects and activities as required under CEQA, NEPA, and
Section 7 of the ESA.
Specific impact mechanisms are described for each of the major categories of
covered activities: urban development within the UDA, rural infrastructure
projects outside the UDA, and activities within HCP/NCCP preserves.

4.2.1

Urban Development within the UDA
The primary impact considered in this HCP/NCCP is urban development within
the UDA. A wide variety of construction activities within this area (see Chapter
2) will result in extensive ground disturbance and permanent conversion of most
land cover types. New urban development may also further isolate remaining
natural habitat within the UDA, rendering it less suitable or unsuitable for
covered species. Some covered species (e.g., Swainson’s hawk, tricolored
blackbird) that occupy or use habitat removed by urban development will be able
to escape construction activities. Avoidance and minimization measures in this
Plan (Chapter 6) are designed to minimize injury or death of covered species
(e.g., western burrowing owl, San Joaquin kit fox, California red-legged frog,
California tiger salamander, covered plants) that cannot easily escape grounddisturbing activities. However, some take of individuals is expected to occur.
Urban development within the UDA will also have indirect effects on biological
resources within the HCP/NCCP preserves as the neighboring human population
grows. Population growth will increase the general use of the inventory area,
including the HCP/NCCP preserves (where recreation is allowed). Increased
human use within the inventory area may have adverse effects on biological
resources in the form of collection, harassment, introduction or spread of
diseases, competition from or predation by nonnative species, trash dumping,
spills of hazardous materials, water quality degradation from road runoff, or
increased frequency of wildfire ignitions (Table 4-1).
Human population growth can exacerbate the introduction or spread of nonnative
species throughout the inventory area. Nonnative aquatic wildlife species are
known to have serious impacts on native amphibian populations. For example,
aquarium species released in the wild may introduce new diseases to wild
amphibian or fish populations. Feral cats pose a serious threat to native birds,
especially those that nest on or near the ground, as well as to native reptiles.
Ornamental plants may spread to adjacent protected areas and outcompete native
plant species.
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The predicted increase in local and regional human population will also increase
vehicular traffic on roads in the inventory area. San Joaquin kit fox as well as
covered birds, reptiles, and amphibians may be injured, killed, or disturbed by
increased vehicular traffic.
New urban development at the edge of the UDA presents a distinctive set of
potential indirect impacts on biological resources because of its close proximity
to natural areas. The final locations of HCP/NCCP preserves are not known, but
some preserve lands are expected to occur adjacent to or near urban areas. The
HCP/NCCP conservation strategy includes measures to minimize some of these
indirect effects through actions such as the creation of buffer zones and design of
development that reduces impacts on wildlife. Despite these measures, however,
indirect effects are still assumed to occur. Table 4-1 lists the major categories of
these indirect impacts that may be particularly pronounced at the urban-wildland
interface.
Streams and wetlands may be particularly susceptible to the indirect effects of
urban growth. Urban development within the UDA can result in increased runoff
of urban pollutants such as grease, oil, and lawn pesticides into local streams and
aquatic habitats. Urban development increases the extent of impermeable
surface, which can increase runoff immediately after rain events, altering
downstream hydrology. Covered amphibian species rely on upland areas
adjacent to breeding sites (ponds and other wetlands) for movement and
aestivation. Wetlands near urban development may experience reduced function
due to the loss and degraded quality of upland habitat surrounding them.
The only covered species that may utilize habitat within the UDA after
implementation of covered activities are Swainson’s hawk, California red-legged
frog, silvery legless lizard, and western burrowing owl. Swainson’s hawks may
nest in riparian woodlands along urban streams as long as suitable foraging
habitat is present within approximately 1 mile (Estep pers. comm.). California
red-legged frogs may disperse into urban creeks or other urban areas from natural
areas and may attempt to aestivate or breed. Frogs that disperse into upland
urban areas will likely not survive due to hazards such as pets and vehicles.
Western burrowing owls may persist in isolated vacant lots or small fields within
the UDA. Silvery legless lizards currently occur within the UDA (and ULL) in
suitable sandy soils and may persist there.
The projected limited increases in urban pollution and changes in urban
hydrology are not expected to impair reproduction or movement of Swainson’s
hawk or movement of California red-legged frog through urban creeks. The
noise associated with urban expansion and the proximity to humans may reduce
the suitability of smaller patches of riparian woodland for Swainson’s hawk
within the UDA. Similarly, the suitability of urban habitat for western burrowing
owl and silvery legless lizard is expected to decline as habitat patches become
less common, smaller, and more fragmented.
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Rural Infrastructure Projects outside the
UDA
Rural infrastructure projects outside the UDA will have the same direct grounddisturbing effects as development within the UDA. The indirect effects of
infrastructure projects will depend on the type of project.

Transportation Projects
New roads or major road improvements covered by the HCP/NCCP in natural
land cover outside the UDA (see Chapter 2) will have impacts on many covered
species far beyond the direct impacts of their footprints. New roads such as
Buchanan Bypass will create major new hazards or barriers to the movement of
species such as California red-legged frog, California tiger salamander, and
western pond turtle in the absence of designs to minimize these effects.
Depending on its placement, the Vasco Road to Byron Highway Connector may
have similar effects on the same species, as well as San Joaquin kit fox. New
roads also create dispersal corridors for nonnative plants; introduce runoff of car
waste (e.g., oil, grease, radiator fluid); and create substantial noise and physical
disturbance that may disturb covered species far from the road. Vehicular traffic
on roads generate debris such as tires, litter, or car parts that can be hazardous to
wildlife.
Road expansion projects in natural land cover types outside the UDA will have
similar effects on covered species as will new roads, although the effects of these
projects will be less pronounced. Road expansion increases vehicular traffic
and/or traffic speed, thus increasing injury or mortality of terrestrial species such
as San Joaquin kit fox, California red-legged frog, Alameda whipsnake, and
California tiger salamander. Nearby streams and wetlands may be affected by
increased sedimentation or runoff during or after construction, or by runoff of oil
and grease from larger roads with more traffic. Expanded roads may impair
wildlife movement and increase habitat and population fragmentation by acting
as movement hazards or barriers.
The expansion of Kirker Pass Road is expected to increase the existing barrier
and hazard to California red-legged frog, California tiger salamander, and
western pond turtle. The Vasco Road Widening/SR 84 project will likely affect
the same species, as well as San Joaquin kit fox. The Vasco Road Widening
project is by far the largest and longest rural road project in natural land cover
types covered by this Plan. Vasco Road traverses mostly annual grassland for
more than 10 miles, creating a significant hazard to California tiger salamanders
(Jones & Stokes Associates 1998b, 1999), California red-legged frog, and San
Joaquin kit fox (Contra Costa Water District and U.S. Bureau of Reclamation
1993; Jones & Stokes Associates 1992a). Extensive tunnels, culverts, and special
fencing were incorporated into the original Vasco Road project to reduce these
hazards and barriers to wildlife movement. Widening Vasco Road would likely
reduce the effectiveness of these designs and create a greater hazard to wildlife
East Contra Costa County HCP/NCCP
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within the center of one of the core HCP/NCCP preserves proposed by this Plan
(see Chapter 5, Conservation Strategy).
Rural road projects in cultivated agricultural areas of the eastern portion of the
inventory area are not expected to have the substantial direct or indirect effects of
road projects in grassland, oak woodland, and other natural land cover types
because wildlife values in cultivated agricultural areas are lower. Furthermore,
the covered species found in cultivated agriculture (e.g., Swainson’s hawk,
western burrowing owl, tricolored blackbird) would be primarily affected only by
the actual footprint of roads rather than the indirect effects of road traffic or road
medians.
Maintenance of existing, expanded, or new roads outside the UDA is a covered
activity in this Plan (see Chapter 2). Routine or emergency operations and
maintenance activities are expected to have minimal permanent or temporary
impacts on covered species because the vast majority of these activities occur
within the disturbed road or shoulder. Vegetation management along road
shoulders and rights-of-way has the potential to disturb a narrow strip of habitat
for covered species and possibly to injure or kill individuals that occur in this
habitat.
Measures to avoid and minimize the impacts of covered transportation projects,
including design measures for new and expanded rural roads, are described in
Chapter 6.

Flood Protection Projects
Expansion of existing and construction of new detention basins outside the UDA
will have small but measurable effects on covered species. When not in use,
detention basins will be maintained as managed grassland, and will consequently
provide some habitat function for grassland wildlife species. (Detention basins
are assumed to be unsuitable for covered grassland plant species.) Accordingly,
impacts of detention basin expansion and creation on covered wildlife are
restricted to the construction period, the time to recovery after construction, and
immediately after flood events when the basin holds water. More details on the
expected effects of the Marsh Creek Reservoir Expansion project are found in
Chapter 2.
Maintenance of existing flood control channels within and outside the UDA are
also covered in this Plan. Regular dredging is needed in these channels to
maintain their flood capacity. Dredging removes vegetation and temporarily
disturbs habitat for covered species such as California red-legged frog, western
pond turtle, and possibly foothill yellow-legged frog. If woody vegetation is
removed, covered birds such as tricolored blackbird and Swainson’s hawk may
also be affected. Maintenance of sloughs or channels in the eastern portion of the
inventory area may adversely affect giant garter snake. Maintenance of stream
banks, levees, and channel rights-of-way (e.g., bank repair, vegetation
management) could result in take of covered species, such as western burrowing
East Contra Costa County HCP/NCCP
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owl or California red-legged frog, that utilize these habitats. Rodent control on
levees and dams would reduce the available prey base for native raptors,
including western burrowing owl, golden eagle, and Swainson’s hawk, all of
which are covered species.

Utility Construction and Maintenance
Utility construction may have direct effects within project footprints. Installation
of underground utilities will entail linear disturbances involving trenching,
movement of heavy equipment, and potential disruption of surface hydrology.
Such activities could result in direct mortality of covered species (especially
reptiles, amphibians, and plants); increased sediment discharge; and disturbance
to habitat for any covered species. The total impact of all utility construction and
maintenance during the permit term is assumed to be up to 225 acres on land
cover types in proportion to their proportional occurrence in the inventory area.
Utility operations and maintenance may have temporary or low-impact indirect
effects on covered species or habitat at or near the site of maintenance activities.
Maintenance vehicles traveling on access roads or off road to conduct routine
procedures or emergency repairs of powerlines, waterlines, or gas pipelines may
cause injury or mortality of covered terrestrial species (e.g., San Joaquin kit fox,
covered amphibians, covered plants); such activities may also disturb nesting or
breeding wildlife species. Maintenance work involving minor grading or soil
disturbance could cause increased sediment discharge into watercourses.

4.2.3

Activities within HCP/NCCP Preserves
Activities within HCP/NCCP preserves are expected to have a net benefit on all
covered species (see Chapter 5). However, some conservation activities may
have temporary or permanent adverse impacts on covered species resulting in
take. Activities that are designed to benefit one or several covered species may
have the effect of harming another set of covered species. However, the
HCP/NCCP Preserve System is designed to be large and diverse enough to
ensure that the net effect of all preserve activities is beneficial across the system.
Some habitat enhancement, restoration, and creation activities may temporarily
and adversely affect covered species. For example, planting emergent vegetation
in stock ponds could temporarily disturb California red-legged frogs occupying
the pond. Periodic dredging of ponds to maintain pond capacity and habitat
quality may also have temporary adverse effects on pond species.
Monitoring or research activities required by the HCP/NCCP (see Chapter 7,
Monitoring and Adaptive Management Program) may also disturb wildlife. For
example, in order to determine the presence of some covered species (e.g.,
California red-legged frog, vernal pool invertebrates), individuals must be
handled by a qualified biologist. This qualifies as harassment—a form of take—
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under the ESA and requires authorization. All biologists working under the
HCP/NCCP, after approval by USFWS, will be covered for their monitoring
activities should any take occur.
Some management activities may also disturb or inadvertently harm covered
species. For example, fuel breaks must be created in key areas of the preserves
to minimize the risk of wildfire and to protect structures and adjacent lands.
Creating and maintaining these fuel breaks may have minor adverse effects on
grassland-dependent species such as western burrowing owl and San Joaquin kit
fox or chaparral-dependent species such as Alameda whipsnake.
Recreational or management facilities built by the Implementing Entity to
support the preserves could result in a small amount of habitat removal.
Facilities will be sited and built to avoid or minimize their effects on covered
species, but a small amount of take may still occur. Impacts of all of these
activities over the permit term are assumed to be up to 50 acres (see Section 4.2.5
for the rationale for this estimate). Recreational activities allowed on preserves
are expected to have little or no impact on covered species. As described in
Chapter 5, recreational uses will be limited to low-intensity activities such as
hiking and wildlife observation. Trails will be carefully sited and maintained to
minimize their disturbance of habitat and potential disturbance to wildlife.
Despite these restrictions, some take (e.g., harassment) is expected to occur to
covered species sensitive to human disturbance as a result of recreational
activities. These species include San Joaquin kit fox, Townsend’s big-eared bat,
and western pond turtle.
Table 4-1 lists indirect impacts of covered activities within the UDA and the
Preserve System. Most of the indirect impacts of urban development will occur
along or near the boundary between new urban development and new preserves.
Because the urban areas are relatively consolidated, this boundary zone will be a
comparatively small portion of the total Preserve System.

4.2.4

Routine Agriculture near HCP/NCCP
Preserves
Because the conservation strategy aims to increase populations of covered
species through habitat enhancement, restoration, and creation within the
HCP/NCCP Preserve System, certain species may disperse out of the preserves
onto neighboring private lands. This Plan includes a Neighboring Landowner
Assurances (NLA) program to protect landowners near preserves from the
regulatory consequences of covered species expanding their occurrence onto
their land. Coverage under the incidental take permits will be offered for all
covered species to private lands within 1.0 mile of the HCP/NCCP Preserve
System that are actively being used for agricultural purposes at the time the
HCP/NCCP preserve is established. Coverage will be provided only for take
beyond the baseline condition that existed prior to the establishment of the
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neighboring HCP/NCCP preserve and only for on-going and routine agricultural
activities on lands enrolled in the NLA program.
The impacts from dispersal onto neighboring lands are anticipated to be very
limited. These impacts are likely to affect only those covered species
characterized by the criteria listed below.
Species expected to increase on the preserve.
Species likely to spread onto neighboring lands as populations increase.
Species for which there is a reasonable likelihood of take from routine,
ongoing agricultural activities on these lands.
Even though coverage will be extended for all covered species, only a small
subset of covered species is anticipated to be affected by Neighboring
Landowner Assurances: San Joaquin kit fox, western burrowing owl, western
pond turtle, California red-legged frog, California tiger salamander, and possibly
foothill yellow-legged frog. The other 22 covered species do not meet any of the
criteria listed above.
Like Safe Harbor Agreements offered by USFWS, the NLA program does not
allow take of listed species present before the neighboring HCP/NCCP preserve
was established; rather, coverage is restricted to species that disperse onto lands
after the creation of the neighboring preserve. Therefore, the NLA program as a
whole will not result in additional take of covered species but may slightly
reduce the beneficial effects of the HCP/NCCP conservation strategy. The NLA
program is described in detail in Chapter 10, Assurances.

4.2.5

Methods and Assumptions for Assessing
the Impact of Covered Activities
The amount of development within the UDA to be covered under the HCP/NCCP
was carefully determined by city and County planning staff to balance the need
to provide take authorization for all possible development with the need to
estimate realistic build-out of participating jurisdictions and develop realistic
funding projections. Quantitative estimates of the direct impacts of urban
development within the UDA were obtained by overlaying two GIS layers—
development of the initial urban development area and development of the
maximum urban development area—on land cover type and covered species
habitat (i.e., habitat models). Projects that obtained take authorization prior to
enactment of the Planning Agreement (November 2003) were considered as
existing urban development regardless of their current land cover. Projects that
received take authorization after November 2003 were considered interim
projects, as required by the NCCP Planning Agreement, and included in the
overall impacts of covered activities within the UDA.
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Projects that received development entitlements from local agencies during
development of the Plan (i.e., interim projects) but did receive take authorization,
or were not expected to request or receive take authorization, were mapped as
“future urban” in the Plan. Records of the prior land cover have been maintained
and land cover conversion has been documented. However, for the purposes of
this Plan, it is not considered possible for local agencies to collect mitigation fees
from these entitled projects. Consequently, impacts from projects in areas
mapped as urban or future urban are not included in the impact estimates and
take limits presented in the Plan. When such projects are actually developed, the
development acreage will not be counted against the take limits in the Plan.
Quantitative estimates of the direct impacts of rural road projects were developed
by County planning staff in consultation with County and regional transportation
planners. Quantitative estimates of the footprint of flood control projects were
developed by staff of the County Flood Control District. A conservative project
footprint was developed for both project types that incorporated possible
construction footprints, grading, and staging areas. Approximate project
locations were also digitized. Project impacts were estimated by overlaying the
project footprints onto land cover type and covered species habitat layers. When
the exact location of a project was not yet known, estimates of footprint size and
location were used that would have the maximum impact on biological resources.
Construction of new or expanded detention basins in rural areas was considered a
temporary impact because the projects would retain habitat value after vegetation
recovery (detention basins within urban areas retain little or no habitat value).
The impacts of utility projects outside the UDA were considered permanent for
the purposes of this analysis because of the project-associated need to disturb soil
or frequently disturb natural land cover types. Utility projects were estimated to
affect up to 225 acres of all land cover types, distributed in proportion to
occurrence of each land cover type in the inventory area.
The construction of recreation or management facilities within the preserves,
including roads and trails, is estimated to result in up to 50 acres of impacts1 on
all land cover types excluding wetlands, streams, and riparian woodland/scrub;
impacts are distributed among land cover types in proportion to their extent in the
inventory area.
Temporary impacts are defined as any impact on vegetation or habitat that does
not result in permanent habitat removal (i.e., vegetation can eventually recover).
The impacts of temporary activities were not included in the calculations of total
impacts on land cover types or covered species habitat because these activities do
not permanently remove habitat and are not quantitatively comparable to
permanent impacts2. The total footprint of covered temporary activities that
could affect natural land cover types outside the initial UDA (effects within the
initial UDA are included in the development impacts described above) is
1

Approximately 20 miles of new trails (5 acres), 20 miles of new roads (30 acres), and an additional 15 acres for
management facilities and other recreational facilities.
2
Therefore, impacts of temporary activities do not count against the take limits on land cover types or total take
limits described in Tables 4-2 and 4-3.
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assumed to be less than 500 acres. Expanded or new detention basins account for
300 acres of this impact, most of which (220 acres) involves annual grassland.
The impacts of conservation actions within HCP/NCCP preserves were not
quantified because they are expected to be temporary and relatively small (much
less than 1% of the total impact acreage) compared to the impacts of urban
development and covered projects outside the UDA. The net effect of
conservation actions within HCP/NCCP preserves will be highly beneficial to
covered species and natural communities, as described in Chapter 5.
The following additional assumptions were used in the impact assessment.
For the purposes of the impact analysis, activities were assumed to occur
during the season(s) with the greatest potential impact on each covered
species (e.g., during the breeding season).
Covered activities will avoid take of all fully protected and extremely rare
species (see Chapter 5).
Future surveys unrelated to HCP/NCCP implementation that may require
capturing and handling individuals of covered species are not assessed by
this Plan, nor are they considered covered activities.
All covered activities will avoid and minimize take in accordance with the
conservation measures described in Chapter 6.

4.3 Effects on Natural Communities and
Jurisdictional Wetlands and Waters
Tables 4-2 and 4-3 summarize anticipated impacts on covered natural
communities and jurisdictional wetlands and waters under the minimum and
maximum permit area. The effects of urban development, rural infrastructure
projects, and activities within the preserves on these land cover types are
addressed below, assuming the maximum growth scenario.
In two cases, the GIS analysis overestimated the potential impacts on land cover
types; these errors were corrected. Approximately 36 acres of riparian
woodland/scrub occurs within the initial UDA outside urban parks. A literal
interpretation of the GIS analysis leads to the conclusion that up to 36 acres of
this habitat would be removed by build-out within the initial UDA. 39 acres was
the GIS estimate for riparian impact in the maximum UDA. Instead, urban
riparian areas are expected to be retained because development has already
occurred around most of these riparian areas. Furthermore, future impacts are
unlikely due to local ordinances and the recognition that urban riparian areas are
community amenities to be preserved. To account for this, the GIS estimate of
impacts on riparian woodland/scrub was revised to 20 and 25 acres within the
UDA under the initial and maximum urban development areas, respectively.
Analysis of streams leads to similar overestimates of impact within the UDA.
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The GIS estimate of up to 54 miles of stream impacts was revised to allow only
0.6 and 0.8 mile of impact on perennial and intermittent streams under the initial
and maximum urban development areas, respectively. Impacts on larger streams
will likely be restricted to narrow stream crossings for roads, bridges, pipelines,
and other linear infrastructure. An impact cap for ephemeral streams was added
to allow up to 4.0 and 5.0 miles of impacts under the initial or maximum urban
development areas, respectively. Ephemeral streams may be filled for
development within the UDA, particularly in the hills above Pittsburg.
The HCP/NCCP limits take authorization for riparian woodland/scrub and
streams to ensure that these important resources are maintained in the inventory
area. These estimates on stream impacts are not based on any GIS analysis or
field measurements, so they may not accurately represent actual impacts on
streams from covered activities. Because of this uncertainty, these take limits
may be increased with approval from CDFG and USFWS. Requests for approval
to increase take limits for streams must be accompanied by documentation that
these increases will be consistent with the relevant biological goals and
objectives of the Plan and will not preclude implementation of the conservation
strategy.

4.3.1

Existing Protection
Approximately 42% of all natural land cover types are currently preserved within
parks and other permanently protected areas (e.g., conservation easements). The
land cover types that are well represented within these protected areas are rock
outcrop (96%), chaparral/scrub (74%), and oak woodland (51%). The land cover
types that are poorly represented in parks and open space are alkali grassland
(19%), riparian woodland/scrub (18%), undetermined wetlands (19%), seasonal
wetland (11%), and ponds (30%).

4.3.2

Effects of Urban Development within the
UDA
Urban development (as defined in Chapter 2) is the primary impact within the
inventory area. Tables 4-2 and 4-3 quantify impacts on all land cover types that
will result from urban development within the UDA. Overall, the effects on
chaparral/scrub and ponds are very low (up to 2 and 8 acres, respectively). No
direct impacts are anticipated on rock outcrops, and relatively low direct impacts
are expected on oak woodland and oak savanna (1% and 5%, respectively). The
greatest impact on natural land cover occurs on annual grassland (4,152 acres
under the maximum UDA). Small patches of native grassland may occur within
this impact area, as these two land cover types could not be distinguished on
aerial photographs.
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This analysis assumes that most habitat types within the UDA will be
permanently converted by urban development and will have little or no biological
value for covered species or vegetation communities. However, land cover types
such as riparian woodland/scrub, streams, and important small-scale mitigation
sites needed to avoid impacts on certain species (e.g., covered plants) may be
largely conserved within the UDA (see Chapter 5).
The impact analysis includes potential impacts of Participating Special Entities
within the UDA, as described in Chapter 8, Plan Implementation. Please see
section 4.2.5 above for information on how impacts from projects entitled before
or during Plan preparation were considered in this analysis.

4.3.3

Effects of Rural Infrastructure Projects
outside the ULL
Up to 750 acres of natural land cover types are anticipated to be affected by rural
infrastructure projects (Tables 4-2 and 4-3). A large proportion of this impact
comes from the proposed expansion of the Byron Airport (approximately 274
acres of impact on natural land cover types). Other projects that cause substantial
direct impacts on natural land cover types are Vasco Road Widening (estimated
at up to 200 acres) and Buchanan Bypass (estimated at up to 60 acres). Rural
infrastructure projects will be responsible for all predicted impacts on alkali
grassland (115 acres). Almost all of this impact (about 110 acres) is expected to
result from planned expansion of the Byron Airport.
Some infrastructure projects may have substantial indirect effects on covered
species by creating barriers or hazards to movement and dispersal and
fragmenting habitat. For example, the Buchanan Bypass will create a new hazard
south of Pittsburg for California red-legged frogs and California tiger
salamanders that use the surrounding annual grassland for aestivation and
movement. This road will also isolate approximately 275 acres of annual
grassland between the new road and urban development in Pittsburg. Habitat
values in this area will decrease because mobile animals such as California redlegged frog and California tiger salamander will be less likely to access the
habitat between the road and Pittsburg.
As discussed above, increasing the number of lanes on Vasco Road will increase
the existing barrier and hazard to wildlife movement across the entire
southeastern portion of the inventory area. Approximately doubling the road
width may reduce the effectiveness of the wildlife tunnels and reduce the ability
of wildlife to cross the road safely.
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Effects of Activities in HCP/NCCP Preserves
In almost all cases, activities within the Preserve System are designed to enhance
and augment covered communities, wetlands, and streams. Overall, any
detrimental effects on these land cover types are expected to be negligible
relative to the benefits of the conservation strategy. Construction of limited
recreational facilities (e.g., trails, parking areas) and management facilities (e.g.,
field offices, access roads) is expected to have a total footprint within the
Preserve System of no more than 25 acres. Much of this footprint would occur
on land already disturbed, and would have negligible effects on natural land
cover. Since the precise location of projected impacts within the Preserve
System is not known, estimates of impact by land cover type have not been
made. Such allowed impacts would therefore be in addition to those presented in
Tables 4-2, 4-3, 4-4, and 4-5.

4.4 Effects on Covered Species
This section describes the potential direct and indirect effects on covered species
under the Plan. The major direct effects will result from habitat loss associated
with urban development. Because this Plan utilizes a habitat-based approach, the
determination of direct and indirect effects on covered species is based on the
habitat disturbed for each species. Table 3-10 and the species profiles (Appendix
D) provide additional information on specific biological needs for each covered
species. Examples of overlays of habitat models with the permit area are shown
in Figures 4-1 through 4-4. Impacts are described below for each taxonomic
group. Estimates of impacts on covered species with habitat models are provided
in Tables 4-4 and 4-5 under the initial and maximum urban development areas,
respectively. Please see section 4.2.5 above for information on how impacts
from projects entitled before or during Plan preparation were considered in this
analysis.

4.4.1

Mammals
Two mammals are covered by the Plan: Townsend’s western big-eared bat and
San Joaquin kit fox. Few recent sightings of the bat have been reported, and
there are no published records of Townsend’s western big-eared bat within
Contra Costa County. However, the species likely roosts in the inventory area in
suitable abandoned mines, abandoned buildings, and caves. At least two mines
exist in the inventory area (Black Diamond Mines and mines within Antioch
adjacent to Black Diamond Mines Regional Park), but it is unknown if
Townsend’s western big-eared bat occurs in them. Covered activities are not
anticipated to directly affect these habitat features. However, if abandoned mines
are incorporated into the Preserve System, mine stabilization may be needed for
safety; stabilization measures may result in take of Townsend’s western bigeared bat if this species occupies those sites. Similarly, stabilization of old
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buildings in the Preserve System occupied by bats may result in direct or indirect
impacts to this species. Indirect impacts (Table 4-1), such as increased
harassment or disturbance due to overall population growth or recreation within
the preserves, may affect small numbers of individual bats that roost in buildings,
bridges, or other structures within the inventory area. Although habitat for this
species was not modeled, the loss of up to 4,363 acres of annual grassland and
263 acres of wetlands and wetland complexes would reduce available foraging
habitat for this species.
Within the inventory area, core habitat for San Joaquin kit fox is defined as
annual grassland, alkali grassland, and oak savanna contiguous with grassland.
Secondary foraging habitat occurs in agricultural fields and row crops adjacent to
grassland areas. Because habitat fragmentation is a significant threat to kit fox,
preservation of contiguous habitat is of primary importance. Ideally, contiguous
habitat would be preserved that is wide enough to serve both as local foraging
and breeding habitat (i.e., support one or more kit fox home ranges) and as
regional movement habitat. The inventory area represents the northernmost
extent of the species’ range, so maintaining connectivity to Alameda County to
the south is critical to maintaining the species in the inventory area. Within the
inventory area, four major movement routes, trending northwest-southeast, are
thought to link known occurrences in Black Diamond Mines Regional Park to the
portions of its range in southern Contra Costa County (see Figure 5-5 and further
discussion in Chapter 5). The southward expansion of Pittsburg and Brentwood
would affect small portions of core habitat for kit fox, while growth of Byron and
infill in Brentwood would affect small portions of habitat defined as low use in
the HCP/NCCP model. The expansion of the Byron Airport would affect core
habitat for this species. The westward expansion of Pittsburg would affect areas
modeled as core habitat for kit fox, but this area may be outside the species’
range. Overall, an estimated 4,576 acres of core kit fox habitat have the potential
to be affected by covered activities under the maximum urban development area
scenario relative to a total of approximately 64,000 acres of habitat throughout
the inventory area (less than 8%) (Tables 4-4 and 4-5; Figure 4-1).
Although not a covered activity, the expansion of Antioch to the south has the
potential to significantly impair a primary movement route through the Sand
Creek and Lone Tree Valleys. The expansion of the Los Vaqueros Reservoir will
also eliminate core habitat for this species and reduce movement routes. These
impacts are discussed in Section 4.6, Cumulative Impacts.
Numerous indirect effects resulting from human population growth and increased
urbanization have the potential to affect kit fox along the urban-wildland
interface (Table 4-1). The Vasco Road Widening project will remove core
habitat for kit fox and has the potential to substantially reduce its movement from
Alameda County into Contra Costa County. Recreational use on HCP/NCCP
preserves that support active kit fox home ranges will be prohibited or limited to
avoid or minimize adverse impacts on the species. Increased risk of fire
associated with a larger human population may also harm or kill kit foxes and
temporarily remove habitat.
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Birds
Four bird species—tricolored blackbird, golden eagle, western burrowing owl,
and Swainson’s hawk—are covered by the Plan. The potential growth of Oakley
into the northeastern portion of the inventory area and growth within Contra
Costa County towards the northwestern portion of the inventory area would
affect primary foraging or breeding habitat for covered birds. Expansion of
Clayton would affect small portions of primary foraging habitat for all species.
As much as approximately 6,000–11,000 acres of primary foraging habitat for
covered birds would be affected by covered activities under the maximum urban
development area scenario (Table 4-5). An estimated 5,463 acres of limited-use
habitat for western burrowing owl and 1,833 acres of secondary foraging habitat
for tricolored blackbird could also be affected by covered activities under the
maximum urban development area. Some foraging habitat, particularly for
golden eagle, would be affected as the result of infill within the participating
cities.
While habitat for western burrowing owl is found throughout the inventory area,
occurrences in the southeast portion of the inventory near the Byron Airport are
best known (Glover pers. comm.). Within that area, expansion of unincorporated
portions of the county near Byron and Discovery Bay have the potential to affect
known populations and limited-use habitat3. Expansion of the Byron Airport
would also adversely affect a known population and its breeding habitat.
Within Contra Costa County, tricolored blackbirds forage and breed in
freshwater marshes dominated by cattails or bulrushes or in areas with suitable
willow, blackberry, thistle, or nettle habitat. Most core habitat for tricolored
blackbird is outside the maximum urban development area (the core habitat along
Marsh Creek is expected to remain intact, although it will decline in value as a
result of increased urban development surrounding it). Approximately 11% of
primary habitat (primary foraging and core habitat) for tricolored blackbird is
within areas potentially affected by covered activities.
Although golden eagles are no-take species, this status applies only to take of
individuals (e.g., nests). Take of foraging habitat is expected to be covered by
the permits. Golden eagles forage in nearly all terrestrial natural land cover types
within the inventory area. Because most land cover types outside the maximum
urban development area are suitable for foraging, impacts from urban growth and
other covered activities comprise a relatively small portion (an estimated 13,491
acres, or 10%) of the total suitable habitat within the inventory area.
The predominant indirect effects on covered birds are increased harassment from
people, increased vehicle-related disturbance (e.g., to breeding habitat near
roads), and increased exposure to humans throughout the inventory area,
including within HCP/NCCP preserves.

3

Limited-use habitat for western burrowing owl is defined in the HCP/NCCP species distribution model as pasture
or cropland land cover types.
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Reptiles
Four reptiles are covered by the Plan: silvery legless lizard, Alameda whipsnake,
giant garter snake, and western pond turtle. Alameda whipsnake is endemic to
the western and central portions of Alameda and Contra Costa Counties.
Consequently, the inventory area constitutes an essential portion of the
subspecies’ existing habitat, which has been fragmented into five disjunct
populations (U.S. Fish and Wildlife Service 2000, 2002). The HCP/NCCP
inventory area encompasses approximately 75% of the Mount Diablo–Black
Hills critical habitat unit, which supports one of these five populations.
Within the inventory area, core habitat for Alameda whipsnake is associated with
open and low-growing shrubs, primarily chaparral, and surrounding grassland
(Figure 4-2). Rock outcrops near these areas are also thought to be important for
the subspecies. Alameda whipsnakes move relatively long distances between
scrub patches (distances of up to 4 miles have been documented, but typical
distances are closer to 1 mile), and habitat suitable for movement is important for
the maintenance of healthy populations. Core and movement habitat types are
scattered throughout the central and southwestern portions of the inventory area.
The expansion of Clayton affects an estimated 29 acres of core and perimeter
habitat. This represents less than 1% of the total chaparral/scrub habitat within
the inventory area. Expansion of these areas affects an estimated 341 acres (less
than 1%) of movement habitat in the inventory area.
The inventory area is known to provide significant habitat for silvery legless
lizard. Within the inventory area, known occurrences of silvery legless lizard are
restricted to the EBRPD Legless Lizard Preserve located east of the intersection
of SR 4 and Big Break Road in Oakley. Based on the HCP/NCCP habitat model,
suitable habitat for silvery legless lizard is restricted to sandy soils on an
estimated 3,422 acres of the inventory area, scattered through the central and
southeastern portions. Impacts on this suitable habitat are estimated at 298 acres.
Giant garter snake is known from the inventory area through one historic record
near Antioch (Hansen pers. comm.) and on Dutch Slough in Oakley (Cain pers.
comm.). Suitable habitat (breeding and movement) occurs in the sloughs and
adjacent areas associated with agricultural fields. According to the HCP/NCCP
model, approximately 151 miles of sloughs suitable for breeding and 14,016
acres of suitable foraging and movement habitat are found in the easternmost
portion of the county. Within the inventory area, development east of Discovery
Bay and the eastward expansion of Oakley have the greatest potential to affect
garter snake habitat. Most suitable habitat is found within agricultural areas
compatible with the biological needs of giant garter snake. Estimated impacts
under the maximum urban development area are 0.4 miles of sloughs suitable for
breeding and2,674 acres of foraging and movement habitat (Table 4-5).
Western pond turtle is known to occur in the inventory area in the Marsh Creek
and Kellogg Creek watersheds. Suitable core habitat is found in the many ponds
scattered throughout the inventory area and along Marsh Creek and other streams
and creeks. According to the HCP/NCCP model, there is 4,325 acres of core
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habitat outside of streams and approximately 33 miles of core habitat long
streams. Movement habitat occurs along another 321 miles of streams. Impacts
to perennial or intermittent streams will be restricted to less than one mile under
both urban development scenarios, greatly limiting impacts to this species.
Impacts will also be restricted to small stream crossings, so will not affect large
blocks of habitat for western pond turtle. Urban development is estimated to
affect up to 10% of core non-stream habitat for western pond turtle, primarily in
urban areas along Marsh Creek. Urban development is estimated to affect up to
5% of non-stream movement habitat for the species.

4.4.4

Amphibians
Three amphibian species are covered by the Plan: California tiger salamander,
California red-legged frog, and foothill yellow-legged frog. California tiger
salamanders breed and lay their eggs primarily in stockponds, freshwater marsh,
and seasonal wetlands that hold water long enough to support juvenile
development. They also utilize terrestrial habitat for dispersal and aestivation.
With both aquatic and terrestrial habitat needs, tiger salamanders often inhabit
grasslands and the grassy understory of open woodlands near water (Jennings
and Hayes 1994). Tiger salamanders disperse up to 1 mile between breeding
(aquatic) and aestivation (upland) sites. It is estimated that urban growth and
rural infrastructure projects have the potential to affect approximately 68 acres of
breeding habitat (ponds and streams) and an estimated 5,571 acres of movement
or aestivation habitat. There is an estimated 102,572 acres of potential suitable
habitat (breeding, movement, and aestivation) available in the inventory area for
this species.
The majority of known occurrences of California red-legged frog in the San
Francisco Bay Area are within Contra Costa and Alameda Counties (U.S. Fish
and Wildlife Service 2002a, 2004a). Breeding sites include both ponds and
streams, and breeding adults are most often found in deep (more than 2 feet), still
or slow-moving water with dense, shrubby riparian or emergent vegetation.
Stockponds frequently provide suitable habitat. Any southward urban expansion
of the participating cities has the potential to affect suitable stream or pond
habitat. It is anticipated that stockponds throughout the inventory area could
serve as suitable habitat if managed for proper hydroperiod, pond structure,
vegetative cover, and control of nonnative predators. Because red-legged frogs
can disperse over large distances (up to 2 miles), most portions of the inventory
area that are currently undeveloped could serve as movement and/or aestivation
habitat. It is estimated that urban growth has the potential to affect up to 3 acres
of breeding habitat (ponds and streams) and an estimated 6,956 acres of
movement or aestivation habitat for California red-legged frog (Figure 4-3).
Almost 113,000 acres of suitable breeding, migration, and aestivation habitat for
California red-legged frog is estimated to exist within the inventory area.
Foothill yellow-legged frogs have the potential to occur in perennial segments of
streams in the inventory area. These frogs require shallow flowing water in small
to moderate-sized streams with at least some cobble-sized substrate. Foothill
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yellow-legged frogs would be affected by urban development and infrastructure
projects that affect perennial streams. It is estimated that covered activities have
the potential to affect 0.1 miles of suitable streams, or <1%, of suitable core
habitat for foothill yellow-legged frogs.
Because amphibians require both terrestrial and aquatic environments, and
because they migrate between the two habitat types, they can be particularly
sensitive to the effects of urbanization or other growth-related changes that
permanently alter or expose either of these environments. Indirect effects that
affect streams or ponds, including increased runoff of urban pollutants, spread of
nonnative plants, and spread of nonnative predators, can adversely affect covered
amphibians. Human activities or impacts that increase as the human population
grows can also indirectly affect covered amphibians within the inventory area.
These effects include light pollution, human disturbance, increased numbers of
domestic predators (dogs and cats), introduction of other nonnative predators
(e.g., bullfrogs), increased vehicle-related disturbance, and increased risk of
wildfire.

4.4.5

Invertebrates
Four invertebrate species are covered by this Plan: longhorn fairy shrimp, vernal
pool fairy shrimp, midvalley fairy shrimp, and vernal pool tadpole shrimp. The
distribution of shrimp species within the inventory area is poorly known due to a
paucity of surveys for the species and their habitats. Seasonal wetlands and
vernal pools provide core habitat for all the covered shrimp species except
longhorn fairy shrimp. Longhorn fairy shrimp occurs in ephemeral pools in
sandstone rock outcrops. Although 121 acres of seasonal wetland complexes
were mapped within the inventory area, an additional 483 acres of undetermined
wetlands were identified, many of which may be suitable for covered shrimp
species. Because these habitat features are difficult to identify from air photos
and because access to private lands for field verification was restricted, habitat
models for covered shrimp were not developed.
Most vernal pools in the inventory area are thought to be located either on public
lands (e.g., Vasco Caves Regional Preserve, Los Vaqueros Watershed, Cowell
Ranch State Park; see Chapter 3) or near the Bryon Airport. Most of the seasonal
wetlands around the Bryon Airport, including vernal pools, are within the Byron
Airport Habitat Management Lands and have been preserved in perpetuity (e.g.,
Stromberg and Ford 2003). Small, scattered pools may occur in unsurveyed
areas of the lower-elevation grassland habitat south of Antioch and Brentwood.
Areas in which additional vernal pools could be found are expected to experience
limited impacts both in absolute acreage and relative to the overall proportion of
available vernal pool habitat. Of the 604 acres of seasonal wetland complexes
and undetermined wetlands identified in the inventory area, up to 131acres (22%)
would be lost to covered activities. This represents the maximum amount of
habitat loss for all covered shrimp (assuming all 131 acres are suitable) except
longhorn fairy shrimp.

East Contra Costa County HCP/NCCP

October 2006
4-19

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 4
Impact Assessment and Levels of Take

Within the inventory area, longhorn fairy shrimp is known only from the Vasco
Caves Regional Preserve. Accordingly, no direct impacts on longhorn fairy
shrimp habitat are expected unless additional occupied areas are discovered
within the permit area outside the Vasco Caves Regional Preserve. Indirect
impacts to longhorn fairy shrimp may occur as a result of management and
monitoring activities within the Preserve System.
Indirect effects on covered shrimp species include altered hydrology from runoff
of covered activities, potential effects of the spread of exotic wildlife and plants,
and an increased risk of wildfire from increased human presence (Table 4-1).

4.4.6

Plants
Determining the effects of activities on covered plants is complicated by the
limited information regarding the exact locations of special-status plant
populations. As was done for the analysis of wildlife impacts, habitat losses
were estimated on the basis of known habitat attributes and the total area
potentially disturbed, where this information was available. Species distribution
models were developed for eight of the 11 covered plants: Mount Diablo
manzanita, brittlescale, big tarplant, Mount Diablo fairy lantern, recurved
larkspur, round-leaved filaree, Diablo helianthella, and Brewer’s dwarf flax.
These models predict the habitat in which covered plants may be found.
Impacts on the predicted ranges of these eight species are shown in Tables 4-4
and 4-5. With the maximum urban development area scenario, a small fraction
(less than 2%) of suitable range for five of the seven modeled covered plants
(Brewer’s dwarf flax, Diablo helianthella, Mount Diablo fairy lantern, Mount
Diablo manzanita, recurved larkspur [Figure 4-4]) would be directly affected by
covered activities. Up to approximately 10% of the suitable range for big
tarplant and round-leaved filaree (primary and secondary habitat for both species)
could be affected under the maximum urban development area. Habitat models
could not be developed for San Joaquin spearscale, showy madia, or adobe
navarretia because of the difficulty in predicting suitable habitat on the basis of
land cover types and other regional features.
Impacts were also estimated for all covered plants based on the number of known
occurrences that could be removed by covered activities (Table 4-6). Known
occurrences are based on CNDDB data and surveys of large tracts (e.g., Jones &
Stokes 1989; Mundie & Associates and City of Antioch 2002). Occurrences
within large urban areas are assumed to be extirpated; all remaining occurrences
are assumed to be extant. No known occurrences of Mount Diablo manzanita,
Mount Diablo fairy lantern, San Joaquin spearscale, Diablo helianthella,
Brewer’s dwarf flax, or showy madia are expected to be lost as a result of
covered activities within the UDA. Only one or two occurrences each of the
other six covered plants is expected to be lost as a result of covered activities
within the UDA. Covered activities outside the UDA, including road grading,
road expansion, utility construction and maintenance, and habitat restoration

East Contra Costa County HCP/NCCP

October 2006
4-20

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 4
Impact Assessment and Levels of Take

could directly affect populations of all covered plants, but location data are not
sufficient to precisely determine impacts.
Covered plants could be subject to indirect adverse effects through increases in
human use of recreational areas (e.g., trampling), the spread of invasive
nonnative plants, changes in hydrology that could degrade habitat through
modification of soil alkalinity or hydroperiod, or the increased risk of wildfire
associated with a growing human population (Table 4-1).

4.5 Effects on Critical Habitat
Critical habitat is designated in formal rules by USFWS and NOAA Fisheries for
specific areas that have the physical and biological features essential to the
conservation and recovery of listed species. Section 7 of the ESA prohibits the
destruction or adverse modification of designated critical habitat by any activity
authorized by a federal agency. Because USFWS will be issuing a federal permit
to participating jurisdictions, the Plan’s effects on critical habitat must be
evaluated against these regulatory standards.
Critical habitat for two species covered by this HCP/NCCP is found in the
inventory area: vernal pool fairy shrimp and longhorn fairy shrimp. Critical
habitat for Contra Costa goldfields, a no-take species, is also found. Potential
impacts on critical habitat are evaluated below.
Critical habitat recently published for California red-legged frog and the central
California population of the California tiger salamander did not include the
designation of any critical habitat in the inventory area because the conservation
measures proposed in the HCP/NCCP will provide equivalent or better
conservation than the designation would have provided (U.S. Fish and Wildlife
Service 2005a, 2006a). Critical habitat for the Alameda whipsnake proposed in
October 2005 is still pending.

4.5.1

Vernal Pool Fairy Shrimp and Longhorn
Fairy Shrimp
In August 2003, USFWS designated critical habitat for four vernal-pool
crustaceans and 11 vernal pool plants (U.S. Fish and Wildlife Service 2003).
This designation was revised in August 2005 (U.S. Fish and Wildlife Service
2005b), with final maps published in February 2006 (U.S. Fish and Wildlife
Service 2006b). Critical habitat for vernal pool fairy shrimp, longhorn fairy
shrimp, and vernal pool tadpole shrimp was designated in 2003 and revised in
2005. All three species are covered by this Plan, but only critical habitat for
vernal pool fairy shrimp and longhorn fairy shrimp is found within the inventory
area. Critical habitat for these species is defined as areas consisting of primary
constituent habitat elements within areas mapped as critical habitat. These
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elements are similar for the two species and are further defined by USFWS as
complexes of vernal pools, swales, and other ephemeral wetlands that retain
water long enough for the species to successfully reproduce and possibly disperse
through overland flow. In Contra Costa County, both species are generally found
in sandstone outcrop pools. For vernal pool fairy shrimp this occurrence
represents the only known location that supports vernal pool fairy shrimp within
sandstone outcrop pools. Similarly, critical habitat for longhorn fairy shrimp in
Contra Costa County is also found in sandstone rock outcroppings, which
represent a unique habitat type for the species and helps maintain a diversity of
habitat types in which the species can be found across its known range.
Longhorn fairy shrimp has approximately 300 acres of designated critical habitat
in the inventory area wholly within Vasco Caves Regional Preserve (Unit 1A).
Critical habitat for vernal pool fairy shrimp within the inventory area is found in
two subunits. Subunit 13A is located south of Brentwood near the Marsh Creek
Reservoir. Subunit 13B is located north, west, and south of the Byron Airport.
Limited urban growth or covered rural infrastructure projects will occur in the
area where critical habitat is designated. Covered rural infrastructure projects
that may affect critical habitat include the Vasco Road Widening, the Vasco
Road–Byron Highway Connector (depending on its siting), and expansion of the
Byron Airport. Table 4-7 shows the estimated overlap of critical habitat for
vernal pool fairy shrimp in subunits 13A and 13B and activities covered by the
Plan. There is 26 acres of overlap between covered activities and wetland land
cover types that may support critical habitat for this species. Another 379 acres
of annual grassland and alkali grassland within critical habitat for vernal pool
fairy shrimp may be affected by covered activities. Small wetland features
within these grassland types may also constitute critical habitat for this species.

4.5.2

Contra Costa Goldfields
Contra Costa goldfields (Lasthenia conjugens) is considered a no-take species in
this Plan (see Chapter 5 and Table 6-2 for a discussion of this special category).
As the name suggests, take of this species is not authorized under this Plan.
USFWS has designated 3,286 acres in the inventory area as critical habitat for
Contra Costa goldfields in and around Bryon Hot Springs and the Byron Airport
(Unit 7; U.S. Fish and Wildlife Service 2006b). Habitat for this species at this
site may include alkali grassland, annual grassland, and seasonal wetland. Up to
115 acres of critical habitat for Contra Costa goldfields may be affected by
covered activities (Table 4-7).

4.6 Cumulative Impacts
As described above, the impacts of covered activities were assessed relative to
existing conditions in the inventory area. Covered activities were defined as
inclusively as possible to encompass a wide variety of projects related to urban
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development (see Chapter 2). Some activities and projects that are outside the
scope of this HCP/NCCP may nonetheless contribute to cumulative impacts on
covered species. Specific projects and activities not covered by this Plan that
may, in conjunction with this Plan, have an impact on covered species are
described below. Additional potential cumulative impacts can be found in the
EIR/EIS for this Plan.

4.6.1

Urban Development in Antioch
Under its current General Plan, the City of Antioch would expand urban
development through a combination of infill and building up to its southern city
limit. Table 4-8 summarizes the impacts of this development on land cover types
in the inventory area. While infill development primarily affects ruderal land
cover, build-out to the southern city limit would remove up to 2,544 acres of
annual grassland.
The potential expansion of urban development in Antioch would affect several
species covered by this Plan. The southward expansion of Antioch would affect
core habitat for San Joaquin kit fox and degrade or potentially eliminate the
widest and most suitable potential movement route for the species (see Chapter 5
for a more detailed evaluation of these movement routes). All four covered bird
species would be affected by Antioch’s expansion. Suitable California redlegged frog and California tiger salamander habitat is present within the proposed
expansion area; urban development would remove or isolate ponds and degrade
streams. A small amount of core habitat as well as movement habitat for
Alameda whipsnake is located within Antioch. Primary and secondary habitat
for both big tarplant and Brewer’s dwarf flax are found in the proposed
expansion area.

4.6.2

Los Vaqueros Reservoir Expansion
The Los Vaqueros Reservoir was initiated in 1988 when voters approved bonds
for the development of a new reservoir to improve water quality and provide
emergency storage. The Los Vaqueros facility, owned by CCWD, captures and
stores Delta water for the residents of Contra Costa County. Planning for
expansion of the existing reservoir is currently underway. The planned
expansion has the potential to affect several covered plant and animal species as
well as covered vegetation communities. The cumulative effects of the project
will be considered before mitigation is developed.
The expansion project anticipates potential disturbance of up to 2,254 acres of all
land cover types4. The largest anticipated impacts would be on annual grasslands

4

All impact estimates of the Los Vaqueros Reservoir expansion project are from the CALFED Los Vaqueros
Reservoir Expansion Study Final Planning Report, April 9, 2004, available at the project web site:
www.lvstudies.com.
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(up to 1,850 acres), with smaller impacts occurring on oak woodlands (304
acres), agriculture (189 acres), and chaparral/scrub (11 acres). The following
covered species would be subject to cumulative effects from the reservoir
expansion and implementation of the Plan: San Joaquin kit fox, golden eagle,
western burrowing owl, Swainson’s hawk, Alameda whipsnake, western pond
turtle, California tiger salamander, California red-legged frog, big tarplant,
round-leaved filaree, and Brewer’s dwarf flax.
Of the covered species potentially affected by the reservoir expansion, San
Joaquin kit fox and Alameda whipsnake have the greatest potential to experience
substantial cumulative effects. Expansion of the reservoir has the potential to
remove movement habitat along the southern, western, and northern edges of the
current reservoir. Reducing the available habitat will reduce the chance that kit
foxes can successfully disperse between Contra Costa and Alameda Counties.
Expansion of the reservoir will also reduce the available breeding and foraging
habitat for kit fox in an area known to support them.
Alameda whipsnake, a species of very limited habitat association, is vulnerable
to cumulative effects because of its restricted range. Almost all suitable habitat
removed in the area would constitute an impact on the species throughout its
range. Between 5 and 11 acres of chaparral/scrub habitat, which may be suitable
for Alameda whipsnake, will be affected by the reservoir expansion. An
additional 2 acres of core habitat may be affected by implementation of the
HCP/NCCP, for a total of 13 acres of core habitat potentially removed by both
projects. This combined total comprises less than 1% of the existing core habitat
in the inventory area.

4.6.3

Ongoing and Routine Agriculture
Ongoing and routine agricultural activities in the inventory area not eligible for
the NLA program are not covered by this Plan. However, it is anticipated that
the effects of ongoing agricultural activities on covered species will be relatively
low. There is the potential for cumulative effects on covered species to accrue
over a larger regional scale. Ongoing ranching operations may limit or degrade
habitat for riparian species such as western pond turtle, California tiger
salamander, California red-legged frog, and foothill yellow-legged frog. Rodent
control on grazing lands may adversely affect golden eagle, western burrowing
owl, San Joaquin kit fox, California tiger salamander, and California red-legged
frog. Some ongoing cultivated agricultural activities may limit or degrade habitat
for tricolored blackbird, western burrowing owl, Swainson’s hawk, and giant
garter snake. Cumulative effects on covered plants could result from trampling
by cattle or changes in agricultural practices that diminish currently available
habitat for covered species.
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Wind Turbine Operation and Repowering
Wind turbines are common in the southeastern corner of the inventory area in the
rolling hills west of the Byron Airport on either side of Vasco Road (see Figure
2-3). Operation of wind turbines is not a covered activity under this Plan. The
area supporting wind turbines provides important breeding and foraging habitat
for many raptors, including golden eagle and western burrowing owl. However,
operation of these wind turbines is a serious hazard to many birds, especially redtailed hawk, American kestrel, western burrowing owl, and golden eagle (Orloff
and Flannery 1992, 1996; Thelander and Rugge 2000; National Wind
Coordinating Committee 2001; Thelander et al. 2003). Construction of turbines
and their access roads also removes or degrades habitat for terrestrial species
such as San Joaquin kit fox, California red-legged frog, and California tiger
salamander. Monitoring activities associated with wind turbine use may disturb
species such as San Joaquin kit fox.
There are projects underway in Contra Costa County to replace older turbines
with fewer, larger turbines. This “repowering” may reduce adverse impacts on
native and special-status species because of improved turbine design and siting.
Despite these improvements, adverse effects are expected to continue and
contribute to a cumulative impact in the region to the following covered species:
golden eagle, western burrowing owl, San Joaquin kit fox, California red-legged
frog, and California tiger salamander.

4.6.5

Use of Existing Roads
As described above, the construction of rural roads covered by this Plan is
expected to increase mortality of covered species such as San Joaquin kit fox,
California red-legged frog, and California tiger salamander. Continued use of
existing rural roads (i.e., those not covered by the Plan) will contribute to a
cumulative impact on these species through continued mortality and injury. The
magnitude of this cumulative impact is unknown.
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HCP/NCCP
Monitoring

HCP/NCCP
Restoration
Activities2

Increased
Recreation in
Preserves

Increased
Runoff of
Urban
Pollutants/
Change in
Hydrology

Increased Risk
of Wildfire1

Spread of
Invasive Exotic
Plants or
Wildlife

Increased
VehicleRelated
Disturbance
and Mortality

More Noise

Harassment or
Injury from
Additional Pets

Harassment,
Disturbance
from More
People

Lights in New
Urban Areas

Table 4-1. Potential Indirect Adverse Impacts on Covered Species from Urban Development and Operation of the HCP/NCCP Preserve System

Approx. Location of Impact
9
9
9
9
9
9
9
Outside Preserves
93
9
9
9
9
9
9
9
9
Within HCP/NCCP Preserves
9
9
9
9
9
9
9
Within existing parks/open space
Covered Species Potentially Affected
9
9
9
9
Townsend’s western big-eared bat
94
9
9
9
9
9
9
9
9
9
San Joaquin kit fox
9
9
9
9
Tricolored blackbird
9
9
9
9
9
9
Golden eagle
9
9
9
9
9
9
9
Western burrowing owl
9
9
9
9
Swainson’s hawk
9
9
9
9
9
9
9
9
Silvery legless lizard
9
9
9
9
9
9
9
9
Alameda whipsnake
9
9
9
9
9
9
9
Giant garter snake
9
9
9
9
9
9
9
9
9
Western pond turtle
9
9
9
9
9
9
9
9
9
California tiger salamander
9
9
9
9
9
9
9
9
9
9
California red-legged frog
9
9
9
9
9
9
9
9
9
Foothill yellow-legged frog
9
9
9
9
9
9
9
Shrimp species
9
9
9
9
Mount Diablo manzanita
95
9
9
9
9
9
9
Brittlescale
95
9
9
9
9
9
9
San Joaquin spearscale
95
9
9
9
9
Big tarplant
95
9
9
9
9
Mount Diablo fairy lantern
95
9
9
9
9
Recurved larkspur
95
9
9
9
9
Round-leaved filaree
95
9
9
9
9
Diablo helianthella
95
9
9
9
9
Brewer’s dwarf flax
95
9
9
9
9
Showy madia
95
9
9
9
9
Adobe navarretia
95
Notes:
1
Includes grading, clearing, disking, mowing, irrigation and other fire suppression activities, plus the temporary damage done by the wildfire itself
2
Restoration would occur within existing public land only if opportunities were not available within HCP/NCCP Preserves. Adverse impacts from restoration activities on covered species are
expected to be temporary; long-term effects of restoration will be beneficial.
3
Impacts from increased runoff of urban development downstream of urban development would be confined to streams and channels and would not affect terrestrial covered species.
4
Increased lights may benefit Townsend’s Western big-eared bat.
5
Potential impacts if recreational users go off-trail.
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Table 4-2. Direct Impacts on Land-Cover Types and Covered Natural Communities under Initial Urban Development Area Scenario (acres)
Estimated Direct Impact
Total in
Inventory
Area

Outside Parks, Open
Space1 (% of total)

Urban Development
in Initial UDA

Rural Infrastructure

Total Impact (%
outside Parks, Open
Space)

Remain Outside
Parks and Open
Space

Annual grassland

58,840

34,853 (59)

2,016

517

2,533 (7)

32,320

Alkali grassland

1,997

1,618 (81)

0

115

115 (7)

1,503

119

5 (4)

0

0

0 (0)

5

6,188

5,786 (93)

1,200

71

1,271 (22)

4,514

67,144

42,261 (63)

3,216

704

3,920 (9)

38,341

5,894

3,204 (54)

40

2

42 (1)

3,163

Oak woodland

24,198

11,914 (49)

21

0

21 (<1)

11,892

Subtotal Oak Woodland
Vegetation Community4

30,092

15,118 (50)

61

2

63 (<1)

15,055

3,016

791 (26)

0

0

0 (0)

791

448

366 (82)

20

10

30 (8)

336

483

392 (81)

84

15

99 (25)

294

Land-Cover Type
Terrestrial Land-Cover
Types2

Rock outcrop

3

Ruderal
Subtotal Grassland
Vegetation Community4

Oak savanna

Chaparral/scrub
Riparian woodland/scrub

Wetlands, Ponds, and
Streams
Wetland (undetermined)

Table 4-2. Continued
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Estimated Direct Impact
Total in
Inventory
Area

Outside Parks, Open
Space1 (% of total)

Urban Development
in Initial UDA

Rural Infrastructure

Total Impact (%
outside Parks, Open
Space)

Remain Outside
Parks and Open
Space

Alkali wetland complex

380

200 (52)

10

19

28 (14)

171

Seasonal wetland complex

121

107(89)

18

0

18 (17)

89

1,823

206 (11)

12

0

12 (6)

193

Pond

165

116 (70)

6

1

7 (6)

109

Slough/channel

213

109 (51)

72

0

72 (66)

37

Subtotal

3,186

1,130 (35)

203

34

237 (21)

893

Perennial and intermittent
streams (miles) 5

408.9

257.6 (63)

0.4

0.2

0.6 (0)

257.0

n/a

n/a

3.0

1.0

4.0 (n/a)

n/a

103,886

59,666(57)

3,500

750

4,250 (7)

55,416

20,516

20,258 (99)

2,934

39

2,973 (15)

17,286

Pasture

4,491

3,600 (80)

1,057

20

1,077 (30)

2,522

Orchard

3995

3,994 (100)

516

21

537 (13)

3,457

Vineyard

2,031

1,792 (88)

638

19

657 (37)

1,134

Subtotal

31,034

29,643 (96)

5,145

99

5,244 (18)

24,399

Land-Cover Type

Aquatic

Ephemeral creeks (miles) 5

Subtotal All Natural
Land-Cover Types

Cultivated Land-Cover
Types
Cropland

Table 4-2. Continued
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Estimated Direct Impact

Land-Cover Type

Total in
Inventory
Area

Outside Parks, Open
Space1 (% of total)

Urban Development
in Initial UDA

Rural Infrastructure

Total Impact (%
outside Parks, Open
Space)

Remain Outside
Parks and Open
Space

51

44 (87)

24

2

26 (60)

18

134,970

89,353 (66)

8,670

851

9,521 (11)

79,833

275

275

Other Land Cover Types
Nonnative woodland

TOTAL
Recreation and Utility
Impacts6

9,796 (11)
79,558
GRAND TOTAL
1,126
Parks and Open Space are defined in Table 2-2; they represent lands that are permanently protected for conservation purposes
2
Number may not add exactly due to rounding
3
Some rock outcrops occur within oak savannah or oak woodland but all are assigned to the grassland community for the purposes of this analysis
4
Excludes wetland land cover types
5
Stream data not included in impact totals because it is an overlay data set (i.e., it overlaps with the land cover type data and is measured in linear miles in this
table rather than acres).
6
Impacts of new recreational facilities (e.g., new trails, staging areas, remote camp sites) within HCP/NCCP preserves were assumed to be 50 acres and impacts of
new utilities were assumed to be 225 acres. These impacts were not separated by land cover type because of the uncertain location of these facilities. Impacts
from these activities are expected to occur in proportion to the extent of all land cover types.
1
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Table 4-3. Direct Impacts on Land-Cover Types and Covered Natural Communities under Maximum Urban Development Area Scenario (acres)
Estimated Direct Impact
Total in
Inventory
Area

Outside Parks, Open
Space1 (% of total)

Urban Development
in Maximum UDA

Annual grassland

58,840

34,853 (59)

Alkali grassland

1,997

Rural Infrastructure

Total Impact (%
outside Parks, Open
Space)

Remain Outside
Parks and Open
Space

3,634

517

4,152 (12)

30,701

1,618 (81)

0

115

115 (7)

1,503

119

5 (4)

0

0

0 (0)

5

6,188

5,786 (93)

1,240

71

1,311 (23)

4,474

67,144

42,261 (63)

4,875

704

5,578 (13)

36,683

5,894

3,204 (54)

163

2

165 (5)

3,040

Oak woodland

24,198

11914 (49)

73

0

73 (1)

11,841

Subtotal Oak Woodland
Vegetation Community4

30,092

15,118 (50)

236

2

238 (2)

14,880

3,016

791 (26)

2

0

2 (<1)

789

448

366 (82)

25

10

35 (10)

331

483

392 (81)

86

15

100 (26)

292

Land Cover Type
Terrestrial Land Cover
Types2

Rock outcrop

3

Ruderal
Subtotal Grassland
Vegetation Community4

Oak savanna

Chaparral/scrub
Riparian woodland/scrub

Wetlands, Ponds, and
Streams
Wetland (undetermined)
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Estimated Direct Impact
Total in
Inventory
Area

Outside Parks, Open
Space1 (% of total)

Urban Development
in Maximum UDA

Alkali wetland complex

380

200 (52)

Seasonal wetland complex

121

Rural Infrastructure

Total Impact (%
outside Parks, Open
Space)

Remain Outside
Parks and Open
Space

12

19

31 (16)

168

107 (89)

31

0

31 (29)

76

1,823

206 (11)

12

0

12 (6)

193

Pond

165

116 (70)

7

1

8 (7)

108

Slough/channel

213

109 (51)

72

0

72 (66)

37

Subtotal

3,186

1,130 (35)

221

34

255 (23)

875

Perennial and intermittent
5
streams (miles)

408.9

257.6 (63)

0.5

0.3

0.8 (0)

256.8

n/a

n/a

4.0

1.0

5.0 (n/a)

n/a

103,886

59,666 (57)

5,358

750

6,108 (10)

53,558

20,516

20,258 (99)

3,506

39

3,545 (17)

16,714

Pasture

4,491

3,600 (80)

1,446

20

1,466 (41)

2,134

Orchard

3995

3,994 (100)

626

21

647 (16)

3,347

Vineyard

2,031

1,792 (88)

893

19

912 (51)

879

Subtotal

31,034

29,643 (96)

6,470

99

6,570 (22)

23,074

Land Cover Type

Aquatic

Ephemeral creeks (miles)
Subtotal All Natural
Land Cover Types

5

Cultivated Land Cover
Types
Cropland

Table 4-3. Continued
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Estimated Direct Impact

Land Cover Type

Total in
Inventory
Area

Outside Parks, Open
Space1 (% of total)

Urban Development
in Maximum UDA

51

44 (87)

134,970

89,353 (66)

Rural Infrastructure

Total Impact (%
outside Parks, Open
Space)

Remain Outside
Parks and Open
Space

24

2

26 (60)

18

11,853

851

12,704 (14)

76,650

275

275

Other Land Cover Types
Nonnative woodland

TOTAL
Recreation and Utility
Impacts6

13,029 (15)
76,375
GRAND TOTAL
1,126
Parks and Open Space are defined in Table 2-2; they represent lands that are permanently protected for conservation purposes
2
Number may not add exactly due to rounding
3
Some rock outcrops occur within oak savannah or oak woodland but all are assigned to the grassland community for the purposes of this analysis
4
Excludes wetland land cover types
5
Stream data not included in impact totals because it is an overlay data set (i.e., it overlaps with the land cover type data and is measured in linear miles in this
table rather than acres).
6
Impacts of new recreational facilities (e.g., new trails, staging areas, remote camp sites) within HCP/NCCP preserves were assumed to be 50 acres and impacts
of new utilities were assumed to be 225 acres. These impacts were not separated by land cover type because of the uncertain location of these facilities.
Impacts from these activities are expected to occur in proportion to the extent of all land cover types.
1

Table 4-4. Direct Impacts on Covered Species under Initial Urban Development Area Scenario (acres)
Total in
Inventory Area

Species

Outside Parks and Open
Space1 (% of total)

Total Impact (% outside
Parks and Open Space)

Page 1 of 2
Remain outside Parks
and Open Space

Mammals
San Joaquin kit fox
core habitat

64,508

38,904 (60%)

2,530 (7%)

36,373

low-use habitat

16,964

14,963 (88%)

2,475 (17%)

12,488

81,472

53,867 (66%)

5,005 (9%)

48,862

1,199

874 (73%)

199 (23%)

676

87,117

61,223 (70%)

8,086 (13%)

53,137

secondary foraging habitat

6,335

6,087 (96%)

1,464 (24%)

4,623

Subtotal

94,651

68,184 (72%)

9,749 (14%)

58,436

132,347

86,762 (66%)

9,619 (11%)

77,143

breeding and foraging habitat

69,415

43,910 (63%)

3,805 (9%)

40,105

low-use habitat

25,866

24,717 (96%)

4,227 (17%)

20,490

95,281

68,628 (72%)

8,032 (12%)

60,595

breeding habitat

82

60 (73%)

16 (27%)

44

foraging habitat

31,231

29,116 (93%)

3,782 (13%)

25,334

31,313

29,176 (93%)

3,798 (13%)

25,378

3,422

1,367 (40%)

298 (22%)

1,069

9,332

3,197 (34%)

2 (0%)

3,195

37,928

20,780 (55%)

117 (1%)

20,662

47,260

23,977 (51%)

120 (0%)

23,857

151

137 (91%)

0.3 (0%)

137

14,016

12,947 (92%)

2,673 (21%)

10,274

4,325

3,195 (74%)

467 (15%)

2,728

33

31 (92%)

0.1 (0%)

31

6,745

3,710 (55%)

229 (6%)

3,482

Subtotal
Birds
Tricolored blackbird
core habitat
primary foraging habitat

Golden eagle
foraging habitat
Western burrowing owl

Subtotal
Swainson’s hawk

Subtotal
Reptiles
Silvery legless lizard
modeled habitat
Alameda whipsnake
core and perimeter habitat
movement habitat (non-stream)
Subtotal
Giant garter snake
core habitat (miles of stream)
movement and foraging habitat
(upland acres)
Western pond turtle
core habitat (acres of non-stream)
core habitat (miles of stream)
movement habitat (upland acres)
1

Parks and open space are defined in Table 2-2; they represent lands that are permanently protected
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Table 4-4. Continued
Total in
Inventory Area

Species
movement habitat (miles of stream)

Outside Parks and Open
Space1 (% of total)

Total Impact (% outside
Parks and Open Space)
0.2 (0%)

Remain outside Parks
and Open Space

321

179 (56%)

178

538

260 (48%)

102,034

59,689 (58%)

4,002 (7%)

55,687

102,572

59,948 (58%)

4,052 (7%)

55,897

breeding habitat (acres of ponds)

137

95 (69%)

2 (2%)

93

breeding habitat (miles of stream)

361

217 (60%)

0.5 (0%)

217

114,140

70,625 (62%)

6,199 (9%)

64,427

36

35 (97%)

0.1 (0%)

35

breeding habitat (miles of stream)

22

20 (87%)

0.1 (0%)

0

migration habitat (miles of stream)

272

146 (53%)

0.5 (0%)

145

2,011

737 (37%)

0 (0%)

737

1,633

1,169 (72%)

81 (7%)

1,088

modeled habitat

34,265

19,376 (57%)

1,593 (8%)

17,783

modeled low-potential habitat

22,091

14,495 (66%)

1,276 (9%)

13,219

56,356

33,871 (60%)

2,869 (8%)

31,002

48,848

24,646 (50%)

488 (2%)

24,158

2,322

1,815 (78%)

25 (1%)

1,790

11,250

5,762 (51%)

536 (9%)

5,226

secondary habitat

4,772

3,567 (75%)

411 (12%)

3,156

Subtotal

16,021

9,329 (58%)

947 (10%)

8,381

28,126

13,460 (48%)

19 (0%)

13,441

41,178

19,441 (47%)

97 (0%)

19,343

Amphibians
California tiger salamander
breeding habitat
migration/aestivation habitat
Subtotal

50 (19%)

210

California red-legged frog

movement habitat (upland acres)
movement habitat (miles of stream)
Foothill yellow-legged frog

Plants
Mount Diablo manzanita
modeled habitat
Brittlescale
modeled habitat
Big tarplant

Subtotal
Mount Diablo fairy lantern
modeled habitat
Recurved Larkspur
modeled habitat
Round-leaved filaree
primary habitat

Diablo helianthella
modeled habitat
Brewer’s dwarf flax
modeled habitat

Table 4-5. Direct Impacts on Covered Species under Maximum Urban Development Area Scenario (acres)
Total in
Inventory Area

Species

Outside Parks and Open
Space1 (% of total)

Total Impact (% outside
Parks and Open Space)

Page 1 of 2

Remain outside Parks
and Open Space

Mammals
San Joaquin kit fox
core habitat

64,508

38,904 (60%)

4,576 (11%)

34,328

low-use habitat

16,964

14,963 (88%)

2,475 (17%)

12,488

Subtotal

81,472

53,867 (66%)

7,051 (13%)

46,816

1,199

874 (73%)

204 (23%)

670

87,117

61,223 (70%)

9,621 (16%)

51,602

6,335

6,087 (96%)

1,833 (30%)

4,254

94,651

68,184 (72%)

11,658 (17%)

56,526

132,347

86,762 (66%)

13,491 (16%)

73,271

breeding and foraging habitat

69,415

43,910 (63%)

5,755 (13%)

38,155

low-use habitat

25,866

24,717 (96%)

5,463 (22%)

19,254

Subtotal

95,281

68,628 (72%)

11,218 (16%)

57,409

breeding habitat

82

60 (73%)

16 (27%)

44

foraging habitat

31,231

29,116 (93%)

4,743 (16%)

24,373

31,313

29,176 (93%)

4,759 (16%)

24,417

3,422

1,367 (40%)

298 (22%)

1,069

core and perimeter habitat

9,332

3,197 (34%)

29 (1%)

3,168

movement habitat (upland)

37,928

20,780 (55%)

341 (2%)

20,439

47,260

23,977 (51%)

370 (2%)

23,607

151

137 (91%)

0.4 (0%)

137

14,016

12,947 (92%)

2,674 (21%)

10,274

4,325

3,195 (74%)

498 (16%)

2,697

33

31 (92%)

6,745

3,710 (55%)

Birds
Tricolored blackbird
core habitat
primary foraging habitat
secondary foraging habitat
Subtotal
Golden eagle
foraging habitat
Western burrowing owl

Swainson’s hawk

Subtotal
Reptiles
Silvery legless lizard
modeled habitat
Alameda whipsnake

Subtotal
Giant garter snake
core habitat (miles of stream)
movement and foraging habitat
(upland acres)
Western pond turtle
core habitat (acres of non-stream)
core habitat (miles of stream)
movement habitat (upland acres)

1

0.1 (0%)
398 (11%)

Parks and open space are defined in Table 2-2; they represent lands that are permanently protected

31
3,312

Table 4-5. Continued

Page 2 of 2
Total in
Inventory Area

Species
movement habitat (miles of
stream)

Outside Parks and Open
Space1 (% of total)

Total Impact (% outside
Parks and Open Space)
0.2 (0%)

Remain outside Parks
and Open Space

321

179 (56%)

178

538

260 (48%)

102,034

59,689 (58%)

5,571 (9%)

54,118

102,572

59,948 (58%)

5,639 (9%)

54,310

breeding habitat (acres of ponds)

137

95 (69%)

3 (3%)

92

breeding habitat (miles of stream)

361

217 (60%)

0.6 (0%)

217

114,140

70,625 (62%)

36

35 (97%)

0.2 (1%)

35

22

20 (87%)

0.1 (0%)

0

272

146 (53%)

0.6 (0%)

145

2,011

737 (37%)

2 (0%)

735

1,633

1,169 (72%)

81 (7%)

1,088

modeled habitat

34,265

19,376 (57%)

2,248 (12%)

17,128

modeled low-potential habitat

22,091

14,495 (66%)

1,999 (14%)

12,496

56,356

33,871 (60%)

4,247 (13%)

29,624

48,848

24,646 (50%)

788 (3%)

23,858

2,322

1,815 (78%)

25 (1%)

1,790

11,250

5,762 (51%)

888 (15%)

4,874

4,772

3,567 (75%)

560 (16%)

3,007

16,021

9,329 (58%)

1,448 (16%)

7,881

28,126

13,460 (48%)

85 (1%)

13,375

41,178

19,441 (47%)

255 (1%)

19,185

Amphibians
California tiger salamander
breeding habitat
migration/aestivation habitat
Subtotal

68 (26%)

192

California red-legged frog

movement habitat (upland acres)
movement habitat (miles of
stream)

7,785 (11%)

62,841

Foothill yellow-legged frog
breeding habitat (miles of stream)
migration habitat (miles of
stream)
Plants
Mount Diablo manzanita
modeled habitat
Brittlescale
modeled habitat
Big tarplant

Subtotal
Mount Diablo fairy lantern
modeled habitat
Recurved Larkspur
modeled habitat
Round-leaved filaree
primary habitat
secondary habitat
Subtotal
Diablo helianthella
modeled habitat
Brewer’s dwarf flax
modeled habitat

Table 4-6. Known Occurrences of and Potential Impacts on Covered Plants in the Inventory Area

Species
Mount Diablo manzanita

Number of Known
Occurrences1

Number of
Occurrences in Public
Lands

Known Occurrences
that May Be Removed
by Covered Activities2

12

10

0

9

4

1

San Joaquin spearscale

32

31

0

Big tarplant

12

7

1

Mount Diablo fairy lantern

12

11

0

Recurved larkspur

4

1

1

Round-leaved filaree

8

1

2

Diablo helianthella

30

28

0

Brewer’s dwarf flax

14

11

0

3

0

0

5

2

1

138

106

6

Brittlescale

Showy madia
Adobe navarretia
Total

0

Notes:
1

Known occurrences within the inventory area are based on CNDDB data and recent surveys of large tracts (e.g.,
Jones & Stokes 1989; Mudie & Associates and City of Antioch 2002); occurrences shown in the CNDDB within
large urban areas are assumed to be extirpated and are excluded from this table. All remaining occurrences are
assumed to be extant, except where noted. Occurrence records may or may not be the same as individual
populations.

2

The potential impacts to known occurrences of covered plants are the same with the initial urban development
area and the maximum urban development area.

3

A historic record of showy madia listed in the CNDDB in Antioch was not re-located during recent surveys
(Mudie & Associates and City of Antioch 2002).

Table 4-7. Estimated Overlap of Critical Habitat with HCP/NCCP Covered Activities (acres)

Land Cover Type Overlap

1

Annual grassland2

Contra Costa Goldfields

Vernal Pool Fairy Shrimp

Unit 7

Units 13A, 13B

38

302

77

77

17

17

—

9

9

9

Oak savanna

—

16

Pond

—

1

Ruderal

—

8

Urban

36

40

3

3

180

483

Alkali grassland

2

Alkali wetland complexes2
Wetland (undetermined)
Cropland

Vineyard
Total

2

Notes
1

Overlap does not imply impact. Actual habitat for Contra Costa goldfields and vernal pool fairy shrimp is
expected to be restricted to a subset of habitats within the land cover types listed above. Overlap is presented
to illustrate the maximum possible impact on these land cover types within designated critical habitat.

2

Land-cover type may support habitat for Contra Costa goldfields or vernal pool fairy shrimp.

Table 4-8. Potential Impacts on Land-Cover Types from Urban Development in Antioch1
Land-Cover Type

Amount (acres)

Grassland
Annual grassland
Alkali grassland
Ruderal
Chaparral and scrub

2,544
222
1,242
3

Oak savanna

171

Oak woodland

189

Riparian woodland/scrub

323

Wetland (undetermined)

11

Seasonal wetland

0

Alkali wetland

0

Aquatic

0

Stream (miles)
Pond
Slough/channel
Rock outcrops

254
9
0
1

Irrigated agriculture
Cropland
Pasture

88
0

Orchard

144

Vineyard

37

Other land-cover types
Nonnative woodland
Total
Notes:

6
4,500

1

Based on current General Plan (City of Antioch 1988) development designations. The City
of Antioch is currently revising their General Plan (City of Antioch 2004). Development
under the draft 2003 General Plan would substantially expand urban development south of
the current city limits.

2

No alkali grasslands were mapped in Antioch for the HCP/NCCP. However, 22.0 acres of
alkali grassland were found during extensive field surveys of the area (see references in
Mundie & Associates and City of Antioch 2002).

3

This is an overestimate of the impact to riparian woodland/scrub because most riparian
habitat is expected to be retained in urban areas.

4

Because development designations overlay streams (even in areas that are built out), this is
a large overestimate of the true potential impact to streams under the Antioch General Plan.
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Figure 4-1 : Impact of Initial Urban Development Area on Modelled Habitat Distribution for San Joaquin Kit Fox
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Figure 4-2 : Impact of Initial Urban Development Area on Modelled Habitat Distribution for Alameda Whipsnake
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Figure 4-3 : Impact of Initial Urban Development Area on Modelled Habitat Distribution for California Red-Legged Frog
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Figure 4-4 : Impact of Initial Urban Development Area on Modelled Habitat Distribution for Recurved Larkspur
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Chapter 5

Conservation Strategy

5.1 Summary of Conservation Strategy
This chapter describes the creation and management of the Preserve System.
These actions include land acquisition, habitat enhancement, restoration,
creation, and species population enhancement1. The conservation strategy is
designed to create a fully functioning Preserve System that will accomplish the
following.


Preserve approximately 23,800 acres of land under the initial urban
development area (range = 21,450–27,050 acres) or approximately 30,300
acres of land under the maximum urban development area (range = 26,050–
34,350 acres) for the benefit of covered species, natural communities,
biological diversity, and ecosystem function.



Preserve major habitat connections linking existing and future protected
private and public lands.



Manage habitats to enhance populations of covered species and maintain
ecosystem processes.



Compensate for habitat loss by restoring or creating approximately 424–586
acres (under the initial or maximum urban development areas, respectively)
of specific habitats and land cover types.

This conservation strategy will be implemented to protect and recover listed
covered species in the inventory area and help avoid the listing of nonlisted
covered species by protecting and, where appropriate, enhancing their
populations. The conservation strategy is a program of conservation measures2
that, when implemented in concert, will achieve the biological goals and
objectives of this Plan (Table 5-1).
1

Habitat enhancement is defined as the improvement of an existing degraded community; habitat restoration is
defined as the establishment of a vegetation community in an area that historically supported it, but no longer does
because of the loss of one or more required ecological factors; habitat creation is defined as the creation of a habitat
in an area that previously did not support it; see below for more detailed explanations. Population enhancement is
defined as an improvement in the probability of long-term persistence of a population, through increases in
population size, decreases in mortality, increases in reproduction, or other vital rates that affect population
persistence.
2
Conservation measures are defined broadly as specific actions taken to avoid or minimize take, compensate for
loss of habitat, or provide for the conservation of covered species.
October 2006
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The heart of the conservation strategy is a system of new preserves linked to
existing protected lands to form a network of protected areas outside the area
where new urban growth will be covered under the HCP/NCCP. In addition to
supporting ecosystem processes, habitat, and species, the preserves will also
support other uses such as recreation, grazing, and crop production, as long as
these uses are compatible with the biological goals and objectives of the
HCP/NCCP.
The conservation strategy combines conservation measures at three ecological
scales: landscape, natural community (or habitat), and species. Landscape-level
conservation measures will be applied on a geographically broad scale (i.e., the
inventory area) to achieve multiple goals and objectives. These measures relate
to overall design and assembly of the Preserve System and are structured to
benefit all natural communities and covered species, as well as to foster the
conservation of biodiversity. Landscape-level measures address such parameters
as preserve location, size, shape, composition, and connectivity; and ecological
processes. These landscape-level measures are determined by the spatial needs
of vegetation communities and associated species and the management activities
necessary to maintain a well-functioning Preserve System.
Community-level measures apply to each natural community and include such
parameters as vegetation management, habitat restoration, enhancement of
ecosystem function, control of exotics, and increasing prey abundance. These
community-level measures are determined by the habitat needs of covered
species and by actions required to conserve vegetation communities. Measures at
this level will conserve most covered species indirectly through conservation of
their habitats.
However, some covered species will also require direct (i.e., not habitat-related)
population management and population augmentation. Species-level measures
employed in these cases will provide additional conservation tailored specifically
to each covered species that requires it at the individual or population level.
These actions augment the landscape-level and community-level measures.

5.2 Methods
5.2.1

Approach to the Conservation Strategy
The conservation strategy was designed using a multi-scale approach in
accordance with principles of conservation biology. Landscape-level elements of
the strategy (landscape-level conservation measures) were developed to
encompass diverse vegetation communities and the spatial requirements of wideranging covered species. Community-level measures address, primarily, the
enhancement, restoration and management of vegetation and species habitat.
Species-level measures address the remaining needs of covered species for
protection of individuals and populations. Species-level measures were
developed only when landscape- and community-level measures were not
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sufficient to address the conservation needs of the species. In other words, if full
protection was achieved through the preservation and management of landscape
and natural-community attributes, species-level conservation measures were not
needed.
The conservation strategy was designed to meet the regulatory requirements of
ESA, NCCPA, Clean Water Act Sections 401 and 404, the Porter-Cologne Water
Quality Control Act, and Section 1602 of the California Fish and Game Code
(see discussion in Chapter 1). The conservation strategy provides mitigation for
impacts on covered species based on species and habitat needs (see Appendix D
for species profiles and models of species habitat). The conservation strategy
also provides mitigation for loss of functions resulting from impacts on
jurisdictional wetlands and waters.
To meet the NCCPA permit standards, the conservation strategy contributes to
species recovery and the prevention of listing of nonlisted species through the
protection, restoration, and enhancement of species habitat. The conservation
strategy also achieves the following objectives pursuant to the NCCPA (Section
2820)


Conserves, restores, and provides for the management of representative
natural and semi-natural3 landscapes.



Establishes preserves that provide conservation of covered species within the
inventory area and linkages to adjacent habitat outside the inventory area.



Protects and maintains habitat areas that are large enough to support
sustainable populations of covered species.



Incorporates a range of environmental gradients and high habitat diversity to
provide for shifting species distributions due to changing circumstances.



Sustains the effective movement and interchange of organisms between
habitat areas in a manner that maintains the ecological integrity of the
Preserve System.

The conservation strategy is based on the best scientific data available at the time
of its preparation and takes into account the limitations of the baseline data
available for the inventory area (see Chapter 3).
Sections describing the conservation measures also provide biological goals and
objectives to be achieved and principles to be followed. In most cases, these
measures prescribe general techniques to be used because specificity will depend
on the final configuration, location, and site conditions of the preserves. For
example, enhancing grassland as habitat for covered species may require
seasonal livestock grazing in one area and a combination of prescribed burning
and livestock grazing in another area, depending on the density of exotic grasses
and herbs and the depth of dead plant material, or thatch (see Conservation
3

A seminatural landscape is defined as one that is disturbed by human activity but still provides important habitat
for a variety of native species.
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Measure 2.4). The conservation measures have been designed to provide
flexibility for future land managers to implement specific techniques on the
ground that are best suited to site conditions.
Implementation of most measures will require the preparation of site-specific
implementation documents (e.g., preserve management plans, plans and
specifications for wetland creation). These plans will be prepared during
HCP/NCCP implementation after land is acquired and specific restoration and
management needs are determined. Preserve management plans are intended to
guide activities within a preserve. In some cases, management documents will be
prepared for the entire Preserve System (e.g., recreation management, exotic
plant management). A framework management plan is included in this
HCP/NCCP (see the Conservation Measures below). Preserve management
plans will be completed within 1 year of acquisition of individual preserve sites.
All conservation measures will be implemented using an adaptive management
approach (see Chapter 7, Monitoring and Adaptive Management Program).
The conservation strategy relies on several types of conservation measures:


Avoidance and minimization.



Habitat preservation.



Habitat enhancement.



Habitat restoration.



Habitat creation.



Population enhancement.

Each of these types of conservation measures is defined below. The relationship
of the type of conservation measure to conservation scale (i.e., landscape-level,
community-level, or species-level) is shown in Table 5-2.

5.2.2

Biological Goals and Objectives
The conservation strategy is designed to achieve the biological goals and
objectives established for each natural community and the covered species that
each community supports. Goals are broad, guiding principles based on the
conservation needs of the resources. Biological objectives are expressed as
conservation targets or actions. Objectives are measurable and achievable within
a given time frame; they clearly state a desired result and will collectively
achieve the biological goals.
Biological goals for covered species are required by USFWS’s 5-Point Policy to
be included in HCPs (65 FR 35242, June 1, 2000). All the biological goals and
objectives on which this Plan is based are presented in Table 5-1. The biological
goals are provided for context below. They were developed using several
sources:
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Ecological data from species profiles (Appendix D) and natural community
descriptions (Chapter 3),



Federal recovery plans for covered species,



Data in critical habitat rules for covered species,



Species-habitat models developed for 21 covered species,



Input from resource specialists including staff from CDFG and USFWS, and



Documentation of ongoing resource management in the inventory area (e.g.,
management and monitoring in the Los Vaqueros Watershed and in EBRPD
preserves).

Biological objectives are meant to be clear, succinct, and measurable. As a
whole, they are designed to articulate the broad, long-term vision of species and
community conservation in the Preserve System. The conservation measures in
this chapter contain detailed information on all aspects of preserve management.
They describe the biological goals and objectives and provide a strategy for how
the goals and objectives will be achieved. It is expected that many of the details
of the conservation measures will be modified during Plan implementation
through the monitoring and adaptive management program while goals and
objectives will remain relatively static.
The biological goals and objectives in Table 5-1 are organized by natural
community type and by scale (natural community-level and species-level).
Covered species are grouped according to the natural community with which
they are most strongly associated. For the most part, the biological goals and
objectives for covered species are addressed through the goals and objectives for
the natural communities with which species are associated. In cases where all the
biological goals and objectives for covered species were addressed within the
context of the natural community, no additional species-specific goals were
needed. The conservation measures in Chapter 5 that were designed to achieve
each objective are shown in Table 5-1; one conservation measure may help
achieve multiple objectives.
All goals are listed below by natural community type. Goals and objectives that
guide specific conservation measures are also listed throughout this chapter with
the conservation measure.

Wetlands and Ponds
Natural Community-Level Goals


Preserve wetlands and ponds in the inventory area



Maintain and enhance hydro-geomorphic and ecological function of wetlands
and ponds to promote covered species, native biological diversity, and
habitat heterogeneity

East Contra Costa County HCP/NCCP

October 2006
5-5

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 5
Conservation Strategy



Restore wetlands and create ponds in Preserve System to compensate for
permanent loss of these habitats



Restore wetlands and create ponds in the Preserve System to contribute to
recovery of covered species

Species-Level Goals


Enhance habitat for tricolored blackbird in the Preserve System



Compensate for temporary and permanent loss of giant garter snake habitat



Maintain or increase the population and distribution of western pond turtle



Compensate for loss of occupied covered shrimp habitat



Protect populations of adobe navarretia within wetlands

Grassland
Natural Community-Level Goals


Preserve sufficient habitat in the inventory area to maintain viable
populations of grassland-dependent covered species



Enhance grassland to promote native biological diversity and habitat
heterogeneity



Increase availability of burrows within grassland for San Joaquin kit fox,
California tiger salamander, California red-legged frog, and western
burrowing owl

Species-Level Goals


Preserve the most important movement routes and core habitat for San
Joaquin kit fox



Increase the prey base for San Joaquin kit fox



Maintain or increase population size and distribution of Townsend’s western
big-eared bat in the Preserve System



Maintain or increase population size and distribution of golden eagles in the
inventory area



Increase population size and distribution of western burrowing owl



Protect in the Preserve System at least 11 occurrences of grasslanddependent covered plants



Enhance populations of grassland-dependent covered plants
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Oak Woodland
Natural Community-Level Goals


Preserve oak woodland and oak savanna in the inventory area



Maintain the current canopy coverage of oaks and other over-story trees
within oak woodland and oak savanna land cover types



Enhance oak woodland and oak savanna to promote biological diversity and
habitat heterogeneity



Restore oak savanna to compensate for its loss from covered activities

Species-Level Goals


Protect populations of showy madia within oak woodland and grassland

Chaparral/Scrub
Natural Community-Level Goals


Preserve chaparral/scrub in the inventory area



Enhance chaparral to promote native biological diversity and habitat
heterogeneity

Species-Level Goals


Contribute substantially to the recovery of Alameda whipsnake in the
inventory area by protecting and enhancing chaparral/scrub



Protect in the Preserve System at least eight occurrences of chaparraldependent covered plants

Riparian Woodland/Scrub
Natural Community-Level Goals


Preserve streams and riparian woodland /scrub in the inventory area



Enhance riparian woodland/scrub to promote native biological diversity and
habitat heterogeneity



Maintain and enhance instream aquatic habitat for covered species and native
fish



Restore streams and riparian woodland/scrub
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Species-Level Goals


Maintain or increase population size and distribution of Swainson’s hawk in
the inventory area



Protect, maintain, or increase populations of foothill yellow-legged frog

Avoidance and Minimization Measures
As required by ESA, the conservation strategy includes measures to avoid and
minimize take of covered species. The primary focus of these avoidance and
minimization measures is to avoid and minimize take of individuals of covered
species within the permit area. The intent of these measures is, in part (and when
possible), to encourage individuals of covered wildlife species within the permit
area to avoid or escape project construction zones. Populations of covered plant
populations will be avoided when adequate conservation of these species is not
available within HCP/NCCP preserves. Impacts will also be minimized by
designing development projects adjacent to the HCP/NCCP Preserve System in
ways that reduce their impacts on covered species and habitats.
The permit area excludes most high-quality habitat for covered species, as well
as excludes areas important for maintaining regional biological diversity. This
exclusion eliminates the need to avoid or minimize impacts on large tracts of
habitat within the permit area. Instead, most impacts under the Plan will occur
on low-quality habitat for covered species. Habitat preservation and
enhancement will be concentrated outside the permit area within the high-quality
habitat of the proposed HCP/NCCP Preserve System. Avoidance and
minimization measures at the landscape level are therefore built into the Plan.
Avoidance and minimization measures that apply to all covered activities (i.e.,
those at the community and species levels) are described in Chapter 6.

Land Preservation
Land preservation—in fee title or through establishment of conservation
easements to create the HCP/NCCP Preserve System—is the foundation for
conservation in this conservation strategy. In areas with active cropland or
irrigated pasture, emphasis will be given to acquiring conservation easements on
land suitable for restoration of riparian woodland/scrub. Outside active cropland
or irrigated pasture, emphasis will be given to acquiring property in fee title to
ensure full protection of resource values and land uses that are compatible with
HCP/NCCP biological goals and objectives.

Preserve Design Process
The process for delineating and prioritizing land for acquisition corresponds to
the scalar approach of the conservation measures (landscape, habitat, species).
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First, consideration was given to large, core preserves that could accommodate
major vegetation communities and covered species with large geographical
ranges and specific habitat needs. Linkages were also considered so that habitat
connectivity goals and objectives could be met. Next, the conservation of rare
vegetation communities (e.g., alkali grassland) was considered. Finally, the
conservation of species with small ranges was considered. For resources not
protected by the core preserves or the habitat linkages, smaller, “satellite”
preserves are proposed when necessary to protect isolated but important
resources such as populations of covered plants and rare vegetation communities.
Consideration of land use and economic factors in the Preserve System design
was also approached in a step-wise manner. The first draft maps of the proposed
Preserve System considered biological goals and objectives and maximized
conservation benefit with the minimum amount of land. The second iteration of
the maps took into account relevant land use and broad financial considerations.
For example, areas with larger parcel sizes were selected over areas with very
small parcels, all else being equal, due to the higher per-acre cost of small
parcels. Areas without extensive rural development (e.g., along Morgan
Territory Road) were favored over areas with such development, all else being
equal, due to the habitat incursions and edge effects around rural development.
Areas not proposed for development were favored over areas that were, all else
being equal. This step-wise approach enabled the proposed Preserve System and
Permit Area to be developed independently but in a coordinated manner that
avoided conflict where possible and resolved it where not possible.
The independent Science Advisors and stakeholders provided early feedback on
draft preserve design principles and the preliminary preserve design process.
Their valuable input was incorporated into the conservation strategy presented
here. The important results of the San Francisco Bay Area Gap Analysis project
(Wild 2002) were also considered. Although that study was conducted using an
older and much coarser dataset, it provided a wider regional context and
established important priorities for conservation in the area. The six vegetative
communities listed below were identified as being underrepresented in protected
status in the San Francisco Bay Area (Wild 2002) and will receive substantial
protection by this Plan:


Coastal and valley freshwater marsh (a component of wetlands in this Plan).



Great Valley cottonwood riparian forest (equivalent to riparian woodland in
this Plan).



Coast live oak woodland (a component of oak woodland in this Plan).



Blue oak woodland (a component of oak savanna and oak woodland in this
Plan).



Nonnative grassland (equivalent to grassland in this Plan).



Diablan sage scrub (equivalent to chaparral/scrub in this Plan).
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Preserve Design Principles
The preserve design process utilized scientifically accepted tenets of
conservation biology in concert with the best available biological data (Noss et
al. 1997). Information on species (e.g., population biology, genetics, distribution,
life history characteristics) and information on habitats (e.g., distribution,
composition, ecological functions) informed the preserve design process.
Relevant ecological data for covered species are summarized in the species
profiles in Appendix D. Note that detailed biological data are lacking for many
of the covered species. The Plan includes funding for research into key
management questions that will fill some of these data gaps (see Chapter 6,
Conditions on Covered Activities, and 8, Plan Implementation, and 9, Funding).
To be successful, a preserve system must be designed in consideration of
multiple ecologically relevant spatial scales. Small- and medium-scale
considerations will be driven by the needs of covered species and natural
communities. For example, at a small scale, a preserve system must contain the
microhabitats necessary for target species (e.g., covered species) to survive. At a
medium scale, habitat patches must be large enough to support populations or
important portions of populations of covered species and the seasonal movement
of species (e.g., aquatic habitat for winter breeding of amphibians and upland
habitat for their aestivation [summer hibernation]). At a larger scale, preserves
must be linked to allow movement of wide-ranging species for genetic exchange
and for recolonization following local extirpation. At the largest scale (landscape
or regional), preserves must be able to support ecological functions (e.g.,
watershed functions, natural disturbance regimes) and conserve regional
biodiversity within a matrix of urban development, agricultural land, and other
land use features. Larger-scale issues will be guided by the conservation
principles for preserve design, landscape-level ecological functions, biological
goals for natural communities, and biological goals for wide-ranging covered
species.
The following principles of conservation biology (Soule and Wilcox 1980; Soule
1986; Primack 1993; Meffe and Carroll 1997; Noss et al. 1997) were used to
guide the design criteria for the Preserve System and will be used to guide the
assembly of the Preserve System during implementation.


Maximize Size. The Preserve System should be as large as possible within
funding and management limits. It must be large enough to mitigate impacts
of covered activities and contribute to the recovery of covered species in the
Plan area. A large Preserve System is important to ensure viable populations
or portion of populations of covered species, to maximize protection of
species sensitive to disturbances from adjacent land use, and to maximize the
protection of biodiversity. Large preserves tend to support more species for
longer periods of time than small preserves. Large preserves are also
generally easier to manage on a per-acre basis because, for example, a large
preserve reduces conflicts that may arise when managing for covered species
with very different habitat requirements. Large preserves also better allow
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for large-scale management treatments such as prescribed burning and
grazing and the maintenance of natural disturbance regimes such as flooding.


Preserve the Highest-Quality Communities. The Preserve System should
preserve the highest-quality natural communities and habitat for covered
species in the inventory area. Highest quality is defined using various
parameters (many of which are listed below) and differs according to
community type, but highest quality habitats are frequently characterized by
a high abundance of native species and few roads, trails, or other human
disturbances. Degraded communities may need to be preserved as well to
capture unique habitats or populations of covered species, to link preserve
areas together, or to provide opportunities for habitat restoration required by
this Plan.



Link Preserves. The Preserve System should link existing and proposed
preserves inside and outside the inventory area to maximize the ability of
organisms to move between preserves; facilitate exchange of genetic
material, species migration, dispersal, and colonization; and increase the
integrity of the network of preserves (e.g., reducing the extent of preserve
edge that is in contact with adjacent land uses). Linking preserves may
require acquisition of disturbed habitats that can be restored to facilitate
better habitat and wildlife movement value. A single large preserve is
generally better than several small, linked preserves of equal area in the
context of maintaining viable populations of species. (In some cases,
however, small and isolated preserves are necessary to protect isolated
features or populations with high biological importance [e.g., covered plant
species populations, unique or especially diverse land cover types such as
alkali wetlands and serpentine grassland/scrub]).



Buffer Urban Impacts. The Preserve System should include buffer land
within its boundaries. This comprises undeveloped land at the urban edge
that ensures a fixed and adequate separation between urban development and
natural communities. The purpose of this buffer land is to minimize indirect
effects from urban development and to provide a zone for fuel load
management while minimizing adverse effects on covered species and
communities. The size of the buffer lands depends on site-specific
conditions such as topography, the intensity of adjacent urban development,
the natural community being separated from the development, the condition
of the buffer lands, and whether covered species are or will be present on
these lands.



Minimize Edge. The Preserve System should share a minimum amount of
edge (i.e., should have the greatest possible area-to-perimeter ratio) with nonpreserve land, especially urban development, to minimize the indirect effects
of adjacent land uses on the preserve resources and to minimize management
costs. For example, preserves should tend towards round or square
configurations rather than long and narrow ones. In some cases, however,
preserves with low area-to-perimeter ratios may be appropriate to protect
linear features with high biological value, such as streams, riparian
woodland, valley bottoms, or ridgelines essential to wildlife movement.
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Fully Represent Environmental Gradients. The Preserve System should
include a range of contiguous environmental gradients (e.g., topography,
elevation, soil types, geologic substrates, slopes, and aspects) to allow for
shifting species distributions in response to catastrophic events (e.g., fire,
prolonged drought) or anthropogenic change such as global warming.



Consider Watersheds. The Preserve System should include, when possible,
entire watersheds, subwatersheds, and headwater streams that are not already
in protected status; this approach can help to maintain ecosystem function
and aquatic habitat diversity.



Consider Full Ecological Diversity within Communities. The Preserve
System should include the full ecological diversity within natural
communities in the inventory area (e.g., species composition, dominant
species, physical and climatic factors) in order to maintain sufficient habitat
diversity and species and population interactions.



Consider Management Needs. Preserves should be manageable. That is,
desired management treatments such as livestock grazing, prescribed
burning, or exotic species control must be feasible on the preserve land. In
general, larger preserves are easier to manage on a per-acre basis, but other
factors, such as adjacent land uses and parcel configuration, must also be
considered. Management needs may be driven by factors on or off site (e.g.,
adjacent land uses, watershed processes such as upstream erosion or ongoing
contamination).

Requirements of Covered Species
The HCP/NCCP Preserve System is intended to preserve and in many cases
enhance populations of covered species. The ecological information used to
determine the needs of covered species is summarized in the species profiles
(Appendix D) and in this chapter. The following principles that apply to all
covered species were also used to design the Preserve System.


Protect Multiple Populations of Covered Species. In order to maintain
viable populations of covered species, multiple populations of covered
species will need to be protected and linked through existing or new
protected lands to reduce the risk of local extirpation and ensure the genetic
connectivity of populations. This is especially important for species that may
function as metapopulations4 or for species that naturally occur at low
density or small population sizes.



Protect Higher-Quality Habitat for Covered Species. HCP/NCCP
preserves were designed to protect high-quality habitat for covered species
and allow most impacts to occur on low-quality habitat.

4

A metapopulation is a group of partially isolated populations belonging to the same species that are connected by
pathways of immigration and emigration. Exchange of individuals occurs between such populations, enabling
recolonization of sites from which the species has recently become extirpated (locally extinct).
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Protect Suitable but Unoccupied Habitat for Covered Species. Protecting
suitable but unoccupied habitat for covered species allows for future shifts in
population size and location in response to natural and anthropogenic
environmental change.

Consistent with the preserve design approach described above, the needs of
covered species were considered at the landscape and habitat levels, and then
independently at the species level to ensure that each species’ biological goals
and objectives would be met.

Requirements of Key Covered Species
Early in the development of this Plan, it was recognized that two covered species,
San Joaquin kit fox and Alameda whipsnake, would greatly influence the design
of the Preserve System. San Joaquin kit fox exerts a substantial influence on the
Preserve System design because of the species’ extensive range and movement
requirements. Alameda whipsnake is important because the inventory area
contains several of the largest populations of this narrowly restricted species.
This species is characterized by specialized habitat requirements in
chaparral/scrub, and there is a need to link isolated patches of chaparral
throughout the area. Linkages between patches of chaparral are needed to
provide movement routes for Alameda whipsnake among isolated breeding sites.
All other covered species also have specialized and important habitat
requirements that were considered in the overall Preserve System design.
However, their habitats are either localized (e.g., alkali soils) or distributed
relatively widely across the landscape (e.g., ponds), and their needs accordingly
did not influence the preserve design to the same extent as the requirements of
San Joaquin kit fox and Alameda whipsnake. To ensure that the Preserve System
would satisfy the habitat needs of Alameda whipsnake and San Joaquin kit fox,
the first step in the preserve design process was initiated with both species in
mind. These species were not used as umbrella species5 but as a starting point in
the preserve design process.
San Joaquin Kit Fox
San Joaquin kit fox is largely restricted to annual grassland (see the species
profile in Appendix D). Annual grassland is the dominant natural land cover
type in the inventory area and the natural land cover type subject to the greatest
potential impacts from covered activities.
San Joaquin kit foxes occupy home ranges of 1−12 square miles (Knapp 1978;
Spiegel and Bradbury 1992; White and Ralls 1993) and move up to 20 miles in a
season for foraging or dispersal (Girard 2001). San Joaquin kit foxes have been
observed in 53 locations in the inventory area (Duke et al. 1997; U.S. Fish and
5

Umbrella species are species whose occupancy areas are large enough and whose habitat requirements are broad
enough that, once protection is established, it will bring other species under that same protection (e.g., Lambeck
1997; Fleishman et al. 2000; Rubinoff 2001; DeNormandie and Edwards in press).
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Wildlife Service 1998; California Natural Diversity Database 2002), including
Black Diamond Mines Regional Preserve, Round Valley Regional Preserve, and
the Los Vaqueros Watershed. If these existing protected lands were isolated
from the rest of the kit fox range to the south, they would not be large enough to
support viable kit fox populations on their own. Therefore, it is critical to
maintain linkages for kit fox between these existing protected areas and kit fox
habitat outside the inventory area. The connection between core kit fox
populations in the San Joaquin Valley and the population in Contra Costa County
is dependent on maintaining viable habitat through Alameda, San Joaquin, and
Stanislaus Counties.
If kit foxes are to persist in the protected lands in the inventory area and in the
inventory area as a whole, the existing protected lands must be expanded,
connected to each other, and connected to Alameda County and to the larger kit
fox populations in the San Joaquin Valley. To conserve and recover San Joaquin
kit fox in the inventory area (linking habitat through Alameda County and
beyond is beyond the scope of this Plan), it is critical to preserve the kit fox
habitat on either side of the Los Vaqueros Watershed lands.
Existing potential movement routes between Black Diamond Mines Regional
Preserve and the Los Vaqueros Watershed are long (2.5–8 miles) and narrow
(0.2–2 miles) relative to habitat connections for the species in the southern
portion of its range. Long and narrow routes are probably used less frequently
than shorter, wider routes because they are harder to find and enter and take
longer to traverse (Orloff, pers. comm.). Long and narrow routes may also
increase risk of predation by coyotes, vehicular mortality, and other sources of
mortality or disturbance (Orloff 2003; Hilty and Merelender 2004). Movement
routes with the highest chance of success are the shortest and widest corridors.
Shorter routes minimize the risk associated with narrow habitat patches. Wider
routes (often called habitat linkages) tend to contain more cover, higher-quality
foraging, and higher-quality breeding habitat that allows for resting or even
establishment of breeding territories.
No field studies investigating minimum widths of movement routes for kit fox
have been conducted. An earlier analysis of conservation priorities in the
inventory area suggested that a movement route at least 0.5 mile wide is
necessary to support kit fox, based on expert opinion (Jones & Stokes Associates
1996). Because it was deemed inappropriate to establish arbitrary parameters for
length and width of movement corridors, a site-specific analysis of potential
movement routes in the inventory area was conducted to determine which may be
the most viable for long-term kit fox use. Staff scientists examined the kit fox
habitat model developed for this Plan, existing and future land use patterns, aerial
photographs, topography, kit fox home range sizes, and kit fox sightings to
define the most viable movement routes through the inventory area. The analysis
also benefited from significant input from the Science Advisors (HCPA Science
Advisory Panel 2003; Orloff 2003).

East Contra Costa County HCP/NCCP

October 2006
5-14

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 5
Conservation Strategy

Alameda Whipsnake
Modeled habitat for Alameda whipsnake is chaparral, coastal sage scrub, and
habitats adjacent to them (grassland, oak savanna, and oak woodland within 500
feet of chaparral). The habitat model assumes movement habitat occurs within
one mile of chaparral patches. Rock outcrops near these areas are also important
for the species. Alameda whipsnakes move relatively long distances (up to 4
miles) between scrub patches and utilize this grassland habitat for some lifehistory requirements. The species is closely restricted to the western and central
portions of Alameda and Contra Costa Counties. Due mostly to urban
development, its range is now fragmented into five distinct populations (U.S.
Fish and Wildlife Service 1997, 2000, 2002b). The inventory area encompasses
approximately 75% of the Mount Diablo–Black Hills recovery unit (U.S. Fish
and Wildlife Service 2002b), which supports one of these five populations.
Moreover, 19 of the 48 recorded occurrences (40%) of the taxon are from within
the inventory area. Because the range of this species is so small, and because the
inventory area contains a large proportion of the species’ range and known
occurrences, a goal of the HCP/NCCP is to enable Alameda whipsnake recovery
in the inventory area. USFWS lists habitat loss and fragmentation due to
rural/suburban development as one of the primary threats to the species within
this recovery unit. The unit is considered to have a high potential for achieving
recovery of the species within it (U.S. Fish and Wildlife Service 2002b).
The core habitat for this species, chaparral/coastal sage scrub, does not support
any other covered species except Mount Diablo manzanita, Diablo helianthella,
and Mount Diablo fairy lantern. Chaparral/coastal sage scrub and rock outcrops
are relatively uncommon in the inventory area (3,016 acres and 119 acres,
respectively) and are naturally fragmented into many patches that are highly
variable in size. Because of the fragmentary distribution of breeding sites,
Alameda whipsnake populations may function as a metapopulation. In order to
maintain Alameda whipsnake in the inventory area, it is critical to protect
suitable movement habitat linking these patches of chaparral and coastal sage.
These specialized habitat and linkage requirements and the goal to contribute
substantially to the species’ recovery in the inventory area were considered in the
overall design of the Preserve System.

The Use of Maps to Define the Preserve System
Regional conservation plans take a variety of approaches in the use of maps to
develop land acquisition requirements. At one end of the spectrum, a
conservation plan may use maps to delineate exactly where preserves are to be
created. In this type of plan, often called a map-based plan, map designations
define the application of regulations, fees, land acquisition, restoration, or other
elements of the plan. Because all landowners must agree to the designation
placed on their lands, purely map-based plans (otherwise known as hard
boundary plans) are difficult to develop on a large scale and are rare.
At the other end of the spectrum, a conservation plan may not display any maps
(or only very general maps) and instead develop a process-based land acquisition
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strategy. A purely process-based plan (also known as a policy-based or criteriabased plan) has no map of where preserves will be established or other mitigation
accomplished. Instead, the plan outlines a detailed process by which reserves are
assembled according to clear criteria. The amount of flexibility in a processbased plan depends on the flexibility of the preserve assembly criteria.
The ECCC HCPA considered the full range of available approaches and chose to
employ a combination of these strategies. This Plan uses a hybrid approach in
which maps display conservation priorities on a regional scale. Land acquisition
will be undertaken in accordance with a detailed set of requirements, while
maintaining flexibility in how the Preserve System is ultimately assembled.
Although the final boundaries of the system cannot be known, the general
location, size, configuration, and protected resources of the preserves are spelled
out in the preserve acquisition conservation measure. The HCPA considered this
element of the plan to be essential to its success.

Habitat Acquisition and Acquisition Analysis Zones
To develop priorities and identify potential locations for preserve acquisition, the
inventory area was subdivided geographically into six Acquisition Analysis
Zones. Acquisition Analysis Zones (Zones) were further divided into Subzones
as necessary to distinguish between important landscape features. Acquisition
priorities for each Zone were developed primarily on the basis of the ecological
opportunities and constraints for collectively achieving the biological goals and
objectives for covered species, natural communities, and landscapes.
Identification of Zones and Subzones was undertaken to achieve the purposes
listed below.


Describe the specific areas in which land preservation (through fee title or
conservation easements) will occur without identifying individual parcels.



Focus the conservation strategy into geographic areas within the inventory
area while maintaining the flexibility to acquire different parcels that would
meet the same acquisition goals.



Ensure that conservation measures are applied throughout the inventory area.



Provide a mechanism to apply land acquisition requirements at several
spatial scales (e.g., within a Zone, within a combination of Subzones, or
within a single Subzone).



Highlight key regional conservation priorities in a spatially explicit manner.

The Zones (Figure 5-1) incorporate all undeveloped land outside the major urban
areas of Bay Point, Pittsburg, Antioch, Oakley, and Brentwood that is not already
protected in large preserves (i.e., Black Diamond Mines Regional Preserve,
Mount Diablo State Park, Morgan Territory Regional Preserve, Round Valley
Regional Preserve, Los Vaqueros Watershed lands, Cowell Ranch State Park,
and Vasco Caves Regional Preserve). Most of this undeveloped land occurs
outside the ULL. Large undeveloped areas within the ULL were included in the
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Zones if they had potential conservation value and were connected to
undeveloped lands outside the ULL. Rural public facilities were included within
Zones because their protection status for conservation may be uncertain. The six
Zones include some areas of small and isolated public lands (e.g., Byron Airport
conservation easements) and small and isolated patches of development; these
areas would not be acquired as part of the HCP/NCCP Preserve System and are
excluded from all calculations of Zone size. With these exceptions, the Zones
represent all undeveloped and unprotected land in the inventory area with
regional conservation value and within which the preserve system can be
designed.
Zone boundaries were determined on the basis of physical and biological features
at the landscape level, such as watersheds, ridgelines, and major breaks in land
cover types or vegetation communities. Subzones were created on the basis of
smaller watershed boundaries; landscape position; land cover dominance;
conservation value within a Zone; and, in some cases, their function as potential
movement routes for San Joaquin kit fox. The boundaries of each Zone are
described below and illustrated in Figure 5-1. Table 5-3 lists the land cover types
and vegetation communities found within each Zone.
Zone 1: Pittsburg Hills
Zone 1 (8,613 acres) was created to encompass all the undeveloped and
unprotected lands with potential conservation value in the northwest corner of the
inventory area. The northern boundary of Zone 1 follows the boundary between
undeveloped grassland and the urban development of Bay Point and Pittsburg,
but it excludes the large areas of designated open space south of Pittsburg. The
western boundary of Zone 1 follows the inventory area boundary but excludes
Detachment Concord. The eastern boundary of Zone 1 abuts Black Diamond
Mines Regional Preserve; a disjunct and undeveloped area between urban
development in Antioch and the northern boundary of the park is also included in
Zone 1. The southern boundary of Zone 1 follows the boundary between the
Kirker Creek and Mount Diablo Creek watersheds.
Zone 2: Watersheds of Northern Tributaries of Marsh Creek
Zone 2 (14,583 acres) was created to encompass the area dominated by annual
grassland with oak savanna and oak woodland land cover types in the lower
elevations of the center of the inventory area. This Zone covers the key habitat
linkages between Cowell Ranch/Los Vaqueros in the east and Black Diamond
Mines Regional Preserve and the Concord Naval Weapons Station (outside the
inventory area) in the west. Zone 2 also includes a key linkage between Black
Diamond Regional Preserve and Mount Diablo State Park.
The northern boundary of Zone 2, from west to east, follows the boundary
between the Kirker Creek and Mount Diablo Creek watersheds, the southern
boundary of Black Diamond Mines Regional Preserve, and the urban boundary
of Antioch. The eastern boundary follows the urban boundary of Brentwood
(and the ULL) and the northwestern corner of Cowell Ranch State Park. The
southern boundary of Zone 2 follows the Briones Creek/Marsh Creek watershed
line to Clayton Ranch (EBRPD). The southern boundary of Zone 2 is completed
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in the west by Keller Ridge, which separates Irish Canyon from the main stem of
Mount Diablo Creek. Zone 2 includes an isolated unprotected area of mostly
annual grassland between Cowell Ranch State Park and the southern boundary of
Brentwood’s urban development (the portion of the Cowell Ranch property not
purchased by the Trust for Public Land and currently being developed). Zone 2
excludes the large conservation easements in and near the Roddy Ranch golf
course.
Zone 3: Clayton Area, Mount Diablo Foothills
Zone 3 (2,174 acres) comprises the undeveloped land in the watershed of the
main stem of Mount Diablo Creek at the eastern and southwestern edges of the
city of Clayton. Most of Zone 3 is bounded on the north by Zone 2, on the east
by the Clayton Ranch (EBRPD), on the south by the Mount Diablo State Park
boundary, and on the west by the inventory area boundary.
Zone 4: Slopes of Mount Diablo and Main Stem Marsh Creek
Watershed
Zone 4 (14,338 acres) was designed to incorporate the area at the highest
elevations of Mount Diablo foothills not in public ownership. This area is
dominated largely by mixed evergreen forest, dense oak woodland, chaparral,
and coastal sage scrub. Although present, annual grassland is mostly restricted to
small patches in valleys and on south-facing slopes. Zone 4 is bounded by
Mount Diablo State Park, the inventory area boundary, Morgan Territory
Regional Preserve, Round Valley Regional Preserve, Cowell Ranch State Park,
and Zone 2. A private inholding between the Los Vaqueros Watershed, Round
Valley Regional Preserve, and Cowell Ranch State Park is also included in Zone
4. Zone 4 excludes the 640-acre conservation easement over the Morgan
Territory Ranch owned by Seeno Homes (between Subzones 4f, 4g, and 4h).
Zone 5: Byron Hills
Zone 5 (13,156 acres) comprises all the unprotected lands dominated by annual
grassland and alkali grassland between the Los Vaqueros Watershed lands and
the Alameda/Contra Costa County line. This Zone incorporates all uncultivated
areas in the southern portion of the inventory area that have potential
conservation value to the HCP/NCCP. The conservation easements surrounding
the Byron Airport and the developed portions of the Byron Airport are excluded
from Zone 5.
Zone 6: East County Cultivated Agriculture
Zone 6 (32,916 acres) was designed to include all cultivated agriculture outside
the ULL plus conservation opportunities within the ULL in eastern and northern
Oakley. The northern boundary of Zone 6 follows the inventory area boundary
and extends west to the edge of urban development in Oakley. To the west, Zone
6 borders the ULL in eastern Brentwood. To the southwest, Zone 6 borders Zone
5. To the east, the boundary is formed by the inventory area and the Discovery
Bay ULL.
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Preserve Acquisition Priorities
Acquisition priorities within each Zone were based on the ecological and
conservation opportunities within each Zone for achieving the biological goals
and objectives for covered species and natural communities. Factors that affect
conservation opportunities include land cover type, extent, and distribution;
existing land use patterns; and planned future land use activities. Land was given
a higher priority for acquisition if it met more of the preserve design criteria,
provided or could provide through restoration the habitat requirements for one or
more covered species, and provided the needs of one of the key covered species.

Pre-acquisition Surveys
The Implementing Entity will conduct pre-acquisition surveys on potential
preserve lands to evaluate whether these lands will meet the requirements of the
HCP/NCCP. Once the Implementing Entity has entered into an agreement with a
landowner interested in selling land for the Preserve System, qualified biologists
will conduct a pre-acquisition survey to determine the suitability of the site for
the Preserve System. Types of information collected during these surveys will
include an assessment of location, quantity, quality, and type of covered species,
habitat, and natural communities present on surveyed lands, as well as other site
conditions and infrastructure that would benefit or conflict with the preserve’s
biological goals and objectives. This information will help the Implementing
Entity prioritize acquisition of preserve lands based on their relative contribution
toward meeting the biological goals and objectives.

Habitat Enhancement, Restoration, and Creation
The primary means of mitigating impacts on and conserving covered species and
natural communities are preservation of high-quality habitat in accordance with
the preserve design criteria outlined above. In order to meet regulatory
requirements and to contribute to the recovery of covered species, habitat
enhancement, restoration, and creation are also important components of the
conservation strategy. Some vegetation communities or land cover types that are
lost to covered activities will be replaced6 with the same or similar communities
or land cover types within the HCP/NCCP preserves. Habitat enhancement,
restoration, and creation ensure that there will be no net loss of certain resources
(e.g., wetlands, breeding habitat for specific covered species). In other cases,
restoration and enhancement are used to supplement preservation to adequately
mitigate the loss of vegetation communities or land cover types. Many habitat
restoration requirements exceed those typically required for individual projects in
order to contribute to the recovery or prevent listing of covered species that these
habitats support. Depending on the resource, creation, restoration, or
6

Some vegetation types may not be completely replaced because of uncertainties in the success of restoration
techniques (e.g., they may not replace all functions of the original community). In these cases, mitigation ratios are
increased to account for these uncertainties.
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enhancement is required as part of the conservation strategy. Habitat
enhancement, restoration, and creation will occur in addition to, not as a
substitute for, land preservation. Success criteria for habitat enhancement,
restoration, and creation will be based in part on reference stands within the
region. Use of reference stands within the region will allow habitat
enhancement, restoration, and creation plans to incorporate any unique regional
characteristics of these habitats. Each of these terms is defined below.

Habitat Enhancement
Habitat enhancement is the improvement of an existing degraded vegetation
community. Enhancement involves improving one or more ecological factors,
such as native species richness, species diversity, overall vegetative cover, and
wildlife habitat function. Habitat enhancement activities typically occur on soils
that are largely intact (e.g., soils that have not been tilled or otherwise disturbed).
An example of enhancement would be planting blue oak seedlings in an existing
stand of blue oaks to increase blue oak cover and density and improve the ageclass structure of the blue oak population. Improving wildlife habitat function
might include removing barriers or reducing hazards to animal movement such as
removing fences, adding or resizing culverts, or reducing traffic on roads within
the Preserve System.
The measures of enhancement will differ according to each natural community
and site. For example, some communities in the inventory area have inherently
low productivity, low species richness, or low vegetation cover (e.g., alkali sink
scrub). Enhancement of these communities may be measured by an increase in
relative cover of native plants or a decrease in inappropriate disturbance.
The appropriateness of habitat enhancement will be considered on a site-by-site
basis and in the context of the entire Preserve System and Plan goals and
objectives. Habitat enhancement will be undertaken within the preserves on all
acreage (where appropriate) to conserve the populations of all covered species
and maintain or improve ecological processes.

Habitat Restoration
Habitat restoration is the establishment of a vegetation community in an area that
historically supported it, but no longer does because of the loss of one or more
required ecological factors. Restoration may involve altering the substrate to
improve a site’s ability to support the historic vegetation community. For
example, riparian woodlands could be restored to stream reaches that historically
supported them. In this Plan, habitat restoration is only allowed in those
vegetation communities or land cover types for which techniques are generally
successful and where restoration would substantially enhance habitat for covered
species and native biological diversity. Habitat restoration is allowed only in the
HCP/NCCP preserves, except in cases where sufficient sites are not available. In
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these cases, restoration will be allowed on public lands adjacent to an
HCP/NCCP preserve (see Conservation Measure 2.1 for more details).
It should be noted that habitat restoration may not restore all functions of natural
communities. Recent studies of wetland restoration projects indicate that many
of them fail to meet success criteria or lack important functions of natural
reference sites (National Research Council 2001). The conservation strategy
takes this uncertainty into account by relying primarily on habitat preservation
for mitigation and by requiring habitat restoration in amounts exceeding typical
mitigation ratios. Also, uncertainty is taken into account by the adaptive
management strategy (see Chapter 7, Monitoring and Adaptive Management
Program).

Habitat Creation
Habitat creation is the establishment of a vegetation community in an area that
did not previously support it. For example, ponds can be created as breeding
habitat for California red-legged frog or California tiger salamander in areas
along streams that did not previously support ponds. This type of habitat creation
must be balanced by the need to maintain and enhance stream functions. Habitat
creation should occur in damaged or disturbed areas whenever possible to
minimize the loss of existing habitats by the creation of new ones.
In-kind/like-function habitat creation is the establishment of the same vegetation
community as the vegetation community lost to the covered activity, and that
would establish the same type of ecological functions over time. For example,
creating an artificial pond with species similar to those found in a natural pond
would be in-kind/like-function creation.
Out-of-kind/like-function creation of habitat is the establishment of a different
vegetation community with some of the same ecological functions as the affected
vegetation community. For example, it may not be feasible to create streams to
replace the functions of those streams removed to make way for development. In
this instance, ponds or seasonal wetlands may be created as out-of-kind
mitigation for impacts on streams. Ponds and seasonal wetlands can provide
equal or greater function than streams as habitat for some wildlife species and
less function for other species.

Population Maintenance and Enhancement
Most of the landscape-level and habitat-level measures are expected to at least
maintain current populations of covered and other native species in the Preserve
System. In some cases, populations of covered species are expected to increase
as a result of land preservation, habitat enhancement, habitat restoration, and
habitat creation. In order to meet some biological goals and objectives, specieslevel conservation measures have been developed to maintain or enhance covered
species populations within the Preserve System. For example, the Implementing
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Entity may, where appropriate, create artificial burrows in some grasslands to
encourage colonization by western burrowing owl and, if possible, increase the
western burrowing owl population within the Preserve System.

5.2.3

Mitigation for Jurisdictional Wetlands and
Waters
The conservation strategy for this HCP/NCCP has been designed to address the
regulatory requirements for impacts on state and federal jurisdictional wetlands
and waters, including wetlands and waters regulated under Sections 404 and 401
of the CWA, the Porter-Cologne Water Quality Control Act and Section 1602 of
the California Fish and Game Code. Specific biological goals and objectives for
jurisdictional wetlands and waters have been developed (Table 5-1). The
conservation strategy includes measures to mitigate impacts on these resources
according to established ratios for habitat preservation and restoration. These
conservation measures are intended to be used for subsequent regional permits
for jurisdictional wetlands and waters as discussed in Chapter 1.

5.2.4

Sources
The primary sources of data for the conservation strategy were the ecological
profiles of covered species (Appendix D), species distribution models, and the
inventory of existing conditions summarized in Chapter 3. Other sources
consulted to develop the conservation strategy are listed below:


Species recovery plans, if available (U.S. Fish and Wildlife Service 1998,
2002b, 2004c).



Species and natural community experts, including the independent Science
Advisors for the HCP/NCCP.



The East County Biodiversity Study (Jones & Stokes Associates 1996).



Approved or in-process HCPs for adjacent or nearby areas with similar
natural communities and covered species (e.g., San Joaquin County MultiSpecies Conservation Plan [approved], Yolo County HCP [in process],
Solano County HCP [in process]).



Management or mitigation plans for large-scale projects in the inventory area
that address biological goals and objectives similar to those of the
HCP/NCCP (e.g., Los Vaqueros Reservoir project mitigation program [e.g.,
Contra Costa Water District and U.S. Bureau of Reclamation 1993]).
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5.3 Conservation Measures
The conservation strategy is composed of conservation measures divided into
three categories based on spatial scale: landscape, natural community, and
species. Conservation measures are tools, strategies, comprehensive programs,
and actions required to conserve habitats and landscape-level processes and to
conserve and recover covered species in the Plan area.
Conservation measures are given a two-digit numeric code according to their
position in the hierarchy and their topic area. The first digit denotes the scale
level (1 for landscape-level, 2 for natural community–level, or 3 for specieslevel). The second digit is sequential; this numbering system continues into
Chapter 6, Conditions on Covered Activities.

5.3.1

Landscape-Level Conservation Measures
Landscape-level conservation measures are divided into two categories: preserve
assembly and preserve management.

Preserve Assembly
Conservation Measure 1.1. Acquire Lands for Preserve
System
The Implementing Entity will establish the Preserve System through acquisition
of land in fee title, conservation easement, mitigation banking, or land
dedication. Lands will be acquired from willing sellers in keeping with the
patterns and procedures described below. Land will be acquired that supports
functioning vegetation communities and covered species habitat and that may
contain sites suitable for restoration or creation of vegetation communities and
habitat.
Preserve Assembly Strategy
The Implementing Entity will assemble the Preserve System in the Acquisition
Analysis Zones in any of six ways:


Purchase of land in fee title from willing sellers.



Purchase of conservation easements from willing sellers.



Purchase of land or conservation easements in partnership with other
organization(s).



Acceptance of land or easement dedication in lieu of fee payment under
certain circumstances.
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Acceptance of credits sold in private mitigation banks under special
circumstances.



Acceptance of land or easement dedication as a gift or charitable donation.

Acquisition of land in fee title will likely be the primary mechanism used in
Zones 1–5. A combination of acquisition in fee title and conservation easements
is expected to be used in Zone 5 due to the prevalence of wind turbines in that
area, and in Zone 6 because of the dominance of intensive agriculture.
The terms of each conservation easement will be tailored to each landowner,
parcel, and agricultural operation, but will be consistent with goals of the
conservation strategy, the general principles for easements outlined in this Plan
(see Chapter 8), and with the guidelines in the Implementing Agreement.
Conservation easements on cultivated lands in Zone 6 will help to meet the
biological goals and objectives of the HCP/NCCP while maintaining
economically viable agricultural operations.
The land and conservation easement acquisition process and the conditions under
which the other four preserve assembly techniques may be used are discussed in
detail in Chapter 8.
Field-Verified Conditions
Land cover data, species distribution data, and species habitat models were
developed for this HCP/NCCP at a regional scale and general level of resolution.
These data and models were used in this HCP/NCCP to estimate impacts of
covered activities and to develop a sound conservation strategy for the inventory
area at a regional scale. These data and models are not intended for site-specific
planning because of their low resolution and the lack of field verification.
Project proponents must verify in the field all land cover types and suitable
habitat for covered wildlife species as described in Chapter 6.
All requirements in this conservation strategy for land cover preservation, species
habitat preservation, and covered plant species preservation will be verified in the
field through planning surveys. The Implementing Entity will conduct planning
surveys for land cover type and covered species habitat on all lands considered
for acquisition to measure in the field whether the proposed acquisition site meets
HCP/NCCP requirements. The details of these land acquisition planning surveys
are described in Chapter 8.
Acquisition Credit by Zone
To achieve the biological goals and objectives of the HCP/NCCP, including the
recovery of covered species, it is important to focus land acquisition where it will
have the greatest conservation benefit. By concentrating land acquisition in
certain areas, larger effective preserves can be assembled by augmenting and
connecting existing protected lands. However, the Implementing Entity must
retain flexibility in deciding where to acquire land because the Plan depends on
the availability of willing sellers. The HCP/NCCP balances these needs by
focusing acquisition of certain land cover types within certain Zones and
Subzones.
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Credit will only be given if the acquisition occurs in the required Zones (Table
5-4) and fulfills land cover preservation requirements (see requirements below)
or if the acquisition meets another requirement within the Zone not specific to the
land cover type. Because Zone boundaries were drawn to distinguish habitat
with the highest value for covered species and natural communities from lower
value habitat, preservation of the same land cover type outside the specified
Zones would not meet HCP/NCCP biological goals and objectives. For example,
acquisition of annual grassland will be focused in Zones 1, 2, 3, 4, and 5. A
small amount of annual grassland occurs in Zone 6. If annual grassland is
acquired in Zone 6, no credit will be given towards the overall requirements for
preservation of annual grassland because it is of much lower quality for most
covered species than grassland in the other Zones.
Most natural land cover types will be acquired in Zones 1–5. Acquisition in
Zone 6 will focus on land suitable for restoration (e.g., riparian woodland/scrub,
wetland, and adjacent upland) as habitat for tricolored blackbird, western
burrowing owl, Swainson’s hawk, and giant garter snake. Credit will also be
given to acquisition of some aquatic land cover types, such as seasonal wetlands,
perennial wetland, and sloughs/channels, in Zone 6. These aquatic land cover
types are generally compatible with agricultural operations and may be used by
resident and migratory waterfowl that frequent cultivated agricultural areas.
Credit will also be given for preservation of alkali grassland in Zone 6 because
this land cover type is rare and preservation opportunities are limited.
Role of Existing Public Lands and Other Open Space
The HCP/NCCP Preserve System builds on an extensive network of public lands
and other open space (e.g., private conservation easements) in the inventory area.
The Plan could not succeed without these lands (see Section 2.2.4 in Chapter 2
for a description of major public lands and their management). Existing public
lands and other open space help to achieve the HCP/NCCP biological goals and
objectives because they provide habitat linkages, source populations of covered
species for HCP/NCCP preserves, and other important functions. Existing public
lands and other open space, however, do not count toward the land acquisition
requirements in this conservation measure.
Land Acquisition Requirements for Wetlands, Ponds, Streams, and
Riparian Woodland/Scrub
All wetlands, ponds, and streams to be impacted or preserved will be delineated
in the field prior to impacts or acquisition (see Chapter 6). To mitigate impacts
on these aquatic land cover types, the Implementing Entity will acquire these
land cover types in-kind within preserves according to the ratios in Table 5-5.
Wetlands and streams exhibit a high degree of biological, physical, and
hydrologic diversity in the inventory area. Consequently, it is important to
preserve, enhance, restore, or create the full diversity of these land cover types as
they occur in the area. Wetland delineations conducted prior to wetland impacts
will be used, in part, to classify wetland types lost to ensure that the same types
are being acquired within HCP/NCCP preserves. In addition, vegetation in
wetlands and streams will be classified at the association or alliance level (rather
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than as a single land cover type) in order to help ensure that a diversity of
communities is preserved. It is also important to preserve adequate uplands and
buffer zones around wetlands, ponds, and streams to maintain their hydrologic
function and provide adequate upland habitat for aquatic and other covered
species (see also Conservation Measures 2.2, 2.9, 2.10, and 2.12).
Mitigation will also include creation, restoration, or enhancement of aquatic land
cover types as described in Conservation Measures 2.2 and 2.3 (Wetland
Restoration Program). In order to conserve and recover covered aquatic and
riparian species in the Plan area, the Implementing Entity will create or restore
key aquatic land cover types within preserves above and beyond the mitigation
requirements. These requirements are also described in Conservation Measures
2.2, 2.3, 2.9, 2.10, and 2.12.
Impacts on all aquatic land cover types will be limited to the amount of the same
land cover type available for acquisition in accordance with the preservation
ratios in Table 5-5. Preservation ratios were determined on the basis of the
following factors.


The rarity and irreplaceability7 of the land cover type within the inventory
area (rarer and more irreplaceable land cover types have higher ratios).



The biological value of the land cover type (e.g., overall biological diversity,
function as habitat for covered species, ecosystem function).



Standard mitigation ratios used by state and federal regulatory agencies
(these ratios were used as starting points rather than guides for this Plan).

Avoidance and minimization of impacts on aquatic land cover types (see
Conservation Measure 2.12) at proposed project sites may reduce the amount of
preservation area required if preserved aquatic land cover types meet minimum
distance requirements from dense urban development (see Buffer Zones below).
Once preservation sites with the appropriate aquatic land cover type are no longer
available in the inventory area, impacts on that land cover type will no longer be
covered under this HCP/NCCP unless an alternative mitigation strategy can be
developed. Based on a detailed regional wetlands inventory (see Appendix J),
each aquatic land cover type occurs in sufficient quantity in the Acquisition
Analysis Zones to meet expected preservation needs except for seasonal
wetlands. If key sites are not available from willing sellers, alternative mitigation
approaches will be evaluated by the Implementing Entity on a case-by-case basis.
For example, in lieu of preservation, mitigation options could include restoring
aquatic land cover types at a greater ratio than that required by the HCP/NCCP.
For seasonal wetlands, allowable impacts will be capped at one-third of the
amount of seasonal wetlands preserved by the Implementing Entity (to meet the
3:1 preservation ratio requirement), after a 2-year start-up period.

7

A habitat or land cover type is irreplaceable if it cannot be restored or created elsewhere due to unique soil
requirements (which cannot be re-created), topography, or other conditions.
East Contra Costa County HCP/NCCP

October 2006
5-26

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 5
Conservation Strategy

The HCP/NCCP land cover inventory identified 448 acres of riparian
woodland/scrub in the inventory area, with 82 acres (18%) in existing public
lands. According to the land cover mapping, 205 acres of riparian
woodland/scrub is available for acquisition within the Zones. The remaining 243
acres occurs along streams in existing and proposed future urban areas. Credit
for land acquisition of riparian woodland/scrub will be given within the Zones or
within the ULL along Marsh Creek. An exception is provided for lower Marsh
Creek because of its particular value for a number of covered and native species;
this exception is part of the conservation strategy described below. For example,
lower Marsh Creek provides some of the best opportunities for restoration of
riparian woodland/scrub in the inventory area (Natural Heritage Institute 2002;
Natural Heritage Institute and Delta Science Center 2002). Expanding existing
stands of riparian woodland/scrub along lower Marsh Creek will benefit
Swainson’s hawk by increasing available nesting sites within 1 mile of suitable
foraging habitat (i.e., cropland and pasture) (Estep pers. comm.). Expanding
riparian woodland habitat along lower Marsh Creek would also enhance native
fisheries (see Appendix C).
Preservation of streams will be accomplished according to whether a stream is
perennial, intermittent, or ephemeral; these terms are defined in USACE
regulations and in the Glossary (Appendix I). Impacts on perennial or
intermittent streams are expected from routine road maintenance, bridge
replacement, or new road crossings. These impacts will be mitigated at a
preservation ratio of 2:1 for perennial streams and 1:1 for intermittent streams to
ensure that these high-value streams are extensively preserved by the Plan.
Impacts on ephemeral creeks are expected to occur primarily within the Willow
Creek watershed (Appendix J) where urban expansion of Pittsburg will extend
into the upper watershed areas. Because it is not practicable for development to
avoid the many ephemeral creeks in this area, they are likely to be filled.
Impacts on ephemeral streams will be mitigated at a preservation ratio of 1:1
because ephemeral creeks provide lower biological and hydrologic value
(although they are seasonally important hydrologically) than perennial or
intermittent streams. Typically, ephemeral creeks do not provide unique habitat
for any covered species.
Mitigation for impacts on streams will primarily include in-kind compensatory
habitat restoration (e.g., creating meanders in existing channelized streams,
removing concrete lining) but also may include out-of-kind restoration of
wetland and pond habitats. Restoration compensation for impacts on perennial
streams may be accomplished through enhancement of riparian woodland/scrub.
Restoration compensation for impacts on intermittent streams may be
accomplished through enhancement of perennial or intermittent streams.
Restoration compensation for impacts on ephemeral creeks can be accomplished
through wetland restoration. In addition to compensatory restoration, the
Implementing Entity will conduct stream, wetland, and pond restoration to help
recover tricolored blackbird, California red-legged frog, California tiger
salamander, western pond turtle, and foothill yellow-legged frog in the Plan area.
See Conservation Measures 2.2 and 2.3 for more details.

East Contra Costa County HCP/NCCP

October 2006
5-27

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 5
Conservation Strategy

Note that project proponents that receive take authorization under this
HCP/NCCP and that wish to fill jurisdictional wetlands and waters must obtain
separate permits and certification from USACE and RWQCB, respectively, to
comply with CWA Sections 404 and 401, and may also need permits from
RWQCB under the Porter-Cologne Water Quality Control Act and from the
CDFG under California Fish and Game code Sections 1600 et seq.
Buffer Zones
When the Implementing Entity acquires land adjacent to existing dense urban
development that has no buffer zone, or an inadequate buffer zone, one must be
created on the preserve to reduce fuel loads and minimize fire hazards to adjacent
development from preserve management activities. To account for this loss of
habitat function, any area adjacent to development disked for fuel management
(e.g., 50–100 foot width) will not be credited towards land acquisition
requirements. The remainder of any buffer zone may be credited towards
terrestrial land cover or species habitat preservation requirements because they
will provide habitat for some species and serve an important function. However,
aquatic land cover types and aquatic covered species breeding habitat without
sufficient buffer zones will not be credited toward meeting preservation
requirements because their proximity to intensive urban development can greatly
reduce their habitat value for covered species. See Table 5-6 for minimum
setback distances required for aquatic land cover types to be counted towards
Plan goals for land acquisition and habitat restoration.
Land Acquisition under Different Urban Development Areas
As described in Chapter 2, the pace and final extent of urban development in East
Contra Costa County during the permit term is somewhat uncertain. To account
for some of this uncertainty, two permit areas were developed for this Plan (see
Chapter 4). One permit area assumes that urban development would be
consistent with the current County ULL and city limits (this permit area includes
the initial urban development area; Table 4-2). A second permit area anticipates
limited additional development consistent with future land use plans approved by
local government (the permit area includes the maximum urban development
area; Table 4-3).
An important source of funding for this Plan will be fees imposed on urban
development and projects involving urban infrastructure outside the UDA. The
amount of urban development that will be permitted under the Plan must not be
overestimated or there will be a substantial funding shortfall. The HCPA is
committed to creating a Preserve System that is fully functional, meets all
regulatory requirements, and meets the biological goals and objectives of this
Plan. To achieve this goal, some components of this preserve acquisition
measure are designed to be “scalable” beyond a certain point; that is, these
components will be adjusted according to the amount of urban development that
is actually permitted under the HCP/NCCP.
Land acquisition requirements within Zones 1, 2, and 3 that are described in this
measure will be met regardless of how much urban development is permitted
under the Plan (i.e., regardless of which urban development area is used).
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Habitat within Zones 1–3 is critical to the success of the conservation strategy
and is also under the greatest threat of loss or degradation. Habitat in Zones 4
and 5 is important for many covered species but is not as threatened by
development in the foreseeable future as in Zones 1–3. Land acquisition
requirements in Zones 4, 5, and 6 will be scaled according to the extent of urban
development permitted under the Plan to ensure that the funding obligations of
the Plan can be met.
This conservation measure sets minimum land acquisition requirements that must
be met in all Zones. Once the total amount of urban development permitted
under the Plan exceeds that assumed in the initial urban development area (Table
4-2), the amount of land that must be acquired within Zones 4, 5, and 6 will
increase in proportion to the impacts above this threshold. Above the initial
UDA threshold, (i.e., within the maximum UDA), land cover acquisition
requirements will increase in proportion to the land cover impact. For example,
if the amount of development within the UDA exceeding the initial urban
development area is 50% of the projected maximum impact on grassland, then
the land cover acquisition requirement for grassland will be 50% of the total
grassland requirement for the maximum urban development area.
Requirements are established such that the amount of land acquired is always
greater than strict mitigation requirements. In other words, the Plan will always
contribute to the recovery of covered species; but within Zones 4, 5, and 6, land
acquisition will more closely track the funding limitations imposed by the pace of
urban development. Requirements for habitat restoration and creation are
already tied, in part, to actual impacts through the use of mitigation ratios.
Requirements to meet all other conservation measures in this Plan will not
change regardless of the amount of urban development permitted under the
HCP/NCCP.
Land Acquisition Requirements by Acquisition Zone
A key element of the Preserve System is acquiring land in large blocks. Large
preserves provide greater viability as management units, maximize preserve
capacity to support viable populations of covered species, maintain existing
ecological functions, and preserve existing biodiversity. To achieve these
beneficial outcomes, it is important to establish large, linked blocks of vegetation
communities as well as a mosaic of these communities, where appropriate, within
the Preserve System. Land cover types will be used as a primary unit for
defining and assessing compliance with acquisition requirements. The total
acquisition requirements for each terrestrial land cover type under the initial
urban development area and maximum urban development area are listed in
Tables 5-7 and 5-8, respectively. The land cover acquisition requirement can be
met in any Zone allowed in Table 5-4. However, additional site-specific land
cover acquisition requirements also apply to some Zones, so overall land cover
requirements are not completely interchangeable among the eligible Zones
defined in Table 5-4.
To ensure that acquisition occurs in locations that will maximize the benefits to
vegetation communities and covered species, acquisition requirements are also
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defined by Zone and, in some cases, by Subzone. The priorities for land
acquisition within the Zones under the initial urban development area are shown
in Figure 5-2. Land acquisition priorities under the maximum urban
development area are shown in Figure 5-3. As described above, the differences
between the two urban development areas are in Zones 4, 5, and 6. There are no
differences between the two urban development areas in Zones 1, 2, and 3.
Specific land acquisition requirements for each Zone and Subzone are discussed
below.
In addition to numeric land acquisition requirements by land cover and Zone,
qualitative land acquisition requirements are also provided for some Zones. For
instance, connection to existing public lands or preservation of a certain number
of ponds or covered plant populations could be required.
The primary rationale for each land acquisition requirement is described with
each requirement (rather than at the end of the section as in other conservation
measures). The specific benefits of this measure to each covered species are
summarized in the section on species-specific conservation measures.
Actual Extent of Land Acquisition
The acreage requirements in Tables 5-7 and 5-8 are the minimum required under
the HCP/NCCP to satisfy overall land cover requirements. Additional minimum
land acquisition requirements apply to some Zones and Subzones. Actual
acquisition of some land cover types will likely be greater than the combined
minimum requirements because parcel boundaries typically do not follow
ecological boundaries, and the boundaries of acquired parcels will include land
cover types that are not specified by acquisition requirements. In addition,
qualitative requirements for habitat connectivity or for preservation of plant
populations could also require additional acreage.
For example, to meet the requirements for grassland in Subzone 1c, parcels that
also contain oak woodland will likely be acquired. Acquisition of oak woodland
in Subzone 1c will contribute to the overall requirement for oak woodland.
Because oak woodland is widely distributed in the inventory area, it is expected
that oak woodland will be acquired far in excess of the land acquisition
requirement shown in Tables 5-7 and 5-8.
To estimate the actual extent of the Preserve System, the amount of land that
would need to be acquired in order to meet all the requirements of this
conservation measure was estimated. Table 5-9 summarizes the minimum and
maximum Preserve System size. The minimum size assumes that simply
achieving all numeric requirements will also meet all other land acquisition
requirements (e.g., covered species habitat, habitat linkages, covered plant
populations, rare landscape features). This is highly unlikely because parcel
boundaries will not correspond to ecological boundaries. The estimated
maximum Preserve System size assumes that meeting all numeric and qualitative
requirements will demand significant additional acreage. The actual size of the
Preserve System is likely to fall somewhere between the minimum and maximum
values.
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Acquisition Requirements for Zone 1
The Implementing Entity will acquire at least 1,450 acres of annual grassland in
Subzones 1b and 1c to create an important connection from Black Diamond
Mines Regional Preserve to Detachment Concord. An important goal of
conservation in this area will be to provide a large block of contiguous annual
grassland or oak savanna to support western pond turtle, California tiger
salamander, California red-legged frog, and other covered species. This preserve
will also enhance movement between the existing protected areas. Detachment
Concord supports western burrowing owl, western pond turtle, California tiger
salamander, and California red-legged frog, (Tetra Tech 2002). Two ponds in
the upper ridge of the inland unit of Detachment Concord are known to support
California tiger salamander (Tetra Tech 2002) and may link salamanders
traveling over the ridge from within the inventory area (Orloff pers. comm.).
The Implementing Entity will acquire approximately 85 acres of annual grassland
in Subzone 1a consistent with the MOU between Discovery Builders (Seeno
Homes) and the HCPA regarding this site (see Section 9.7 of the Implementing
Agreement for more details). This site will provide an important linkage for
California tiger salamander between Detachment Concord and permanently
protected open space in Pittsburg. A substantial population of California tiger
salamander occurs in this area whose source is likely ponds in Detachment
Concord (Gan pers. comm.). Wetland enhancement and restoration on
permanently protected open space in Pittsburg will likely enhance the population
of California tiger salamander in this area. Land in Subzone 1a will also provide
foraging habitat for golden eagle and a buffer zone between development and
known golden eagle nests on the west side of the ridge line in Detachment
Concord (Hale pers. comm.).
The Implementing Entity will acquire at least 25% of Subzone 1d. Acquisition in
this Subzone will be focused in the southern half of the Subzone in order to
secure annual grasslands that will provide better linkage between Black Diamond
Mines Regional Preserve and Detachment Concord. Lands acquired in this
Subzone will provide habitat for grassland-dependent covered species such as
western burrowing owl.
There is no land acquisition requirement for Subzone 1e because of the expected
development and the existing public land within it (see Figure 2-3). However, if
land is acquired in this Subzone to meet other requirements (e.g., overall annual
grassland requirement), it must be contiguous with lands acquired in Subzones
1a, 1b, or 1c, or with Detachment Concord.
Acquisition Requirements for Zone 2
The Implementing Entity will acquire at least 60% of Subzone 2a. Acquisitions
in Subzone 2a will focus on the northwestern and southeastern corners of this
Subzone to increase the size of habitat connections between Black Diamond
Mines Regional Preserve, Detachment Concord, and Clayton Ranch (EBRPD).
Acquisition of land in the northwestern and southeastern corners of Subzone 2a
will protect the headwaters of two tributaries of Mount Diablo Creek. The
Implementing Entity will also acquire land in Subzone 2b or 2c or both to
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connect Black Diamond Mines Regional Preserve and Clayton Ranch. The
connection must be at least 0.5 mile wide to provide an adequate movement route
that minimizes edge for Alameda whipsnake, California tiger salamander,
California red-legged frog, and other covered species8. The additional
requirements below apply to Zone 2.


The Implementing Entity will acquire at least seven of the 13 ponds in
Subzone 2c to provide breeding habitat for tricolored blackbird, California
tiger salamander, western pond turtle, or California red-legged frog. This
Subzone is the only one with a specific requirement to protected ponds
because it has an unusually high density of unprotected ponds compared with
the rest of the inventory area. Protection of most of these ponds will protect
an important core population of California red-legged frog, California tiger
salamander, and western pond turtle in the center of the Preserve System.
For example, research on the movement patterns of California tiger
salamanders shows that there is a clear relationship between the linear
distance between breeding sites and the amount of genetic exchange between
those sites (Trenham et al. 2001; Shaffer and Trenham in press). The
Science Advisors Report prepared for the Merced County HCP/NCCP
recommends a rule of thumb to retain sets of at least 4–6 breeding sites
within about 1 km of each other to maintain maximum connectivity for this
species. Preservation of at least seven ponds in Subzone 2c will exceed this
recommended density of breeding sites for tiger salamander.



The Implementing Entity will acquire 90% of the remaining chaparral in
Subzones 2a, 2b, and 2c (i.e., 90% of 135 acres) to protect patches of
chaparral that serve as modeled core habitat for Alameda whipsnake and
provide important assumed linkages for whipsnake populations between
Mount Diablo State Park and Black Diamond Mines Regional Preserve.
Preservation of these patches will also protect suitable habitat for Mount
Diablo manzanita. USFWS has identified the area between Mount Diablo
State Park and Black Diamond Mines Regional Preserve as critical for
Alameda whipsnake recovery because it will provide connectivity between
these core areas of whipsnake habitat (U.S. Fish and Wildlife Service
2002b).



The Implementing Entity will acquire land in Subzone 2a to protect the
known population of Mount Diablo manzanita.



Land acquired in Subzone 2f for the San Joaquin kit fox movement route
must also include the two known occurrences of big tarplant and the known
occurrence of round-leaved filaree in Deer Valley. Where possible, land
acquired to meet kit fox and big tarplant requirements should also include
sites known to support alkali soils in Deer Valley (Olson pers. comm.).



Land acquired in Subzones 2h must include the two known occurrences of
big tarplant.

8

There is no accepted width of habitat for these species to provide adequate movement; viable movement routes
vary according to landscape conditions (e.g., topography, vegetation) and length of the route. One-half mile was
chosen for this area as an achievable minimum goal (given parcel sizes and configurations) to provide suitable
breeding habitat for the target species within the habitat linkage.
East Contra Costa County HCP/NCCP

October 2006
5-32

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 5
Conservation Strategy



Land acquired in Subzone 2h must include the known occurrences of Mount
Diablo manzanita and Brewer’s dwarf flax (Mundie & Associates and City of
Antioch 2002).



Land acquired in Subzone 2d must include the known occurrence of roundleaved filaree.



If preacquisition field surveys show modeled suitable habitat for silvery
legless lizard in Subzone 2h to be suitable for this species, the Implementing
Entity will give these sites a high acquisition priority.



The Implementing Entity will acquire land that supports suitable habitat for
vernal pool invertebrates wherever possible.

Additional land acquisition in Zone 2 is required to protect San Joaquin kit fox
movement routes. See discussion of these requirements in Land Acquisition
Requirements in Zones 2 and 4 to Protect Kit Fox Movement Routes below.
Acquisition Requirements for Zone 3
The Implementing Entity will acquire at least 90% of the modeled suitable core
habitat for Alameda whipsnake in Subzone 3a (i.e., 90% of 177 acres) to protect
the largest block of chaparral/scrub in the inventory area outside existing public
lands. The requirement to protect 90% was the maximum feasible target for this
Subzone based on parcel size and configuration to help meet the biological goal
to contribute substantially to the recovery of Alameda whipsnake in the inventory
area. The Implementing Entity will also acquire land in Subzone 3a to increase
the width of the linkage between the large chaparral patch in the Subzone and
other chaparral patches in Mount Diablo State Park. All land acquired in this
Subzone must contribute to this linkage and must be connected to Clayton Ranch
through existing protected lands or HCP/NCCP preserves. Protection of 90% of
core habitat and the protection of perimeter and movement habitat around it will
provide a key linkage between existing protected Alameda whipsnake habitat in
Mount Diablo State Park and Black Diamond Mines Regional Preserve and will
contribute to the recovery of Alameda whipsnake. Acquisition of land within
Subzone 3a will also protect headwater tributaries of Irish Canyon Creek.
There are no acquisition requirements in Subzones 3b and 3c, but land acquired
within these Subzones can count towards land cover acquisition requirements.
Acquisition Requirements for Zone 4
As described above in Land Acquisition under Different Urban Development
Areas, land acquisition requirements in Zones 4, 5, and 6 differ according to the
amount of urban development that is covered under the HCP/NCCP. Minimum
land acquisition requirements under the initial urban development area were
designed to meet all biological goals and objectives and regulatory requirements
in the event that build-out in the inventory area does not exceed the initial UDA.
Acquisition under Initial Urban Development Area. Land acquisition in Zone
4 will be focused in two primary areas: along Marsh Creek in the Briones Valley
(Subzone 4d) and upstream (Subzone 4c), and the Upper Marsh Creek Subbasin
(Subzones 4a, 4c, 4e, 4f, 4g, and 4h). Acquisition in Subzone 4d will also meet
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biological objectives to protect movement routes for San Joaquin kit fox; protect
modeled and known breeding habitat for western burrowing owl, California tiger
salamander, and California red-legged frog; and protect potential foraging habitat
for golden eagle. Subzones 4c and 4d contain 103 acres of riparian
woodland/scrub, or 50% of this land cover type available for conservation (i.e.,
mapped in the Acquisition Analysis Zones). Acquisition in Subzones 4c and 4d
along Marsh Creek will preserve important breeding habitat for migratory birds
and a variety of covered species. Land acquisition in the Upper Marsh Creek
Subbasin will be focused in Subzones 4a and 4h to help to achieve goals for
preservation of core and movement habitat for Alameda whipsnake. Preservation
in these areas will also create important linkages between existing open space
and expand protection of the headwaters of Marsh Creek. Additional
preservation will occur within the Upper Marsh Creek Subbasin within Subzones
4c, 4e, 4f, and 4g to provide watershed protection and preserve the topographic
and biological diversity in this area.
USFWS has identified the area through Morgan Territory Regional Preserve as
critical for Alameda whipsnake recovery because it provides connectivity
between the Los Vaqueros Watershed lands and Mount Diablo State Park, both
core areas of whipsnake habitat (U.S. Fish and Wildlife Service 2002b). The
current link (i.e., through existing public lands) is as narrow as 0.5 mile and is
subject to a high level of edge effects along its southwestern border because of
urban development in the hills above Danville (e.g., Blackhawk area).
Connectivity for Alameda whipsnake and other species could be improved by
expanding public lands north of Morgan Territory Regional Preserve to
encompass more patches of chaparral/scrub and grassland and extensive stands of
oak woodland. Acquisition in Subzones 4a and 4h will preserve the majority of
the headwaters of Marsh Creek and its upper tributaries. Land acquisition in
Zone 4 will be conducted in all Subzones except Subzone 4b to ensure that a
diversity of species, elevation zones (i.e., an elevational gradient), vegetation
associations (e.g., mixed evergreen forest contrasted with oak woodland), and
habitat types are included in the Preserve System. There are no land acquisition
requirements for land cover types in Subzone 4b because of the high density of
rural ranchette development along Morgan Territory Road and the abundance of
small parcels that are not cost-effective for the Implementing Entity to acquire
(however, see the requirement on the next page for a population of Mount Diablo
fairy lantern).
Land acquisition in Zone 4 will be focused along Marsh Creek wherever
possible, especially where modeled suitable breeding habitat for foothill yellowlegged frog occurs. Acquisition of portions of Marsh Creek will protect modeled
breeding and dispersal habitat for California tiger salamander, California redlegged frog, and foothill yellow-legged frog; modeled movement habitat for
Alameda whipsnake; and cottonwood and other riparian forest types that are very
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rare and underprotected in the San Francisco Bay Area (Wild 2002). Streambed
and an appropriate buffer zone will be acquired 9.
The Implementing Entity will acquire land in Zone 4 according to the minimum
acreage requirements listed in Table 5-10. These acreage requirements apply
only to natural land cover types (i.e., orchard or urban land cover types will not
count toward these requirements). Land acquisition requirements within
Subzones 4c, 4e, 4f, and 4g are interchangeable except where noted below
because of the similar land cover types, topography, and habitat values within
these Subzones. Other specific requirements for land acquisition within Zone 4
are listed below.


The Implementing Entity will acquire at least 270 acres of chaparral/scrub
(of 435 acres present) within Zone 4 to protect suitable core habitat for
Alameda whipsnake and to meet the overall HCP/NCCP requirements for
acquisition of this land cover type under the initial urban development area.



Acquisition in Subzone 4h must link the Morgan Territory Ranch (Seeno
conservation easement) with Morgan Territory Regional Preserve and Mount
Diablo State Park.



Acquisition in Subzones 4a and 4h must include at least 90% of the modeled
suitable core habitat for Alameda whipsnake (i.e., 90% of 222 acres).



Land acquisition in Subzone 4c under the initial urban development area
must focus first on protecting riparian woodland/scrub along Marsh Creek or
areas of the creek suitable for riparian woodland/scrub restoration.



Acquisition must protect the known occurrence of Brewer’s dwarf flax in
Subzone 4f to meet biological objectives for this species (Tables 5-1 and 520).



Acquisition must protect the known occurrence of Diablo helianthella and
Brewer’s dwarf flax in Subzone 4a to meet biological objectives for this
species (Tables 5-1 and 5-20).



Acquisition must protect the known occurrence of Mount Diablo fairy
lantern in Subzone 4b, if it is still extant, to meet biological objectives for
this species (Tables 5-1 and 5-20).

If land acquisition occurs in Subzone 4a at the border of the inventory area, any
natural land cover types incidentally acquired outside the inventory area (i.e., as a
function of parcel boundaries occurring outside the inventory area) can be
counted toward the acreage requirements for this Zone and Subzone and toward
overall land cover requirements.

9

Quantitative targets for streambed acquisition are not provided because the amount of stream acquisition required
will depend on actual stream impacts, and parcel boundaries in this area are not mapped precisely enough to
determine which parcels contain streambeds. See Table 6-2 for stream setback requirements of covered activities
and Table 6-3 for guidance on stream buffers to best preserve stream functions.
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Additional land acquisition in Zone 4 is required to protect San Joaquin kit fox
movement routes. See discussion of these requirements in Land Acquisition
Requirements in Zones 2 and 4 to Protect Kit Fox Movement Routes below.
Acquisition under Maximum Urban Development Area. The only difference
between acquisition in Zone 4 under the initial and maximum urban development
areas is that additional land will be acquired in either Subzone 4c, 4e, 4f, or 4g
under the maximum urban development area (Table 5-10). Additional land
acquisition requirements in these Subzones will increase protection and
restoration opportunities for riparian woodland/scrub along Marsh Creek,
increase protection of suitable habitat for covered amphibians, increase
watershed protection, and increase habitat linkages across habitat and elevational
gradients in this large area.
Land acquisition requirements in Subzone 4c, 4e, 4f, or 4g will be scaled
according to the level of impact above the initial urban development area limits.
See Land Acquisition under Different Urban Development Areas above for a
discussion of how to calculate the new acquisition requirements under the
maximum urban development area.
Acquisition Requirements for Zone 5
Acquisition under Initial Urban Development Area. Under the initial urban
development area, the Implementing Entity will preserve at least 5,300 acres of
annual grassland and 750 acres of alkali grassland in Zone 5 in Subzones 5a, 5c,
and 5d (Table 5-11 and Figure 5-2). Under this scenario, land acquisition in
Zone 5 will bring total protection of alkali grassland and alkali wetlands in the
inventory area to at least 65%, based on current mapping of this land cover type10
(the majority of these land cover types that are unprotected occur in Zone 5)
(Table 5-7). Land acquisition will be focused mostly in Subzone 5a to maximize
the acquisition of the largest blocks of alkali grassland and alkali wetland and to
meet conservation goals for San Joaquin kit fox, covered invertebrates, and
covered amphibians. Habitat in Subzone 5a is among the most important in the
inventory area11 because it supports the habitat features listed below.


Extensive suitable breeding and movement habitat for San Joaquin kit fox in
relatively flat terrain; undeveloped flat terrain is now uncommon in the
inventory area.



The most extensive stands of unprotected alkali grassland and alkali wetland
in the inventory area.



Extensive suitable habitat for alkali-dependent covered plants.



A crucial habitat linkage between Alameda and Contra Costa Counties
through the large Byron Airport conservation easements (Habitat
Management Lands).

10

The proportion of protection may change as field surveys are conducted and actual extent of alkali grassland and
alkali wetland are refined.
11
Based on a landscape-level analysis, feedback from regulatory agency staff, and recommendations from the
Science Advisors.
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The watershed supporting a large vernal pool and alkali wetland complex
adjacent to the Bryon Airport.



Habitat that is largely free of wind turbines that injure and kill some covered
birds (see discussion below).

A secondary priority in Zone 5 under the initial urban development area is
acquisition in Subzone 5d to improve linkages between Vasco Caves Regional
Preserve and surrounding open space and to protect movement and breeding
habitat for San Joaquin kit fox. Another secondary priority in Zone 5 is to
preserve at least 1,000 acres of annual grassland in Subzone 5c to provide the
dual benefits of foraging habitat for Swainson’s hawk and additional breeding
and movement habitat for San Joaquin kit fox.
Acquisition in Zone 5 will preserve a substantial amount of suitable habitat for
recurved larkspur, San Joaquin spearscale, and brittlescale (Table 5-12). The
HCP/NCCP preserve lands in this Zone will protect a substantial amount of
suitable core habitat for San Joaquin kit fox (both annual and alkali grassland;
see Table 5-13) and improve connectivity between known breeding habitat.
Land acquired in Subzones 5a and 5d must be connected to existing public lands
or open space when the Preserve System is completed (i.e., early acquisitions
may not be connected to existing public lands or open space, but they must be
before the Preserve System is complete). Land acquired within these Subzones
will also provide a connection between the Byron Airport conservation
easements, the Los Vaqueros Watershed, and the Contra Costa–Alameda County
line.
In addition to the landscape and species habitat requirements above, the
Implementing Entity must achieve the following objectives.


Protect two of the four known occurrences of brittlescale in Subzones 5a and
5d that occur outside existing protected lands to meet biological objectives
for this species (Tables 5-1 and 5-20).



Protect at least two occurrences of recurved larkspur in Subzone 5a or
Subzone 6d to meet biological objectives for this species (Tables 5-1 and 520).



Acquire sites with suitable habitat for vernal pool invertebrates and protect
habitat within the Altamont Hills core area recovery region for vernal pool
species (U.S. Fish and Wildlife Service 2004c).

Land in Zone 5 provides important breeding and foraging habitat for many
raptors, including golden eagle and western burrowing owl. Land in lower
elevations of Zone 5 may also provide important foraging areas for Swainson’s
hawk, especially with enhancement of rodent populations. However, the
abundant wind turbines in the Zone (mostly in Subzones 5d and 5b) are serious
hazards to many species, especially red-tailed hawk, American kestrel, western
burrowing owl, and golden eagle (Orloff and Flannery 1992, 1996; Thelander
and Rugge 2000; National Wind Coordinating Committee 2001; Thelander et al.
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2003). Wind turbines are abundant and somewhat evenly distributed within Zone
5, so they will inevitably occur in some lands acquired under the HCP/NCCP
preserves. However, land mapped as wind turbines12 cannot be credited toward
any land acquisition requirement.
Land acquisition in wind turbine areas can contribute to the goals and objectives
of this HCP/NCCP. However, the Implementing Entity is encouraged to
consider retiring wind turbine leases on land it acquires when these leases come
up for renewal, or require turbine reconfiguring (e.g., replace many old turbines
with fewer turbines of new design in locations better for wildlife). Either action
could significantly reduce wind turbine impacts on covered species and other
native wildlife. Decisions to retire wind turbine leases will be made in
consultation with CDFG and USFWS. (Note that take of covered species by
wind turbines or take of migratory birds by wind turbines under the Migratory
Bird Treaty Act is not covered by this Plan.)
Land acquisition in areas with existing San Joaquin kit fox habitat conservation
easements in Zone 5 (e.g., surrounding the California Aqueduct) will not count
toward the land acquisition requirements.
Preserve System around Byron Airport. Rather than pay applicable fees, the
County may choose to mitigate impacts from future development at the Byron
Airport by implementing an avoidance and preservation program in and around
the airport property. The land on airport property to be impacted, avoided, and
preserved in perpetuity under this optional program are shown in Figure 5-4. The
lands that would be newly preserved contain valuable alkali grassland, alkali
wetland, and grassland landcover types adjacent to the mitigation bank and the
airport’s existing Habitat Management Lands were established when the airport
was built. The lands that would be preserved are in a biologically significant
area and their conservation would benefit numerous covered species known or
suspected to occur there including San Joaquin kit fox, western burrowing owl,
California red-legged frog, California tiger salamander, vernal pool fairy shrimp,
San Joaquin spearscale, and brittlescale. In addition to the 113 acres to be
conserved on the airport property (Figure 5-4), the County would be required to
preserve 170 acres in Subzone 5a or 5d to contribute to the Preserve System and
manage these lands according to the terms of the HCP/NCCP.
The following additional conditions apply should the County choose the
avoidance and preservation program option:


The County must dedicate a conservation easement on the areas proposed for
permanent preservation in Figure 5-4 on an incremental basis before
impacting the last 22 of the 88 acres that remain covered by the 1992 and
1993 permits (see Chapter 2 for more information on prior permits). For
every acre of impact above this threshold, 2.4 acres will be preserved up to a

12

The wind turbine land cover type was mapped as strips of wind turbines and 50 feet on either side; see Chapter 3
for further details. This may be a good estimate of the actual footprint of turbines and associated facilities.
Grassland between sets of turbines was mapped as grassland and includes most of the access roads between sets of
turbines.
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maximum preservation requirement of 283 acres with full buildout of the
airport. The first 113 acres of preservation must occur on properties owned
by the airport and shown in Figure 5-4 unless an exception is granted by the
Implementing Entity, CDFG, and USFWS. Lands to be acquired must be
consistent with all aspects of the Land Dedication In Lieu of Development
Fee section in Chapter 8 and must be in Subzone 5a or 5d.


The existing and new conservation lands on the airport property must be
managed in perpetuity by the County in a manner consistent with this Plan.



The areas immediately adjacent to runways or taxiways can neither be
developed nor credited for conservation (Figure 5-4). Vegetation
management on these areas must not affect adjacent new or existing airport
conservation lands.



Recreational parachute landings will be restricted to the current landing site
west of the north access road (Figure 5-4) to avoid impacts to sensitive
habitats and covered species in conserved areas13. Landings will be
monitored by airport staff to ensure they are restricted to this area. If
landings cannot be constrained, the Implementing Entity and the airport must
consult with CDFG and USFWS to develop additional mitigation measures
to minimize or offset these impacts.



Utility lines may be installed in the newly conserved lands subject to the
provisions of Chapter 6, including but not limited to the provisions for
mitigating utility construction in preserves.



The airport may subsequently elect to avoid and permanently preserve 14
acres of the area proposed for impact on the north edge of the east-west
runway, including a road alignment to connect this area to the existing airport
access road, parking lots, and hangars. Should the airport elect to avoid and
permanently preserve the entirety of this 14 acre area, the requirements for
off-airport conservation may be reduced by 42 acres.



The Byron Airport may also propose a mitigation package that combines fees
and land acquisition or dedication. A mitigation package different from
those in this Plan will be negotiated with the Implementing Entity and
approved by CDFG and USFWS.

Acquisition under Maximum Urban Development Area. If urban
development permitted under the HCP/NCCP exceeds that predicted by the
initial urban development area, the acquisition requirements within Zone 5 will
increase in proportion to the amount of urban development permitted under the
Plan up to the limits in Table 5-11. Above the initial UDA threshold, (i.e., within
the maximum UDA), land cover acquisition requirements will increase in
proportion to the land cover impact (see Land Acquisition under Different Urban
Development Areas above for a discussion of how to calculate the new
acquisition requirements under the maximum urban development area).

13

Continuation of this use reduced the credit that could be offered under the avoidance and preservation program for
the newly conserved lands.
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If urban development reaches the maximum limit assumed under the Plan, the
Implementing Entity will have acquired at least 8,100 acres (79%) of the annual
grassland in Subzones 5a, 5b, 5c, and 5d; at least 900 acres (80%) of the alkali
grassland; and 40 acres (90%) of the alkali wetlands to expand the core preserve
(Table 5-11). This core preserve must create a continuous habitat connection at
least 1 mile wide linking the conservation areas surrounding the Byron Airport
with the Los Vaqueros Watershed lands. The preserve must also create a link of
conservation land at least 1 mile wide between Vasco Caves Regional Preserve
and the Contra Costa–Alameda County line. This connection would almost link
the Brushy Peak Regional Preserve in Alameda County with Vasco Caves. All
land preserved in Subzones 5a and 5b must be connected to other preserve lands
within Zone 5 or to existing public lands such as the Los Vaqueros Watershed,
Vasco Caves Regional Preserve, or the Byron Airport conservation easements. If
parcels acquired in Subzones 5a and 5b extend into Alameda County, land cover
and habitat types that occur in Alameda County can be counted toward the
requirements in this Zone and the overall land cover requirements. Parcels
wholly within Alameda County do not count toward any acquisition requirements
of this Plan.
If fully acquired under the maximum urban development area, the core preserve
in Zone 5 will protect more of the crucial linkage for San Joaquin kit fox between
its range in Contra Costa County and its range in Alameda County. This
expanded core preserve will also protect the majority of potentially suitable
habitat for covered plants that are restricted to alkali soils: brittlescale, San
Joaquin spearscale, and recurved larkspur. Acquisition in Zone 5 will also
protect extensive habitat for tricolored blackbird (breeding and foraging), golden
eagle (foraging), western burrowing owl (breeding and foraging), and some
habitat for Swainson’s hawk (foraging).
In addition to the landscape- and species-level habitat requirements above, and
regardless of the amount of urban development beyond the initial urban
development area, the Implementing Entity must also achieve the following
objectives in addition to those listed for the initial urban development area:


Protect all of the four known occurrences of brittlescale in Subzones 5a or 5d
that occur outside existing protected lands.



Acquire the seasonal and alkali wetlands along the Contra Costa–Alameda
County line south of the California Aqueduct to link with CDFG lands in
Alameda County.



Give priority to acquiring those sites with suitable habitat for vernal pool
invertebrates in areas designated as recovery units (U.S. Fish and Wildlife
Service 2004c), including rock outcrops and basins that provide suitable
habitat for longhorn fairy shrimp.



Where feasible to meet other requirements, acquire land in Subzone 5c
modeled as suitable for silvery legless lizard. Most, if not all, of this habitat
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may be on private quarry land unsuitable for inclusion in the HCP/NCCP
Preserve System14.
The exclusions and guidelines described for the initial urban development area
regarding wind turbines also apply to land acquisition in Zone 5 under the
maximum urban development area.
Acquisition Requirements for Zone 6
In Zone 6, the Implementing Entity will focus on the following priorities:


Acquiring fee title or conservation easements on cropland or pasture along
Marsh Creek or Kellogg Creek that provide outstanding opportunities for
riparian restoration along the creeks to enhance suitable habitat for covered
wildlife species such as Swainson’s hawk and to protect foraging habitat for
Swainson’s hawk.



Acquiring fee title or conservation easements on most of the alkali grassland
and alkali wetland land cover types in Zone 6.



Land acquisition and wetland and upland restoration in Subzone 6a to
support and augment the Dutch Slough restoration project.

Acquisition under Initial Urban Development Area. Land acquisition
requirements in Zone 6 are shown in Table 5-11. The Implementing Entity will
acquire 250 acres of cropland or pasture in any of the following areas to help
achieve biological goals and objectives for several covered species (areas are not
listed in order of priority).

14



Adjacent to Dutch Slough (Subzone 6a). Dutch Slough is a 1,166-acre site
in northeastern Oakley that was recently acquired by the California Coastal
Conservancy and the California Department of Water Resources with the
goal of restoring the site to a self-sustaining mixture of shallow water,
intertidal marsh, floodplain, riparian, and upland habitats for a variety of
native and special-status species (California Coastal Conservancy 2002).
The Dutch Slough restoration project is by far the largest restoration project
underway in the inventory area. The project site is adjacent to two other
large sites with future restoration potential: the Big Break Regional
Shoreline and the Ironhouse Sanitary District parcels. Accordingly, the
potential habitat value in this area is expected to grow as other sites in the
immediate vicinity are restored. There are opportunities to support and
augment the Dutch Slough project by acquiring cropland or pasture
immediately east of the site that contains a similar mixture of significant
restoration opportunities. The Implementing Entity will consider land
acquisition in this area to meet land acquisition requirements in Zone 6.



Adjacent to Kellogg Creek (Subzones 6b, 6c, or 6f). Land acquired by the
Implementing Entity along Kellogg Creek could provide excellent riparian
restoration opportunities as well as opportunities to enhance upland habitat
adjacent to restored riparian woodland to support tricolored blackbird,

Note that quarries are not included as a covered activity in this HCP/NCCP (see Chapter 2).
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Swainson’s hawk, and western pond turtle. Riparian habitat restored in these
Subzones could provide nesting sites for Swainson’s hawk because these
sites are in close proximity to extensive foraging habitat for this species.


Adjacent to Marsh Creek (Subzones 6a and 6c and within the ULL).
Assessments of various reaches of Marsh Creek have shown that there are
excellent opportunities for riparian restoration on many parcels that now
support cropland or pasture (Natural Heritage Institute 2002; Natural
Heritage Institute and Delta Science Center 2002). The Implementing Entity
will consider acquiring parcels adjacent to Marsh Creek as long as those
parcels are within 1 mile of the Zone 6 boundary. This limitation ensures
that riparian restoration on these sites will attempt to provide adequate
foraging habitat for Swainson’s hawks nearby. Swainson’s hawks can nest
in large stands of riparian woodland that are close to urban development as
long as there is sufficient foraging habitat within at least 1 mile (Estep pers.
comm.). Portions of acquired sites that are not used for riparian restoration
will be enhanced as upland habitat and used as a buffer zone between
riparian areas and development.

Acquisition of cultivated agriculture in Zone 6 is limited to 250 acres for several
reasons. First, as of 2004, there has been little history in Zone 6 of successful
purchase of conservation easements on irrigated agricultural land. Because
landowners have had limited exposure to conservation easements, finding willing
sellers is expected to be difficult. Second, in order to meeting biological goals
and objectives, land acquired through conservation easements must be
conditioned to prohibit conversion to vineyards or orchards. This limit on crop
type will further reduce the pool of willing sellers in Zone 6. Lastly, the primary
function for covered species of cropland and pasture in Zone 6 is as foraging
habitat for Swainson’s hawk. (Acquisition of cropland or pasture near Dutch
Slough will also provide habitat and restoration opportunities for giant garter
snake.) Approximately 6,000 acres of cropland and pasture is expected to be lost
to covered activities during the permit term (Table 4-3). However, the vast
majority of the remaining 18,782 acres of these land cover types is already
protected by strong zoning in Contra Costa County. For example, the entire
approximately 6,000 acres of cropland in Subzone 6b is within the Agricultural
Core designation in the County General Plan, which strictly limits development.
Assuming much of this habitat remains cropland or pasture, it will remain
foraging habitat for Swainson’s hawk (some will also remain upland habitat for
giant garter snake) whether or not the Implementing Entity acquires it.
Acquisition of cropland and pasture in Zone 6 is focused on creating
opportunities for riparian restoration to expand cottonwood and other riparian
forest types that are very rare and underprotected in the San Francisco Bay Area
(Wild 2002).
If conservation easements are used, these easements will require that all enrolled
agricultural lands be managed to support new foraging habitat or to improve
existing foraging habitat for tricolored blackbird, golden eagle, western
burrowing owl, or Swainson’s hawk. Management that will be required under
the easements will be compatible with an ongoing economically viable
agricultural operation. Agricultural conservation easements will be in perpetuity.
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In the event that cropland or pasture cannot be acquired in Zone 6 or within the
ULL along Marsh Creek to meet land acquisition requirements (e.g., due to a
lack of willing sellers), a contingency is provided:


Preservation of cropland or pasture in Zone 6 can be substituted for
preservation of grassland habitat that is suitable foraging habitat for
Swainson’s hawk (see species habitat model in Appendix D for suitable
habitat in Subzones 5a and 5c) on an acre-for-acre basis.



Preservation of cropland or pasture in Zone 6 can also be substituted for
preservation of riparian woodland/scrub at a 5:1 ratio (i.e., 5 acres of
cropland preservation can be substituted for 1 acre of riparian
woodland/scrub preservation).



Cropland or pasture preservation in Zone 6 can also be substituted for
riparian restoration at a ratio of 10:1.



Riparian woodland/scrub preservation or restoration can only count toward
this substitution if it occurs within the range of Swainson’s hawk within the
inventory area as mapped by the species model or based on the best available
information.

The Implementing Entity will also acquire at least 100 acres (21%) of the alkali
grassland in Zone 6 to preserve potential habitat for alkaline plants and to protect
alkali sink scrub, a rare vegetation association (Table 5-11). The Implementing
Entity will also acquire at least 20 acres of alkali wetland, which occurs primarily
in Subzones 6d and 6e. The Implementing Entity will protect at least two
occurrences of recurved larkspur in Subzone 5a or 6d to meet biological
objectives for this species (Tables 5-1 and 5-20).
Acquisition under Maximum Urban Development Area. Land acquisition
requirements for Zone 6 under the maximum urban development area are the
same as those under the initial urban development area except that land
acquisition requirements for cropland/pasture are increased to 400 acres (Table 511). Land acquisition requirements for alkali grassland and alkali wetland in
Zone 6 increase to 300 and 40 acres, respectively.
Preservation of Habitat Continuity for San Joaquin Kit Fox
An important regional goal of this HCP/NCCP is to provide a viable connection
for San Joaquin kit fox between the large block of public lands in and around the
Los Vaqueros Watershed and Black Diamond Mines Regional Preserve.
Because this habitat continuity spans several Zones (2, 4, and 5), a separate
analysis was conducted to determine the needs of San Joaquin kit fox across the
Zones. This analysis and the requirements to preserve habitat continuity across
the inventory area for San Joaquin kit fox are presented below.
San Joaquin kit foxes occur in the Los Vaqueros Watershed and Black Diamond
Mines Regional Preserve and are assumed to regularly move through and forage
within the lands in between. This movement must continue in order to ensure a
viable population in the area and to maintain kit foxes in the northern portion of
the inventory area. There have been only two sightings of kit foxes between
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these areas; consequently, their movement patterns between these public lands
are largely unknown.
Four potential movement routes or habitat linkages15 are predicted for San
Joaquin kit fox between Black Diamond Mines Regional Preserve and the Los
Vaqueros Watershed (and adjacent public lands) (Figure 5-5). This prediction of
movement routes is based on the land cover mapping and habitat modeling
conducted for this HCP/NCCP, verified sightings of kit foxes, topography, and
field visits. All four routes are in Zones 2 and 4, and each is described below.
1. Round Valley. Annual grasslands that connect Round Valley to Black
Diamond Mines Regional Preserve through Subzones 4e, 4c, 2c, and 2b (and
possibly 2a) comprise the southernmost potential movement route for kit fox.
This route is by far the longest in the inventory area at 7.5–8 miles16,
approximately 6.5 miles of which crosses private land. This route is also the
narrowest in the inventory area, with long stretches 0.25 mile wide or less. The
grasslands within the movement route occur in a variety of landforms, including
valleys and ridges. San Joaquin kit foxes have been sighted in Round Valley and
within this movement route near Marsh Creek Road, suggesting that portions of
the route may be used. However, the northwestern end of the route has large
sections of rugged, steep terrain that is closely bounded by dense stands of oaks
and coastal sage scrub, which may seriously impede kit fox movement (Orloff
2003). Portions of this valley may serve as a habitat linkage (e.g., Round Valley
Regional Preserve), while most of the route likely serves only as a movement
route.
The long-term viability of this potential movement route is in question. The
California Bay-Delta Authority (CBDA) is studying the potential to expand the
Los Vaqueros Reservoir to as much as 500,000 acre-feet from its current capacity
of 100,000 acre-feet (CALFED Bay-Delta Program 2002). The maximum size of
the expanded reservoir would increase its surface elevation by 164 feet and its
surface area by 1,810 acres. This increase would flood nearly all the modeled kit
fox core habitat on the southwest side of the reservoir, eliminating that
connection across the Kellogg Creek watershed (Figure 5-6). The proposed
reservoir expansion would also reduce the width and viability of the route along
the northern shore due to expansion of the dam footprint (which may include
building a new and larger dam immediately downstream of the existing dam) and
construction of additional pumps, pipelines, and other facilities. Because of the
inherently poor quality of the movement route and the future reduction in its
viability due to the potential reservoir expansion, this route is not considered for
conservation in this HCP/NCCP. The proposed reservoir expansion is not
covered by this HCP/NCCP, but its effects are considered in Chapter 4 as
cumulative effects in the inventory area.
15

“Movement habitat” is defined as areas though which San Joaquin fox will move but not remain long enough to
establish dens, breed, or forage extensively. “Habitat linkages” are areas that provide important connections (i.e.,
support movement) and there is enough suitable habitat for San Joaquin kit fox to breed and forage.

16

The route is slightly shorter around the north end of the Los Vaqueros Reservoir (by the dam) and slightly longer
around the southwest end.
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2. Briones Valley. This potential movement route runs through Briones Valley
in Subzones 2c, 2d, and a portion of 2e. A secondary connection from Los
Vaqueros may exist through the Cañada de los Poblanos in Subzone 4d. The
movement route is approximately 5 miles long, 4.5 miles of which traverses
private land. Because Marsh Creek Road runs through a portion of this relatively
narrow valley (0.2–0.25 mile wide), the viability of this valley for kit fox
movement is uncertain. In addition, development of rural ranchettes in lower
Briones Valley threatens to fragment grassland habitat within the valley. The
hills between Briones Valley and Cañada de los Poblanos also contain annual
grasslands that are suitable for kit fox movement. A kit fox has been observed in
Briones Valley near Deer Valley Road, indicating that portions of the Briones
Valley movement route are used.
Suitable core habitat through most of Briones Valley is more than 0.5 mile wide
but is discontinuous at one end. At the northwest end of Briones Valley, suitable
core habitat narrows to less than 0.1 mile (Figure 5-7). To traverse this area from
Briones Valley, kit foxes would have to cross into Oil Canyon and Black
Diamond Mines Regional Preserve through patches of oak woodland, which is
not considered suitable habitat for the species. Although Briones Valley provides
moderate to poor connectivity for kit fox overall, the southern end of the valley is
relatively wide (0.5–0.75 mile) and provides a route from the Los Vaqueros
Watershed lands into Deer Valley and Horse/Lone Tree Valleys (Orloff 2003).
Most of Briones Valley likely serves only as a movement route, not a habitat
linkage, for kit fox. Briones Valley is considered an important secondary
movement route for kit fox in this conservation strategy.
3. Deer Valley. The potential movement route through Deer Valley occurs in
Subzones 2e and 2f. The movement route is approximately 4 miles long and is
already partially protected by the dedication of development rights on and around
the Roddy Ranch Golf Course. Suitable core habitat through most of Deer
Valley is more than 0.5 mile wide and is continuous from end to end. Suitable
core habitat narrows to approximately 0.3 mile near Black Diamond Mines
Regional Preserve where oak savanna and oak woodland may constrain kit fox
movement (Orloff 2003) (Figure 5-8). The ridge separating Deer Valley from
Horse Valley is relatively low and covered in sparse vegetation, so it may not be
a barrier to kit fox movement. The Roddy Ranch Golf Course also separates the
two valleys but is not considered a barrier to kit fox because annual grassland is
interspersed between the greens and fairways (Orloff pers. comm.) (Figure 5-9)
and kit fox are known to use golf courses in the southern part of their range
(Cypher pers. comm.). Most of Deer Valley likely serves as a habitat linkage for
kit fox in the region. Deer Valley is considered an important movement route for
kit fox in this conservation strategy.
4. Horse and Lone Tree Valleys. Horse and Lone Tree Valleys together form
the widest potential movement route for San Joaquin kit fox between Black
Diamond Mines Regional Preserve and Cowell Ranch State Park. Kit foxes have
been sighted along the eastern edge of Black Diamond Mines Regional Preserve
(adjacent to Subzone 2h); accordingly, they may use this area to move between
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Los Vaqueros Watershed lands and Black Diamond Mines. This movement
route traverses Subzones 2e, 2f, 2g, 2h, and 2i.
The route is wide enough (1–3 miles) and long enough (approximately 5 miles)
to potentially support breeding of one or several kit fox pairs within the route.
Therefore, Horse and Lone Tree Valleys serve as a habitat linkage for kit fox in
the region. The Horse/Lone Tree Valley potential movement route is part of a
much larger area of modeled suitable core habitat for kit fox at the southern edge
of Antioch (Figure 5-10). According to the land cover mapping, up to 4,815
acres of suitable core habitat is present in Subzones 2h, 2g, 2i, and 2e. Due to the
large size of this route, it is considered to have the highest biological viability for
kit fox movement (Orloff 2003). The home range size of kit foxes in Contra
Costa County is unknown, but based on home range sizes in the San Joaquin
Valley (1–12 square miles), this area could support between one and five kit fox
pairs (although the lower number may be more likely given that this area is at the
periphery of the species’ range [Orloff pers. comm.]). Researchers have
consistently indicated that the ecology of kit foxes in the northern portion of their
range is poorly known and may be different from the ecology of foxes in the
southern part of their range (Laughrin 1970; Swick 1973; Morrell 1975; Orloff et
al. 1986; Sproul and Flett 1993; Bell 1994; Duke et al. 1997). For example, the
northern populations of kit foxes appear to use different prey (ground squirrels
instead of kangaroo rats), and their dens tend to be derived from existing ground
squirrel or badger burrows rather than dug themselves (Orloff et al. 1986). In
addition, habitat (ground cover, dominant vegetation, land use practices, rainfall,
and in some cases topographic relief) is substantially different in the north than in
the south, where kit foxes are more abundant and well studied.
Development of up to 4,870 housing units has been proposed in the city of
Antioch within the Sand Creek area (Mundie & Associates and City of Antioch
2002), which includes portions of Subzones 2g, 2h, and 2i. In November 2005,
voters in the City of Antioch passed a measure to create an urban limit line south
of their city limits and to adopt a development agreement that vests the right to
develop up to 700 housing units and 40 acres of hotel and commercial uses in
Horse Valley. Annexation of this area was approved by the Local Area
Formation Committee (LAFCO) on November 8, 2006 and thus the city limits
nowextend to the northern edge of Subzone 2f, encompassing all of Subzone 2h
and almost all of Subzone 2g (though large portions of Subzone 2h are not
planned for development by the City of Antioch). The new Antioch urban limit
line greatly reduces the feasibility of acquiring most of Subzone 2g and portions
of Subzone 2h to establish a kit fox linkage through Horse and Lone Tree
Valleys.
Conclusions. The movement habitat through Round Valley is likely already too
long and narrow for normal dispersal movements. This route may lose its limited
viability due to the proposed expansion of the Los Vaqueros Reservoir. The
route through Briones Valley is viable through the southern part of the valley but
has uncertain viability in the northern portion where oak woodland encroaches on
the grassland corridor; accordingly, Briones Valley will be a secondary
movement route for kit fox. The Deer Valley habitat linkage appears viable
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because it is outside the new Antioch ULL and largely separated from future
urban development by the Roddy Ranch Golf Course (which will remain as a
golf course due to a dedication of development rights).
The routes through Horse and Lone Tree Valleys are the widest and shortest
movement routes and the only routes within this area currently large enough to
likely and consistently support a breeding pair of kit foxes (i.e., they provide a
substantial habitat linkage). However, the approved expansion of the Antioch
city limits to the south combines with the vested development rights within Horse
Valley makes their complete acquisition infeasible. Instead, conservation of
narrower movement routes will be pursued through portions of Horse Valley
through Subzone 2h (west of and through the Roddy Ranch Golf Course) in a
manner consistent with the voter approved Roddy Ranch Development
Agreement and any regulatory permits that may be secured for the development,
to connect to larger proposed conservation areas in Lone Tree Valley.
With acquisition of part of the Horse/Lone Tree Valley movement route and all
of the Deer Valley movement route, there would be a minimum of two and
possibly up to three routes for kit fox in the Preserve System into Black Diamond
Mines Regional Preserve with the Briones Valley as a secondary route.
Land Acquisition Requirements in Zone 2 to Protect San Joaquin Kit Fox
and other Covered Species. The Implementing Entity will acquire at least
2,400 acres of annual grassland within Subzones 2e, 2f, and 2h (i.e., 3.75 square
miles, or 75% of grassland within the Subzones) to preserve a continuous band of
modeled suitable core or low-use habitat for kit fox between Cowell Ranch State
Park and Black Diamond Mines Regional Preserve. This acreage was
determined from the habitat model for San Joaquin kit fox and the movement
route analysis described above; it represents the minimum acreage needed to
maintain the existing movement route and habitat linkage through Deer Valley
and to preserve connections through Horse Valley and Lone Tree Valley in Zone
2. When combined with suitable core habitat adjacent to these subzones, and
with improved management (e.g., Conservation Measure 2.4), this area should
also be capable of supporting at least one pair of San Joaquin kit foxes. To
minimize the indirect effects of new development expected in Antioch, the
boundary between the development and the preserve must be as straight a line as
possible, incorporating topographic features, if appropriate. In addition, it is
critical that wildlife-friendly design features are incorporated into urban
development (see Conservation Measure 1.9 and Appendix E) to minimize
adverse effects on the adjacent preserve.
The Implementing Entity will acquire at least 600 acres (58%) of the grassland
within Subzone 2h to enhance movement opportunities for San Joaquin kit fox
through this area and to provide a wide buffer zone between future development
in the Sand Creek area and the movement routes in Horse and Deer Valleys.
Land acquisition in this area will also provide an important buffer between
development and the known habitat of kit foxes at the eastern edge of Black
Diamond Mines Regional Preserve.
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Zone 2 contains 31% of the annual grassland in all the Zones and supports large
blocks of suitable habitat for several covered species including California redlegged frog, California tiger salamander, western pond turtle, foothill yellowlegged frog, and big tarplant. In order to meet the overall requirement for
preservation of this land cover type, to meet the preserve configuration
requirements described above for this Zone, and to support the conservation
goals and objectives for other covered species besides kit fox, the Implementing
Entity will acquire annual grassland in each Subzone to at least the minimum
requirements listed in Table 5-14. These values were determined based on the
following factors:


The ecological requirements of covered species.



The need for kit fox linkages between Cowell Ranch State Park, Black
Diamond Mines, and Clayton Ranch (emphasis on Subzones 2b, 2c, 2e, and
2f).



The need to provide viable movement routes for San Joaquin kit fox from
Cowell Ranch State Park to Black Diamond Mines Regional Preserve
(emphasis on Subzones 2e, 2f, and 2h).



The need to preserve and enhance ponds within the Zone to maintain and
enhance populations of pond-dependent covered species (emphasis on
Subzones 2b, 2c, and 2d).



The need to provide environmental gradients and a diversity of habitats
within the Zone (emphasis on all Subzones except 2g and 2i).



The need to provide some flexibility in preserve assembly within the Zone in
case there is a lack of willing sellers.

Land Acquisition Priorities
The preserve acquisition requirements are designed to provide flexibility to the
Implementing Entity in assembling the Preserve System, especially early in the
permit term. Despite this flexibility, the Implementing Entity should prioritize
land acquisition, where possible, in order to buy parcels under the greatest threat
of development and whose cost is expected to rise fastest. Land in Zone 2 is
subject to both the greatest threat and the greatest potential for cost inflation
during the early phases of the permit term; accordingly, land acquisition must be
focused there when willing sellers are available. Land in Zone 2 is also critical to
creating and maintaining movement and habitat linkages in the inventory area for
San Joaquin kit fox, one of the key covered species.
When possible, land should be acquired adjacent to the existing Preserve System
to ensure that, in the unlikely event that public funding does not become
available (see Chapter 9 for details), the Preserve System is at least a cohesive
unit rather than many isolated parcels.
Incorporating Covered Plant Populations in the Preserve System
The location of all covered plants within the inventory area is not known due to
survey and mapping limitations. General habitat distribution models were
developed for eight of the 11 covered plant species, but the conservation value of
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these models is limited because of the paucity of known occurrences of most
species in the inventory area. The habitat requirements of the remaining three
species are not well known enough to develop a credible model at this time.
Because of these limitations in the knowledge of the habitat requirements of all
covered plants, impacts on and conservation of covered plants will be based on
known populations rather than suitable habitat. Impacts on covered plants will
be tracked by population (see Chapter 4 and Table 4-6). Likewise, the
Implementing Entity must ensure that adequate numbers of populations of
covered plants are included in the Preserve System. Many covered plants likely
have unique microhabitat requirements such as soil types or plant associations
that cannot be mapped at the regional scale used in this Plan. Therefore, there is
too much uncertainty in using the broad habitat models in this Plan to account for
impacts and conservation for covered plants (these models were useful for
defining the regional Preserve System).
The great majority of known populations of covered plants in the inventory area
are outside the permit area, so many populations are expected to be included
incidentally in preserves as the Preserve System is established to meet natural
community and wildlife species goals and objectives. However, the
Implementing Entity must ensure that impacts to covered plants do not exceed
those predicted in Table 4-6 and predicted impacts are offset through
preservation of populations in the Preserve System. If the Implementing Entity
cannot preserve the necessary plant populations, then applicants with impacts to
covered plants will be required to do so in order to receive take authorization
under this Plan for any covered species. Data collection will occur through sitespecific surveys for covered plants in impact areas (planning surveys) and preacquisition surveys in new preserves.
To ensure that the Plan adequately protects covered plants, pre-acquisition
surveys on properties considered for acquisition must establish the presence,
absence, and health of populations of covered plants (see below for a definition
of “health” and Chapter 6 for survey requirements). To prioritize sites for
acquisition, the size of the populations preserved (measured in terms of acreage
and either plant cover or number of individuals, whichever is most appropriate
for the species and site) must always be at least as large as the populations of the
same species lost to covered activities. A healthy population of covered plants is
defined as one that has a stable or increasing population growth rate or has a high
potential to increase in size with improved management. This value cannot be
determined in the field on the basis of a single survey. For the purposes of this
HCP/NCCP, the health of a plant population will be inferred in the field on the
basis of the relevant characteristics listed below and assessment by a qualified
botanist. These inferences will be confirmed by the Implementing Entity within
the preserves17. (Several surveys per season or surveys over multiple years may
be necessary to assess all relevant site and population characteristics and to

17

Assessments of covered plant populations on sites of covered activities will be limited to inferences of population
health from surveys in a single season.
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ensure that populations within potential preserves are healthier than populations
lost to covered activities.)


Physical condition. Individuals in good or excellent physical condition for
the species (e.g., little or no signs of disease, viruses, severe herbivory,
nutrient deficiencies) are more likely to survive, achieve an average or
above-average lifespan, and reproduce more successfully than individuals in
poor physical condition.



Age structure. For perennial plants, having an age structure with many
seedlings or juvenile plants relative to adults suggests a stable or positive rate
of population growth. Seeds in the soil (i.e., the seed bank) are also part of a
plant population’s age structure, but this component is generally very
difficult to measure. Similarly, for the geophyte Mount Diablo fairy lantern,
dormant bulbs in the soil are a stage of the population age structure.



Reproductive success. Populations with evidence of average or aboveaverage reproductive success for the species (e.g., production of flowers per
plant, seed production per flower or per plant, proportion of seeds that appear
to be viable based on visual observations) are more likely to be increasing
than populations with below-average reproductive success because this is
often a key component of population growth rate. If reproductive success
cannot be measured, plant size or other physical features may be an
appropriate surrogate in some covered species.



Availability of suitable habitat. In order for a plant population to remain
stable or grow, enough suitable habitat must be present. Populations near
unoccupied suitable habitat or without evidence of shrinking suitable habitat
areas (e.g., exotic plants that may be expanding, native shrubs that may be
advancing) will be considered more healthy than populations without these
indicators.



Diversity of suitable habitat. Populations that occupy a wide range of
microhabitats for the species may exhibit relatively high genetic diversity
and therefore population health. Populations that occupy unusual
microhabitats for the species may indicate unusual genetic composition or
adaptations that should be preserved.

Sites selected for preservation of healthy plant populations will be incorporated
into the Preserve System to ensure long-term viability of these populations.
Preserves will contain adequate buffers between the plant population and
adjacent land uses; sufficient suitable habitat for the covered plant to support
population expansion and fluctuation; and a sufficient area in which to apply
beneficial management techniques such as appropriate disturbance regimes (see
Conservation Measure 3.9).
When practicable, all lands protecting covered plant populations will be
connected to existing protected areas or HCP/NCCP preserves. When not
practicable, the minimum preserve size to protect covered plant populations will
be determined on the basis of site-specific conditions but will not be less than 40
acres unless acquiring a smaller site is the only way to meet a land-acquisition
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requirement in this Conservation Measure (i.e., all other options have been
exhausted). The minimum preserve size required for the long-term viability of
covered plant populations will vary depending on species, site conditions,
population status, and surrounding land uses but will generally be unknown. A
40-acre minimum has been established because it is a common parcel size in the
inventory area (1/16 of a section) and because this is the estimated minimum size
needed to properly manage a site in the inventory area. Because land acquired
for the Preserve System must be linked to other HCP/NCCP preserves or existing
public lands whenever possible, few, if any, isolated, 40-acre preserves are
expected to be established. Additionally, preserves must be configured to
minimize the extent of edge (e.g., rectangles, squares, or circles instead of strips
or fragments).
Mitigation and Conservation Components
As discussed in Chapter 1, NCCPs are required to conserve species and their
habitats. To achieve this standard, this conservation strategy goes beyond typical
mitigation requirements. Although the Plan provides a single conservation
strategy to mitigate impacts and conserve covered species, it is important to
roughly delineate the mitigation obligations of the Plan from the conservation
components because USFWS and CDFG can only fund land acquisition that
contributes to the conservation component of the HCP/NCCP (i.e., they cannot
subsidize mitigation).
To address this need, the land acquisition requirements for terrestrial land cover
types were assigned to either a mitigation component (i.e., acquisition required
by the Plan as a result of covered activities) or a conservation component (i.e.,
acquisition required by the Plan to contribute to species’ recovery) based on a
“fair share” analysis. This analysis is described in more detail in Chapter 9 and
Appendix G. Briefly, this analysis considers the pace of open space acquisition
relative to the pace of development before and after adoption of the HCP/NCCP,
and assigns the land acquisition requirements of the HCP/NCCP according to the
premise that future development should mitigate impacts in the inventory area
proportionate to its share of the overall habitat impacts in the inventory area (i.e.,
impacts in the past and the future). The analysis takes into account the fact that
cultivated agriculture removes some but not all biological and open space values
from a site. According to the analysis, new development is responsible for 52%
of the land acquisition requirements shown in Tables 5-7 or 5-8, and existing
development (i.e., the public) is responsible for 48% of land acquisition shown in
these tables. The fair share analysis cannot be applied to wetland land cover
types. Wetland impacts are already clearly separated by mitigation and
conservation components on the basis of other factors (see Tables 5-5, 5-16, and
5-17).
This analysis is provided only for convenience in future accounting, and to help
delineate eligibility for public grant funding for the conservation portion of the
Plan. The HCP/NCCP is a single plan that must be implemented as a whole.
Permits will be issued on the basis of implementation of the entire Plan. The
development mitigation fees described in Chapter 9 will cover the responsibilities
and requirements that the Implementing Entity and participating local
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jurisdictions have to mitigate impacts in the inventory area. The remaining goals
of the conservation strategy will be met through a combination of state and
federal contributions, maintenance of existing local, state, and federal
conservation efforts, and from other funding from federal, state and private
competitive grants.
Stay-Ahead Provision and Rough Proportionality
The timing and sequence of preserve assembly relative to impacts of covered
activities is critical to the success of the HCP/NCCP. Progress towards
assembling the Preserve System must stay ahead of progress towards total
impacts allowed under the permit. This sequence ensures that preserve assembly
is keeping pace with development and that the Implementing Entity is making
steady progress towards the full Preserve System.
Such progress toward assembly of the Preserve System is a requirement under
the NCCPA. The NCCPA requires that implementation of mitigation and
conservation measures be “roughly proportional in time and extent to the impact
on habitat or covered species authorized under the plan” (California Fish and
Game Code Section 2820[b][9]). To meet the requirements of this section,
CDFG requires that NCCPs make progress towards the final conservation goals
(i.e., the ultimate size and configuration of the Preserve System) in proportion to
the impacts of covered activities. The Stay-Ahead provision in this Plan
described in Chapter 8 (Section 8.6.1) addresses this requirement.
To meet this Stay-Ahead provision at the beginning of HCP/NCCP
implementation, some land should be acquired prior to any permits being issued
under the HCP/NCCP to “jump start” the Preserve System. See Table 5-15 and
Section 8.6.1 for jump start guidelines.
Relationship to Land Acquisition outside the Inventory Area
In order to meet the requirements of this conservation strategy, all land
acquisition must occur within Contra Costa County and within the inventory
area, with two minor exceptions described above for Zones 4 and 5. The HCPA
recognizes, however, that land acquisition and management outside the inventory
area is important for the conservation of many covered species and natural
communities (Wild 2002). For example, Detachment Concord is a 12,920-acre
facility containing outstanding examples of grassland and riparian communities
and likely serves as core habitat for covered species such as western burrowing
owl, California tiger salamander, and California red-legged frog. There are 150
acres of high-quality riparian woodland and forest within the facility along
Mount Diablo Creek (Tetra Tech 2002). This area is adjacent to the inventory
area and the future HCP/NCCP Preserve System. The upland unit of the facility
adjacent to the inventory area is currently inactive. Although it currently
supports high-quality habitat, its future land use and management will greatly
influence the Preserve System near it.
The HCP/NCCP inventory area is also adjacent to San Joaquin County. The San
Joaquin County Council of Governments has been purchasing conservation
easements in western San Joaquin County since the Multi-species Habitat
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Conservation and Open Space Plan was completed in 2001 (San Joaquin County
Council of Governments 2001). Agricultural lands acquired by the
Implementing Entity in Zones 5 and 6 may support conservation efforts in nearby
San Joaquin County, and vice-versa.
To the south, the Preserve System will border Alameda County and come close
to connecting with existing public lands such as Brushy Peak Regional Preserve.
There is no approved or in-process regional conservation plan in Alameda
County. However, several agencies (EBRPD, City of Livermore, CDFG, and the
Altamont Landfill Open Space Committee) are actively acquiring land in fee title
or conservation easements for open space and conservation purposes in Alameda
County near Zone 5. Coordinated actions of the Implementing Entity and the
land acquisition agencies operating in Alameda County will enhance the
effectiveness of the HCP/NCCP preserves. Long-term acquisition needs in
Alameda County near the HCP/NCCP preserves include expanding Brushy Peak
Regional Preserve, linking the Los Vaqueros Watershed to the City of Livermore
Springtown Alkali Sink Preserve, and linking Bethany Reservoir Recreation Area
to Vasco Caves Regional Preserve (Stewart and Doyle pers. comms.). A
summary of the regional connections needed to link the HCP/NCCP Preserve
System with areas outside the inventory area is shown in Figure 5-11.
Conservation in the Inventory Area beyond HCP/NCCP
Requirements
The land acquisition requirements above are not designed to provide the
blueprint for all conservation in the inventory area. Open space acquisition will
continue separate from the HCP/NCCP during and after the permit term, and
projects not covered by the Plan will need to implement their own mitigation.
However, conservation that occurs separate from this Plan will benefit the Plan
and the biological resources of the inventory area if these acquisitions occur in
coordination with the Plan. The following general priorities were developed to
help guide conservation separate from the HCP/NCCP and to guide conservation
actions under the HCP/NCCP, in the event that separate conservation or other
actions prevent land from being acquired under the HCP/NCCP. These
guidelines build on the HCP/NCCP Preserve System to create a larger system of
conservation and open space in East Contra Costa County.


Subzones with High Acquisition Priority. More land acquired in Subzones
already designated as high priority for conservation (i.e., bringing the total
acquisition in these Subzones close to 100%) will strengthen the Preserve
System by creating larger, more contiguous conservation areas that are better
able to link with Alameda County existing protected areas in Contra Costa
County such as Black Diamond Mines Regional Preserve, Los Vaqueros
Watershed, and Mount Diablo State Park.



Subzones 4d, 4e, 4f. Additional acquisition in these Subzones will increase
protection of the Upper Marsh Creek Subbasin, including reaches of the
mainstem of Marsh Creek (4d). Additional land acquisition in these
Subzones will also widen protection of the Briones Valley (4d) and protect
additional suitable core habitat for Alameda whipsnake (4f).
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Subzones 4c, 4g. More acquisition in these Subzones will also protect more
of the Upper Marsh Creek Subbasin, including reaches of the mainstem of
Marsh Creek (4c). Acquisition here will increase linkages between lowerand mid-elevation sections of the Preserve System in oak woodland and
mixed evergreen forest.



Subzone 5c. Subzone 5c supports extensive stands of annual grassland that
are primarily east of Vasco Road. Areas abandoned by and reclaimed from
the active sand mine present opportunities for habitat restoration on relatively
rare sandy soils. Additional acquisition in this Subzone could link the Byron
Airport Mitigation Lands with Cowell Ranch State Park east of Vasco Road.



Subzones 3b, 3c. Acquisition in these small Subzones on the flank of Mount
Diablo would extend the park boundaries to incorporate steep slopes and
varied habitats. Rural residential development (3b) and gravel mining (3c)
limit acquisition opportunities.



Subzones 1d, 4b, 6d, 6e. The remaining Subzones have opportunities for
land acquisition that would support the Preserve System. Acquisitions in
Subzone 1d south of the future Buchanan Bypass would provide a useful
buffer between the road and the Preserve System. Subzone 4b is fragmented
by rural residential development along Morgan Territory Road, but small
parcels that remain could expand the Preserve System in adjacent Subzones.
Subzones 6d and 6e are largely cultivated agriculture, but acquisition of key
parcels could contribute to protecting all remaining alkali grassland and
wetland in these Subzones.

Preserve Management
Preserve management is designed to maintain and enhance vegetation
communities, habitat for covered species, biological diversity, and ecosystem
function. The location of preserves and condition of resources within these
preserves will not be known until suitable sites are identified, surveyed, and
purchased. Therefore, site-specific management objectives and techniques
cannot be developed until preserve sites are known.
The Implementing Entity will prepare two types of preserve management plans:
system-wide plans and preserve-specific plans (called preserve management
plans). System-wide management plans will be prepared to define an overall
approach to control exotic species and recreational uses of preserve lands. Exotic
species control is a serious regional issue and must be evaluated at that level. For
example, exotic plants that occur in the inventory area must be identified and
prioritized regionally for eradication or control. Efforts to eradicate or control
these species will only be successful in coordination with other land management
agencies and private landowners in the region. Similarly, recreational use must
be addressed in the preserve system as a whole so that a balanced, integrated, and
well-distributed mix of low-impact recreational opportunities can be provided,
and potential conflicts with resource protection goals can be effectively avoided
and minimized. Policies and guidelines for exotic species control and

East Contra Costa County HCP/NCCP

October 2006
5-54

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 5
Conservation Strategy

recreational uses for use in preparing the system-wide management plans are
presented in Conservation Measures 1.4 and 1.5 below.
Preserve management plans will also be developed for each preserve to identify,
on the basis of site-specific conditions and preserve objectives, the
management/maintenance actions necessary to ensure that desired ecosystem
characteristics and functions are maintained and protected. Preserve
management plans must also address and minimize the conflicts that may arise
when managing for multiple species and habitats. Preserve management plans
will also implement the system-wide plans for exotic species control and
recreational uses.
All system-wide and preserve management plans must be reviewed and approved
by CDFG and USFWS. Plans will also be updated and revised as part of the
adaptive management program (see Chapter 7). Prior to adoption of the first
preserve management plan, land management must be applied according to the
HCP/NCCP and best scientific practices. The conservation measures below
describe the objectives, principles, and general requirements of these preserve
and system-wide plans.

Conservation Measure 1.2. Prepare and Implement
Preserve Management Plans for Natural Habitat Lands
Preserve management plans will be prepared by the Implementing Entity for each
preserve on natural land cover types (i.e., on land not cultivated or irrigated for
crops or pasture; mostly in Zones 1–5; see Conservation Measure 1.3 for
management of other lands). Preserve management plans will describe preservespecific conservation strategies for maintaining and improving existing habitat
conditions for covered species and managing enhanced/created/restored habitats
to maintain or improve their functions for covered species over time through the
adaptive management process.
Preserve management plans will be prepared as soon as reasonably possible but
not longer than 1 year following acquisition of the first parcel in a preserve area.
Management plans will be developed in cooperation with adjacent land
management agencies, resource agencies, and current grazing lessees, if any. As
additional lands are added to the preserve, the management plan will be revised
(see schedule below) to reflect new management methods that may become
necessary. Until management plans are developed or formally approved,
preserve lands will be managed in the interim to maintain and improve covered
species habitats in accordance with the best available information and
management methods used there or in other protected areas in the inventory area
or in other established HCP/NCCP preserves. Management regimes that existed
prior to acquisition will continue until it can be shown through management on
other HCP/NCCP preserves or elsewhere in the inventory area, pilot studies,
experimentation, or other relevant studies that changing management
immediately will benefit natural communities or covered species.
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Preserve management plans will be working documents; accordingly, they should
not preclude the modification of management measures prior to plan updates in
cases where adaptive management or new research identifies more effective
techniques. The Implementing Entity shall formally review and systematically
revise preserve management plans at least every 10 years. This review should be
based on an evaluation of the success of management methods (i.e., knowledge
gained through the monitoring and adaptive management program) in achieving
objectives of the preserve, as well as on results of other outside research. As
applicable to each preserve, preserve management plans should include the
following types of information.
Objectives of the Conservation Area. Each preserve management plan will
clearly identify the biological objectives (e.g., aerial extent of each preserved,
enhanced, and restored community) for the preserve. Biological objectives for
each preserve will be tiered from the biological goals and objectives of the
HCP/NCCP (Table 5-1). Each preserve management plan will also identify the
landscape-, community-, and species-level conservation measures applicable to
the preserve.
Vegetation Management. Each preserve management plan will describe
preserve-specific objectives for the following goals.


Reducing the abundance and distribution of exotic plants.



Increasing or maintaining the abundance and distribution of covered plants,
native plants in general, and rare vegetation alliances.



Where appropriate, reducing the fuel load of the preserve so that the risk to
biological resources of catastrophic wildfire is at an acceptable level and the
risk to adjacent urban areas is minimized (meeting all state and local
requirements). The methods and intensity of fuel management will vary
depending on the location of the preserve relative to human populations and
structures; emergency vehicle access; and the sensitivity of resources in the
preserve to fuel load reduction techniques (e.g., fuel breaks, prescribed fire,
mowing). Because fuel load reduction in chaparral habitats may be
problematic (i.e., high-quality chaparral habitat is frequently characterized by
periodic wildfire), it may be necessary to establish buffers in which to
implement fuel load reduction.



Minimizing the impacts of vegetation management techniques on native
biological diversity and covered species (some impacts on covered species
from vegetation management are expected and are included in the take
allowances provided in this HCP/NCCP; see Chapter 4, Effects on
Ecosystems, Communities, and Species).

Each preserve management plan will identify the types of management actions
and the implementation schedule required to achieve the vegetation management
objectives. Anticipated methods for managing vegetation include, but are not
limited to, the following.


Livestock grazing.
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Prescribed burning.



Mechanical mowing (e.g., mowing fire breaks near the end of the growing
season around the margins of preserves or to simulate grazing in areas where
livestock cannot be used; large-scale use of heavy machinery to remove
vegetation such as chaparral/scrub will not be used).



Hand removal of vegetation (e.g., to remove infestations of exotic plants).



Application of herbicides (e.g., spot spraying to remove infestations of exotic
plants). There may be a need to apply herbicides on a large scale (e.g., to
control star-thistle). Note that herbicides are not proposed for coverage in
the Section 10(a)(1)(B) permit.

Preserve management plans will also describe the ongoing vegetation
management actions that must be undertaken to implement community-level
measures required on each of the preserves. The following sections include
detailed recommendations for management techniques and principles that must
be incorporated appropriately into each preserve management plan. These
measures describe management requirements and guidelines that will be applied
to vegetation communities to benefit suites of covered species:


Wetland and Pond Management (Conservation Measure 2.2)



Wetland Restoration and Pond Creation (Conservation Measure 2.3)



Grassland Management (Conservation Measure 2.4)



Natural Burrow Availability and Prey Base for Covered Species in
Grasslands (Conservation Measure 2.5)



Oak Woodland and Oak Savanna Management (Conservation Measure 2.6)



Compensate for Loss of Oak Savanna (Conservation Measure 2.7)



Chaparral/Scrub Habitat Management (Conservation Measure 2.8)



Streams and Riparian Woodland/Scrub Management (Conservation Measure
2.9)



Compensate for Loss of Streams and Riparian Woodland/Scrub
(Conservation Measure 2.10)

The following conservation measures are meant to address any additional
requirements for species conservation not adequately addressed by the naturalcommunity-level conservation described above. Management requirements and
guidelines in these measures must be incorporated into the appropriate preserve
management plans:


Protect and Enhance Roosting Habitat for Townsend’s Western Big-Eared
Bat (Conservation Measure 3.1)



Minimize Predation on Tricolored Blackbird Colonies (Conservation
Measure 3.2)
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Protect Golden Eagle Nest Sites within Preserve System (Conservation
Measure 3.3)



Temporarily Create Artificial Burrows in Grasslands to Attract and Retain
Burrowing Owls (Conservation Measure 3.4)



Establish Artificial Perches to Attract and Retain Burrowing Owls
(Conservation Measure 3.5)



Enhance Habitat for Western Pond Turtle (Conservation Measure 3.7)



Conduct Experimental Management to Enhance Covered Plant Populations
(Conservation Measure 3.9)

Fire Management. Each preserve management plan will include a fire
management plan with the following elements.


A map of fire access roads and gates.



Identification of fuel load management methods and criteria for their
application.



Criteria and procedures for use of prescribed fires for management purposes.



A description of fire suppression criteria, procedures, resources, and
responsibilities.



A discussion of restoration/rehabilitation of vegetation following a fire.

Fire is an important natural component of local ecosystems. Therefore, some
wildfires should be allowed to burn naturally to provide periodic disturbances
that will benefit natural communities and covered species. The fire management
plan must include a clear decision system to be used in determining when a
wildfire will be left to burn and when it must be partially or wholly contained to
prevent damage to structures, prevent injuries, or cause excessive disturbance to
natural communities.
Fire management plans, to the extent practicable, must be consistent with
achieving the biological objectives of the preserve. Preparation of fire
management plans for preserves will be coordinated with the California
Department of Forestry and Fire Protection, local fire districts, and the Bay Area
Air Quality Management District. Copies of all fire plans, including maps of
access roads and gates, will be provided to local fire fighting units.
The development of the fire management plan will, based on the location of
existing access roads and gates, include an assessment of the need to develop
additional fire access roads sited to minimize impacts on sensitive species and
communities and to minimize the need for new access roads (which could affect
sensitive species and communities) to be constructed under emergency
conditions (i.e., during fires). In addition, all access gates will include common
locks that will allow for ready access by firefighting agencies.
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Maintenance of Infrastructure. Each preserve management plan will include a
map showing the location of infrastructure, including roads, firebreaks, fences,
gates, pumps, wells, water control structures, ditches, canals, drains, powerlines,
and buildings. The management plan will include a schedule for inspecting
infrastructure to determine the need for maintenance. Work needed to maintain
infrastructure that is necessary for maintaining preserves (e.g., firebreaks, fences)
will be conducted as soon as practicable after the need for maintenance has been
identified. The management plan will also identify periods during which
maintenance activities should be conducted to avoid or minimize adverse affects
on covered communities and species. The Implementing Entity will also prepare
a hazardous materials management/spill prevention plan to identify procedures
that must be followed if hazardous materials are encountered or a spill occurs on
the preserve.
Monitoring Requirements. Each preserve management plan will describe
monitoring requirements, including monitoring schedules and reporting
requirements, applicable to the individual preserve. The monitoring element of
preserve management plans will tier from and supplement the overall monitoring
plan for the HCP/NCCP. Preserve management plans will also describe how
monitoring will be coordinated with monitoring conducted elsewhere in the
Preserve System and with monitoring in other public lands in the inventory area.
Examples of the types of monitoring that will be required, as applicable to each
preserve area, are described in Chapter 7, Monitoring and Adaptive Management
Program.
Adaptive Management. Each preserve management plan will include a
description of adaptive management. The adaptive management approach in
preserve management plans will tier from and supplement the overall adaptive
management program for the HCP/NCCP (see Chapter 7). This section of the
preserve management plan should include a description of how the results of the
effectiveness monitoring will be used to adjust management of the preserve
within the decision-making structure of the adaptive management process (see
Section 7.2.4, Organizational Structure, in Chapter 7).

Conservation Measure 1.3. Prepare and Implement
Management Plans for Cultivated Agricultural Lands
Agricultural management plans will be prepared by the Implementing Entity for
preserved croplands and irrigated pasture. As described in Conservation
Measure 1.1, cropland or irrigated pasture will be acquired primarily in Zone 6
along Kellogg Creek, Marsh Creek, or adjacent to Dutch Slough. Lands may
also be acquired along Marsh Creek within the ULL in Oakley or Brentwood.
The primary purpose of acquired agricultural lands will be to provide
opportunities for riparian woodland/scrub restoration along creeks and to expand
the restoration opportunities adjacent to Dutch Slough. Agricultural operations
on lands acquired by the Implementing Entity may or may not be compatible
with these goals (e.g., riparian restoration on small parcels may need to occur on
most of the parcel). If acquired agricultural parcels will be completely restored
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to natural land cover types and agricultural operations will cease, a management
plan will be prepared according to Conservation Measure 1.2 (Prepare and
Implement Preserve Management Plans for Natural Habitat Lands), rather than
Conservation Measure 1.3, though such plans must incorporate key provisions of
Conservation Measure 1.3 related to Swainson’s hawk and giant garter snake if
the parcel provides suitable habitat for these species.
Agricultural lands owned in fee title by the Implementing Entity or a
participating partner may continue in agriculture use under lease to farmers
where that use is consistent with riparian restoration and upland habitat goals for
the site (e.g., foraging habitat for Swainson’s hawk, foraging/breeding habitat for
western burrowing owl, or foraging habitat for tricolored blackbird, if
applicable). Some agricultural lands will be preserved under conservation
easements; in these cases, the Implementing Entity will prepare the management
plans in cooperation with the landowner and consistent with the conservation
easement.
The agricultural management plan will describe the agricultural practices that
will be undertaken to ensure the land’s suitability as upland habitat or as an
upland buffer adjacent to riparian woodland/scrub. The plan will also include
limitations on permitted practices to reduce adverse effects of some types of
practices on covered species and other wildlife (see Conservation Measure 2.11).
Habitat maintenance and enhancement measures will be designed to meet the
habitat needs of covered species as described in the species profiles. Habitat
maintenance and enhancement measures required in agricultural management
plans will be compatible with maintaining the ongoing economical viability of
agricultural use.
Site-specific conservation measures designed to maintain and enhance habitat for
Swainson’s hawk, western burrowing owl, tricolored blackbird, giant garter
snake, or other native species will be documented in the agricultural management
plan. Agricultural management plans will include the following components:


An inventory of the conservation values of the site at the time the easement is
enacted, including habitat values for relevant covered species.



A schedule of major farming activities (e.g., tilling, planting, harvesting).



A description of allowable crop types and locations farmed.



A description of allowable crop rotation patterns.



A description of how roads and field margins will be maintained.



An application schedule for and types of herbicides and pesticides to be
applied.



A description of provisions for compliance inspections, including access and
landowner notification.



Specific measures to maintain and enhance habitat for covered species
through avoidance, minimization, and enhancement.
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Provisions for adaptive management and monitoring consistent with
Chapter 7.

The Implementing Entity, with concurrence of the landowner, may also consider
managing lands preserved to provide Swainson’s hawk foraging habitat in a
manner that provides desirable benefits for other wildlife. For example, lands
managed in corn or grains could be managed in a manner that would also provide
suitable foraging habitat for wintering waterfowl during late fall and winter when
Swainson’s hawks are not present. If the site contains aquatic habitat that
supports or could support tricolored blackbird or other native species, the
management plan could also describe measures to maintain or enhance these
species. Examples of types of management actions that could improve foraging
or breeding conditions for native species are listed below:


Delaying the harvesting of hay and grain crops until as late as possible to
increase the reproductive success of ground-nesting birds that nest in
agricultural fields and to extend the period of forage availability.



Deferring the tilling of corn and grain fields until later in the fall to increase
the amount and availability of forage for waterfowl.



Leaving a portion of corn or grain fields unharvested to increase the quantity
of forage available for waterfowl (the forage would gradually become
available to these species as senescent plant stalks fall over as a result of
weathering).



Establishing a seasonal or permanent buffer zone around aquatic habitats to
reduce disturbance and improve foraging habitat for tricolored blackbirds.



Shallow-flooding corn, grain, and irrigated pastures during the fall and
winter to improve foraging conditions for waterfowl and shorebirds.

The Implementing Entity, with the concurrence of the landowner, will also
manage the agricultural lands to benefit giant garter snake whenever feasible.
The following techniques could be used to benefit this species:


Maintain water in canals or ditches within the range of the species during
their activity period (early spring through mid-fall).



Maintain or enhance emergent vegetation in canals for escape cover and
foraging habitat.



Maintain or enhance patches of grassland connected to waterways to provide
basking sites.



Create or maintain upland areas above flood stages to provide a refuge for
giant garter snakes during floods.

Agricultural management plans must be completed by the Implementing Entity
within 1 year of acquiring the agricultural parcel or a conservation easement on
the parcel. The key elements of the agricultural management plan (e.g.,
conservation goals and standards) will be negotiated with the landowner and
included in the conservation easement when this form of ownership interest is
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acquired. The management plan will include details on the techniques and tools
that will be used to achieve these goals. See Chapter 8, Section 8.6.3 for the
required elements of these easements, including the prohibitions on uses that
would degrade the conservation value of the easement land.
Rationale
Agricultural management plans are necessary to provide sufficient enforceable
terms in agricultural lease agreements and conservation easement agreements to
ensure that preserved agricultural lands will be managed in a manner that will
achieve stated biological objectives and meet terms and conditions of permits
(e.g., monitoring requirements).
Lands in cultivated agriculture provide the only suitable foraging habitat for
Swainson’s hawk in the inventory area, with the exception of low-elevation
grasslands of Zones 5 and 6 (see species model in Appendix D). Agricultural
lands and sloughs provide the only suitable breeding and foraging habitat for
giant garter snake in the inventory area. Restoration and management of these
lands in a manner compatible with Swainson’s hawk and giant garter snake is
one of the only means of preserving and enhancing habitat for these two covered
species in this Plan.

Conservation Measure 1.4. Prepare and Implement an
Exotic Plant Control Program for the Preserve System
An Exotic Plant Control Program will be developed by the Implementing Entity
and implemented for the Preserve System. When completed, applicable elements
of the system-wide plan will be incorporated into the individual preserve
management plans.
The goals of the Exotic Plant Control Program for the Preserve System will be to
control the spread of noxious weeds (as defined by the California Department of
Food and Agriculture) and invasive, exotic plants listed by the California Exotic
Pest Plant Council (California Invasive Plant Council 2006 or latest list18) into
new areas and to control infestations of noxious and serious weeds, where
practicable. Most nonnative plants within HCP/NCCP preserves cannot or
should not be controlled because they are either not invasive or are so widespread
that control is infeasible. An important goal of the Exotic Plant Control Program
will be to distinguish those species for which eradication or control will be the
objective and those species that will be addressed through landscape-level
management. The following major elements should be included in the Exotic
Plant Control Program:
1. An assessment of the exotic plants within the Preserve System that includes
the following components:

18

See http://www.cal-ipc.org/ for the latest list. The name of the organization was recently changed from the
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maps and descriptions of their distribution and abundance;



their known or potential effects on ecosystem function, native biological
diversity, sensitive natural communities, and covered species;



the means and risk of their spread to other areas within and outside the
preserves; and



the cost, feasibility, and effectiveness of available control measures for
each species.

2. Assessment of exotic plants not currently found in the preserves but that are
found nearby or in similar habitats and that might invade the preserves in the
future. The assessment should include a description of known or potential
effects on ecosystem function, native biological diversity, sensitive natural
communities, and covered species.
3. Development and application of criteria for establishing exotic plant control
priorities.
4. Integration and coordination of exotic plant control efforts in the Preserve
System with efforts of other ongoing exotic plant control efforts (e.g.,
participation in weed control activities in the Alameda–Contra Costa Weed
Management Area and coordination of weed control efforts with the Contra
Costa Resource Conservation District; the Contra Costa County Department
of Agriculture, Weights, and Measures; EBRPD; and CDPR).
5. A description of methods to control and prevent the establishment of exotic
plants and criteria for evaluating the suitability of application of these
methods based on site-specific conditions.
6. Description of a process by which future exotic plants can be evaluated
quickly to determine the best course of action for their effective removal or
control.
Development of the Exotic Plant Control Program will be coordinated with the
Contra Costa County Department of Agriculture, Weights, and Measures and
other major resource management agencies in the inventory area, including
CCWD, EBRPD, and CDPR. Control of many exotic plants in the inventory area
is a regional issue, so coordination with these agencies is essential. Coordination
could include sharing costs, staff, and equipment and conducting joint
management programs to address the regional problem of exotic plants.
Management to control exotic plants will be prioritized such that the exotic plants
with the greatest impacts on covered species are addressed first.
The Exotic Plant Control Program will be prepared within no more than 2 years
of acquisition of the first parcel. However, control of exotic plants on preserve
lands should begin immediately after acquisition if infestations are serious (e.g.,

East Contra Costa County HCP/NCCP

October 2006
5-63

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 5
Conservation Strategy

yellow star-thistle). The program will be evaluated and revised as needed.
Formal evaluations and revisions will take place at least every 5 years19.
Rationale
Exotic plants pose a serious threat to ecosystem function, native biological
diversity, and many covered plant species. However, the number of exotic plants
in the inventory area is unknown, as is the number of highly invasive noxious
weeds. Within the Los Vaqueros Watershed alone, biologists identified 13
noxious weeds during surveys between 1987 and 1995 (Jones & Stokes
Associates 1989; Brady & Associates 1996). Since these surveys were
conducted, new noxious weeds may have invaded the area. For example,
stinkweed (Dittrichia graveolens), an invasive species not recorded in The
Jepson Manual (Hickman 1993), has been recently identified in the inventory
area (HCPA Science Advisory Panel 2003). Furthermore, many exotic plants
cannot be effectively controlled due to their great abundance, high reproduction
rate, and proficient dispersal ability; the high cost of control measures; or
unacceptable environmental impacts of control measures.
The spread of exotic plants may be exacerbated by covered activities (e.g.,
increased human and pet populations that serve as dispersal vectors, increase in
roads and other dispersal corridors). Accordingly, an aggressive Exotic Plant
Control Program is needed to minimize the adverse impacts of exotic plants and
to enhance natural communities. Moreover, improved management within the
preserves is expected to increase the resilience of natural communities to
invasion by new exotic plants.
A system-wide Exotic Species Control Program will allow the Implementing
Entity to evaluate the threat of exotic plants across the Preserve System and then
determine the sites in greatest need of control measures and the sites where
control measures will be most effective and efficient.

Conservation Measure 1.5. Prepare and Implement a
System-wide Recreation Plan for the Preserve System
A recreation plan will be developed by the Implementing Entity and
implemented for the Preserve System. This plan will address lands that are
acquired for the Preserve System where recreational and educational uses are
compatible with the preservation and enhancement of natural communities,
covered species, and biological diversity. When completed, applicable elements
of the system-wide plan will be incorporated into the individual preserve
management plans (see Conservation Measure 1.2).
Generally, new public access on conservation easements acquired for the
Preserve System will be more limited than on Preserve System lands not in
private ownership, though regional trail connections and related facilities such as
19
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backpack camps may be needed on lands protected via conservation easement.
Public access to privately owned land under conservation easements will only be
permitted with the landowner’s consent. See Chapter 10, Assurances, for more
details.
Recreational uses will be designed to minimize impacts on biological resources
and must adhere to the guidelines listed below:


In all preserves, recreation is of secondary importance and must defer to the
biological goals and objectives of this HCP/NCCP.



Recreation will only be allowed where it is compatible with the biological
goals of the HCP/NCCP and has less-than-significant impacts on biological
resources after implementation of necessary mitigation measures, as
described in the EIR/EIS.



Recreational use and impacts will be monitored by the Implementing Entity
to ensure that uses do not adversely affect biological resources. If uses are
found to be adversely affecting biological resources, the use will be
discontinued until adjustments in the use can be made to reduce or eliminate
impacts (see Chapter 7 for details on monitoring).



Recreational uses allowed in preserves include hiking, non-motorized bicycle
riding, walking, horseback riding, wildlife observation and photography, and
environmental education and interpretation on designated trails at appropriate
sites. If determined to be compatible by USFWS and CDFG, up to four
staging areas, four small day-use picnic areas and two small backpack camps
shall be allowed within the preserve areas (see below for design restrictions
on these facilities). Activities will be allowed based on the ecological needs
of the given habitat. Any activities off-trails and other active recreation not
listed above (e.g., outdoor sports) are prohibited.



As approved by USFWS and CDFG, new picnic areas shall be operated
during daylight hours only and limited to eight standard picnic benches,
restrooms, potable water and trash receptacles. No irrigated turf or
landscaping shall be allowed in picnic areas. To the extent feasible, picnic
areas will be located on the perimeter of preserve areas and will be sited in
already disturbed areas. No private vehicles shall be allowed in picnic areas,
unless the picnic area is at a staging area and except for limited special
events approved by the Implementing Entity. Maintenance and emergency
vehicles shall be permitted access to picnic areas.



As approved by USFWS and CDFG, new backpack camps shall be limited to
use by no more than 25 people. Restrooms, potable water and trash
receptacles shall be provided. When feasible, campsites will be sited in
already disturbed areas. Private vehicles may be allowed to drive into camps
only during daylight hours, and only for the purpose of delivering supplies or
providing access for campers with disabilities. This restriction shall not
apply to maintenance and emergency vehicles. With the exception of
Americans with Disabilities Act (ADA) service animals, dogs shall only be
allowed in backpack camps on-leash and during daylight hours only. The
Implementing Entity will ensure that use of backpack camps is adequately
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supervised and controlled, and may implement a reservation and permitting
process for use of backpack camps.


The no more than four new staging areas will be developed only in areas
within preserves that are already disturbed and not suitable for habitat
restoration, and that do not contribute to the conservation objectives for
covered species habitats and natural communities. Sites at the edges of
preserves will be chosen over sites on the interior of preserves.



Public access to caves, abandoned mines, or abandoned structures will be
prohibited to maintain habitat for Townsend’s western big-eared bat and
reduce liability. Management of caves, mines and structures may be
necessary periodically to maintain bat habitat and to protect public safety.



No motorized vehicles or boats will be allowed in preserves, except for use
by the preserve manager or with the prior approval of the preserve manager
(e.g., contractors implementing HCP/NCCP conservation measures such as
habitat restoration and monitoring, grazing tenants, fire-suppression
personnel, and maintenance contractors). For preserves under conservation
easements, vehicle use will be allowed as part of the regular use of the land
(e.g., agricultural operations, permanent residents, utilities, police and fire
departments, other easement holders), as specified in the easement.



When compatible with HCP/NCCP biological goals and objectives, dogs
may be allowed in daylight hours in designated preserves or in designated
areas of preserves but only on leash. Leash laws will be strictly enforced by
preserve managers and staff because of the potential impact of dogs on
biological resources, including covered species such as San Joaquin kit fox,
western burrowing owl, Alameda whipsnake, and California red-legged frog.
Leash enforcement may include citations and fines. Dogs used for herding
purposes by grazing lessees must be under verbal control and show proof of
vaccination.



Recreational hunting or fishing within preserves will be prohibited.
However, hunting for management purposes (e.g., feral pigs, bullfrogs) is
encouraged where it will contribute to achieving the goals and objectives of
the HCP/NCCP. The Implementing Entity will coordinate with CDFG to
develop hunting protocols.



Public collecting of native species will be prohibited within preserves.



Introduction of domestic or feral animals, including ducks, fish, reptiles, and
any exotic, non-naturalized species, is prohibited within the preserves to
prevent interference with and mortality of native species, except by the
preserve manager for management purposes.



Trails will be established on existing roads or trails wherever possible to
minimize the need for new ground-disturbing activities and to reduce new
and ongoing maintenance costs.



New trails will be sited to minimize impacts on sensitive species (including
covered species) and communities including covered species, as well as
disturbance to adjacent landowners and land uses. Wetlands will be avoided,
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and trails through woodland or riparian habitat will not require tree removal
or substantial pruning.


Recreational uses will be controlled using a variety of techniques including
fences, gates, clearly signed trails, educational kiosks, trail maps and
brochures, ranger and police patrols, and interpretive programs.



Construction of recreational facilities within preserves will be limited to
those structures necessary to directly support the authorized recreational use
of the preserve. Existing facilities will be used where possible. Facilities
that support recreation and that may be compatible with the preserve include
parking lots (e.g., small gravel lots), trails, educational and informational
kiosks, up to one visitor center located in a disturbed or non-sensitive area,
and restroom facilities located and designed to have minimal impacts on
habitat and waters. Playgrounds, irrigated turf, off-highway vehicle trails,
and other facilities that are incompatible with the goals and objectives of this
HCP/NCCP will not be constructed.



Signs and informational kiosks will be installed to inform recreational users
of the sensitivity of the resources in the preserve, the need to stay on
designated trails, and the danger to biological resources of introducing
wildlife or plants into the preserve.



New trails will not be constructed through chaparral patches in order to
minimize disturbance to and prevent mortality of Alameda whipsnakes and
reduce the likelihood of wildfire ignition. If possible, existing trails through
chaparral should be rerouted around chaparral patches.



The Implementing Entity will prohibit or limit bicycle use on trails within
500 feet of core habitat for Alameda whipsnake to minimize impacts on this
species.



Trails, picnic areas, and backpack camps will be closed between January 15
and August 1 within 0.5 mile of active golden eagle nests to prevent
disturbance or harassment.



Trails, picnic areas, and backpack camps will be prohibited within 300 feet
of wetlands and streams that provide suitable habitat for covered amphibians
or tricolored blackbird.



When compatible with HCP/NCCP biological goals and objectives,
recreation plans for preserves adjacent to existing public lands will try to
ensure consistency in recreational uses across open space boundaries to
minimize confusion among the public. Preserves adjacent to non–
HCP/NCCP public lands with different recreational uses will provide clear
signage to explain these differences to users that cross boundary lines.



Preserves will be closed to all recreational uses until a recreation plan for the
Preserve System is developed and approved by the Implementing Entity
Governing Board, CDFG, and USFWS. If recreational activities will occur
near aquatic features, then EPA and USACE will be asked to comment on
the plan.
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Exceptions to the guidelines listed above will be considered by the Implementing
Entity on a case-by-case basis and will also require approval of the CDFG and
USFWS.
At a minimum, the recreation plan will contain the following elements:


Identification of sites within preserves where recreational use is compatible
with the goals and objectives of the HCP/NCCP.



Maps of existing and proposed recreational trails, staging areas, and facilities
and of habitat types impacted.



Site-specific methods of recreational use controls.



Trail and use monitoring methods, schedules, and responsibilities.



A framework for enforcement of recreational restrictions.



An evaluation of whether the impact of planned recreational use is below the
limits set in the EIR/EIS, and whether planned recreation is compatible with
the biological goals and objectives of the HCP/NCCP.



Clear triggers for use restrictions or closure based on sensitive biological
indicators (e.g., seasonal closures of some trails based on covered or
sensitive species activity periods).

The recreation plan will be prepared within no more than 3 years after acquisition
of the first parcel or when 25% of the Preserve System has been acquired,
whichever comes first. Recreation will not be allowed on HCP/NCCP preserves
until a recreation plan has been prepared and adopted for that site by the
Implementing Entity, CDFG, and USFWS, unless the preserve has a pre-existing
recreational use, in which case a recreation plan must be approved within 1 year
in order for the site to continue to be considered part of the Preserve System.
The recreation plan will be revised as needed as the Preserve System expands.
Formal evaluations and revisions, if needed, must occur at least every 5 years.
Rationale
Recreational uses may have impacts on biological resources, including vegetation
communities and covered species. However, the societal benefit of recreational
uses within limited areas of the preserves justifies accepting some minimal level
of impact on these resources. Allowing limited recreational use within preserves
will broaden the appeal of this HCP/NCCP; such access can be an important tool
in educating the public about the value of protecting and properly managing
biological resources. An educated and supportive public is essential for securing
additional funds for HCP/NCCP implementation.
Recreational users who understand the sensitivity of the resources in the
preserves may help patrol the preserves and provide valuable assistance to
preserve managers in ensuring that users follow the rules. Responsible users can
also become volunteers to assist preserve managers in maintaining preserves
(e.g., trail maintenance) and in complying with the terms of the HCP/NCCP (e.g.,
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covered species monitoring and habitat stewardship). This involvement may
reduce the overall cost of HCP/NCCP implementation.
Recreation within HCP/NCCP preserves is limited to low-intensity uses because
of the primary function of the preserves as habitat for covered species. A wide
variety of recreational opportunities are already available in rural parks
throughout the inventory area; these include Black Diamond Mines, Round
Valley, and Morgan Territory Regional Preserves; Contra Loma Regional Park;
Mount Diablo State Park; and the Los Vaqueros Watershed. These parks and
open spaces total over 35,000 acres within the inventory area. Any funds
generated as a result of recreational activities will be invested in the preserve
system.

5.3.2

Natural Community–Level Conservation
Measures
Multiple Communities
Conservation Measure 2.1. Enhance, Restore, and Create
Land Cover Types and Species Habitat
Enhancement is required for all land cover types on all acreage, where
appropriate, to improve the function of natural communities, maintain or increase
populations of covered species, and promote native biological diversity within
the preserves. Enhancement will be accomplished through the conservation
measures listed in Table 5-18.
Restoration or creation is also required for impacts on some land cover types to
ensure no net loss of these land cover types, to replace the functions of natural
communities and species habitat lost to covered activities, and to contribute to
the recovery of covered species. These requirements are in addition to the
preservation requirements described in Conservation Measure 1.1. Table 5-18
lists the type of compensation that is required for each land cover type. An
important goal of enhancement, restoration, and creation is to create selfsustaining natural systems with minimal artificial inputs (e.g., supplemental
water, pesticides, exclusion fencing, artificial perches and burrows).
Land cover restoration or creation will be conducted for land cover types that
have been lost or seriously degraded due to past activities, and for which
restoration is feasible and success has been demonstrated elsewhere: oak
savanna, riparian woodland/scrub, wetlands, and streams (Table 5-18). Where
restoration is infeasible, in-kind or out-of-kind/like-function creation of land
cover types is required.
Restoration and creation will be accomplished in two ways. The Implementing
Entity will be required to compensate for impacts of covered activities on
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specific land cover types through either restoration or creation at the ratios listed
in Tables 5-16 or 5-17 for the initial urban development area or maximum urban
development area, respectively. These ratios were determined on the basis of
current regulatory standards for compensation and the likelihood and time
requirements of successful restoration. For example, oak savanna, riparian
woodland/scrub, perennial wetlands, and ponds have ratios of 1:1 because
replacement of these land cover types is relatively simple, techniques are reliable,
and there is a high likelihood of success. Other factors were considered such as
required preservation ratios and restoration for species recovery (see below).
Ratios for alkali wetland and seasonal wetland are 2:1 because these land cover
types are rare in the inventory area, so compensation should be undertaken at a
higher ratio to offset losses. Required restoration ratios for all wetland land
cover types and oak savanna will apply at the end of the vegetation-establishment
period (i.e., compliance with required ratios will be assessed once restoration has
met its success criteria, see Table 5-2).
The actual acreage of compensatory restoration or creation needed will be
determined through planning surveys conducted at project sites to determine the
actual extent of impacts (see Chapter 6, Conditions on Covered Activities). The
Implementing Entity will also restore or create land cover types to contribute to
the recovery of covered species. Tables 5-16 and 5-17 list the acreage
requirements for recovery contributions that are required in addition to
compensatory habitat restoration and creation.
Land for the preserve system will be acquired that includes areas suitable for
restoration or creation as specified in the Conservation Strategy. Restoration and
creation will be designed within preserves to meet the goals and objectives for
each relevant habitat and covered species. Land cover restoration and creation
will increase habitat for specific life history requirements of covered species.
Sites selected for restoration will support soils and topography suitable for
restoring the target land cover type that was historically present at the site.
Restoration and creation will be designed and constructed to avoid or minimize
direct or indirect impacts on existing functioning habitat for covered species.
All habitat enhancement activities will be conducted within HCP/NCCP
preserves. Restoration and creation of habitat will also be conducted in
HCP/NCCP preserves except in rare instances. If no suitable sites are present or
actions are not biologically practicable in HCP/NCCP preserves (e.g., because
they may substantially adversely affect habitat for a covered species), then
restoration and creation may be conducted on lands in the inventory area
permanently protected for conservation (e.g., owned by EBRPD, CDPR, CCWD,
or a local land trust, or on a private mitigation bank20). Such habitat restoration
and creation sites must be located in areas of existing protected lands that are
managed consistently with HCP/NCCP Preserve System principles. To allow
restoration to occur on lands outside the HCP/NCCP Preserve System, the
Implementing Entity will enter into a binding agreement with the landowner
20
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ensuring that management of the area surrounding the restoration site will
continue to be consistent with the HCP/NCCP. The Implementing Entity may
share management responsibilities of the site and must maintain access in order
to monitor restoration development. Habitat restoration and creation on existing
protected lands (i.e., outside the HCP/NCCP Preserve System) will be funded by
the Implementing Entity. (Project proponents may also fund habitat restoration
or creation directly according to the terms described in the section Wetland
Mitigation Fee in Chapter 9.) Responsibilities for ongoing management and
monitoring of these sites will be determined on a case-by-case basis but will
always be funded by the Implementing Entity. Every effort will be made to find
suitable restoration or creation sites in HCP/NCCP preserves.
Restoration or creation conducted as mitigation for impacts must stay ahead of
impacts, just as land acquisition must stay ahead of impacts (see Section 8.6.1).
Restoration or creation that contributes to recovery effects can be implemented at
any time. Restoration or creation conducted to mitigate impacts must be initiated
so that mitigation requirements are ahead of impacts on each land cover type by
at least 5%. Measurement of this stay ahead provision will begin 2 years after
permit issuance to allow the Implementing Entity to establish the HCP/NCCP
Preserve System and initiate land cover restoration and creation, provided that
actual restoration and creation may never lag requirements by more than 20
acres. For example, if after 5 years, impacts on oak savanna total 10 acres, the
Implementing Entity must have initiated at least 10.5 acres of oak savanna
restoration. If restoration or creation cannot keep pace with impacts, then
impacts cannot be permitted under the HCP/NCCP.
As described in the preserve assembly measure (Conservation Measure 1.1), a
major focus in Zone 6 is acquisition of land along Marsh Creek, Kellogg Creek
or adjacent to Dutch Slough to provide opportunities for restoration of riparian
woodland/scrub. Most of the riparian woodland/scrub restoration required by
this Plan is expected to occur on these sites (see Figures 5-2 and 5-3). The
Implementing Entity must also consider investing habitat restoration effort on
Dutch Slough. According to preliminary assessments, there are opportunities for
extensive restoration on the site for wetland and upland habitat consistent with
the restoration requirements of this Plan (see Conservation Measures 2.1, 2.3,
2.7, and 2.10) including seasonal marsh and floodplain (137 acres), mixed
riparian-oak woodland (82 acres), and emergent marsh (224 acres) (California
Coastal Conservancy 2002). The Implementing Entity could contribute
significantly to the goals of the Dutch Slough project and help meet HCP/NCCP
requirements for restoration. Several covered species have been observed on or
near Dutch Slough, including Swainson’s hawk, western pond turtle, and silvery
legless lizard; the site also provides suitable habitat for giant garter snake.
Restoration at this site could enhance habitat for these covered species.
Restoration procedures and guidelines for specific vegetation communities are
found in the conservation measures listed in Table 5-18. Restoration actions are
covered activities because some of the restoration techniques are expected to
have temporary adverse impacts on covered species and may result in take of
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these species. Mitigation for these impacts is included in the conservation
strategy.
Almost all restoration or creation projects within the Preserve System are
expected to be completed (i.e., reach project success criteria) within the permit
term (30 years) because


almost all restoration or creation is linked to impacts of covered activities,



most impacts are expected within the first half of the permit term,



restoration projects must be started before impacts occur, and



most restoration projects are expected to reach success criteria within 5 years
of construction.

Oak savanna restoration may take up to 50 years to reach maturity, which is well
outside the permit term. However, no covered species are dependent on oak
trees, or the restoration of this land cover type. Instead, oak savanna restoration
is included to comply with NCCP requirements for natural communities. See
Conservation Measure 2.6 for more details.

Wetlands and Ponds
Conservation Measure 2.2. Manage Wetlands and Ponds
Wetlands and ponds within HCP/NCCP preserves will be managed to increase
hydrogeomorphic and ecological functions, and improve habitat for covered
species (see Conservation Measures 2.9 and 2.10 for measures related to streams
and riparian woodland/scrub). A variety of management techniques will be
applied to wetlands within the preserves. Conservation measures to be applied
will depend on the type, location, extent, and condition of the wetlands as
determined by the wetland delineation conducted in accordance with
Conservation Measures set forth in Chapter 6, Conditions on Covered Activities.
Wetland enhancement measures must be designed for specific wetland types (i.e.,
hydrogeomorphic context) and, in some cases, for specific sites. As described
below, the success of various techniques depends on the wetland type and the site
conditions under which they are applied. Wetlands that are highly degraded may
require more intensive management. Wetlands already in good condition (e.g.,
that support populations of covered species) may require little or no enhancement
measures. The biological goal and objectives are as follows:
Goal: Maintain and enhance hydrogeomorphic and ecological function of
wetlands and ponds to promote covered species, native biological diversity,
and habitat heterogeneity


Maintain or increase native emergent vegetation, where appropriate



Reduce sediment deposition and transport where appropriate

East Contra Costa County HCP/NCCP

October 2006
5-72

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 5
Conservation Strategy



Maintain or increase wetland and pond capacity and water duration as
appropriate



Maintain or increase flows to and connectivity among wetlands and
wetland complexes as appropriate



Eliminate or reduce non-native animals



Eliminate or reduce exotic plants



Maintain or enhance upland habitat adjacent to wetlands and ponds to
support the life-history requirements of wetland-dependent covered
species

Establish Baseline Conditions
Wetland delineations will be required in all impact areas in order to quantify the
impacts on jurisdictional wetlands and waters. Similarly, wetland delineations
are required within all preserves in order to demonstrate that the preservation
requirements of the HCP/NCCP, as well as those of the regional wetlands
permitting programs that will be developed from it, are being met. Wetlands
within preserves will also be surveyed to determine whether they support covered
aquatic or amphibian species or have the potential to support these species. In
addition, stockponds will be assessed to determine if they maintain water in
typical rainfall years for periods sufficient to support aquatic life stages of
California tiger salamander or California red-legged frog.
Guidelines for and Uncertainties in Applying Management
Techniques
The techniques listed below may be employed to enhance and manage wetlands;
however, this is not an exhaustive list.


Where appropriate, minimize grazing pressure to reduce trampling of
vegetation, soil compaction, development of “cow contours,” and bank
destabilization. Livestock surrounding wetlands and ponds should be
managed to maintain and enhance upland breeding, aestivation, and
hibernation habitat for wetland- and pond-dependent species such as
California red-legged frog, California tiger salamander, and western pond
turtle.



Introduce grazing to some areas to eliminate or reduce cover of exotic plants
when such a technique is consistent with maintaining values for covered
species. Grazing rotation can also reduce the erosive impacts described
above.



Install fencing around some wetlands and upland buffers to permanently or
temporarily exclude livestock and feral pigs.



Where exotic fish and bullfrogs are present, stockponds and other wetlands
can be drained (in concert with summer dry-season cycles) and subsoil
removed or sterilized to eliminate these species and improve the wetland or
pond’s long-term suitability for covered aquatic species and amphibians.
Some pond bottoms could be sealed with a liner to prevent recolonization by
exotic bullfrogs. This procedure will kill any native amphibians aestivating
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in the pond, but it is expected that native amphibians aestivating in adjacent
uplands should recolonize the pond. This technique is being used effectively
by EBRPD (S. Bobzein pers. comm.) but should be used only when less
disruptive techniques are ineffective.
Repairs could be made to improve water retention in stockponds that are not
functioning properly or not retaining water due to leaks; additionally,
stockpond capacity and water duration can be increased (e.g., by raising
spillway elevations) to support salamander and frog populations.


Where severe incision of sloughs/channels results in erosion and high
sediment loads, floodplain disconnection, bank destabilization, or
groundwater subsidence, geomorphically appropriate check dams can be
placed to stabilize the channel’s longitudinal profile, reduce erosive flow
velocities, arrest further channel incision, and encourage in-channel sediment
storage. Banks can be stabilized by biorestoration techniques including live
vegetation, brush-matting, vegetated soil lifts, root wad structures, and other
techniques that can be used in combination with grade control structures.



Where artificial fill, debris, or other structures have been deposited/built in
channels, floodplains, or other wetland flow pathways, these materials can be
removed to enhance wetland areas and improve hydrologic functioning.



Culverts will be evaluated in terms of their operation/function and
hydrologic/erosive impacts; poorly functioning culverts or culverts that block
passage of native species will be repaired, retrofitted, or stabilized.



In conjunction with controlling exotic plants in permanent marshes and
ponds, native emergent vegetation can be planted to improve habitat values
for some covered species (e.g., provide substrate for amphibian egg
attachment, cover for amphibian larvae, roost and nest sites for tricolored
blackbirds where the wetlands are located near foraging habitat).
Enhancement of these habitats must be balanced with the need to minimize
mosquito production (see below).

Ten covered species are dependent on wetlands and ponds in the inventory area.
Conflicts may arise when managing for multiple species and habitats. For
example, California red-legged frog and California tiger salamander have
different habitat requirements (see species profiles in Appendix D), which are not
necessarily compatible at the same site. Management techniques should be
implemented to address the needs of covered species already at the site, and to
enhance populations of all wetland-dependent covered species in the Preserve
System. Many of these techniques are described in detail in the program
designed for similar enhancement measures in the Los Vaqueros Watershed
(Jones & Stokes Associates 1993b). Successful elements of this program can be
incorporated into Preserve System management.
Wetland enhancement will be developed and implemented in coordination with
the Contra Costa Mosquito and Vector Control District (CCMVCD) to ensure
that enhanced wetlands do not substantially increase mosquito populations in the
preserves and threaten human health. CCMVCD staff will have reasonable
access to all wetland sites of concern to monitor mosquito populations and
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control these populations if warranted. Before applying control techniques
within the HCP/NCCP Preserve System, CCMVCD, the Implementing Entity,
CDFG, and USFWS will agree to acceptable treatments (i.e., techniques,
application rates, timing of application). Control techniques currently used by
CCMVCD include biological control (adding fish such as Sacramento perch,
mosquitofish [Gambusia sp.], or others); water management; vegetation
management; and chemical application (Malamud-Roam pers. comm.). The
period of concern for mosquito production (primarily Culex torsalis) in the
inventory area is mid-July through late September or October, depending on the
start of the rainy season. Seasonal wetlands that dry prior to this period (e.g.,
vernal pools, small ponds) are not a concern for mosquito production.
Once wetlands restored or created under Conservation Measure 2.3 reach their
success criteria, they will be brought under the wetland enhancement and
management program.
Rationale
Fencing wetlands on Los Vaqueros Watershed lands has been shown to be a
rapid, successful, and cost-effective method of enhancing some wetlands. After
fencing, vegetation cover and wetland species diversity can increase substantially
in stockponds and other permanent or near-permanent freshwater wetlands that
have been degraded by cattle grazing (Contra Costa Water District 2002). In this
HCP/NCCP, fencing locations and specifications will depend on several factors,
including site-specific conditions and the biological objectives that are being
addressed. For example, fencing wetlands may not be appropriate in some
locations, because promoting dense vegetation may adversely affect some aquatic
species, such as California tiger salamander (Bobzien pers. comm.).
In studies at Los Vaqueros, livestock exclosures were found to benefit seasonal
alkali wetlands in the short term. After 1 year, the relative cover, species
richness, and species diversity of native target plants was greater in exclosures
than immediately outside them (Jones & Stokes 1992b). The positive trend,
however, was not statistically significant, suggesting that improvements in this
vegetation community will be gradual and that further research is necessary.
Upstream factors that may have contributed to the decline of seasonal wetlands in
the inventory area include hydrologic changes that led to channel incision,
changes in channel runoff, hydrologic disconnection of channel and floodplain,
lowering of groundwater, and reduction of soil moisture in riparian areas (Jones
& Stokes Associates 1992b). A variety of methods/approaches are available to
arrest channel incision. For example, grazing management and fencing can be
used to curtail negative hydrologic effects. Check dams have been shown to be
effective at arresting channel erosion in seasonal alkali wetlands in the Los
Vaqueros Watershed within 6 months of dam installation (Jones & Stokes
Associates 1992b). Over time, such small dams may also increase the recharge
of the local aquifer, raising the water table and increasing soil moisture levels
near the surface. This effect could, in turn, increase the cover and extent of
seasonal wetland vegetation along stream channels.
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Conservation Measure 2.3. Restore Wetlands and Create
Ponds
In addition to the avoidance and minimization measures discussed in Chapter 6
and the enhancement approaches of Conservation Measure 2.2, the Implementing
Entity will restore wetlands and create ponds in HCP/NCCP preserves according
to the requirements in Tables 5-16 and 5-17. Compensation for impacts on
wetlands or ponds will be accomplished through restoration of wetland land
cover types at ratios of either 1:1 or 2:1, as well as through creation of ponds at a
ratio of 1:1 (Tables 5-16 and 5-17). The Implementing Entity will also restore or
create wetland and pond land cover types to contribute to the recovery of
California red-legged frog, California tiger salamander, western pond turtle,
tricolored blackbird, and covered vernal pool invertebrates. Guidelines for
wetland restoration and pond creation include the following:


Provide a net increase of wetland and pond area, functions, and values in the
inventory area. See Appendix J for a detailed discussion of the function and
values of aquatic resources in the inventory area by watershed and
subwatershed.



Compensate for the temporal loss of wetland and pond functions with
preservation of in-kind wetlands (Conservation Measure 1.1) while wetland
restoration or creation projects are implemented and restored wetlands are
developing their full functions. Applicants for coverage under the
HCP/NCCP who fill jurisdictional wetlands and waters will require separate
permits from USACE, RWQCB, or CDFG for authorization to fill those
waters. These agencies may require additional mitigation for these permits,
although it is the intent of the HCP/NCCP to incorporate any foreseeable
requirements of these agencies to avoid the need for additional mitigation.



Implement in-kind restoration of wetlands and ponds in preserves where
technically feasible and where restoration would avoid significant effects on
existing biological resources.



Where in-kind restoration is not technically feasible as determined by the
Implementing Entity in consultation with appropriate agencies, wetland
restoration will be achieved out-of-kind using a system of wetland functional
units to ensure that functions of restored wetlands are greater than the
functions of wetlands lost (Appendix J; Jones & Stokes Associates 1993b,
1994).



All wetlands and ponds restored or created will be designed to support
covered aquatic or amphibian species when physical and biological
conditions allow.



All restoration actions will avoid take of migratory birds and their eggs and
nests according to the restrictions of the Migratory Bird Treaty Act.



When feasible, reduce mosquito production by designing wetlands to
minimize suitable habitat for Culex torsalis and other human disease vectors.
Provide reasonable access for CCMVCD staff to monitor and control
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mosquitos at wetland sites when warranted and consistent with an agreement
between the Implementing Entity and CCMVCD.
Guidelines for Selecting Restoration Sites
Potential restoration sites will be identified and selected on the basis of their
physical processes and hydrologic, geomorphic, and soil conditions to ensure that
successful restoration can occur and be self-sustaining. Such an approach
increases the likelihood of successful restoration and reduces long-term
management and maintenance costs.
Restoration sites will be selected within the same watershed as the expected
wetland impacts, when feasible. This prioritization will ensure that wetland
mitigation occurs close to the impact area and preserves and enhances watershed
functions. Smaller watersheds in the western portion of the inventory area (e.g.,
Kirker Creek, Willow Creek) will not support wetland restoration equivalent to
expected impacts in those watersheds.
Restoration sites will also be selected based on their ability to support covered
species, support implementation of species-specific conservation measures, and
meet species-specific biological goals and objectives. For example, sites
designed to support tricolored blackbird should be located a sufficient distance
away from black-crowned night-heron rookeries to minimize predation on
tricolored blackbird (see Conservation Measure 3.2). Sites designed to support
breeding habitat for covered amphibians must have adequate upland habitat for
aestivation nearby. Restoration sites for aquatic land cover types must meet
minimum distances from dense urban development (Table 5-6) to receive credit
under this Plan.
Restoration and Creation Principles and Techniques
Wetland restoration or pond creation will be accomplished using the techniques
outlined in this section and described in detail in the conceptual wetland
restoration program being implemented for the Los Vaqueros Reservoir project
(Jones & Stokes Associates 1993b, 1994; Contra Costa Water District 2001a,
2001b). Restoration/creation principles and rationales for each aquatic land
cover type are described below.
Alkali wetlands. The Implementing Entity will restore alkali wetlands at a ratio
of 2:1 (estimated to be 62 acres of compensation for alkali wetland complexes21
with the maximum urban development area) and restore an additional 5 acres of
alkali wetland, including alkali meadows and alkali marshes, to contribute to
species recovery (Table 5-17) (Jones & Stokes Associates 1989). Restoration
will occur on suitable alkaline soils that have been degraded by disturbances such
as overgrazing or cultivation and that previously supported wetlands. Historic
photos and other historic records will be used to determine the former extent and
type of alkali wetlands present on potential sites. A key requirement for alkali
21

Actual acreage of alkali wetland compensation required is expected to be much less than 62 acres because alkali
wetland impacts and required compensation will be tracked based on jurisdictional boundaries in the field. This
land cover type was mapped at a regional scale using wetland complexes rather than site-specific (and smaller)
jurisdictional wetland boundaries.
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wetlands is the seasonal delivery of surface flows or shallow subsurface flows
that support the wetland environment. Structural flow impediments and channel
incision have historically altered flow delivery to such wetlands. Restoration
programs have been designed for a large alkaline wetland complex in Alameda
County and the city of Livermore (H. T. Harvey & Associates 2000; Jones &
Stokes 2001) that is similar to those found in the inventory area; these designs,
although untested, may be used as models.
Seasonal wetlands. The Implementing Entity will restore seasonal wetlands at a
ratio of 2:1 (estimated to be 143 acres22 of compensation with the maximum
urban development area) and restore an additional 20 acres of seasonal wetlands
to contribute to species recovery (Table 5-17). Whenever possible, seasonal
wetland restoration will be designed to support one or more covered invertebrates
in habitats such as vernal pools. Northern claypan vernal pools are a unique type
of seasonal wetland that occurs in unique hydrologic, soil, and geologic
conditions that need to be carefully considered for any restoration effort.
Restoration of vernal pools must occur within suitable areas that have been
severely degraded. Restored vernal pools will be evaluated to determine if
covered plants and vernal pool invertebrates are present at frequencies similar to
natural vernal pool complexes.
Ponds. The Implementing Entity will create ponds in preserves at a ratio of 1:1
(estimated to be 8 acres of compensation with the maximum urban development
area) and create an additional 8 acres of ponds to contribute to species recovery
(Table 5-17). Ponds will be created to support breeding habitat for California
red-legged frog , California tiger salamander, or western pond turtle. Created
ponds will be sited away from busy roads to reduce the likelihood of mortality
during periods when frogs, turtles, and salamanders move between ponds and
uplands. Pond depth will be sufficient to provide suitable breeding habitat for
red-legged frogs or tiger salamanders and to preclude dense growth of emergent
aquatic vegetation. Pond size will vary depending on the availability of water
and site and watershed conditions. Also, ponds will be created so that they can
be drained if necessary to control bullfrogs and other invasive (exotic) animals.
In some cases, ponds can be created by installing small check dams along
streams. However, this could cause the destruction of valued stream habitat.
Identification of potential pond sites should include an appraisal of the existing
stream habitat. Existing well-functioning stream habitat should not be used for
pond creation, if the construction would lessen the functioning of the stream. For
streams that are not well-functioning, stream restoration (see Conservation
Measure 2.10) should be the first priority and pond creation should only be
considered if no practical off-stream alternative exists. Any proposal to
discharge fill into jurisdictional wetlands and waters could require permits from
USACE, RWQCB, and CDFG (see Chapter 1). If pond creation is permitted,
then the approved sediment management measures must be followed to maintain
22

Actual acreage of seasonal wetland compensation is expected to be much less than 143 acres because seasonal
wetland impacts and compensation will be tracked based on jurisdictional boundaries in the field. This land cover
type was mapped at a regional scale using wetland complexes rather than site-specific (and smaller) jurisdictional
wetland boundaries.
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the pond in the long term. Upstream in-channel measures and small forebays can
be used to reduce sediment delivery to the created ponds.
Ponds will be designed so that they either do not retain water long enough to
support establishment of bullfrog, nonnative fish, or other predators of California
red-legged frog and California tiger salamander, or can be artificially drained to
deter such establishment. At the same time, they will be designed to remain
ponded for sufficient duration to support successful breeding of California redlegged frog and/or California tiger salamander. Native emergent and aquatic
vegetation will be planted in ponds to provide suitable breeding habitat for these
covered species.
Perennial wetlands. The Implementing Entity will restore perennial wetlands in
preserves at a ratio of 1:1 to replace all functions and values lost to covered
activities (estimated to be 75 acres of compensation under the maximum urban
development area) and restore an additional 10 acres of perennial wetlands to
contribute to species recovery (Table 5-17). Restoration will occur on suitable
soils and in areas where perennial wetlands historically occurred and have since
been drained or severely degraded. Restoration may include recreating the
historic topography of the site and planting native freshwater emergent and
aquatic plants. At least 25% of restored perennial wetlands will support breeding
habitat for tricolored blackbird and will be sited within flight distance of
blackbird foraging habitat. Credit will be given toward perennial wetland
restoration for perennial wetlands established as a result of the creation of ponds
described above (i.e., creation of ponds with emergent wetland vegetation).
Sloughs/channels. Impacts on sloughs and channels will be compensated by
restoration of slough/channel at a ratio of 1:1, where feasible, or restoration of
riparian woodland/scrub at a ratio of 1:1. There are limited opportunities for inkind compensation of impacts to slough/channel in the HCP/NCCP Preserve
System. Restoration of slough/channel to benefit giant garter snake will be
considered within the Dutch Slough restoration project (Subzone 6a). If the
Implementing Entity acquires land adjacent to Dutch Slough (see Conservation
Measure 1.1), slough/channel restoration to benefit giant garter snake could also
occur there.
If no opportunities exist for in-kind compensation, it is estimated that the
Implementing Entity will restore an additional 72 acres of riparian
woodland/scrub under the maximum urban development area scenario in existing
streams and channels that historically supported riparian woodland/scrub
vegetation (in addition to riparian vegetation restored to compensate for losses of
riparian habitat) (Table 5-17). Lost sloughs or channels may be difficult to recreate because of the constraints of existing agricultural operations and the
difficulty of creating the topographic and hydrologic conditions to support them.
By replacing lost sloughs and channels with riparian woodland/scrub, there will
be a net increase in high-quality habitat for covered species and biological
diversity. Any sloughs or channels supporting giant garter snake will be
addressed in accordance with Conservation Measure 3.6.
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Open water. Impacts on open water (aquatic land cover) will be compensated
by the creation of additional ponds at a ratio of 0.5:1 to support breeding habitat
for California red-legged frog, California tiger salamander, western pond turtle,
and tricolored blackbird. Restoration or creation of large bodies of open water is
not required because this land cover type provides limited values to wildlife.
Under the maximum urban development area, it is estimated that the
Implementing Entity will create 6 acres of additional ponds to offset open water
impacts.

Grassland
Conservation Measure 2.4. Manage Grassland
Native grasslands will be enhanced in the preserves by using techniques tailored
to the grassland type (i.e., the vegetation alliance) and the site. All stands of
grasslands with at least 25% relative cover of native species (grasses or forbs)
will be mapped within the preserves to identify areas suitable for special
management practices to maintain and enhance the proportion of native grass
cover. Each grassland stand will be classified to the alliance level according to
the CNDDB vegetation classification scheme (California Natural Diversity
Database 2002).
Grassland communities in the inventory area are complex and occur at all spatial
scales. There is also uncertainty about the proper management regime necessary
to maintain this complexity and enhance each grassland vegetation alliance. To
determine the best management strategy, pilot studies will be initiated on small
scales to determine the feasibility of enhancement activities on a larger scale.
The pilot studies will utilize a research design that addresses management actions
to promote native grassland species. The pilot studies will be conducted as part
of the Monitoring and Adaptive Management Program (see Chapter 7).
If monitoring demonstrates that the treatments are effective at increasing the
relative cover of native grasses and forbs, the preserve manager should evaluate
whether these treatments can be applied to the entire stand of the grassland
vegetation alliance to achieve enhancement objectives of grassland on a larger
scale. In some cases, management regimes could be shifted in time, location, or
intensity to achieve these objectives (or at least to partially achieve them). In
other cases, large-scale application of the techniques may not be feasible due to
their environmental impacts or hazard risk. This evaluation must be done on a
case-by-case basis in which the expected benefits of the techniques to grassland
are weighed against the environmental impact, risk, and increased cost of
applying the technique on a larger scale. The biological goal and objectives are
as follows:
Goal: Enhance grassland to promote native biological diversity and habitat
heterogeneity.
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Increase the relative cover of native grasses and forbs in native
grassland vegetation alliances and other grassland types



Increase structural diversity by creating and maintaining a mosaic of
grassland types and conditions



Reduce the biomass, cover, and extent of exotic plants (i.e., non-native
invasive plants) in the Preserve System

Guidelines and Uncertainties in Applying Management Techniques
Techniques that could be used to enhance grassland include but are not limited to
those listed below.


Livestock grazing, including variation in timing, frequency, intensity, grazer;



Prescribed burning,



Mowing and mulching,



Supplemental seeding,



Raking,



Herbicide application (herbicide application is not a covered activity under
the ESA permit),



Grazing exclusion,



Combination of techniques across different temporal or spatial scales.

Enhancing grasslands within HCP/NCCP preserves will likely require applying
many of these management techniques simultaneously at different sites and on
different scales in order to create a mosaic of grassland conditions. Applying
different management techniques across different spatial and temporal scales will
maximize habitat heterogeneity across the landscape and will tend to increase
native biological and structural diversity (Fuhlendorf and Engle 2001). For
example, the buildup of dead plant material, or thatch, has been implicated in the
suppression of native annual forbs in unmanaged wet grasslands in California
(Hayes and Holl 2003). Techniques to reduce thatch (e.g., livestock grazing,
prescribed burning, raking) should be applied only where the treatment is
expected to benefit native grassland species.
Managers must consider the impacts of management treatments on other covered
species. For example, if burns occur within Alameda whipsnake habitat, burning
in September, October, or November may be compatible with whipsnake
protection goals (Jones & Stokes Associates 1992a; Swaim pers. comm.).
Ongoing research within the inventory area includes experimental burns to
determine the effects of this management tool on Alameda whipsnake (Swaim
pers. comm.). Management treatments may affect covered plants in both positive
and negative ways (Gillespie and Allen 2004), so it is important to monitor
several life stages to determine the net effect of management actions.
Site conditions (both physical and biological) and land use history will be
important in developing appropriate management techniques to attempt to
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enhance native grassland alliances (Hamilton et al. 2002). For example, in the
Los Vaqueros Watershed, native grasslands occur primarily on steep north- or
east-facing slopes where soil moisture tends to be higher (Jones & Stokes
Associates 1989). Management strategy at these sites will differ from sites on
more level topography and drier, south-facing slopes. Huntsinger et al. (1996)
showed that different populations of purple needlegrass may respond differently
to the same treatments of grazing or burning. Bunchgrass stands in areas that
have been cultivated may require more intensive management than stands outside
cultivated areas (Hamilton et al. 2002). Management techniques to increase the
cover of native perennial grasses will likely be most successful in areas that
already have a substantial proportion of native perennial grass cover.
Livestock grazing is an important management tool currently used in the
inventory area on a regional scale by land management agencies (e.g., EBRPD)
to enhance vegetation, and reduce the biomass and spread of exotic plants.
Grazing is an important economic and cultural activity in the inventory area that
can be consistent with good stewardship of grassland and oak woodland
communities. In general, moderate livestock grazing can benefit many plants
and animals, including covered species. After extensive fieldwork in the Los
Vaqueros Watershed, biologists have observed that many special-status wildlife
species either benefit by grazing or are unaffected by it (Jones & Stokes
Associates 1989, 1992a; Contra Costa Water District 1993; Brady & Associates
1996). For example, moderate intensities of livestock grazing tends to increase
densities of California ground squirrels (Fitch 1948; Jones & Stokes 1992c),
which in turn benefits San Joaquin kit fox, western burrowing owl, California
tiger salamander, and California red-legged frog among other species.
The flora of the East Bay evolved under the influence of prehistoric herbivores,
large herds of deer, elk, antelope, and other grazing animals. At present,
livestock grazing utilizing cattle, sheep and goats can be useful as a vegetationmanagement tool to maintain and improve habitat conditions for resident plants
and animals and to reduce fuel loads for wildfires. Animals have different
preferences and abilities to be selective grazers and therefore have different
impacts on vegetation. Sheep and goats are the most selective, followed by
horses and then cattle. Management plans should take these differences into
consideration. Livestock grazing may be compatible with the maintenance and
even the enhancement of native plant communities, including some native
grassland associations. For example, moderate grazing levels may help to
maintain purple needlegrass (Menke 1992).
Grazing in certain native grassland communities, however, may be inappropriate
or may need to be reduced to maintain or enhance these communities. For
example, five approximately 0.2-acre grazing exclosures were established in
1991 in alkali vegetation communities and alkali scalds in the Los Vaqueros
Watershed (Jones & Stokes 1992b). The results of this experiment suggest that
alkali grasslands and meadows interspersed with barren scalds respond quickly to
the exclusion of grazing through increases in native plant biomass, density, and
species diversity.
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Warm-season (late spring and fall) prescribed burning has been effective in some
areas at increasing the cover of native species in grasslands and reducing the
cover of exotic species (Menke 1992; Meyer and Schiffman 1999; Fehmi and
Bartolome 2003; Gillespie and Allen 2004). Late fall (September–October)
burning is recommended for native grassland enhancement plots on Los
Vaqueros Watershed lands (Brady/LSA 1996, 1999).
Once native species cover is increased, repeated burning, or a combination of
burning and mulching or grazing over several years, may be necessary to
maintain the increased cover of native species (Parsons and Stohlgren 1989).
Short-term winter grazing following burning may help to control exotic grasses
as they germinate after winter rains (Brady/LSA 1999). Alternatively, midsummer grazing may be effective because by then most native perennial grasses
would be dormant and not substantially damaged by grazing. Herbicide
application may be necessary in particularly heavy infestations of exotic plants
(e.g., Transline herbicide is effective in controlling yellow star-thistle in the
inventory area [Olson pers. comm.]; see also Conservation Measure 1.4).
Experimental treatments to increase the cover of native species could include
supplementing the seed rain of native forbs to increase their opportunities to
establish and outcompete the exotic grasses and forbs (Seabloom et al. 2002).
Any seed supplements in native grasslands must use locally derived genetic
stock. To maximize the success of seed addition, pretreatment (e.g., burning 1
year prior to seeding to reduce weed seeds on the surface and in litter) may be
required (Brady/LSA 1996). Recent research conducted on serpentine grasslands
in Santa Barbara suggests that seedlings of California native forbs can be
excellent competitors when enough seeds are present to overcome the dominance
in the seed pool of the exotic grasses and forbs (Seabloom et al. 2002). In a
5-year experiment, burning or mowing had no effect on the abundance or the
proportion of native forbs without seeding. Experimental treatments could
include testing this approach by seeding grasslands with native and locally
collected seeds within the preserves.
Rationale
Native grassland vegetation alliances are expected to be found within the
preserves, but these grasslands are expected to be degraded (i.e., low relative
cover of native species) due to past or current land uses practices and the spread
of nonnative plants. California native grasslands have been identified as one of
the most endangered ecosystems in the United States (Noss et al. 1995).
Accordingly, their maintenance and enhancement within HCP/NCCP preserves
should be a high priority.
Enhancing grasslands may benefit covered plants such as big tarweed, Mount
Diablo fairy lantern, recurved larkspur, showy madia, Diablo helianthella, and
Brewer’s dwarf flax. Research on a rare plant endemic to the East Bay, largeflowered fiddleneck (Amsinckia grandiflora), has shown that native grasslands
provide better habitat than grasslands dominated by exotic annual grasses
(Carlsen et al. 2000).
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Enhancement of native grassland alliances must be implemented using an
experimental approach (i.e., adaptive management), because site-specific
conditions of species composition, topography, and soils will determine which
techniques will work best.

Conservation Measure 2.5. Manage Natural Burrow
Availability and Prey Base in Grasslands
California ground squirrels provide burrows that provide substantial benefits to
several covered species, including San Joaquin kit fox (den sites), western
burrowing owl (nesting and roosting habitat), and California red-legged frog and
California tiger salamander (upland aestivation sites). Small mammals,
particularly California ground squirrels, are important prey for San Joaquin kit
fox, and are a component of the prey base for western burrowing owl, golden
eagle, and Swainson’s hawk. Preserved grasslands will be managed to enhance
small mammal populations (e.g., voles, mice, rabbits). The biological goals and
objectives are as follows:
Goal: Increase availability of burrows within grassland for San Joaquin kit
fox, California tiger salamander, California red-legged frog, and western
burrowing owl


Increase the number and distribution of California ground squirrel
burrows

Goal: Increase the prey base for San Joaquin kit fox


Increase California ground squirrel and other small mammal
populations within suitable core habitat for San Joaquin kit fox

Establish Baseline Conditions
On preserve lands where rodent control measures are being implemented, the
Implementing Entity will conduct a baseline survey to estimate the distribution
and abundance of ground squirrels. Follow-up monitoring will be conducted to
determine the effect of removing control measures on ground squirrel abundance
and distribution.
Guidelines for and Uncertainties in Applying Management
Techniques
Management techniques that will be considered to achieve these objectives
include the following:


Livestock grazing,



Eliminating or reducing rodent control in preserves,



Creating debris piles or soil disturbance to encourage rodent colonization.
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The Implementing Entity will minimize existing rodent control measures (e.g.,
poisoning, hunting, and trapping) in preserves. Minimizing existing ground
squirrel control measures may be sufficient to increase squirrel populations in
some areas. However, some rodent control measures will likely remain
necessary in certain areas where dense rodent populations may compromise
important infrastructure (e.g., pond berms, road embankments).
If ground squirrel populations do not increase using passive means, then active
measures, such as creating soil or debris piles (while not promoting weed
infestations), will be taken to encourage rodent use in the area. Where lands
neighboring preserves require ground squirrel management to protect agricultural
uses or public health, the Implementing Entity will establish a buffer zone in the
preserve within which ground squirrel colonies will not be encouraged or may be
controlled. The width of this buffer will be determined by the preserve manager
in consultation with neighboring landowners and Implementing Entity scientists.
The buffer width will depend on site conditions, the size and density of the local
ground squirrel population, and the intensity of control methods used adjacent to
the preserve. The use of rodenticides or other rodent control measures will be
prohibited in preserves except as necessary to address adverse impacts on levees,
road-beds, railroad-beds, pond berms, or other essential structures within or
immediately adjacent to preserves.
Other ecological factors, in addition to the size and density of rodent populations,
may limit the populations of covered species in the inventory area. For example,
the population of San Joaquin kit fox in the inventory area may be limited by
mortality from road kill, poisoning, coyote predation, or competition from
nonnative red foxes (U.S. Fish and Wildlife Service 1998). However, there is
evidence in other parts of the kit fox range that the abundance of prey affects
reproductive success (Egoscue 1975; White and Ralls 1993). Although research
to date suggests that prey abundance is important, a lack of studies in the
northern part of the kit fox range contributes to uncertainty about the efficacy of
this conservation measure in the preserves. Because of this uncertainty, adaptive
management and research studies are required to understand factors controlling
kit fox population and to improve management techniques.
Pilot studies of management methods that enhance the rodent prey base, and
particularly the populations of ground squirrels, will be conducted through the
Adaptive Management Program (see Chapter 7), and effective management
measures will be incorporated into grassland management actions (See
Conservation Measures 1.2 and 2.4).
Rationale
This measure is intended to supplement other conservation measures to increase
the population size of several covered wildlife species. Enhanced rodent
populations will increase the prey base for San Joaquin kit fox and covered raptor
species and will increase the availability of potential den sites for San Joaquin kit
fox, nest and roost sites for western burrowing owl, and aestivation sites for
California tiger salamander and California red-legged frog. Historically,
measures such as hunting and rodenticides have been used extensively in the
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inventory area to control rodents and reduce conflicts with livestock. This has
greatly decreased the populations of rodents, reducing prey availability for their
predators. In 1975, California ground squirrel, which is the main prey item for
San Joaquin kit fox in Contra Costa County, was severely reduced countywide
after extensive rodent eradication efforts (Bell et al. 1994; U.S. Fish and Wildlife
Service 1998). California ground squirrel populations have been increasing in
Contra Costa County since then; however, the extent of their regional recovery
may still limit San Joaquin kit fox and western burrowing owl presence and
abundance in the eastern portion of the County (Orloff and Johnson pers.
comms.).

Oak Woodland and Oak Savanna
Conservation Measure 2.6. Manage Oak Woodland and
Oak Savanna
Protecting and enhancing the major vegetation and structural components of
these communities (i.e., tree canopies, grassland understory, dead and downed
wood) will benefit the important guilds of wildlife species that use the oak
woodlands and oak savannas. The Implementing Entity is required to acquire
900 acres of oak woodland and oak savanna (Table 5-7 or 5-8). However,
several thousand acres of oak woodland and savanna are expected to be included
in the Preserve System (possibly as much as 9,000 acres) because this land cover
type is found throughout the inventory area and may be acquired in the course of
satisfying other requirements. The Implementing Entity will maintain or enhance
oak savanna and oak woodlands within preserves through a process of
assessment, factor analysis, active management, and long-term monitoring. The
biological goals and objectives are as follows.
Goal: Maintain the current canopy coverage of oaks and other native
overstory trees within oak woodland and oak savanna land cover types


Ensure tree recruitment and age structure are adequate to replace lost
trees and maintain canopy coverage



Reduce competition between tree seedlings and other plants to enhance
survival rates of tree seedlings and saplings

Goal: Enhance oak woodland and oak savanna to promote biological
diversity and habitat heterogeneity


Increase the proportion of native species in oak woodland and oak
savanna understories



Leave in place snags, dead trees, and downed wood
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Establish Baseline Conditions
Oak stands will be assessed in each preserve within 2 years of acquisition to
identify factors that may be limiting ecological functions. Tree recruitment,
percent canopy coverage and site-specific goals are discussed in Chapter 7 for the
Oak Woodland natural community type. Oak stands in preserves will be
evaluated in accordance with the decision-making process adopted by the
California Department of Forestry and Fire Protection (Jones & Stokes
Associates 1988) (Figure 5-12) and used for management of oak stands in the
Los Vaqueros Watershed (Brady and Associates 1997). If canopy coverage is
declining, stands will be surveyed to determine if recruitment is adequate to
replace lost trees and meet canopy coverage goals. The age structure of the tree
population should also be considered to determine if stands may be increasing or
in decline. If surveys indicate that recruitment is insufficient, management
actions will be implemented to improve recruitment.
Guidelines for and Uncertainties in Applying Management
Techniques
Appropriate management techniques will be determined on a site-specific basis
and may include those listed below:


Modifying livestock stocking rates, timing of grazing, grazer, or livestock
access to certain areas (see Conservation Measures 1.2 and 3.9).



Planting acorns or seedlings of locally collected stock of the species in
decline within existing oak stands.



Fencing seed trees or stands of juvenile oaks to exclude native herbivores
such as California ground squirrels, rabbits, or black-tailed deer until trees
grow above the browse line.



Reducing the biomass of understory herbaceous vegetation around seed trees
or seedlings to reduce competition for water and nutrients through livestock
grazing, mowing, prescribed burning, or other techniques (see Conservation
Measure 2.4).



Population control of exotic herbivores such as wild pigs to reduce damage
to oak seedlings.

At sites where the understory of oak savanna and oak woodland in preserves is
dominated by annual grassland, the understory will be managed according to the
principles and guidelines outlined in Conservation Measure 2.4, except that the
health and recruitment of overstory trees will also be considered. Oak savannas
and woodlands within preserves will be reevaluated periodically as described in
Chapter 7. More intensive management actions will be conducted if a sudden
decline in oak woodland or oak savanna stands is observed.
Wild pigs may be a serious threat to oak regeneration in the inventory area. A
recent study of the effects of wild pigs in California showed that they can disturb
up to 35–65% of the ground annually where they occur in high densities, and that
they significantly reduce acorn survival (Sweitzer and Van Vuren 2002).
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Many factors may influence the population dynamics of oaks (Pavlik et al. 1991).
Accordingly, a site-specific assessment is required to determine the factors most
important in stands within preserves. Based on the assessment of oaks in the
Kellogg Creek watershed (Jones & Stokes Associates 1995), the factor that may
be most limiting oaks in the inventory area is a lack of oak regeneration due to a
high density of invasive weeds and nonnative plants in the understory. Some
studies have found browsing by deer or livestock to be an important factor
negatively impacting recruitment (Bartolome et al. 2002), while others have
found that grazing by small mammals (Tyler et al. 2002) or large mammals
(Borchert et al. 1989) is very detrimental. Fire may have negative or no effects
on oak recruitment, depending on the timing, frequency, and intensity of the fire
(Griffin 1977; Bartolome et al. 2002). Recruitment in many tree species,
particularly oaks, can be highly cyclical and dependent on long-term rainfall
patterns. Management techniques should be applied in the context of these longterm environmental factors.
Sudden oak death (SOD), caused by the pathogen Phytophthora ramorum, is a
serious threat to oak woodlands and mixed evergreen forests in northern
California. Several dominant and important trees in the inventory area have been
identified as hosts to this pathogen: coast live oak, California black oak, bay
laurel, madrone, California buckeye, and big-leaf maple (Davidson et al. 2003).
The pathogen can kill adults of the oaks and madrone; bay laurel, buckeye, and
maple host the pathogen without being killed by it. With the exception of coast
live oak, these species are restricted to the mixed evergreen forest at higher
elevations of the inventory area. Dominant oaks in the oak woodland and oak
savanna land cover types, blue oak and valley oak, have not shown symptoms of
the pathogen. As of July 25, 2006, there have been no confirmed cases of SOD
in the inventory area23; however, recent occurrences have been documented in
Alameda and Contra Costa Counties west of the inventory area. It is unknown if
climatic or other factors will limit the spread of SOD into the inventory area.
Because of the seriousness of this potential threat, oaks and other trees
susceptible to the pathogen will be monitored regularly for SOD and other fungal
diseases. Management under this measure may need to be adjusted to account
for the effects of the pathogen if it spreads into the inventory area. See Chapter
7, Monitoring and Adaptive Management Program, for more details.

Conservation Measure 2.7. Compensate for Loss of Oak
Savanna
To compensate for impacts on oak savanna, up to 165 acres of oak savanna will
be restored within preserves on annual grassland or ruderal land cover types with
suitable site conditions for oak savanna establishment (Tables 5-16 and 5-7).
Mitigation of impacts on oak savanna vegetation alliances will be accomplished
in kind. For example, impacts on blue oak savanna will be mitigated by
23

The closest confirmed occurrence of SOD to the inventory is approximately 2.5 miles west of Pleasant Hill,
approximately 10 miles from the inventory area. See http://kellylab.berkeley.edu/SODmonitoring/ for the latest
data.
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restoration of blue oak savanna, and impacts on valley oak savanna will be
mitigated by restoration of valley oak savanna. Restoration of oak savanna under
this measure is in addition to oak savanna preservation (see Conservation
Measure 1.1). The biological goal and objectives specifically for oak savanna
restoration are as follows:
Goal: Restore oak savanna to compensate for its loss from covered activities


Replace oak savanna vegetation alliances (in kind) that are lost to
covered activities at a ratio of 1:1



Establish within 50 years of initiating restoration a sufficient number of
blue or valley oak trees to provide a percent tree canopy cover equal to
or up to 10% greater than the percent canopy cover in oak savanna
stands removed by covered activities

The time period for restoration establishment extends beyond the permit duration
(30 years) to allow for oak growth and canopy development.
Guidelines for Selecting Restoration Sites
Potential restoration sites will be evaluated on the basis of criteria including but
not limited to those listed below, which are based on the procedures used in the
mitigation program for the Los Vaqueros Reservoir project (Jones & Stokes
1991, 1993a) and modified by recommendations in recent monitoring reports
(Contra Costa Water District 2001c). See these documents for additional details.


Topographic, soil, groundwater, and surface water conditions suitable for the
target oak savanna alliance (e.g., blue oak savanna, valley oak savanna).



Existing ecological functions and values that could be adversely affected by
restoration.



Proximity to existing oak savanna stands.



Areas with evidence of historic occurrences of oak savanna (e.g., historic
photographic analysis or other records, tree stumps, evidence of clearance
along property lines).



Distance to the impact area.



Parcel size (among parcels with similar restoration potential, preference will
be afforded to larger parcels) and the ability to continue long-term
management, maintenance, and monitoring.



Proximity to other enhancement or restoration sites within preserves.



Areas not used or rarely used by San Joaquin kit fox (to avoid reduction in
suitable habitat for this species).



Proximity to existing, approved, and proposed developments or other
adjacent land uses that may degrade the intended values of mitigation stands.
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The amount and cost of site preparation needed, all else being equal
(restoration costs should be weighed against the conservation benefits of
restoring the subject site as opposed to other sites).

Site Restoration Plans
Once restoration sites are selected, the Implementing Entity will prepare a site
restoration plan that describes the following components.


Percent canopy cover objectives to be reached in 5, 10, and 25 years in order
to reach to the overall goal at year 50 described above. These objectives will
be determined on the basis of initial plant height, site conditions, and
expected growth rates of plantings.



Restoration techniques (e.g., type, quantity, and density of planting material;
weed and herbivory control methods and schedule; irrigation methods and
schedule) required to achieve the objective.



Monitoring program and performance objectives.



Potential remedial measures that could be undertaken if performance
objectives are not achieved.

Based on the restoration plans for each restoration site, construction
specifications and drawings will be prepared to guide contractors who will
implement restoration (e.g., Jones & Stokes Associates 1995, 1998).
Restoration Principles and Techniques
To the extent practicable, restoration designs and specifications will adhere to the
following principles and techniques in addition to the guidelines and techniques
in Conservation Measure 2.6:


Restoration projects will use water only as necessary to ensure successful
establishment of oak seedlings.



Source material for plantings will be collected from adjacent or nearby stands
of oaks in different years and from as many different individual trees as is
practical to ensure a wide representation of the local gene pool.



Soil supporting the same tree species and a high density of mycorrhizal fungi
will be collected to inoculate planting sites with the fungi.



Mitigation plantings will be protected from native and exotic herbivores such
as black-tailed deer, cattle, feral pigs, and rodents, by using heavy weldedwire cages or similar material.



Mitigation plantings will be irregularly spaced to avoid creating orchard-like
groves of oaks and to increase the structural diversity of the mitigation sites.

Rationale
Compensation for loss of oak savanna is required to mitigate impacts on wildlife
supported by this diverse natural community. Compensation will be achieved
through preservation of oak savanna (see Conservation Measure 1.1) and
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restoration of oak savanna acreage at a 1:1 ratio to ensure no net loss of oak
savanna.
The approach to oak savanna restoration described above is based largely on the
approach to restoration used for the Los Vaqueros Reservoir project. The Los
Vaqueros Reservoir project has been successful at establishing valley oaks in the
Kellogg Creek watershed. Of 858 seedlings planted in 1995 in the Los Vaqueros
Watershed, 695 (81%) survived to 2001 with an average height of 5.3 feet,
average canopy diameter of 1.7 feet, and good vigor. Of 1,739 seedlings planted
in 1998, 1,516 (87%) survived to 2001 with an average height of 3.6 feet,
average canopy diameter of 2.0 feet, and good vigor (Contra Costa Water District
2001c). Restoration of oak savanna will provide habitat values for many species
of wildlife that use preserve lands. Restored oak trees will provide food (e.g.,
acorns, catkins, leaves, buds, insects) used by many species of wildlife, such as
woodpeckers, plain titmouse, wrens, western bluebird, towhees, white-breasted
nuthatch, and black-tailed deer. Oak trees also provide perches for resting and
foraging birds (e.g., hawks, owls) and nest sites for many species of songbirds
and raptors, including cavity-nesting species (e.g., titmice and wrens).

Chaparral/Scrub
Conservation Measure 2.8. Manage Chaparral/Scrub
As described in Chapter 3, chaparral/scrub in the inventory area is dependent on
periodic fires for regeneration and the maintenance of biological diversity.
However, the natural fire frequency and intensity in chaparral/scrub in the
inventory area is unknown. There is also uncertainty with regard to the efficacy
of prescribed burning as a management tool in northern California chaparral and
its effect on endangered animals such as Alameda whipsnake. Management of
chaparral/scrub will seek to address these uncertainties through an adaptive
management approach and through the monitoring program described in Chapter
7. The biological goal and objectives specifically for chaparral/scrub are as
follows:
Goal: Enhance chaparral/scrub to promote native biological diversity and
habitat heterogeneity


Maintain or mimic the natural fire regime



Maintain a mosaic of stand ages and species composition across the
landscape



Promote canopy gaps within chaparral/scrub patches

Establish Baseline Conditions
The historic extent, current environmental condition, and natural disturbance
frequency of chaparral and coastal sage scrub stands within preserves will be
assessed through vegetation sampling, interpretation of aerial photographs, and
further analysis of historic records of fire in the area. The results of this study
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will be used to determine whether active management is required to maintain
these stands in their current extent and condition.
Guidelines for and Uncertainties in Applying Management
Techniques
Appropriate management techniques will be determined on a site-specific basis
and may include those listed below:


Prescribed burning,



Mechanical or hand clearing,



Pile burning,



Livestock grazing or trampling,



Limiting or restricting public access through chaparral/scrub patches.

Management of chaparral and coastal sage scrub in the last decade, including
within the inventory area, has focused on the use of prescribed burning to
enhance this community, restore the historic fire regime, and reduce the
unnatural buildup of fuel. Mount Diablo State Park has been implementing a
prescribed burn program in chaparral and other fire-dependent vegetation types
since 1986 (Nielson 2001). This management technique is based on three key
assumptions: (1) the current fire-return interval in chaparral is longer than
historic levels due to modern fire suppression, (2) vegetation density has
increased as a result, and (3) this increase in vegetation density has increased the
risk of high-intensity fire.
Many land management plans recommend rotational burning of chaparral and
other shrublands to maintain a mosaic of stand ages, providing the maximum
benefit to this community and to minimizing the chances of catastrophic wildfire.
However, recent research suggests that the assumptions on which these policies
are based are erroneous for chaparral communities in southern California (Keeley
2002b) and may also be wrong for chaparral communities in central and northern
California24. The frequency of fire in southern California shrublands is as
frequent or more frequent in the twentieth century than it was in the nineteenth
century (prior to fire suppression activities) partly because fire suppression
activities have been ineffective at reducing fire frequency in shrublands (Keeley
et al. 1999; Keeley and Fotheringham 2001). Fire hazard in chaparral habitat
appears to be either independent of or only weakly dependent on stand age for
the first 20 years after fire (Moritz 1999; Schoenberg et al. 2003). The frequency
24

Most of the studies on the effects of burning and prescribed fires have been conducted in chaparral and coastal
sage scrub in southern California, where these vegetation communities often dominate the landscape. It is therefore
unclear if results from southern California apply to the chaparral and coastal sage scrub in the inventory area, where
chaparral and coastal sage scrub form discrete, relatively small patches within large stands of annual grassland, oak
woodland, or mixed evergreen forest. Management of chaparral and coastal sage scrub in the inventory area will be
conducted using a cautious and adaptive approach. Prescribed burning will be used sparingly and only when
necessary to reduce extreme fire hazards or obvious signs of stand decadence from fire suppression activities. If
future research demonstrates more clearly the benefits of prescribed burning (or another active management
technique), then management in preserves can be adjusted.
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of severe weather conditions (e.g., low humidity, high winds, and drought) and
the number of people with access to stands (providing an ignition source) appear
to play much more important roles than do vegetation conditions in determining
fire risk. A recent survey of major fires in the East Bay shows that the majority
of the inventory area has not burned since at least 1951 (based on fire data from
1951–1996; U.S. Fish and Wildlife Service 2002b). It is not clear, however, if
this is due to successful fire suppression activities or the fact that the natural fire
interval is more than 50 years.
Because we do not know if the natural fire regime in the inventory has been
altered, prescribed burns should be used sparingly and strategically in this
vegetation community. Prescribed burns will be used only when necessary to
reduce extreme fire hazards in areas of likely fire risk or to enhance unoccupied
habitat for Alameda whipsnake or habitat occupied by Mount Diablo manzanita.
New trail construction will be prohibited within and directly adjacent to
chaparral/scrub patches to reduce the chance of wildfire ignitions and to
minimize disturbance to and mortality of Alameda whipsnakes (see Conservation
Measure 1.5). Prescribed fires, if determined to be necessary, will be carefully
planned and implemented with the cooperation of the California Department of
Forestry and Fire Protection and local fire agencies. A burn plan will be
prepared for each prescribed fire event.
Prescribed burning in chaparral may reduce wildfire risk at some sites but this
should be balanced with consequences of fires that are too frequent. Fires that
occur too frequently in chaparral may reduce chaparral biological diversity by
eliminating species not adapted to frequent burning (Zedler et al. 1983).
Chaparral that experiences frequent fires is exposed to high rates of erosion and
may damage watershed functions. It has also been assumed that prescribed fires
are effective at reducing or controlling exotic plants. Prescribed fires in
chaparral should be conducted in late fall or winter when weather conditions
maximize the ability of fire crews to control the fire. Burns conducted at that
time will exert little effect on the seed banks or reproductive capability of exotic
plants. Fall and winter burns will be conducted carefully in order to minimize
excessive mortality of native seed banks due to lengthy smoldering fires in wet
soil conditions (Le Fer and Parker 2005).
The effects of prescribed fire on Alameda whipsnake are largely unknown.
However, USFWS considers fire suppression one factor in the decline of
Alameda whipsnakes because it may reduce the extent of early to midsuccessional stages of this vegetation community, which whipsnakes prefer, and
because it may increase the risk of catastrophic wildfire (U.S. Fish and Wildlife
Service 1997, 2000). Moreover, the closed canopy that results from fire
suppression can reduce the prey base for whipsnakes. Because of the uncertainty
in the effects of prescribed fire on this species, its use will be limited to
unoccupied habitat for whipsnake where practicable. Ongoing research within
the inventory area includes experimental burns to determine the effects of
prescribed burning on Alameda whipsnake (Swaim pers. comm.). Monitoring
will be used to determine the status of habitat function for Alameda whipsnake
and the need for active management measures in chaparral and scrub vegetation.
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With little evidence that prescribed burning is effective at enhancing chaparral
communities in the inventory area, this technique should be used only to reduce
extreme fire risk or to enhance small areas for specific reasons (e.g., to create
habitat for Alameda whipsnake) unless future research or adaptive management
shows otherwise. Goals and objectives for this natural community will therefore
be accomplished primarily with treatments like pile burning, mechanical or
manual clearing, livestock grazing or trampling, or other means to promote
habitat heterogeneity.

Streams and Riparian Woodland/Scrub
Conservation Measure 2.9. Manage Streams and Riparian
Woodland/Scrub
All degraded streams and riparian woodland/scrub within the preserves will be
improved to increase overall ecological functions and values (i.e., species
richness and diversity, vegetative cover, wildlife habitat function) and to enhance
the ability of these habitats to support existing and new populations of covered
species.
The biological goals and objectives for streams and riparian woodland/scrub are
as follows:
Goal: Enhance riparian woodland/scrub to promote native biological
diversity and habitat heterogeneity


Maintain or increase the cover, width, and connectivity of existing
riparian vegetation consistent with current stream and habitat function



Reduce the biomass, cover, and extent of exotic (i.e., non-native invasive)
plants in the Preserve System

Goal: Maintain and enhance instream aquatic habitat for covered species
and native fish


Promote the natural disturbance regime (e.g., flooding, sediment
deposition and scour)



Reduce water temperature and temperature variation



Increase inputs of organic matter where appropriate



Reduce sediment input and downstream sediment transport/deposition,
where appropriate



Maintain and enhance instream structural diversity, where appropriate



Improve stream flow and connectivity for native aquatic wildlife



Control or reduce invasive, exotic animals including bullfrogs and fish
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Establish Baseline Conditions
The Implementing Entity will map riparian corridors within the preserves to
identify stream segments suitable for enhancement measures.
Guidelines for and Uncertainties in Applying Management
Techniques
Techniques that could be used to enhance streams and riparian woodland/scrub
include but are not limited to those listed below:
Exclude Livestock


Install livestock exclusion fencing along designated stream segments and
provide alternative water supplies for livestock.

Control Exotics


Remove invasive nonnative plant species (e.g., Arundo donax) mechanically,
by hand, or through application of herbicides.



Use nursery-grown plant material that is free of invasive exotic pests such as
Argentine ants.

Plant Native Vegetation


Plant appropriate native riparian woodland/scrub vegetation in gaps in
existing riparian corridors or in sparse vegetation using locally collected
material, as determined by the Implementing Entity land managers (planting
in gaps larger than one tree canopy length is considered riparian restoration;
see Conservation Measure 2.10).



Plant riparian woodland/scrub vegetation along stream banks to expand the
width of existing riparian vegetation.



Install willow cuttings along the edge of the low-flow channel to increase
overhead cover where it is lacking.



Plant riparian woodland/scrub understory species in existing riparian
corridors in areas where the understory has been denuded.

Re-create Natural Structures, Processes, and Flow


Remove non-vegetative debris such as trash, garbage, or dumped fill material
(e.g., concrete, asphalt) from the stream channel to facilitate stream flow.



Install biotechnical bank-stabilization structures to arrest bank erosion and
provide opportunities for planting native riparian woodland/scrub vegetation.



Remove and/or modify barriers (e.g., culverts, low-flow crossings, diversion
structures) to up- and downsteam fish migration as long as nonnative species
(e.g., bullfrogs, exotic fish) do not benefit.



Where appropriate, install instream woody material, boulders, or rock
structures (e.g., cross or V weirs) to create pools and/or narrow the low-flow
channel.
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Where severely incised streams are degraded (resulting in erosion and high
sediment loads, floodplain disconnection, bank destabilization, or
groundwater subsidence), geomorphically appropriate check dams may be
placed to stabilize the channel’s longitudinal profile, reduce erosive flow
velocities, arrest further channel incision, and encourage in-channel sediment
storage.



Where possible, reestablish the natural disturbance regime (e.g., flooding,
sediment deposition and scour) to facilitate natural regeneration of riparian
woodland/scrub and promote habitat diversity (Mount 1995).

Riparian enhancement measures will be integrated into the preserve management
plans (see Conservation Measure 1.2).
Potential enhancement sites will be evaluated and management actions identified
in coordination with the other local agencies or organizations active in riparian
restoration in the inventory area (e.g., Contra Costa County Resource
Conservation District, Contra Costa County Watershed Forum). Detailed
techniques will be developed for individual sites or stream reaches based on
specific geomorphic, hydraulic, and hydrologic conditions; extent and quality of
existing habitats (e.g., percent native vegetation and presence/absence of exotic
wildlife such as bullfrogs or cowbirds); existing wildlife use; and the potential for
adverse effects (e.g., disturbance and/or removal of existing wetland habitat).
These management actions will include descriptions of plant material
requirements (e.g., collected and propagated from local sources); planting and
construction methods; and adaptive management and monitoring requirements.
Rationale
Covered species that will benefit from the riparian enhancement program include
California red-legged frog, California tiger salamander, foothill yellow-legged
frog, western pond turtle, and Swainson’s hawk. The program will also benefit
other wildlife, including raptors, migratory and resident songbirds, and native
insects (Warner and Hendrix 1984; National Research Council 2002).
Riparian areas can be impacted by uncontrolled livestock access. Invasive
exotics can outcompete native plant species and decrease overall species
diversity Therefore animal exclosures and riparian plantings are two techniques
that will contribute to stream and riparian enhancement. Planting riparian
woodland and scrub vegetation where it will have a high likelihood of success
within existing riparian corridors will increase the width, length, connectivity,
and overall species diversity of existing habitat patches.
Installing bank stabilization structures in areas of actively eroding stream banks
reduces sediment input and downstream sediment transport/deposition, and
reduces adverse effects on instream habitat and water quality. In limited cases,
installing instream structures will create pools and overhead cover, increase
inputs of organic material, and enhance aquatic habitat for covered species.
Removing barriers and/or constructing passage structures will facilitate up- and
downstream migration of fish and enhance habitat for covered aquatic species as
long as exotic invasive species such as bullfrogs and exotic fish are controlled.
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Conservation Measure 2.10. Restore Streams and
Riparian Woodland/Scrub to Compensate for Habitat Loss
and to Increase Biodiversity
Impacts to stream channel and riparian woodland/scrub will be addressed and
mitigated separately because of the different functions of these habitat features.
Potential impacts on streams will be avoided and/or minimized through
implementation of Conservation Measures 1.7 and 2.12 (Chapter 6). Where
impacts on streams are unavoidable, mitigation will focus on restoration of
stream channels within preserves through techniques such as biotechnical bank
stabilization, stream meander restoration, or increasing instream structure and
habitat complexity (see descriptions of suggested techniques below). Where
mitigation within preserves is infeasible, stream restoration within existing
protected areas (e.g., East Bay Regional Park District) may be allowed. Impacts
on streams without riparian woodland/scrub cover can be compensated through
either restoration of riparian woodland/scrub vegetation on existing streams or
restoration of seasonal or permanent wetlands on an acre-for-acre basis to replace
some stream functions (see Conservation Measure 2.3). Stream restoration
should the highest priority. Where stream restoration is not feasible, riparian
woodland/scrub will be restored. If sites for riparian woodland/scrub are not
available, as a last priority seasonal/perennial wetlands can be restored. Impacts
on streams with riparian woodland/scrub vegetation will be compensated at a
ratio of 1:1 through a combination of stream restoration and restoration of
riparian woodland/scrub vegetation. Stream restoration will be accomplished in
kind where possible (i.e., impacts on perennial streams will be mitigated through
restoration of perennial streams).
The Implementing Entity will restore riparian woodland and scrub habitats within
preserves according to the ratios listed in Tables 5-16 and 5-17 for the initial and
maximum urban development areas, respectively. Impacts on riparian
woodland/scrub will be compensated through the restoration of riparian
woodland/scrub habitat types at a ratio of 1:1. The Implementing Entity will also
restore 20 acres of riparian woodland/scrub to enhance overall native biological
diversity and to contribute to the recovery of covered species. All or most
impacts on slough/channel are expected to be mitigated through restoration of up
to 55 acres of additional riparian woodland/scrub (see Conservation Measure
2.3). Furthermore, encroachment on stream setbacks will also be mitigated
through restoration of riparian woodland/scrub (see Conservation Measure 1.7 in
Chapter 6).
The biological goal and objectives are as follows:
Goal: Restore streams and riparian woodland/scrub to compensate for their
loss from covered activities


Restore at least 20 acres of riparian woodland/scrub in addition to that
required above as compensation for habitat loss
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Replace riparian woodland/scrub at a ratio of 1:1 in the Preserve System
(estimated to be 35 acres with maximum urban development area)



Restore species richness and diversity, vegetative cover, wildlife habitat
function and hydrologic function

Restoration principles and rationales for the stream types that occur in the
inventory area are described below.
Perennial Streams. Restoration will occur along perennial streams that have
been degraded by past land use activities and that historically supported riparian
woodland/scrub vegetation. Restoration of perennial streams will likely focus on
the implementation of intensive measures such as excavating stream banks and
floodplain surfaces because of the ecological benefits to covered species
associated with permanent water. Combined with restoration of riparian
woodland/scrub, implementation of these activities will provide shade and cover,
reduce water temperatures, increase channel complexity, and enhance instream
aquatic habitat for fish and other aquatic organisms.
Intermittent Streams. Compensation for the loss of intermittent streams can be
accomplished through restoration of intermittent or perennial streams.
Restoration will occur along intermittent streams that have been degraded by past
land use activities and that historically supported riparian woodland/scrub
vegetation. Restoration of intermittent streams will likely involve measures
similar to those implemented for perennial streams (e.g., stream bank and
floodplain excavation, planting).
Ephemeral Streams. Restoration along ephemeral streams will primarily focus
on planting upper terrace riparian species (e.g., oaks, bay laurel, California
buckeye) that can tolerate drier site conditions. However, because there is some
evidence that California red-legged frog may be adversely affected by bay laurel
(Bobzien pers. comm. this species should be used sparingly. If the restoration of
ephemeral streams is not feasible because of site conditions or other
considerations, the Implementing Entity will be required to restore riparian
woodland/scrub or seasonal or permanent wetland habitats on an acre-for-acre
basis to replace lost stream functions.
Guidelines for Selecting Restoration Sites
Potential restoration sites in the inventory area (e.g., Robins and Cain 2002;
Walking et al. 2002) will be evaluated and measures identified in coordination
with the other local agencies or organizations active in riparian restoration in the
inventory area (e.g., Contra Costa County Resource Conservation District,
Contra Costa Watershed Forum). As described in Conservation Measure 2.1, the
Implementing Entity will likely be conducting most riparian restoration along
Marsh Creek, Kellogg Creek, and in and adjacent to Dutch Slough (Figure 5-2
and 5-3). Restoration sites will be selected according to criteria that includes but
are not limited to those listed below:


The potential success of restoration activities, based on site-specific
conditions (e.g., hydrology, soils).
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The ability of the site to support covered species after restoration.



The proximity of the site to the area in which streams or riparian
woodland/scrub were lost to covered activities.



The proximity of the site to other intact riparian corridors that support, or are
likely to support, covered species.



The ability of the restored stream and/or riparian woodland/scrub to
contribute to the conservation goals of habitat connectivity in this plan.

Site Restoration Plans
Detailed restoration plans, including plans and specifications, will be developed
for individual sites or steam reaches based on specific geomorphic, hydraulic,
and hydrologic conditions; extent and quality of existing habitats; existing
wildlife use; and the potential for adverse effects (e.g., disturbance and/or
removal of existing habitat or wetlands). Restoration plans will accomplish the
following:


Define restoration goals and objectives, performance indicators, and success
criteria.



Collect and analyze baseline data (e.g., soil type and suitability for riparian
planting, low-flow conditions, past land use history/alterations).



Identify suitable/feasible restoration measures.



Develop conceptual restoration designs.



Develop detailed restoration designs (plans and specifications) that identify
and describe construction methods, planting areas and methods, planting
species (including collection and propagation methods), and maintenance
requirements.



Prepare an adaptive management and monitoring plan that includes
descriptions of responsible parties; monitoring methods and schedule;
indicators (e.g., vegetative cover); success criteria (e.g., 20% cover by year
5); and adaptive management measures (e.g., replanting with different
species).

Restoration Principles and Techniques
Management actions that could be implemented to restore streams and riparian
woodland/scrub include but are not limited to those listed below (U.S.
Department of Agriculture 1999).


Replacing existing hardscape bank protection structures (e.g., riprap,
concrete, sakrete) with biotechnical bank stabilization structures, consistent
with flood protection purposes. [stream restoration]



Excavating and grading existing stream banks and/or floodplain surfaces to
create suitable planting sites for riparian woodland/scrub vegetation, provide
opportunities for the deposition of fine-grain materials and native seed stock,
and enhance existing flood capacity (if needed to offset the loss of flood
capacity from plantings). [stream restoration]
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Shifting or realigning straightened stream channels to restore meanders (e.g.,
usually on agricultural lands) and increase instream habitat complexity and
quality for covered aquatic species. [stream restoration]



Installing woody material, boulders, and/or instream structures to create
pools, reduce the width of the low-flow channel, increase inputs of organic
material, and improve habitat for covered aquatic species. [stream
restoration]



Planting riparian woodland/scrub vegetation in some stream reaches of newly
excavated channel banks and floodplain surfaces to increase overhead cover
and shaded bank/stream surface, thereby reducing water temperatures to
improve aquatic habitat for covered amphibians. [riparian restoration]



Planting appropriate native riparian woodland/scrub vegetation within large
gaps in riparian corridors (planting in gaps smaller than a typical tree canopy
diameter25 is considered riparian enhancement; see Conservation Measure
2.9) to increase the width, length, connectivity, and overall species diversity
of existing habitat patches. [riparian restoration]



All restoration actions will avoid take of migratory birds and their eggs and
nests according to the restrictions of the Migratory Bird Treaty Act. [riparian
restoration]

Cultivated Agriculture
Conservation Measure 2.11. Enhance Cultivated
Agricultural Lands to Benefit Covered Species
The Implementing Entity will acquire conservation easements (or fee title) on at
least 250 acres of cultivated agricultural land in Zone 6 from willing sellers (see
Conservation Measure 1.1 and Table 5-11). Conservation easements will require
landowners to perform existing agriculture-related practices in a manner that
maintains or enhances the value of agricultural lands for covered species (see
Conservation Measure 1.3).
Management measures that could be implemented on agricultural lands to benefit
covered species are presented in Table 5-19. Specific management practices that
may be required for a particular parcel will depend on its location within the
Preserve System relative to the distribution and needs of covered species, as well
as the types of management actions that can be reasonably undertaken while
maintaining ongoing and profitable farming operations. The Implementing
Entity will develop an agricultural management plan for each conservation
easement that describes the management measures to be implemented by the
landowner. Requirements and terms of agricultural management plans are
described in Conservation Measure 1.3.
25

A typical tree canopy diameter should be used to determine this distance, which will vary depending on the type
of habitat and site conditions. Well-developed cottonwood trees may have canopy diameters of up to 30 feet.
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Rationale
Cultivated agricultural lands are the dominant land cover type in Zone 6 and
provide foraging habitat for Swainson’s hawk, a key covered species. Croplands
and pasture also provide secondary habitat for western burrowing owl (breeding
and foraging) and tricolored blackbird (foraging). Consequently, the primary
opportunity to enhance habitat for covered species in Zone 6 entails enhancing
habitat on cultivated agricultural lands.

5.3.3

Species-Level Conservation Measures
Most species-specific conservation is accomplished by protecting, restoring, and
managing habitat as described above. For some species, the management actions
described in the natural-community conservation measures are sufficient to
maintain and enhance the covered species in the preserve system. For those
species, no additional conservation measures were developed. In other instances,
additional measures have been created that are specific to individual covered
species. These additional measures fill in small gaps in coverage in ways that
were not specifically addressed at the natural-community level.
If specific biological goals and objectives were developed, they are listed at the
beginning of each species narrative. Not all covered-species have species-level
goals and objectives. Subsequently, a description of the overall landscape- and
community-level conservation measures is provided to describe the benefits of
these larger-scale measures on individual species.

Townsend’s Western Big-Eared Bat
The biological goals and objectives for Townsend’s western big-eared bat are
listed below.
Goal: maintain or increase population size and distribution of Townsend’s
western big-eared bat in the Preserve System


Preserve hibernacula26 and maternity roosts of Townsend’s western bigeared bat



Enhance roosting habitat by protecting any abandoned mine, cave, or
building in the Preserve System and, if feasible, creating artificial
hibernacula

Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit Townsend’s western big-eared bat. Planning surveys will ensure
that most impacts on this species from covered activities are avoided or
minimized. The conservation strategy will preserve at least 15,600 acres of
26

Hibernacula are hibernation sites for bats.
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terrestrial vegetation, including alkali grassland, annual grassland, chaparral, oak
savanna, and oak woodland (Table 5-7) that are expected to include suitable
microhabitats for roosting bats, such as caves, mines, or other structures.
Preserve management will also benefit Townsend’s western big-eared bat. For
example, several measures will increase watering habitat by restoring streams,
wetlands, and associated riparian habitat in habitat preserves and increase prey
base by controlling the use of insecticides in preserves (see Conservation
Measures 1.8, 2.12, 2.2, 2.3, and 2.9). Acquisition of lands containing large trees
that provide cave-like conditions may provide night-roosting habitat (Fellers and
Pierson 2002).

Conservation Measure 3.1. Protect and Enhance
Roosting Habitat for Townsend’s Western Big-Eared Bat
Planning surveys for land acquisition and baseline surveys following acquisition
will use bat detectors near suitable roosting sites to attempt to locate colonies of
Townsend’s western big-eared bat. Lands containing maternity roosts or
hibernacula will be prioritized for acquisition. Any roost locations within the
Preserve System will be documented and mapped; the results will be shared with
USFWS and CDFG but otherwise kept confidential. Abandoned mines within
the Preserve System will be stabilized, if feasible, and gated, when practicable, to
enhance roosting habitat for these bats. Recreational access to caves within the
Preserve System will be prohibited. In addition, the creation of artificial
hibernacula will be investigated and implemented, if appropriate, in an adaptive
management context.
Rationale
Townsend’s big-eared bat is highly sensitive to disturbance at roost sites, and
surveys in coastal California indicate that the species is roost limited (Pierson
1988). Although Townsend’s big-eared bat is generally a cave-dwelling species,
the western subspecies is usually found in buildings and mine shafts. Protection
from human disturbance and enhancement of roosting sites are the most
promising means of protecting populations of this species.

San Joaquin Kit Fox
The biological goals and objectives for San Joaquin Kit Fox are listed below:
Goal: Preserve the most important movement routes and core habitat for
San Joaquin kit fox


Preserve 2,400 acres of annual grassland in Deer, Horse, and Lone Tree
Valleys (Subzones 2e, 2f, and 2h) to protect, to the extent feasible, the
two most important movement routes for San Joaquin kit fox between
Black Diamond Mines Regional Preserve and Cowell Ranch State Park
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Preserve an important movement route for San Joaquin kit fox between
Alameda County and Contra Costa County by protecting habitat in
Zone 5 between the County line, the Byron Airport Habitat Mitigation
Lands, and the Los Vaqueros Watershed



Preserve 5,300 acres of annual grassland and 750 acres of alkali
grassland in Subzones 5a, 5c, and 5d as suitable core habitat under
initial urban development scenario

Goal: Increase the prey base for San Joaquin kit fox


Increase California ground squirrel and other small mammal
populations within suitable core habitat

Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures are
designed specifically to benefit and contribute to the recovery of San Joaquin kit
fox. Development guidelines will ensure that impacts on this species from
covered activities are avoided or minimized (Conservation Measures 1.6 and
1.9). The conservation strategy will protect an estimated 17,164 acres of suitable
core habitat and 1,820 acres of suitable low-use habitat for San Joaquin kit fox in
the inventory area with the initial urban development area (Table 5-13). A
network of core preserves will protect a critical linkage for San Joaquin kit fox
between its range outside Contra Costa County and most known locations in
Contra Costa County. For example, habitat linkages will be acquired and
protected to ensure that kit foxes can continue to move between the Contra
Costa–Alameda County line and Detachment Concord at the northwestern corner
of the species’ range. This important regional connection will be made by
connecting the existing large protected areas listed below that are known or
suspected to support San Joaquin kit fox.


Brushy Peak Regional Preserve and Bethany Reservoir State Recreation Area
(Alameda County) with Vasco Caves Regional Preserve.



Byron Airport conservation easements and the Los Vaqueros Watershed.



Cowell Ranch/Los Vaqueros Watershed and Black Diamond Mines Regional
Preserve.



Black Diamond Regional Preserve and Detachment Concord.

There are four possible movement routes through annual grassland between
Black Diamond Regional Preserve and Cowell Ranch/Los Vaqueros Watershed.
The southernmost linkage is the narrowest (approximately 0.2 mile at its
narrowest point), and its viability may be compromised by the planned expansion
of the Los Vaqueros Reservoir. Two of the remaining 3 potential movement
route linkages of annual grassland between Black Diamond Regional Preserve
and Cowell Ranch/Los Vaqueros Watershed will be created to ensure that
movement between these core protected areas can continue. Annual grassland
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within preserves will be managed to enhance small mammal populations (a prey
base for kit fox) (Conservation Measure 2.5).

Tricolored Blackbird
The biological goals and objectives for tricolored blackbird are listed below.
Goal: Enhance habitat for tricolored blackbird in the Preserve System


Restore perennial wetlands so that at least 25% will provide breeding
habitat



Restore perennial wetlands to provide breeding habitat at least 1 mile
from black-crowned night heron colonies and within flight distance of
blackbird foraging habitat

Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures are
designed specifically to benefit tricolored blackbird. Development guidelines
will ensure that impacts on this species from covered activities are avoided or
minimized (see Conservation Measures 1.6, 1.9, and 1.10). The Preserve System
will protect approximately 126 acres of modeled core habitat, 16,747 acres of
primary foraging habitat, and 242 acres of secondary foraging habitat under the
initial urban development area scenario (Table 5-13) (Conservation Measure
1.1). Surveys will be conducted to confirm habitat suitability and identify habitat
occupied by tricolored blackbird in potential preserve lands; results of these
surveys will be used to guide acquisition of preserves to include occupied habitat
to the maximum extent practicable. Planning surveys for tricolored blackbird are
not required for covered activities, although if tricolored blackbird is present,
project proponents must comply with the Migratory Bird Treaty Act.
Land Acquisition. The Implementing Entity will preserve an estimated 126 acres
of core habitat (i.e., breeding ponds and wetlands) and 16,747 acres of primary
foraging habitat for tricolored blackbird within the HCP/NCCP Preserve System
under the initial urban development area scenario (Table 5-13). The majority of
the core and primary foraging habitat will be preserved in Zones 2 and 5, along
with substantial additional primary foraging habitat in Zone 4. Agricultural land
or conservation easements acquired in Zone 6 (Conservation Measure 1.1) may
also benefit tricolored blackbird by providing additional foraging habitat. The
Implementing Entity will acquire at least 250 acres of cropland or pasture in
Zone 6 or along Marsh Creek under the initial urban development area scenario
(Table 5-11).
Restoration and Enhancement. Conservation Measures 2.2 and 2.3 will benefit
tricolored blackbird by enhancing, restoring, and creating suitable breeding
habitat for this species adjacent to suitable foraging habitat (annual grassland).
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Preserve Management. Several preserve management measures will benefit
tricolored blackbird. Agricultural lands will be managed to maintain or enhance
suitable foraging habitat for tricolored blackbird when close to breeding colonies
(Conservation Measures 1.3, 1.4, and 2.11). Habitat enhancement on agricultural
lands (e.g., planting blackberries or other vegetation along ditches and canals to
provide suitable nesting sites) will also benefit tricolored blackbird.

Conservation Measure 3.2. Minimize Predation on
Tricolored Blackbird Colonies
At least 25% of the estimated 101 acres of wetland and pond created or enhanced
will be designed to support breeding tricolored blackbirds (see Conservation
Measure 2.3). To reduce predation risk to tricolored blackbird colonies, some
sites will be located at least 1 mile from black-crowned night-heron rookeries.
Aerial photos will be used to assess the potential presence of heron rookeries
within 5 miles and surveys for heron rookeries will be conducted near wetland
and pond sites under consideration for tricolored blackbird habitat creation.
Rationale
Predation is a major cause of complete nesting failure at some tricolored
blackbird colonies in the Central Valley. Historical accounts documented the
destruction of nesting colonies by a diversity of avian, mammalian, and reptilian
predators. Recently, especially in permanent freshwater marshes of the Central
Valley, entire colonies have been lost to black-crowned night-herons, common
ravens, coyotes, and other predators (Beedy and Hamilton 1999). Night-herons
generally do not forage on tricolored blackbird colonies in upland sites (i.e., sites
comprised of Himalayan blackberry, thistle, or nettle). By locating wetland
restoration sites designed to support tricolored blackbirds away from blackcrowned night-heron rookeries, predation by these native birds can be minimized.
There are no known empirical data on how predation rates at colony sites vary
with distance from night-heron rookeries; moreover, predation rates may be
driven more by habitat (e.g., upland versus wetland as previously described) than
by distance. Although black-crowned night-herons will fly several miles
between nesting and foraging areas, most incidences of predation by night-herons
on Tricolored Blackbirds appear to have occurred when night-herons nest within
or adjacent to tricolored blackbird colonies in freshwater marshes (Beedy pers.
comm. 2003). Therefore, it is assumed that a 1-mile minimum distance is
adequate.

Golden Eagle
The biological goals and objectives for golden eagle are listed below.
Goal: Maintain or increase population size and distribution of golden eagles
in the inventory area
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Acquire land in the Preserve System that includes occupied nests and
suitable nest sites



Retire wind turbine leases within the Preserve System, when feasible

Benefits of Landscape- and Community-level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
benefit golden eagle. Conservation Measure 1.11 prohibits the direct take of
individual golden eagles. The Preserve System will protect an estimated 24,321
or 29,267 acres of modeled foraging habitat for golden eagle under the initial
urban development area or maximum urban development area, respectively
(Table 5-13), including a network of large blocks of high-quality grassland
habitat. Nearly the entire Preserve System will provide suitable foraging and
breeding habitat for golden eagles. New preserves will be linked to existing
protected land, which will result in large areas of contiguous foraging habitat for
golden eagles. Acquisition of at least 250 acres of agricultural conservation
easements in cropland or pasture (Zone 6) will benefit the species by providing
additional foraging habitat.
Several preserve management measures will benefit golden eagles. Preserves
will be managed to enhance the prey base for raptors, including golden eagles
(Conservation Measure 2.5). Annual grassland that is managed to decrease the
cover and extent of exotic plants (Conservation Measure 1.4) and to increase the
cover and extent of native grasslands (Conservation Measures 1.2 and 2.4) will
benefit golden eagles by decreasing escape cover in grasslands. Management of
agricultural lands will be designed to enhance and increase foraging and nesting
habitat for covered species, including golden eagle (Conservation Measures 1.3
and 2.11). These measures contain specific techniques and goals that will be
incorporated into agricultural management plans and conditions of the
conservation easements purchased on agricultural lands.

Conservation Measure 3.3. Protect Golden Eagle Nest
Sites within Preserve System
Surveys in potential preserve lands will be conducted to determine habitat
suitability and identify occupied and suitable golden eagle nest sites. Results of
these surveys will be used to guide acquisition of occupied nesting habitat to the
maximum extent practicable. The Implementing Entity will evaluate ongoing
land uses in or adjacent to occupied habitat relative to future threats to nests or
habitat. Occupied habitat that is considered threatened will be a high priority for
acquisition and management.
Rationale
Although foraging habitat for golden eagle is common in the inventory area,
occupied nest sites are rare. To contribute to the recovery of golden eagle, active
or potential nest sites should be acquired within preserves to protect these
important sites.
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Western Burrowing Owl
The biological goals and objectives for western burrowing owl are listed below.
Goal: Maintain or increase population size and distribution of western
burrowing owl


Install artificial burrows and perches as temporary attractants, where
appropriate

Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures are
designed specifically to benefit western burrowing owl. The conservation
strategy will protect an estimated 16,675 or 19,844 acres of modeled suitable
habitat for western burrowing owl under the initial urban development area or the
maximum urban development area, respectively (Table 5-13). A network of core
preserves will protect large blocks of grassland habitat. New linkages will be
created in blocks of habitat suitable for western burrowing owl to facilitate
dispersal and colonization throughout the Preserve System, colonization of the
inventory area from adjacent areas, and dispersal from inside to outside the
inventory area. New preserves will be established adjacent to or near existing
protected land. This approach will result in large areas of protected, contiguous
habitat. Large areas of contiguous habitat are likely to provide greater
opportunities to meet the conservation objectives for this species. Planning and
pre-acquisition surveys (see Chapter 6, Conditions on Covered Activities) will be
conducted to identify suitable habitat. Results of these surveys will be used to
minimize impacts and guide acquisition of occupied habitat to the maximum
extent practicable.
Several preserve management and community-level measures will benefit
western burrowing owl. For example, Conservation Measures 1.2, 1.3, 1.4, and
2.5 will enhance habitat quality for western burrowing owl in preserves by
increasing nesting habitat and prey base.

Conservation Measure 3.4. Temporarily Create Artificial
Burrows in Grasslands to Attract and Retain Burrowing
Owls
Under certain circumstances preserved grasslands may be enhanced for western
burrowing owls by installing artificial burrows. Where natural burrows are
limited in number in otherwise suitable habitat, the Implementing Entity may
create artificial burrows. Artificial burrows may encourage western burrowing
owls to use sites where natural burrows are absent or scarce, particularly when
the artificial burrow is constructed close to a source population or occurrence
(Trulio 1995). Artificial burrows should be used as a temporary measure to
encourage use by western burrowing owls while long-term measures such as
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ground squirrel population enhancement are being developed (if these long-term
measures are successful, the artificial burrows should be removed). Although it
is unclear whether artificial burrows can directly enhance long-term productivity
of burrowing owls (Haug et al. 1993), this technique has been successful in
attracting burrowing owls to certain sites in northern California (Trulio 1995;
Jones pers. comm.).
The effects of artificial nest burrows on reproductive success have not been well
studied. Techniques for creating artificial burrows will be improved over time
through the Monitoring and Adaptive Management Program. In addition,
artificial burrows may be installed to attract owls from areas that are scheduled
for development into preserved habitat. Periodic maintenance of artificial
burrows will be required to ensure that the burrows provide suitable nest sites for
burrowing owls. Maintenance activities will include removing vegetation around
burrow entrances and unplugging and repairing burrow entrances, tunnels, and
chambers as needed. Maintenance activities will occur before the nesting season.
Rationale
Burrow availability limits the extent of year-round habitat available to burrowing
owls in some areas. Because burrowing owls need other animals to dig their
burrows, the loss of fossorial rodents (e.g., ground squirrels) from much of
historical burrowing owl habitat and the ensuing reduction in burrow availability
has reduced suitable habitat for this species.

Conservation Measure 3.5. Install Temporary Artificial
Perches to Attract and Retain Burrowing Owls
Under certain circumstances the Implementing Entity may install artificial
perches in preserves that lack burrowing owl perch sites but that otherwise
support suitable habitat to increase the probability of colonization by owls. The
benefit of artificial perches in attracting and encouraging residency by owls, as
well as conditions under which this management tool is appropriate, will be
tested and improved through the adaptive management process. Initially, perches
will be no more than 3 feet high to reduce their attractiveness to large raptors.
Rationale
If burrow availability is limited, burrowing owls can often be enticed to remain at
a set of burrows if suitable perches are erected to improve their vantage (Johnson
pers. comm.).

Swainson’s Hawk
The biological goals and objectives for Swainson’s hawk are listed below.
Goal: Maintain or increase population size and distribution of Swainson’s
hawk in the inventory area
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Acquire land in the Preserve System that includes occupied nests and
suitable nest sites



Acquire at least 3,600 acres of modeled suitable foraging habitat for
Swainson’s Hawk near Kellogg Creek, near Marsh Creek, adjacent to
Dutch Slough, or in suitable grassland areas

Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
benefit Swainson’s hawk. The development guidelines will ensure that impacts
on this species from covered activities are avoided or minimized (Conservation
Measures 1.6 and 1.9). The Preserve System will protect an estimated 12 acres
of modeled breeding habitat and 3,614 acres of modeled foraging habitat under
the initial urban development area scenario (Table 5-13). Under the maximum
urban development area scenario, the extent of preserved modeled foraging
habitat increases to 4,451 acres.
Prior to acquisition of preserve lands, surveys (see Chapter 6, Conditions on
Covered Activities) will determine nesting habitat suitability and identify
Swainson’s hawk nest sites. Nesting habitat will be a priority for acquisition.
The loss of riparian woodland/scrub, all of which is considered suitable nesting
habitat for Swainson’s hawk, will be mitigated through in-kind protection of
riparian woodland (Conservation Measure 1.1) and enhancement and restoration
of riparian woodland/scrub within preserves (Conservation Measures 2.9 and
2.10).
The Implementing Entity will restore an estimated 12 to 16 acres of riparian
woodland/scrub within preserves (Table 5-13) that provide suitable breeding
habitat for Swainson’s hawk. Up to 55 additional acres of riparian
woodland/scrub will be restored within the preserves within the range of
Swainson’s hawk27 (Table 5-17), providing additional high-quality breeding
habitat for the species.
In addition to habitat acquisition and restoration, several preserve management
measures will benefit Swainson’s hawk. Preserves will be managed to enhance
the prey base for raptors (Conservation Measure 2.5). Annual grassland that is
managed to decrease the cover and extent of exotic plants (Conservation Measure
1.4) and to increase the cover and extent of native grasslands (Conservation
Measures 1.2 and 2.4) will benefit Swainson’s hawks by reducing overall
vegetative cover and decreasing escape cover for prey. Management of
agricultural lands will be designed to enhance and increase foraging and nesting
habitat for Swainson’s hawks (Conservation Measures 1.3 and 2.11). These
measures contain specific techniques and goals that will be incorporated into
agricultural management plans and conditions of the agricultural conservation
easements purchased on these lands.
27

Most riparian restoration is expected to occur within the range of the Swainson’s hawk; restoration that occurs in
upper Marsh Creek (e.g., Subzone 4c) or along small drainages in the Willow Creek watershed near Pittsburg would
not be within the range of Swainson’s hawk.
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Silvery Legless Lizard
Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
benefit silvery legless lizard. Development guidelines will ensure that impacts
on this species from covered activities are avoided or minimized (see
Conservation Measures 1.6, 1.9, and 1.10). The conservation strategy will
protect an estimated 153 acres of modeled habitat for silvery legless lizard in the
inventory area under the initial urban development area (Table 5-13).
Acquisition of land adjacent to Dutch Slough may also preserve additional
silvery legless lizard habitat. However, the suitability of modeled habitat for
silvery legless lizard has not been verified in the field. Prior to acquisition of
preserve lands, surveys (see Chapter 6) will be conducted to assess habitat
suitability and identify occupied habitat. Results of these surveys will be used to
guide acquisition of occupied or suitable habitat to the maximum extent
practicable.
Several preserve, vegetation, and recreation management measures will be
implemented to avoid or minimize impacts on silvery legless lizards and suitable
habitat (particularly soils) in preserves. For example, restrictions on recreation in
protected habitat will be implemented (Conservation Measure 1.5). These
measures include limiting or prohibiting vehicle traffic in lizard habitat; limiting
recreational activities allowed in protected habitat to hiking, bicycling, and
horseback riding; and minimizing the number of trails in suitable habitat. Also,
pesticide use, which threatens this species by affecting its insect prey base, will
be controlled in preserves (Conservation Measure 1.2). Buffers between
protected habitat and the urban edge will benefit silvery legless lizard by
discouraging intrusion by domestic predators (Conservation Measures 1.8 and
1.9).
Existing landscape-level and community-level measures are sufficient to meet
the biological goals and objectives for silvery legless lizard. No additional
species-level measures are proposed for this species.

Alameda Whipsnake
The biological goals and objectives for Alameda whipsnake are listed below.
Goal: Contribute substantially to the recovery of Alameda whipsnake in the
inventory area by protecting and enhancing chaparral/scrub


Preserve an average of 70% of currently unprotected core and
perimeter whipsnake habitat in Subzones 2a, 2b, 2c, 3a, and Zone 4



Preserve whipsnake movement habitat between patches of whipsnake
core habitat, including the linkage in Zone 2 and Subzone 3a between
Black Diamond Mines Regional Preserve and Mount Diablo State Park
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Maintain diverse canopy-coverage stages

Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures are
designed specifically to benefit and contribute substantially to the recovery of
Alameda whipsnake in the inventory area. Development guidelines will ensure
that impacts on this species from covered activities are avoided or minimized
(Conservation Measures 1.6 and 1.9). The Preserve System will protect an
estimated 1,690 acres of core and perimeter habitat and 10,564 acres of upland
movement habitat for Alameda whipsnake under the initial urban development
area (Table 5-13).
The Plan requires land acquisition in Subzones 2a, 2b, 2c, and Zones 3 and 4 to
preserve an average of 70% of unprotected suitable habitat for Alameda
whipsnake. For example, in Subzone 3a the Implementing Entity will acquire at
least 90% of the suitable core habitat for Alameda whipsnake to protect the
largest block of chaparral/scrub in the inventory area outside public lands.
Protecting 90% of this block and protecting movement habitat surrounding it will
provide a key linkage between existing, protected Alameda whipsnake habitat in
Mount Diablo State Park and Black Diamond Mines Regional Preserve. Land
acquired in Subzones 2a, 2b, 2c, and 3a will contribute to the recovery of
Alameda whipsnake by protecting important movement habitat between known
populations and among patches of core habitat. Land acquisition requirements
will result in the preservation of 90% of all core and perimeter habitat for this
species in the inventory area (including existing public lands).
Several preserve management measures will benefit and/or minimize impacts to
Alameda whipsnake. For example, movement habitat for Alameda whipsnake
will be enhanced through better management of oak woodland, oak savanna, and
annual grassland (Conservation Measures 1.2, 2.4, and 2.6). Control of exotic
plants (Conservation Measure 1.4) and recreational uses (Conservation Measure
1.5) may also benefit or minimize impacts to Alameda whipsnake. Recreational
controls include limiting vehicle and bicycle traffic in whipsnake habitat and
minimizing the number of trails in suitable habitat28. Wildfire management
measures such as vegetation management, fuel breaks, or prescribed burns will
be designed to minimize impacts on and enhance habitat for Alameda whipsnake
(see Conservation Measure 1.2).
Management of chaparral/scrub (Conservation Measure 2.8) will be conducted to
minimize impacts on Alameda whipsnake but still provide the diversity of
successional stages that are likely necessary to support the species. Alameda
whipsnakes require canopy gaps in which to thermoregulate; these gaps will be
maintained within core habitat to the maximum extent practicable through
management of this land cover type.

28

Little is known about recreation impacts on Alameda whipsnake. Conservation Measure 1.5 is intended to
prevent possible impacts on this species.
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Giant Garter Snake
The biological goals and objectives for giant garter snake are listed below.
Goal: Compensate for temporary and permanent loss of giant garter snake
habitat


Replace suitable upland and aquatic habitat at a ratio of 1:1 to 3:1
according to USFWS guidelines



Emphasize the restoration of suitable habitat for giant garter snake on
Dutch Slough

Benefits of Landscape- and Community-Level Conservation
Measures
Some of the landscape-level and community-level conservation measures will
benefit giant garter snake. Development guidelines will ensure that some
impacts on this species from covered activities are avoided or minimized
(Conservation Measures 1.6, 1.9, and 1.10). No records of giant garter snake
have been documented within the inventory area29. However, suitable habitat
occurs in the sloughs and drainage network associated with agricultural fields in
the northeast and eastern section of the County (U.S. Fish and Wildlife Service
1999). Modeled foraging, movement, and core habitat occurs in agricultural
lands in Zone 6; modeled habitat also occurs north of Zone 6 outside of
Acquisition Analysis Zones. However, the suitability of modeled habitat for
giant garter snake has not been verified in the field. Giant garter snake habitat
suitability in these areas will be determined and mapped during planning and
preconstruction surveys (see Chapter 6, Conditions on Covered Activities).
The Implementing Entity will acquire conservation easements (or fee title) on at
least 250 acres of cropland or pasture within Zone 6. Land acquired near Dutch
Slough will include sloughs and ditches that may provide suitable habitat for
giant garter snake. Restoration activities are also prioritized for Dutch Slough
and adjacent to Dutch Slough to benefit giant garter snake. The amount of
restoration in these areas is undetermined, but up to 72 acres of slough/channel
restoration could occur in the inventory area if suitable restoration sites are
found. Much of this restoration would benefit giant garter snake.
Several preserve management measures are expected to benefit giant garter
snake. For example, Conservation Measures 1.2, 1.3, and 1.5 will enhance
movement or dispersal habitat for giant garter snake in preserves. The following
conservation measure is required to meet the biological goals and objectives for
this species.

29

The lack of records from the inventory area may be due to a lack of survey effort.
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Conservation Measure 3.6. Compensate for Loss of Giant
Garter Snake Habitat
If impacts on giant garter snake habitat as a result of covered activities cannot be
avoided, compensation for temporary and permanent losses of suitable habitat
will be achieved using the standard USFWS compensation formulas as specified
in the USFWS guidelines (U.S. Fish and Wildlife Service 1999). Mitigation for
temporary impacts involves replanting and hydroseeding the disturbed area
according to USFWS guidance and must include native plant species found in the
area at reference sites. Mitigation required for permanent impacts is the
following.


For every acre of aquatic habitat lost, preserve 1 acre of aquatic habitat and at
least 2 acres of upland habitat adjacent to the preserved aquatic habitat, and



For every acre of upland habitat lost, preserve 1 acre of upland habitat (in
addition to upland habitat preserved as a result of lost aquatic habitat).

The East Cypress Corridor Specific Plan in Oakley is expected to preserve about
230 acres of land on-site and include this in the HCP/NCCP Preserve System.
Much of this land is suitable for giant garter snake, although no snakes have been
found there to date. Wetland restoration will occur on the site, which may make
the site more suitable for giant garter snakes. If giant garter snakes are found on
this site within the HCP/NCCP Preserve System in the future as a result of
restoration activities, the amount of suitable aquatic and upland habitat for this
species can be credited against future impacts to suitable habitat under the Plan
using the ratios above30. Similarly, other areas added to the Preserve System and
found to support giant garter snake can be credited against future impacts to this
species.
If giant garter snake habitat has not been preserved within the HCP/NCCP
Preserve System in excess of that required to offset impacts, there are two
options for implementing this compensation requirement: (1) by applicants
selecting, acquiring, and managing in perpetuity a local mitigation site that is
approved by USFWS for the sole purpose of compensating project impacts on
giant garter snake, or (2) by applicants participating in a pre-existing, USFWSapproved mitigation bank with a service area that includes Contra Costa County.
If a local mitigation site is selected, the site will be incorporated into the
HCP/NCCP Preserve System and managed under the direction of the
Implementing Entity to support or enhance habitat for giant garter snake.

Western Pond Turtle
The biological goals and objectives for western pond turtle are listed below.

30

On the Cypress Corridor Specific Plan site, only giant garter snake habitat beyond that used to mitigate the
impacts of the project can be credited against future impacts associated with the HCP/NCCP.
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Goal: Maintain or increase the population and distribution of western pond
turtle


Increase number and distribution of basking sites and underwater
refugia in ponds

Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
benefit western pond turtle. Development guidelines will ensure that impacts on
this species from covered activities are avoided or minimized to the maximum
extent practicable (Conservation Measures 1.6 and 1.10). The Preserve System
will protect an estimated 675 or 873 acres of non-stream core habitat under the
initial urban development area or maximum urban development area,
respectively (Table 5-13). In addition, the Preserve System will protect an
estimated 1,715or 1,956 acres of upland movement habitat (Table 5-13). Six or 7
miles of core stream habitat and 80 or 92 miles of stream movement habitat will
also be protected. Pre-acquisition surveys will be conducted to identify areas of
suitable and/or occupied habitat for western pond turtle in potential preserve
lands. Results of these surveys will be used to guide acquisition of occupied
habitat.
To mitigate impacts on habitat for western pond turtle and other aquatic species,
the Implementing Entity will acquire aquatic habitats in-kind within preserves
according to the ratios in Table 5-5. Many of the acquired ponds are expected to
be suitable habitat for western pond turtle. Mitigation will also include creation,
restoration, or enhancement of aquatic land cover types, including creation of
habitat for juvenile turtles, as described in Conservation Measures 2.2 and 2.3.
Because western pond turtle requires both aquatic and upland habitats,
enhancement of wetlands or ponds to compensate for loss of habitat will occur
adjacent to suitable and accessible upland habitat (extending at least 300 feet
from the edge of wetlands or ponds), which will also be protected.
Because population viability is largely tied to the quality and quantity of suitable
and linked breeding habitat, the preservation of large areas of contiguous habitat
helps meet the conservation objectives for this species. A network of core
preserves will protect large blocks of upland breeding and migration habitat for
western pond turtle. New preserves will be established adjacent to existing
protected land to maintain contiguous wetland-upland complexes.
The following measure for western pond turtles will also be implemented to
conserve this species.

Conservation Measure 3.7. Enhance Habitat for Western
Pond Turtle
The Implementing Entity will install artificial basking substrate and add woody
debris to ponds that otherwise lack suitable basking sites to enhance habitat for
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western pond turtles. The artificial basking platforms are easily constructed and
deployed and are being used successfully in the Los Vaqueros Watershed to
attract and retain pond turtles in ponds. Woody debris and artificial basking
substrate enhance habitat by providing areas for turtles to thermoregulate, an
essential biological function. The platforms will be anchored to the pond bottom
by nylon cord and a concrete weight and will float at an angle on the surface,
rising and falling with the level of water (Alvarez in press). Basking platforms
differ from woody debris in that they can be anchored, are durable, and will not
be submerged by rising water levels. The basking platforms and added woody
debris will also facilitate species-level monitoring by providing a consistent and
stable point at which to count pond turtles.
Rationale
Western pond turtles bask to thermoregulate, and safe basking sites within
aquatic areas are a key habitat requirement. Woody debris and basking platforms
provide a safe and semi-permanent habitat feature for turtles to use. In addition
to improving habitat for western pond turtle, the woody debris and basking
platforms can provide an easy means for monitoring the turtles and can attract
nonnative species of emydid turtles for subsequent removal (Alvarez in press.).

California Tiger Salamander
Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures are
designed specifically to benefit California tiger salamander. The Preserve
System will protect an estimated 96 or 111 acres of modeled breeding habitat
under the initial or maximum urban development areas, respectively (Table 513). In addition, the Preserve System will protect an estimated 24,047 or 28,751
acres of migration/aestivation habitat under each permit scenario (Table 5-13).
Pre-acquisition surveys will be conducted to identify areas of suitable and
occupied habitat for California tiger salamanders in potential preserve lands.
Results of these surveys will be used to guide acquisition of occupied habitat to
the maximum extent practicable. Planning surveys for suitable breeding habitat
will be conducted prior to submission of application packages for covered
activities.
To compensate for loss of habitat for California tiger salamander and other
aquatic species, the Implementing Entity will acquire aquatic habitats in kind
within preserves at the ratios in Table 5-5. Many of the acquired ponds are
expected to be suitable habitat for California tiger salamander. Mitigation will
also include creation, restoration, or enhancement of aquatic land cover types as
described in Conservation Measures 2.2 and 2.3. Creation, restoration, and
enhancement will be designed to support the life-history requirements of
California tiger salamander. In order to contribute to the recovery of covered
aquatic species, the Implementing Entity will also create or restore key aquatic
land cover types within preserves above and beyond the compensation
requirements. These requirements are also described in Tables 5-16 and 5-17.
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Because California tiger salamanders require habitat complexes that include both
suitable breeding and upland habitat, areas preserved to achieve the biological
goals and objectives for tiger salamander will include both habitat elements. For
example, preservation, restoration, creation, or enhancement of wetlands or
ponds to compensate for loss of breeding habitat will occur adjacent to suitable
and accessible upland habitat that will also be protected. Likewise, upland
habitat targeted for tiger salamander conservation must occur adjacent to a
protected suitable breeding site.
A network of core preserves will protect large blocks of aestivation/migration
habitat. New linkages will be created in blocks of suitable habitat to facilitate
dispersal and colonization throughout the inventory area. New preserves will be
established adjacent to existing protected land to maintain contiguous wetlandupland complexes. Because population viability is largely tied to the quality and
quantity of suitable habitat, the preservation of large areas of contiguous habitat
helps meet the conservation objectives for this species.
Several preserve management and community-level measures were designed to
benefit California tiger salamander. For example, Conservation Measures 1.4,
1.8, 1.7, 2.1, 2.2, 2.3, 2.4, 2.5, and 2.12 will enhance habitat quality for
California tiger salamander in preserves.

California Red-Legged Frog
Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures are
designed specifically to benefit and contribute to the recovery of California redlegged frog. Development guidelines will ensure that impacts on this species
from covered activities are avoided or minimized (see Conservation Measures
1.6 and 1.10). The Preserve System will protect an estimated 28 or 36 acres of
modeled breeding habitat with the initial or maximum urban development areas,
respectively (Table 5-13; also see Conservation Measure 1.1). In addition, the
Preserve System will protect up to 29,467acres of migration/aestivation habitat.
Surveys (see Chapter 6) will be conducted to confirm habitat suitability and
identify habitat occupied by California red-legged frogs in potential preserve
lands. Results of these surveys will be used to guide acquisition of preserves to
include occupied habitat to the maximum extent practicable. Planning surveys
will be conducted prior to submission of application packages for covered
activities.
To mitigate impacts on aquatic habitat types, the Implementing Entity will
acquire aquatic habitats in-kind within preserves at the ratios specified in Table
5-5. Many of the acquired ponds are expected to be suitable habitat for
California red-legged frog. Mitigation will also include creation, restoration, or
enhancement of aquatic land cover types as described in Conservation Measures
2.2 and 2.3. Creation, restoration, and enhancement will be designed to support
the life-history requirements of California red-legged frog. Because red-legged
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frogs require habitat complexes that include both suitable breeding and upland
habitat, areas preserved to achieve the biological goals and objectives for
California red-legged frog will include both habitat elements. For example,
preservation, restoration, creation, or enhancement of wetlands or ponds to
compensate for loss of breeding habitat will occur adjacent to suitable and
accessible upland habitat that will also be protected. A network of core preserves
will protect large blocks of aestivation/migration habitat. New linkages will be
created in blocks of suitable habitat to facilitate dispersal and colonization
throughout Zones 2 and 5 of the Preserve System. New preserves will be
established adjacent to or near existing protected land and linked to such land.
This approach will result in large areas of contiguous habitat and the potential to
maintain contiguous wetland-upland complexes. Because population viability is
tied to the extent and quality of habitat and connectivity among aquatic breeding
sites, large areas of contiguous habitat will better meet the biological objectives
for this species.
Several preserve-management measures were designed to benefit California redlegged frog. For example, Conservation Measures 1.4, 1.7, 1.8, 2.1, 2.2, 2.4, 2.5,
and 2.12 will enhance habitat quality for California red-legged frog in preserves.

Foothill Yellow-Legged Frog
The biological goals and objectives for foothill yellow-legged frog are listed
below.
Goal: Protect, maintain, or increase populations of foothill yellow-legged
frog


Acquire land in Zone 4 along the upper reaches of Marsh Creek where
high-quality breeding and dispersal habitat for foothill yellow-legged
frog exists

Benefits of Landscape- and Community-level Conservation
Measures
The landscape-level and community-level conservation measures will benefit
foothill yellow-legged frog and achieve the biological goals and objectives for
this species. Development guidelines will ensure that impacts on this species
from covered activities are avoided or minimized (see Conservation Measures
1.6 and 1.10). Surveys (see Chapter 6) will be conducted to assess habitat
suitability and identify habitat occupied by foothill yellow-legged frogs in
potential preserve lands; results of these surveys will be used to guide acquisition
of preserves to include occupied habitat to the maximum extent practicable.
Planning surveys for foothill yellow-legged frog are not required for covered
activities.
Preservation of streams will be accomplished according to stream type. Impacts
on perennial streams, including suitable foothill yellow-legged frog habitat, will
be mitigated at a preservation ratio of 2:1 (Table 5-5). Mitigation will also entail
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stream restoration. Stream restoration will be attempted through the restoration
of existing streams (e.g., creating meanders in channelized streams, removing
concrete lining) but may be accomplished out of kind (see Conservation
Measures 2.3 and 2.10). Maintaining natural stream flows is also important for
yellow-legged frog populations. Restoration compliance for impacts on
perennial streams can be accomplished through enhancement of riparian
woodland/scrub; such restoration will be designed to support the life-history
requirements of covered aquatic species, including foothill yellow-legged frog.
In all cases, the Implementing Entity will restore more streams than required for
mitigation in order to enhance habitat for and prevent the future listing of foothill
yellow-legged frog. Importantly, land acquisition in Zone 4 will be focused
along Marsh Creek, especially in the upper reaches, where modeled suitable
breeding and dispersal habitat for yellow-legged frog is present. As much of the
creek bed as possible and an adequate buffer zone will be acquired. The buffer
zone acquired will be consistent with the requirements discussed in Chapter 6.
Several preserve-management measures will benefit foothill yellow-legged frog.
For example, Conservation Measures 1.2, 1.4, 1.5, 1.7, 2.1, and 2.3 will enhance
habitat for foothill yellow-legged frogs in preserves.

Longhorn Fairy Shrimp, Vernal Pool Fairy Shrimp,
Midvalley Fairy Shrimp, and Vernal Pool Tadpole
Shrimp
The biological goals and objectives for covered shrimp species are listed below.
Goal: Compensate for loss of occupied covered shrimp habitat


Preserve occupied habitat within the Preserve System at a ratio of 3:1 or
dedicate an equivalent number of mitigation bank credits



Restore suitable habitat within the Preserve System at a ratio of 2:1 or
dedicate an equivalent number of mitigation bank credits

Benefits of Landscape- and Community-level Conservation
Measures
Many of the landscape- and community-level conservation measures will benefit
and contribute to recovery of longhorn fairy shrimp, vernal pool fairy shrimp,
midvalley fairy shrimp, and vernal pool tadpole shrimp. Impacts on these species
from covered activities are avoided or minimized (see Conservation Measure
2.12). The Preserve System will protect up to an estimated 172 acres of seasonal
wetland complexes in the inventory area (Table 5-5b), much of which is likely
suitable for covered invertebrates. Priority will be given to acquiring sites with
suitable habitat for vernal pool invertebrates, including rock outcrops and basins
that provide habitat for longhorn fairy shrimp and vernal pool fairy shrimp.
Information used to develop species-habitat models was not sufficiently detailed
to determine the distribution and quality of vernal pool and other suitable habitat
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on lands considered for development or for preservation. Consequently, preacquisition surveys will be conducted to identify suitable habitat for covered
shrimp species in potential preserve lands. Results of these surveys will be used
to guide acquisition of suitable habitat to the maximum extent practicable. Prior
to submission of an application package, planning surveys for suitable habitat for
covered shrimp species will be conducted.
The Implementing Entity will attempt to restore up to an estimated 163 acres of
seasonal wetland complexes in preserves (see Table 5-17 and Conservation
Measure 2.2). Wherever feasible, seasonal wetland restoration will be designed
to support one or more covered invertebrates. Restored vernal pools will be
evaluated to determine if covered vernal pool crustaceans are present at
frequencies similar to those in natural vernal pool complexes. If not, the
Implementing Entity will assess the feasibility of transplanting inoculant species
samples from occupied pools to restored pools to establish new populations.
Such efforts will be conducted in the context of cautious experimental
management and will utilize the best scientific information available.
The landscape-level and community-level measures are expected to protect some
existing suitable habitat for covered shrimp species, as well as to minimize and
compensate for impacts on all seasonal wetlands. However, the following
measure is necessary to supplement those measures.

Conservation Measure 3.8. Compensate for Loss of
Occupied Covered Shrimp Habitat
Applicants who fill vernal pools must determine if the pools provide suitable
habitat for covered shrimp. If surveys show absence of covered shrimp (see
Section 6.3.3), applicants will mitigate for impacts according to Conservation
Measure 2.3 for seasonal wetlands. If vernal pools are occupied by covered
shrimp, applicants must first determine if the HCP/NCCP Implementing Entity
has


preserved 2 acres of occupied habitat for the same shrimp species for every
acre impacted, and



restored 1 acre of suitable habitat for the shrimp species for every acre
impacted, and the restored habitat is occupied.

If the Implementing Entity has not accomplished these tasks, then the applicant
must compensate for impacts to these vernal pools according to the requirements
below. Applicants have the option of assuming presence of covered shrimp in
lieu of conducting presence/absence surveys. Compensation for loss of occupied
habitat will be achieved by implementing the following actions for every acre of
impact.
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Preserve 2 acres of occupied habitat within the Preserve System or purchase
an equivalent amount of vernal pool preservation credits in a USFWSapproved mitigation bank for each acre affected.



Restore 1 acre of suitable habitat within the Preserve System or purchase an
equivalent amount of vernal pool restoration credit in a USFWS-approved
mitigation bank for each acre affected31.

Either component may be achieved by participating in a USFWS-approved
mitigation bank32. If habitat is restored within the Preserve System, the vernal
pool acreage can be credited to the requirement for seasonal wetland creation in
Conservation Measure 2.2 (and vernal pool restoration, if applicable). Similarly,
if vernal pool credits are purchased within an approved mitigation bank that is
also within areas designated as high- or medium-priority for conservation by the
Plan (see Chapter 5), then these credits can also offset any wetland fee for
seasonal wetlands (see Chapter 9). Soils collected as described in Chapter 6 will
be used to inoculate newly created seasonal wetlands on preserve lands with
cysts of covered shrimp species.
Rationale
Impacts on covered shrimp habitat include disturbances to seasonal wetlands,
including vernal pools, and their adjacent uplands by covered activities both
directly through project implementation or indirectly through human intrusion,
introduced species, or pollution caused by the project. Impacts on a single
wetland or pool could affect the hydrology of an entire wetland complex. The
specified compensation ratios are based on existing mitigation standards applied
to Contra Costa County through a programmatic Section 7 consultation with the
U.S. Army Corps of Engineers (U.S. Fish and Wildlife Service 1996a). In this
programmatic agreement, compensation ratios are higher if sites are used that are
not part of a USFWS-approved bank (3:1 preservation and 2:1 creation). This
option was not included because the HCP/NCCP Preserve System essentially
functions as a large mitigation bank, and applicants should be encouraged to
mitigate within the inventory area whenever feasible.

Conservation Measures for Multiple Plant Species
The following conservation measures apply to all plant species or to subsets of
plant species. Species-specific measures are listed after these general plant
measures.

31

Note that fill of jurisdictional wetlands will also require permits from USACE and RWQCB. Those permits may
require mitigation beyond that required by the HCP/NCCP.

32

There are currently no USFWS-approved mitigation banks for vernal pool invertebrates in the inventory area, so
mitigation for these species will either occur in new banks created in the inventory area or outside the inventory area
(in banks with approved service areas that include the project site).
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Conservation Measure 3.9. Conduct Experimental
Management to Maintain or Enhance Covered Plant
Populations
The Implementing Entity will initiate a program within the Preserve System to
experiment with different management techniques to benefit covered plants; this
program will be conducted as part of the Adaptive Management Program. A
pilot study will be designed and implemented for each covered plant to determine
the best methods to either maintain or enhance its populations. Management
techniques will be selected for application and manipulation based on the
ecological requirements of the species and hypotheses about which ecological
factors may be most important to the species. For example, conceptual
ecological models could be developed for each species to identify ecological
relationships, potential effects (positive or negative) of management techniques
on each plant life stage, and gaps in current knowledge (Elzinga et al. 1998).
This information will help guide the design of the pilot studies. Management
treatments may include the following:


Prescribed burning;



Livestock grazing (e.g., continue existing grazing regime, reduce or eliminate
grazing using an exclosure, change grazing patterns, or change type of
grazing animals);



Mechanical clearing of vegetation;



Herbicide application to reduce the biomass of competitors.

Pilot studies will only be carried out on relatively large populations and
treatments will be applied to only a portion of those populations to minimize
potential adverse effects of the treatments. The results of these pilot studies will
be used to inform preserve management techniques to maintain and, if possible,
enhance populations of covered plants. Pilot studies should focus on addressing
key management questions (BMP Ecosciences 2002). That is, studies should
focus on addressing the issues of highest importance to the conservation of the
species. The general questions below apply to all of the covered plants:


What is a suitable microsite for the species?



What is the abundance and distribution of these sites, and are they limiting
population size? If so, can these microsites be created? If so, how?



If unoccupied microsites are available, will the species colonize these sites
naturally? If not, what techniques are available to facilitate colonization?



What other factors may be limiting population size (e.g., disease, herbivory
by native species or livestock, poor seed dispersal, low reproductive output,
competition from exotic species) and what management techniques can be
used to reduce or control these factors?

The Preserve Manager will work with local colleges and universities to
encourage students and professors to conduct research on preserve lands to
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address key management questions. Money in this HCP/NCCP budget
earmarked for directed research can be used to help fund the collection of this
information.
Rationale
An important set of objectives of this HCP/NCCP directs that populations of
covered plants within HCP/NCCP preserves will be maintained or enhanced to
increase the long-term probability of survival of these species so that listing is
unnecessary. However, as described in the species profiles, little is known about
the ecological requirements of many covered plants. Furthermore, the effects of
most proposed management techniques on these species are also unknown.
Experimentation is necessary to determine the best techniques to enhance
covered plants within preserves. For example, intensive studies of one of the notake species, Amsinckia grandiflora, have revealed many of the habitat
requirements and several effective management techniques to enhance
populations of this extremely rare plant (e.g., Pavlik et al. 1993; Carlsen et al.
2000). Alternatively, experimental results may indicate that covered plant
populations are relatively stable and enhancement measures are not needed or not
effective. Because the rarity characteristics of the covered plants are not
understood (Rabinowitz 1981), further information on the abundance and
distribution will be necessary before appropriate management techniques can be
designed and implemented, if needed. Additional research and monitoring is
necessary to better understand these species’ ecological and management needs.
Livestock grazing is currently widespread in the inventory area, but its effects on
covered plant populations are unknown. Some species or populations may
benefit, while others may be harmed. Because livestock grazing will be one of
the primary tools used to manage grassland vegetation communities, it is
important to determine the effects of grazing on herbaceous plants so that the
grazing program can be adjusted to maintain and benefit the covered species.
Creating new populations of rare plants in an experimental setting is very time
consuming, expensive, and often unsuccessful (e.g., Pavlik et al. 1993). Welldesigned pilot studies of existing populations of covered plants may yield results
more quickly and more cost effectively than creating new populations, but limits
must be placed on such pilot studies to minimize adverse effects.
A complementary strategy is to expand and enhance suitable habitat for covered
plants. Increasing the availability of suitable habitat will allow plant populations
to expand or at least to be maintained. Such an approach, however, presumes a
body of knowledge regarding the physical and biological characteristics of
suitable habitat for covered species that does not currently exist. The landscapelevel and community-level conservation measures in this conservation strategy
will likely increase suitable habitat for some covered plants (see species-specific
discussions below), but additional research in protected areas (including
HCP/NCCP preserves) will be necessary to determine the precise habitat
requirements of covered species so that their long-term viability can be assured.
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Mount Diablo Manzanita
The biological objective for Mount Diablo Manzanita is listed below.
Goal: Protect at least two occurrences of Mt. Diablo manzanita outside
currently protected public lands
Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit Mount Diablo manzanita. No impacts on known occurrences33 of
Mount Diablo manzanita are expected to result from covered activities.
However, if a new population34 is found that is expected to be removed by
covered activities, the Implementing Entity, through the planning surveys
discussed in Chapter 6, will ensure that a population as healthy as or healthier35
than the one proposed for removal will be protected within HCP/NCCP
preserves. (If the Implementing Entity cannot preserve the necessary
populations, then the project applicant with impacts to this species will be
required to do so in order to receive take authorization for any covered species.)
The two known occurrences of Mount Diablo manzanita in the inventory area
outside public lands will be protected by the Preserve System (Table 5-20 and
Conservation Measure 1.1). Moreover, an estimated 414 acres of the modeled
suitable range36 for Mount Diablo manzanita will be protected within the
Preserve System under the initial urban development area or 447 acres under the
maximum urban development area (Table 5-12). This protected land constitutes
61% of the remaining modeled species range that is available for preservation.
Management of HCP/NCCP preserves will also benefit Mount Diablo manzanita.
Conservation Measures 1.4 and 1.5 ensure that exotic plants and recreational use
will be controlled within preserves. For example, visitors to parks within the
EBRPD system may illegally harvest branches of manzanitas for decorative
purposes (Olson pers. comm.). Public access to known populations of Mount
Diablo manzanita within preserves will be controlled to avoid such illegal
33

A plant occurrence is defined in the same way as an element occurrence is defined by CDFG: a location record of
a plant in the CNDDB that is a population or group of populations within 0.25 mile and not separated by significant
habitat discontinuities.
34

A population is defined as a group of individuals that are separated biologically from other groups of individuals
by topographic barriers, habitat barriers, or other important ecological features. Populations may be less than 0.25
mile apart, so they may or may not be the same as an occurrence. Known occurrences can be evaluated in the field
as to whether they constitute one or more populations.

35

See Conservation Measure 1.1 for definition of a “healthy” population.

36

For covered plants, the species distribution models represent the potential range of the species within the
inventory area, not necessarily the amount of suitable habitat present. Plants, especially rare plants, tend to occur in
distinctive microhabitats (characterized, for example, by slope, aspect, plant association, soil type) that cannot be
mapped at a regional scale. These variables were not incorporated into the species distribution models, so the
models should be viewed as an estimate of the plant species’ potential range in the inventory area within which
suitable habitat and plant populations would likely be found.
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collection. Vegetation management actions, including prescribed burning
(Conservation Measures 1.2 and 2.8), will ensure that the condition of the
chaparral vegetation community that supports Mount Diablo manzanita will be
maintained. Management in other areas has shown Mount Diablo manzanita
produces high densities of seedlings following prescribed burning in late summer
or fall (M. A. Showers, pers. comm.). If necessary, experimental management
techniques will be applied to populations of this species within preserves to
determine the best means to enhance population health and viability
(Conservation Measure 3.9).
The biological objective for Mount Diablo manzanita is addressed through
landscape- and community-level measures and measures that apply to all covered
plants. No additional species-specific measures are required to meet the species
goals and objectives.

Brittlescale
The biological objective for brittlescale is listed below.
Goal: Protect at least two occurrences of brittlescale outside currently
protected public lands
Benefits of Landscape- and Community-level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit brittlescale. Impacts on one known population of brittlescale are
expected from covered activities. The Implementing Entity, through the planning
surveys discussed in Chapter 6, will ensure that populations as healthy as or
healthier than the populations removed will be protected within HCP/NCCP
preserves. (If the Implementing Entity cannot preserve the necessary
populations, then the project applicant with impacts to this species will be
required to do so in order to receive take authorization for any covered species.)
It is likely that one known population of brittlescale will be affected by covered
activities. Of the remaining four known occurrences of brittlescale in the
inventory area that are presently not in protected lands, two will be brought under
protection by the Preserve System under the initial urban development area. The
remaining two population will be protected if the initial urban development area
is exceeded (Table 5-20 and Conservation Measure 1.1). In addition, an
estimated 577 or 697 acres of the modeled species range for brittlescale will be
protected within the Preserve System under the initial urban development area
and the maximum urban development area, respectively (Table 5-12). This
protected land constitutes from 49% to 60%, respectively, of the modeled species
range in the inventory area that is available for preservation.
Management of HCP/NCCP preserves will benefit brittlescale. For example,
Conservation Measure 1.4 ensures that exotic plants will be controlled within
preserves. Vegetation management and enhancement within alkali grassland and
alkali wetlands (Conservation Measures 2.1, 2.2, 2.4, and 2.12) will benefit
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brittlescale by maintaining or enhancing suitable habitat for this species.
Approximately 61 to 67 acres of alkali wetlands will be restored within preserves
(Tables 5-16 and 5-17). One objective of alkali wetland restoration is to restore
suitable habitat for brittlescale (e.g., in alkali meadows).
The biological objective for brittlescale is addressed through landscape- and
community-level measures and measures that apply to all covered plants. No
additional species-specific measures are required to meet the species goals and
objectives.

San Joaquin Spearscale
Benefits of Landscape- and Community-level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit San Joaquin spearscale. The only known population of San
Joaquin spearscale outside public lands was recently found in Antioch during
development of the Sand Creek Specific Plan (Mundie & Associates and City of
Antioch 2002). This population may be extirpated by activities not covered by
the plan. All remaining 31 known occurrences of this species are within the Los
Vaqueros Watershed (Table 5-20). Although rare in California, the species is
relatively common in the Los Vaqueros Watershed, where extensive surveys
have been conducted (Jones & Stokes Associates 1989). It is expected that other
populations will be found within the inventory area, particularly on alkali soils in
Zone 5.
No species distribution model was developed for San Joaquin spearscale because
of the difficulty in predicting the species’ occurrence relative to conditions that
could be mapped at a regional scale. This species often co-occurs with
brittlescale, so it is anticipated that protection of suitable habitat for the species
will be largely coincidental with protection of habitat suitable to support
brittlescale.
Management of HCP/NCCP preserves will benefit San Joaquin spearscale. For
example, Conservation Measure 1.4 ensures that exotic plants will be controlled
within preserves. Vegetation management and enhancement within alkali
grassland and alkali wetlands (Conservation Measures 2.1, 2.4, 2.2, and 2.12)
will benefit San Joaquin spearscale by maintaining or enhancing suitable habitat
for this species. Approximately 61–67 acres of alkali wetlands will be restored
within preserves (Tables 5-16 and 5-17). One objective of alkali wetland
protection is to protect additional suitable habitat for San Joaquin spearscale
(e.g., in alkali meadows).
Conservation and management for San Joaquin spearscale are addressed through
landscape- and community-level measures and the one measure that applies to all
covered plants. No additional species-specific conservation measures are
required.
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Big Tarplant
The biological objective for big tarplant is listed below.
Goal: Protect at least five occurrences of big tarplant outside currently
protected public lands
Benefits of Landscape- and Community-level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit big tarplant. One population of big tarplant is expected to be lost
to covered activities. However, three of the remaining five known occurrences of
big tarplant in the inventory area outside public lands will be protected by the
Preserve System (Table 5-20) (Conservation Measure 1.1). In addition, an
estimated 9,300 or 11,395 acres of the modeled species range will be protected
within the Preserve System under the initial urban development area and the
maximum urban development area, respectively (Table 5-12). This protected
land constitutes from 48% to 59%, respectively, of the modeled species range in
the inventory area available for preservation.
Management of HCP/NCCP Preserves will benefit big tarplant. For example,
Conservation Measure 1.4 ensures that exotic plants will be controlled within
preserves to minimize adverse impacts.
The biological objective for big tarplant is addressed through landscape- and
community-level measures and measures that apply to all covered plants. No
additional species-specific measures are required to meet the species goals and
objectives.

Mount Diablo Fairy Lantern
The biological objective for Mount Diablo fairy lantern is listed below.
Goal: Protect at least one occurrence of Mount Diablo fairy lantern outside
currently protected public lands
Benefits of Landscape- and Community-level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit Mount Diablo fairy lantern. No known populations of Mount
Diablo fairy lantern are expected to be lost to covered activities. The one known
occurrence of Mount Diablo fairy lantern in the inventory area outside public
lands will be protected by the Preserve System, if this occurrence is still extant
(Table 5-20) (Conservation Measure 1.1). If this population (in Subzone 4b) has
been extirpated, completion of planning surveys will ensure that no other
population will be removed until a new population is found within the preserves
that is as healthy or healthier than the population lost (see Conservation Measure
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1.1 for a definition of “healthy”). Moreover, an estimated 11,178 or 13,360 acres
of the modeled species range will be protected within the Preserve System under
the initial urban development area and the maximum urban development area,
respectively (Table 5-12). This protected land constitutes from 43% to 54%,
respectively, of the modeled species range in the inventory area available for
preservation.
Management of HCP/NCCP preserves will benefit Mount Diablo fairy lantern.
For example, Conservation Measure 1.4 ensures that exotic plants will be
controlled within preserves to minimize possible competition with this species.
Conservation Measure 1.5 ensures that public access will be controlled and
monitored so that the species is not collected by visitors. Vegetation
management and enhancement within native grassland (Conservation Measures
2.1 and 2.4), oak savanna/woodland (Conservation Measures 2.1 and 2.6), and
chaparral (Conservation Measures 2.1 and 2.8) will benefit Mount Diablo fairy
lantern by maintaining or enhancing suitable habitat for this species.
Approximately 42–165 acres of oak savanna will be restored within preserves
(Table 5-16 and 5-17 and Conservation Measure 2.7). One objective of oak
savanna restoration is to provide additional suitable habitat for Mount Diablo
fairy lantern.
The biological objective for Mount Diablo fairy lantern is addressed through
landscape- and community-level measures and measures that apply to all covered
plants. No additional species-specific measures are required to meet the species
goals and objectives.

Recurved Larkspur
The biological objective for recurved larkspur is listed below.
Goal: Protect at least two occurrences of recurved larkspur outside
currently protected public lands
Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit recurved larkspur. Impacts on one known population of recurved
larkspur are expected from covered activities. The Implementing Entity, through
the planning surveys described in Chapter 6, will ensure that a population as
healthy as or healthier than the population removed will be protected within
HCP/NCCP preserves. (If the Implementing Entity cannot preserve the
necessary populations, then the project applicant with impacts to this species will
be required to do so in order to receive take authorization for any covered
species.) The two remaining known occurrences of recurved larkspur in the
inventory area outside public lands will be brought under protection by the
Preserve System (Table 5-20) (Conservation Measure 1.1). Moreover, an
estimated 389 or 1,064 acres of the modeled range for this species will be
protected within the Preserve System under the initial urban development area
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and the maximum urban development area, respectively (Table 5-12). This
protected land constitutes from 23% to 62%, respectively, of the modeled species
range available for preservation.
Management of HCP/NCCP Preserves will benefit recurved larkspur. For
example, Conservation Measure 1.4 ensures that exotic plants will be controlled
within preserves. Vegetation management and enhancement within alkali
grassland and alkali wetlands (Conservation Measures 2.1, 2.4, 2.2, and 2.12)
will benefit recurved larkspur by maintaining or enhancing suitable habitat for
this species. Approximately 42-165 acres of oak savanna will be restored within
preserves (Table 5-16 and 5-17 and Conservation Measure 2.7). One objective of
alkali wetland restoration is to restore additional suitable habitat for recurved
larkspur (e.g., in alkali meadows).
The biological objective for recurved larkspur is addressed through landscapeand community-level measures and measures that apply to all covered plants. No
additional species-specific measures are required to meet the species goals and
objectives.

Round-Leaved Filaree
The biological objective for round-leaved filaree is listed below.
Goal: Protect at least two occurrences of round-leaved filaree outside
currently protected public lands
Benefits of Landscape- and Community-level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit round-leaved filaree. Impacts on two known occurrences of
round-leaved filaree are expected from covered activities. Completion of
planning surveys will help the Implementing Entity to ensure that a population as
healthy as or healthier than the two occurrences removed will be protected within
HCP/NCCP preserves. (If the Implementing Entity cannot preserve the
necessary populations, then the project applicant with impacts to this species will
be required to do so in order to receive take authorization for any covered
species.) Two of the seven known occurrences of round-leaved filaree in the
inventory area outside public lands will be brought under protection by the
Preserve System (Table 5-20; Conservation Measure 1.1). Because the location
of several of the seven documented occurrences are not well known and there
have been few surveys for this species in the area, it is expected that more than
two occurrences would be protected in the Preserve System. An estimated 2,877
or 2,997 acres of the primary modeled range for this species will be protected
within the Preserve System under the initial urban development area and the
maximum urban development area, respectively (Table 5-12). This protected
land constitutes from 50% to 52%, respectively, of the primary modeled range in
the inventory area available for preservation.
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Management of HCP/NCCP Preserves will benefit round-leaved filaree. For
example, Conservation Measure 1.4 ensures that exotic plants will be controlled
within preserves; increases in the cover of exotic grasses may have contributed to
the decline of round-leaved filaree. Vegetation management and enhancement
within grasslands (Conservation Measure 2.4) will benefit round-leaved filaree
by maintaining or enhancing suitable habitat for this species.
The biological objective for and conservation needs of round-leaved filaree are
addressed through landscape- and community- level measures and measures that
apply to all covered plants. No additional species-specific measures are required
to meet the species objective.

Diablo Helianthella
The biological objective for Diablo Helianthella is listed below.
Goal: Protect at least two occurrences of Diablo helianthella outside
currently protected public lands
Benefits of Landscape- and Community-Level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit Diablo helianthella. No impacts on known populations of Diablo
helianthella are expected from covered activities. However, the Implementing
Entity, through the planning surveys, will ensure that if a population is
discovered within impact areas, a population as healthy as or healthier than that
removed will be protected within HCP/NCCP preserves. (If the Implementing
Entity cannot preserve the necessary populations, then the project applicant with
impacts to this species will be required to do so in order to receive take
authorization for any covered species.) Both known occurrences of Diablo
helianthella in the inventory area outside public lands will be brought under
protection by the Preserve System (Table 5-20) (Conservation Measure 1.1).
Moreover, the Preserve System will protect an estimated 6,168 acres of the
modeled suitable range for this species under the initial urban development area
(Table 5-12). This protected land constitutes 46% of the modeled species range
in the inventory area available for preservation (Table 5-12).
Management of HCP/NCCP preserves will benefit Diablo helianthella. For
example, Conservation Measure 1.4 ensures that exotic plants will be controlled
within preserves. Vegetation management and enhancement within oak
savanna/woodland (Conservation Measures 2.1 and 2.6) and chaparral
(Conservation Measures 2.1 and 2.8) will benefit Diablo helianthella by
maintaining or enhancing suitable habitat for this species. Approximately 42-165
acres of oak savanna will be created or restored in the Preserve System (Tables 516 and 5-17). One objective of oak savanna restoration is to provide additional
suitable habitat for Diablo helianthella.

East Contra Costa County HCP/NCCP

October 2006
5-129

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 5
Conservation Strategy

The biological objective for Diablo helianthella is addressed through landscapeand community-level measures and measures that apply to all covered plants. No
additional species-specific measures are required to meet the species goals and
objectives.

Brewer’s Dwarf Flax
The biological objective for Brewer’s dwarf flax is listed below.
Goal: Protect at least three occurrences of Brewer’s dwarf flax outside
currently protected public lands
Benefits of Landscape- and Community-level Conservation
Measures
Many of the landscape-level and community-level conservation measures will
directly benefit Brewer’s dwarf flax. No impacts on known populations of
Brewer’s dwarf flax are expected from covered activities (Table 5-20). The
Implementing Entity, through the planning surveys, will ensure that if a
population is discovered within impact areas, a population as healthy as or
healthier than that removed will be protected within HCP/NCCP preserves. (If
the Implementing Entity cannot preserve the necessary populations, then the
project applicant with impacts to this species will be required to do so in order to
receive take authorization for any covered species.) All three known occurrences
of Brewer’s dwarf flax in the inventory area outside public lands will be brought
under protection by the Preserve System (Table 5-20) (Conservation Measure
1.1). Approximately 9,337 acres of the modeled suitable range for this species
will be protected within the Preserve System under the initial permit area (Table
5-12). This protected land constitutes 48% of the modeled species range
available for preservation.
Management of HCP/NCCP Preserves will also benefit Brewer’s dwarf flax. For
example, Conservation Measure 1.4 ensures that exotic plants will be controlled
within preserves. Vegetation management and enhancement within native
grassland (Conservation Measures 2.1 and 2.4), oak savanna/woodland
(Conservation Measures 2.1 and 2.6), and chaparral (Conservation Measures 2.1
and 2.8) will benefit Brewer’s dwarf flax by maintaining or enhancing suitable
habitat for this species. Approximately 42-165 acres of oak savanna will be
created or restored in the preserve system (Tables 5-16 and 5-17). (Conservation
Measure 2.7). One objective of oak savanna restoration is to provide additional
suitable habitat for Brewer’s dwarf flax.
The biological objectives for Brewer’s dwarf flax is addressed through
landscape- and community-level measures and measures that apply to all covered
plants. No additional species-specific measures are required to meet the species
goals and objectives.
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Showy Madia
The goals and objectives for showy madia are listed below.
Goal: Protect populations of showy madia within oak woodland and
grassland


Identify and maintain or increase populations of showy madia in the
inventory area

Benefits of Landscape- and Community-level Conservation
Measures
Showy madia is not currently known to occur in the inventory area (Table 5-20),
but suitable habitat exists. A historic occurrence of showy madia in Antioch was
not relocated during recent surveys (Mundie & Associates and City of Antioch
2002). This species was considered for no-take status. The inventory area
represents the northernmost edge of a fairly wide distributional range in
California (see the species profile in Appendix D). Within its entire range, 32
occurrences have been documented, although the current status of these
occurrences is unknown. Because the inventory area represents a relatively small
portion of the species’ range, impacts on new occurrences of this species could
occur as long as an equal number of populations were preserved in the
HCP/NCCP Preserve System. As for other plants, the preserved populations
must be as healthy or healthier than the population lost. Until a population is
found and protected in an HCP/NCCP preserve (by the Implementing Entity or
the project applicant with impacts to this species), no impacts on this species will
be allowed. No species distribution model was developed for showy madia
because of the difficulty in predicting its occurrence relative to conditions that
could be mapped at a regional scale.
Many of the landscape-level and community-level conservation measures will
directly benefit showy madia if the species is found within HCP/NCCP
preserves. Development conditions will ensure that impacts on this species from
covered activities are avoided or minimized (see Chapter 6). Completion of
planning surveys will ensure that botanical surveys will be conducted in potential
impact areas and that high-quality populations will be avoided. Conservation
Measure 1.4 ensures that exotic plants will be controlled within preserves.
Vegetation management and enhancement within native grassland (Conservation
Measures 2.1 and 2.4) and oak savanna (Conservation Measures 2.1 and 2.6) may
also benefit showy madia by maintaining or enhancing suitable habitat for this
species. Approximately 42-165 acres of oak savanna will be created or restored
in the preserve system (Tables 5-16 and 5-17 and Conservation Measure 2.7).
Oak savanna restoration may provide additional suitable habitat for showy
madia.
Conservation and management for showy madia are addressed through
landscape- and community-level measures and the one measure that applies to all
covered plants. No additional species-specific conservation measures are
required to meet the species goal and objective.
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Adobe Navarretia
The goals and objectives for adobe navarretia are listed below.
Goal: Protect populations of adobe navarretia within wetlands


Identify, protect, and maintain populations of adobe navarretia in the
inventory area

Benefits of Landscape- and Community-Level Conservation
Measures
The only known records of this species in the inventory area are two historic
collections in and near Antioch from 1888 and 1907 (Jepson Herbarium 2003).
These populations are assumed to have been extirpated. This species was
considered for no-take status. The inventory area is a small portion of a broad
distributional range throughout the Central Valley (see the species profile in
Appendix D). Within this range, 5 occurrences have been documented (Table 520), although the current status of these occurrences is unknown. Because the
inventory area represents a relatively small portion of the species’ range, it was
determined that some impacts on the species could occur as long as the highestquality populations were preserved if any are found. Until the historic
populations are relocated or more populations are found and protected in
HCP/NCCP preserves, no impacts on this species will be allowed (see Chapter
6). No species distribution model was developed for adobe navarretia because
the suitable habitat of this species is poorly known.
Many of the landscape-level and community-level conservation measures will
directly benefit adobe navarretia, if it is found in HCP/NCCP preserves. For
example, development conditions will ensure that impacts on this species from
covered activities are avoided or minimized (see Chapter 6). Completion of
planning surveys will ensure that botanical surveys will be conducted in potential
impact areas and that high-quality populations will be avoided. Conservation
Measure 1.4 ensures that exotic plants will be controlled within preserves.
Vegetation management and enhancement within native grassland (Conservation
Measures 2.1 and 2.4) may benefit adobe navarretia by maintaining or enhancing
suitable habitat for this species.
Conservation and management for adobe navarretia are addressed through
landscape- and community-level measures and the one measure that applies to all
covered plants. No additional species-specific conservation measures are
required to meet the species goal and objective.
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Table 5-1. Natural Community-level and Additional Species-specific Biological Goals and Objectives and Associated Conservation Measures

Covered Species Expected to Benefit from Wetlands (and other Aquatic) Biological Goals and Objectives:
Tricolored blackbird
California red-legged frog
California tiger salamander
Giant garter snake
Western pond turtle
Vernal pool fairy shrimp

Vernal pool tadpole shrimp
Longhorn fairy shrimp
Midvalley fairy shrimp
Adobe navarretia
Brittlescale [Grassland]

Notes:
•

Goals and objectives are organized by natural community type. Community-level goals and
objectives that support multiple covered species are presented first within each section. Speciesspecific goals and objectives are developed and presented only when the community-level goals do
not adequately address the species’ needs.

•

Habitat shown in brackets is the habitat with which the species is primarily associated; any specific
Biological Goals and Objectives pertaining to this species are addressed in their primary habitat.

Wetlands (and other Aquatic) Biological Goals and Objectives

Conservation Measures

Goal 1: Preserve wetlands and ponds in the inventory area
Objective 1.1. Acquire perennial wetlands at a ratio of 1:1 of wetted acres (estimated to be 75
wetted acres with the maximum urban development area) and protect as part of the Preserve System
Objective 1.2. Acquire seasonal wetlands at a ratio of 3:1 of wetted acres (estimated to be 177
acres of seasonal wetland complex with the maximum urban development area) and protect as part
of the Preserve System
Objective 1.3. Acquire alkali wetlands at a ratio of 3:1 of wetted acres (estimated to be 96 acres of
alkali wetland complex with the maximum urban development area) and protect as part of the
Preserve System in Zones 2, 5, and 6
Objective 1.4. Acquire ponds at a ratio of 2:1 of wetted acres (estimated to be 16 wetted acres with
the maximum urban development area) and protect as part of the Preserve System
Objective 1.5. Acquire at least seven of the 13 ponds in Subzone 2c to provide suitable breeding
habitat for tricolored blackbird, California tiger salamander, California red-legged frog, and/or
western pond turtle
Objective 1.6. Acquire slough/channel at a ratio of 0.5:1 of wetted acres (estimated to be 36 wetted
acres with the maximum urban development area) and protect as part of the Preserve System
Objective 1.7. Acquire aquatic (open water) at a ratio of 1:1 of wetted acres (estimated to be 17
wetted acres with the maximum urban development area) and protect as part of the Preserve System
Objective 1.8. Preserve and maintain contiguous wetland-upland complexes

Conservation Measure 1.1. Acquire Lands for Preserve System
Conservation Measure 1.3. Prepare and Implement Agricultural Management
Plans for Cultivated Agricultural Lands

Table 5-1. Continued

Wetlands (and other Aquatic) Biological Goals and Objectives
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Conservation Measures

Goal 2: Maintain and enhance hydrogeomorphic and ecological function of wetlands and ponds
to promote covered species, native biological diversity, and habitat heterogeneity
Objective 2.1. Maintain or increase native emergent vegetation where appropriate
Objective 2.2. Reduce sediment deposition and transport where appropriate

Conservation Measure 1.2. Prepare and Implement an Exotic Plant Control
Program for the Preserve System

Objective 2.3. Maintain or increase wetland and pond capacity and water duration as appropriate.

Conservation Measure 1.3. Prepare and Implement Management Plans for
Cultivated Agricultural Lands

Objective 2.4. Maintain or increase flows to and connectivity among wetlands and wetland
complexes as appropriate

Conservation Measure 2.2. Manage Wetlands and Ponds

Objective 2.5. Eliminate or reduce non-native animals
Objective 2.6. Eliminate or reduce exotic plants
Objective 2.7. Maintain or enhance upland habitat in close proximity to wetlands and ponds to
support the life-history requirements of wetland-dependent covered species
Goal 3: Restore wetlands and create ponds in Preserve System to compensate for permanent loss
of these habitats
Objective 3.1. Restore perennial wetlands in-kind at a ratio of 1:1 of wetted acres (estimated to be
75 wetted acres with the maximum urban development area)
Objective 3.2. Restore alkali wetlands in-kind at a ratio of 2:1 of wetted acres (estimated to be 64
acres of alkali wetland complex with the maximum urban development area)
Objective 3.3. Restore seasonal wetlands in-kind at a ratio of 2:1 of wetted acres (estimated to be
118 acres of seasonal wetland complex with the maximum urban development area)
Objective 3.4. Create ponds in-kind at a ratio of 1:1 (estimated to be 8 acres with the maximum
urban development area) to support California tiger salamander, California red-legged, and/or
western pond turtle
Objective 3.5. Compensate for loss of slough/channel by either restoring slough/channel at a ratio
of 1:1 where feasible or restoring riparian woodland/scrub in Zone 6 at a ratio of 0.5:1
Objective 3.6. Compensate for loss of aquatic (open water) by creating ponds at a ratio of 0.5:1
(estimated to be 9 acres of ponds with the maximum urban development area) to support California
tiger salamander, California red-legged, and/or western pond turtle
Objective 3.7. Compensate for loss of aquatic (open water) by creating ponds at a ratio of 0.5:1
(estimated to be 9 acres of ponds with the maximum urban development area) to support California
tiger salamander, California red-legged, and/or western pond turtle

Conservation Measure 2.3. Restore Wetlands and Create Ponds
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Conservation Measures

Goal 4: Restore wetlands and create ponds in the Preserve System to contribute to recovery of
covered species
Objective 4.1. Restore 10 wetted acres of perennial wetlands

Conservation Measure 2.3. Restore Wetlands and Create Ponds

Objective 4.2. Restore 5 wetted acres of alkali wetlands
Objective 4.3. Restore 20 wetted acres of seasonal wetlands
Objective 4.4. Create 8 acres of ponds to support California tiger salamander, California redlegged, and/or western pond turtle
Goal 5: Enhance habitat for tricolored blackbird in the Preserve System
Objective 5.1. Restore perennial wetlands so that at least 25% will provide breeding habitat

Conservation Measure 2.2. Manage Wetlands and Ponds

Objective 5.2. Restore perennial wetlands to provide breeding habitat at least 1 mile from blackcrowned night heron colonies and within flight distance of blackbird foraging habitat

Conservation Measure 2.3. Restore Wetlands and Create Ponds
Conservation Measure 3.2. Minimize Predation on Tricolored Blackbird Colonies

Goal 6: Compensate for temporary and permanent loss of giant garter snake habitat
Objective 6.1. Replace suitable upland and aquatic habitat at a ratio of 1:1 to 3:1 according to
USFWS guidelines

Conservation Measure 3.6. Compensate for Loss of Giant Garter Snake Habitat

Objective 6.2. Emphasize the restoration of suitable habitat for giant garter snake on Dutch

Slough
Goal 7: Maintain or increase the population and distribution of western pond turtle
Objective 7.1. Increase number and distribution of basking sites and underwater refugia in ponds

Conservation Measure 3.7. Enhance Habitat for Western Pond Turtle

Goal 8: Compensate for loss of occupied covered shrimp habitat
Objective 8.1. Preserve occupied habitat within the Preserve System at a ratio of 3:1 or dedicate an
equivalent number of mitigation bank credits

Conservation Measure 3.8. Compensate for Loss of Occupied Covered Shrimp
Habitat

Objective 8.2. Restore suitable habitat within the Preserve System at a ratio of 2:1 or dedicate an
equivalent number of mitigation bank credits
Goal 9: Protect populations of adobe navarretia within wetlands
Objective 9.1. Identify, protect, and maintain populations of adobe navarretia in the inventory area

Conservation Measure 1.1. Acquire Lands for Preserve System
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Covered Species Expected to Benefit from Grassland Biological Goals and Objectives
San Joaquin kit fox
Townsend’s big-eared bat
Western burrowing owl
Golden eagle
Silvery legless lizard
Big tarplant
San Joaquin spearscale
Brittlescale

Recurved larkspur
Round-leaved filaree
Showy madia [Oak woodland]
Swainson’s hawk [Streams and Riparian woodland/scrub]
Tricolored blackbird [Wetlands]
Alameda whipsnake [Chaparral/scrub]
Western pond turtle [Wetlands]
California tiger salamander [Wetlands]
California red-legged frog [Wetlands]

Grassland Biological Goals and Objectives

Conservation Measures

Goal 10: Preserve sufficient habitat in the inventory area to maintain viable populations of
grassland-dependent covered species
Objective 10.1. Preserve 13,000 acres of annual grassland and 900 acres of alkali grassland

Conservation Measure 1.1. Acquire Lands for Preserve System

Objective 10.2. Protect native grassland alliances within the Preserve System
Goal 11: Enhance grassland to promote native biological diversity and habitat heterogeneity
Objective 11.1. Increase the relative cover of native grasses and forbs in native grassland
vegetation alliances and other grassland types

Conservation Measure 1.4. Prepare and Implement an Exotic Plant Control
Program for the Preserve System

Objective 11.2. Increase structural diversity by creating and maintaining a mosaic of grassland
types and conditions

Conservation Measure 2.4. Manage Grassland

Objective 11.3. Reduce the biomass, cover, and extent of exotic plants (i.e., non-native invasive
plants) in the Preserve System
Goal 12: Increase availability of burrows within grassland for San Joaquin kit fox, California
tiger salamander, California red-legged frog, and western burrowing owl
Objective 12.1. Increase the number and distribution of California ground squirrel burrows

Conservation Measure 2.5. Manage Natural Burrow Availability and Prey Base in
Grasslands

Table 5-1. Continued
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Grassland Biological Goals and Objectives

Conservation Measures

Goal 13: Preserve the most important movement routes and core habitat for San Joaquin kit fox

Conservation Measure 1.1. Acquire Lands for Preserve System

Objective 13.1. Preserve 2,500 acres of annual grassland in Deer, Horse, and Lone Tree Valleys
(Subzones 2e, 2f, and 2h) to protect, to the extent feasible, the two most important movement routes
for San Joaquin kit fox between Black Diamond Mines Regional Preserve and Cowell Ranch State
Park
Objective 13.2. Preserve an important movement route for San Joaquin kit fox between Alameda
County and Contra Costa County by protecting habitat in Zone 5 between the County line, the
Byron Airport Habitat Mitigation Lands, and the Los Vaqueros Watershed
Objective 13.3. Preserve 5,300 acres of annual grassland and 750 acres of alkali grassland in
Subzones 5a, 5c, and 5d as suitable core habitat
Goal 14: Maintain or increase population size and distribution of Townsend’s western big-eared
bat in the Preserve System
Objective 14.1. Preserve hibernacula and maternity roosts of Townsend’s western big-eared bat

Conservation Measure 1.1. Acquire Lands for Preserve System

Objective 14.2. Enhance roosting habitat by protecting any abandoned mine, cave, or building in
the Preserve System and, if feasible, creating artificial hibernacula

Conservation Measure 1.5. Prepare and Implement a System-wide Recreation Plan
for the Preserve System
Conservation Measure 3.1. Protect and Enhance Roosting Habitat for Townsend’s
Western Big-Eared Bat

Goal 15: Maintain or increase population size and distribution of golden eagles in the inventory
area
Objective 15.1. Acquire land in the Preserve System that includes occupied nests and suitable nest
sites
Objective 15.2. Retire wind turbine leases within the Preserve System, when feasible

Conservation Measure 1.1. Acquire Lands for Preserve System
Conservation Measure 3.3. Protect Golden Eagle Nest Sites within Preserve
System

Goal 16: Maintain or increase population size and distribution of western burrowing owl
Objective 16.1. Install artificial burrows and perches as temporary attractants, where appropriate

Conservation Measure 1.1. Acquire Lands for Preserve System
Conservation Measure 3.4. Temporarily Create Artificial Burrows in Grasslands to
Attract and Retain Burrowing Owls
Conservation Measure 3.5. Install Temporary Artificial Perches to Attract and
Retain Burrowing Owls
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Grassland Biological Goals and Objectives

Conservation Measures

Goal 17: Protect in the Preserve System at least 11 unprotected occurrences of grasslanddependent covered plants
Objective 17.1. Protect populations of covered plants that are at least as large and as healthy* as
populations lost to covered activities

Conservation Measure 1.1. Acquire Lands for Preserve System

Objective 17.2. Protect at least two occurrences of brittlescale outside currently protected public
lands
Objective 17.3. Protect at least three occurrences of big tarplant outside currently protected public
lands
Objective 17.4. Protect at least two occurrences of recurved larkspur outside currently protected
public lands
Objective 17.5. Protect at least two occurrences of round-leaved filaree outside currently protected
public lands
Goal 18: Enhance populations of grassland-dependent covered plants
Objective 18.1. Increase population size and distribution of grassland-dependent covered plants,
where feasible and biologically desirable

Conservation Measure 3.9. Conduct Experimental Management to Enhance
Covered Plant Populations

Covered Species Expected to Benefit from Oak Woodland Biological Goals and Objectives:
Showy madia

California tiger salamander [Wetlands]

San Joaquin kit fox [Grassland]

Western pond turtle [Wetlands]

Golden eagle [Grassland]

Mt. Diablo fairy lantern [Chaparral/scrub]

Silvery legless lizard [Grassland]

Diablo helianthella [Chaparral/scrub]

California red-legged frog [Wetlands]

Brewer’s dwarf flax [Chaparral/scrub]

Oak Woodland Biological Goals and Objectives

Conservation Measures

Goal 19: Preserve oak woodland and oak savanna in the inventory area.
Objective 19.1. Protect 900 acres of oak woodland and oak savanna

Conservation Measure 1.1. Acquire Lands for Preserve System

Goal 20: Maintain the current canopy coverage of oaks and other native overstory trees within
oak woodland and oak savanna land-cover types
Objective 20.1. Ensure tree recruitment and age structure are adequate to replace lost trees and
maintain canopy coverage

Conservation Measure 1.4. Prepare and Implement an Exotic Plant Control
Program for the Preserve System

Objective 20.2. Reduce competition between tree seedlings and other plants to enhance survival
rates of tree seedlings and saplings

Conservation Measure 2.6. Manage Oak Woodland and Oak Savanna
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Oak Woodland Biological Goals and Objectives

Conservation Measures

Goal 21: Enhance oak woodland and oak savanna to promote biological diversity and habitat
heterogeneity
Objective 21.1. Increase the proportion of native species in oak woodland and oak savanna
understories

Conservation Measure 2.6. Manage Oak Woodland and Oak Savanna

Objective 21.2. Leave in place snags, dead trees, and downed wood
Goal 22: Restore oak savanna to compensate for its loss from covered activities
Objective 22.1. Replace oak savanna vegetation alliances (in kind) that are lost to covered activities
at a ratio of 1:1

Conservation Measure 1.1. Acquire Lands for Preserve System
Conservation Measure 2.7. Compensate for loss of Oak Savanna

Objective 22.2 Establish within 50 years of initiating restoration a sufficient number of blue or
valley oak trees to provide a percent tree canopy cover equal to or up to 10% greater than the
percent canopy cover in oak savanna stands removed by covered activities
Goal 23: Protect populations of showy madia within oak woodland and grassland.
Objective 23.1. Identify and maintain or increase populations of showy madia in the inventory area

Conservation Measure 1.1. Acquire Lands for Preserve System
Conservation Measure 3.9. Conduct Experimental Management to Enhance
Covered Plant Populations

Covered Species Expected to Benefit from Chaparral/Scrub Biological Goals and Objectives
Alameda whipsnake

Diablo helianthella

Mount Diablo manzanita

Brewer’s dwarf flax

Mount Diablo fairy lantern

Chaparral/Scrub Biological Goals and Objectives

Conservation Measures

Goal 24: Preserve chaparral/scrub in the inventory area
Objective 24.1. Protect 550 acres of chaparral/scrub that support a diversity of native plant
alliances including chaparral, California sage scrub, and black sage scrub

Conservation Measure 1.1. Acquire Lands for Preserve System

Goal 25: Enhance chaparral/scrub to promote native biological diversity and habitat
heterogeneity
Objective 25.1. Maintain or mimic the natural fire regime
Objective 25.2. Maintain a mosaic of stand ages and species composition across the landscape
Objective 25.3. Promote canopy gaps within chaparral/scrub patches

Conservation Measure 2.8. Manage Chaparral/Scrub
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Chaparral/Scrub Biological Goals and Objectives

Conservation Measures

Goal 26: Contribute substantially to the recovery of Alameda whipsnake in the inventory area by
protecting and enhancing chaparral/scrub
Objective 26.1. Preserve an average of 70% of currently unprotected core and perimeter whipsnake
habitat in Subzones 2a, 2b, 2c, 3a, and Zone 4

Conservation Measure 1.1. Acquire Lands for Preserve System
Conservation Measure 2.8. Manage Chaparral/Scrub

Objective 26.2. Preserve whipsnake movement habitat between patches of core whipsnake habitat,
including the linkage in Zone 2 and Subzone 3a between Black Diamond Mines Regional Preserve
and Mount Diablo State Park
Objective 26.3. Maintain diverse canopy-coverage stages
Goal 27: Protect in the Preserve System at least eight occurrences of chaparral-dependent
covered plants
Objective 27.1. Protect populations of covered plants that are at least as large and as healthy* as
populations lost to covered activities

Conservation Measure 1.1. Acquire Lands for Preserve System

Objective 27.2. Protect at least two occurrences of Mt. Diablo manzanita outside currently
protected public lands
Objective 27.3. Protect at least two occurrences of Diablo helianthella outside currently protected
public lands
Objective 27.4. Protect at least three occurrences of Brewer’s dwarf flax outside currently protected
public lands
Objective 27.5. Protect at least one occurrence of Mount Diablo fairy lantern outside currently
protected public lands

Covered Species Expected to Benefit from Streams and Riparian Woodland/Scrub Biological Goals and Objectives
Swainson’s hawk

Western pond turtle [Wetlands]

Foothill yellow-legged frog

California red-legged frog [Wetlands]

Streams and Riparian Woodland/Scrub Biological Goals and Objectives

Conservation Measures

Goal 28: Preserve streams and riparian woodland /scrub in the inventory area
Objective 28.1. Protect a minimum of 5 linear miles of stream to compensate for permanent loss of
habitat
Objective 28.2. Acquire riparian/scrub at a ratio of 2:1 (estimated to be 70 acres for maximum
urban development area) and protect as part of the Preserve System

Conservation Measure 1.1. Acquire Lands for Preserve System
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Conservation Measures

Goal 29: Enhance riparian woodland/scrub to promote native biological diversity and habitat
heterogeneity
Objective 29.1. Maintain or increase the cover, width, and connectivity of existing riparian
vegetation consistent with current stream and habitat function

Conservation Measure 1.4. Prepare and Implement an Exotic Plant Control
Program for the Preserve System

Objective 29.2. Reduce the biomass, cover, and extent of exotic plants in the Preserve System

Conservation Measure 2.9. Manage Streams and Riparian Woodland/Scrub
Conservation Measure 2.10. Restore Streams and Riparian Woodland/Scrub to
Compensate for Habitat Loss and to Increase Biodiversity

Goal 30: Maintain and enhance instream aquatic habitat for covered species and native fish
Objective 30.1. Promote the natural disturbance regime (e.g., flooding, sediment deposition, and
scour)
Objective 30.2. Reduce water temperature and temperature variation

Conservation Measure 2.9. Manage Streams and Riparian Woodland/Scrub
Conservation Measure 2.10. Restore Streams and Riparian Woodland/Scrub to
Compensate for Habitat Loss and to Increase Biodiversity

Objective 30.3. Increase inputs of organic matter where appropriate
Objective 30.4. Reduce sediment input and downstream sediment transport and deposition, where
appropriate
Objective 30.5. Maintain and enhance instream structural diversity, where appropriate
Objective 30.6. Improve stream flow and connectivity for native aquatic wildlife
Objective 30.7. Control or reduce non-native animals including bullfrogs and fish
Goal 31: Restore streams and riparian woodland/scrub
Objective 31.1. Restore at least 20 acres of riparian woodland/scrub in addition to that required
above as compensation for habitat loss
Objective 31.2. Replace riparian woodland/scrub at a ratio of 1:1 in the Preserve System to
compensate for its loss from covered activities (estimated to be 30 acres with maximum urban
development area)

Conservation Measure 2.9. Manage Streams and Riparian Woodland/Scrub
Conservation Measure 2.10. Restore Streams and Riparian Woodland/Scrub to
Compensate for Habitat Loss and to Increase Biodiversity

Objective 31.3. Restore species richness and diversity, vegetative cover, wildlife habitat
function and hydrologic function
Goal 32: Maintain or increase population size and distribution of Swainson’s hawk in the
inventory area
Objective 32.1. Acquire land in the Preserve System that includes occupied nests and suitable nest
sites
Objective 32.2. Acquire at least 3,750 acres of modeled suitable foraging habitat for Swainson’s
Hawk near Kellogg Creek, near Marsh Creek, adjacent to Dutch Slough, or in suitable grassland
areas

Conservation Measure 1.1. Acquire Lands for Preserve System
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Conservation Measures

Goal 33: Protect, maintain, or increase populations of foothill yellow-legged frog
Objective 33.1. Acquire land in Zone 4 along the upper reaches of Marsh Creek where high-quality
breeding and dispersal habitat for foothill yellow-legged frog exists

Conservation Measure 1.1. Acquire Lands for Preserve System

* Healthy populations of plants are defined by physical condition, age structure, reproductive success, diversity and availability of suitable habitat, long-term observation of population.

Table 5-2. Relationship of Conservation Measure Type to Conservation Scale
Scale of Conservation Measure
Type of Conservation Measure

Landscape-level

Land Preservation

9

Habitat Enhancement

9

Community-level

9

Habitat Restoration

9

Habitat Creation

9
9

Population Enhancement
Avoidance/Minimization
Measures (see Chapter 6)

Species-level

9

9

9

Table 5-3. Land-Cover Types in Acquisition Analysis Zones
Land Cover Type
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Zone 1

Zone 2

Zone 3

Zone 4

Zone 5

Zone 6

Total

7,016

10,168

573

3,576

10,734

167

32,235

Alkali grassland

0

4

0

0

1,053

467

1,523

Rock outcrop

1

2

0

0

2

0

5

104

179

162

147

749

1,050

2,391

7,122

10,353

735

3,723

12,537

1,683

36,154

Oak savanna

221

845

183

1,900

7

0

3,157

Oak woodland

390

2,755

962

7,708

16

0

11,831

Subtotal Oak Woodland
Vegetation Community**

611

3,600

1,145

9,609

23

0

14,988

0

145

209

435

0

0

789

33

0

0

110

21

41

205

Wetland (undetermined)

7

33

1

10

38

220

308

Alkali wetland

0

21

0

0

59

88

168

16

15

0

1

15

49

95

Aquatic

0

0

0

0

44

79

123

Pond

2

21

2

26

13

17

80

Slough/channel

0

0

0

0

0

137

137

Streams (miles)***

32.7

51.4

9.0

43.7

36.3

Subtotal

25

90

2

37

168

591

912

7,791

14,188

2,091

13,914

12,749

2,315

53,048

Terrestrial Land Cover Types*
Annual grassland

Ruderal
Subtotal Grassland Vegetation
Community**

Chaparral/scrub

Riparian woodland/scrub

Wetlands, Ponds, and Streams

Seasonal wetland

Subtotal All Natural Land Cover
Types

10.9

184.0
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Zone 1

Zone 2

Zone 3

Zone 4

Zone 5

Zone 6

Total

Cultivated Land Cover Types
Cropland

4

16

0

12

0

18,933

18,965

Pasture

0

0

0

0

41

4,395

4,435

Orchard

0

124

0

49

0

3,014

3,187

Vineyard

0

0

0

5

1

1,059

1,064

Subtotal

4

140

0

66

41

27,401

27,652

0

0

0

0

37

139

176

322

0

0

0

0

0

322

Nonnative woodland

0

2

0

0

0

3

5

Wind turbines

0

0

0

0

150

0

150

Turf

0

0

0

0

0

0

0

Urban

496

252

83

358

178

3,055

4,423

Subtotal

818

254

83

358

366

3,197

5,076

8,613

14,583

2,174

14,338

13,156

32,913

85,776

Other Land Cover Types
Aqueduct
Landfill

Total

* Numbers may not add exactly due to rounding
** Excludes wetland or other waters land cover types
*** Stream data not included in Subzone totals because it is an overlay data set (i.e., it overlaps with the land
cover type data and is measured in linear miles rather that acres)

Table 5-4. Land Acquisition Requirements by Acquisition Analysis Zone
HCP/NCCP Requirements Can Be Met in
Land Cover
Annual grassland

Zone 1

Zone 2

Zone 3

Zone 4

Zone 5

•

•

•

•

•

•

Alkali grassland

•

Zone 6

•

Oak savanna

•

•

•

•

•

Oak woodland

•

•

•

•

•

Riparian
woodland/scrub

•

•

•

•

•

•

•

•

•

•

•
•

Chaparral/scrub

UDA1

•

Wetlands, Ponds,
Streams
Alkali wetland
Seasonal wetland

•

•

•

•

•

Ponds

•

•

•

•

•

Perennial wetlands

•

•

•

•

•

•
•

Slough/channel
Streams

•

•

•

•

•

•

Open water

•

•

•

•

•

•

•

Cultivated agriculture
Cropland

•

•

Pasture

•

•

Notes:
1

Land acquisition within the UDA is limited to parcels along Marsh Creek or adjacent to Dutch Slough. See land acquisition
requirements for Zone 6 for details.

Table 5-5a. Required Preservation Ratios and Estimated Acquisition Requirements for Aquatic LandCover Types under Initial Urban Development Area
Minimum
Available in
Acquisition
Analysis
Zones2 (acres)

Estimated
Impact1 (acres)

Required
Preservation
Ratio

Estimated
Preservation
Requirement 1
(acres)

30

2:1

60

205

74

1:1

74

231

Seasonal wetlands

43

3:1

129

Alkali wetland4

28

3:1

84

168

7

2:1

14

80

Slough/channel

72

0.5:1

36

137

Aquatic (open water)

12

1:1

12

123

409

1,117

Aquatic Land Cover Type
Riparian woodland/scrub
Wetlands and Ponds
Perennial wetlands3
3,4

Ponds

Total Aquatic Land Cover Types (acres)
Perennial streams (miles)

6

Intermittent streams (miles) 6
Ephemeral streams (miles)

266

5

172

0.3

2:1

0.6

18

7

0.3

1:1

0.3

184

7

4

1:1

4

184

7

Notes:
1
Impact estimates are based on the initial urban development area (Table 4-2). Actual acquisition requirements
will be based on field-delineated resources at impact sites and application of the required preservation ratios in
this table. Restoration, creation, and enhancement of aquatic land cover is required in addition to preservation
of aquatic land cover as compensation for impacts. See Conservation Measures 2.1.1 and 2.2.2 for these
requirements.
2

Many land cover types were underestimated in the mapping conducted for this HCP/NCCP, so these figures
represent minimum acreages of what is available for preservation. See Chapter 3 for a discussion of the
mapping limitations.

3

Undetermined wetlands could be seasonal wetlands or perennial wetlands (e.g., freshwater marsh). Seasonal
wetlands will be mitigated at a preservation ratio of 3:1; perennial wetlands will be mitigated at a preservation
ratio of 1:1. This table assumes 75% of undetermined wetlands are perennial wetlands and 25% are seasonal
wetlands.

4

Seasonal and alkali wetland acreage was quantified as the minimum polygon encompassing clusters of seasonal
pools or drainages (i.e., wetland complexes). Impacts and land acquisition requirements will be tracked by
jurisdictional wetland boundary, so estimates in this table overstate the expected impacts to and preservation of
these land cover types. Impact restrictions and preservation ratios apply only to wetted acres.

5

The actual amount of seasonal wetlands available for preservation in the inventory area is unknown because of a
lack of field surveys. The allowable impact to seasonal wetlands by covered activities will be capped at the
amount required to preserve seasonal wetlands at the required 3:1 ratio. For example, if only 30 acres are
preserved, allowable impacts will be capped at 10 acres.

6

Maximum allowable impacts for perennial and intermittent streams could not be separately estimated.
Cumulative impacts for these two categories were estimated at 0.6 miles. For the purposes of this table, it is
assumed that the impacts are evenly split between the two categories.

7

The approximate length of all streams of all types in the Acquisition Analysis Zone is 184 miles.

Table 5-5b. Required Preservation Ratios and Estimated Acquisition Requirements for Aquatic LandCover Types under Maximum Urban Development Area
Minimum
Available in
Acquisition
Analysis
Zones2 (acres)

Estimated
Impact1 (acres)

Required
Preservation
Ratio

Estimated
Preservation
Requirement 1
(acres)

35

2:1

70

205

Perennial wetlands3

75

1:1

75

232

Seasonal wetlands3,4

56

3:1

168

1725

Alkali wetland4

31

3:1

93

168

8

2:1

16

80

Slough/channel

72

0.5:1

36

137

Aquatic (open water)

12

1:1

12

123

470

1,117

Aquatic Land Cover Type
Riparian woodland/scrub
Wetlands and Ponds

Ponds

Total Aquatic Land Cover Types (acres)

289

Perennial streams (miles) 6

0.4

2:1

0.8

1847

Intermittent streams (miles) 6

0.4

1:1

0.4

1847

5

1:1

5

1847

Ephemeral streams (miles)

Notes:
1
Impact estimates are based on the initial urban development area (Table 4-2). Actual acquisition requirements
will be based on field-delineated resources at impact sites and application of the required preservation ratios in
this table. Restoration, creation, and enhancement of aquatic land cover is required in addition to preservation
of aquatic land cover as compensation for impacts. See Conservation Measures 2.1.1 and 2.2.2 for these
requirements.
2

Many land cover types were underestimated in the mapping conducted for this HCP/NCCP, so these figures
represent minimum acreages of what is available for preservation. See Chapter 3 for a discussion of the
mapping limitations.

3

Undetermined wetlands could be seasonal wetlands or perennial wetlands (e.g., freshwater marsh). Seasonal
wetlands will be mitigated at a preservation ratio of 3:1; perennial wetlands will be mitigated at a preservation
ratio of 1:1. This table assumes 75% of undetermined wetlands are perennial wetlands and 25% are seasonal
wetlands.

4

Seasonal and alkali wetland acreage was quantified as the minimum polygon encompassing clusters of seasonal
pools or drainages (i.e., wetland complexes). Impacts and land acquisition requirements will be tracked by
jurisdictional wetland boundary, so estimates in this table overstate the expected impacts to and preservation of
these land cover types. Impact restrictions and preservation ratios apply only to wetted acres.

5

The actual amount of seasonal wetlands available for preservation in the inventory area is unknown because of a
lack of field surveys. The allowable impact to seasonal wetlands by covered activities will be capped at the
amount required to preserve seasonal wetlands at the required 3:1 ratio. For example, if only 30 acres are
preserved, allowable impacts will be capped at 10 acres.

6

Maximum allowable impacts for perennial and intermittent streams could not be separately estimated.
Cumulative impacts for these two categories were estimated at 0.8 miles. For the purposes of this table, it is
assumed that the impacts are evenly split between the two categories.

7

The approximate length of all streams of all types in the Acquisition Analysis Zone is 184 miles.

Table 5-6. Minimum Distance from Dense Urban Development
Required for Aquatic Land-Cover Types to Count Toward Land
Acquisition or Restoration/Creation Requirements
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Land-Cover Type

Minimum Distance
from Dense Urban
Development Required
for Credit

Permanent wetland

750 feet

Perennial wetlands may support a variety of covered
species including tricolored blackbird, California redlegged frog, and western pond turtle. Tricolored
blackbirds may be sensitive to disturbance and predation
from urban pets, so a relatively large buffer is required.
750-feet is the approximate distance below which
available upland habitat for pond-breeding covered
species begins to diminish substantially (Reese 1996
[Western pond turtle]; Trenham 2001[California tiger
salamander]; Semlitsch and Bodie 2003 [amphibians]).

Seasonal wetland

100 feet if wetland is
up-gradient from
development;
500 feet if wetland is
down-gradient of
development

Seasonal wetlands may support a variety of covered
species including alkali plants and covered
invertebrates. Buffer requirements for these habitats and
species are unknown, but habitat function may decline if
wetlands are located within 100 feet of dense urban
development. Hydrologic effects of development can be
severe if seasonal wetland is located down-gradient.

Alkali wetland

50 feet or the wetland
watershed boundary,
whichever is less

Alkali wetlands in the inventory area support unique
vegetation communities but few covered species (only
recurved larkspur, San Joaquin spearscale, and
brittlescale at wetland margins). Alkali wetland
function for plants can be maintained in relatively close
proximity to urban development as long as access
controls in the conservation strategy are maintained.

250 feet if wetland is
down-gradient of
development

Rationale and Sources

Pond

750 feet from pond
edge

This is the approximate distance below which available
upland habitat for pond-breeding covered species begins
to diminish substantially (Reese 1996 [Western pond
turtle]; Trenham 2001[California tiger salamander];
Semlitsch and Bodie 2003 [amphibians]).

Stream1

150 feet from top of
bank

This setback is recommended by many authors to
maintain stream physical properties (e.g., sediment and
nutrient reduction, moderation of stream temperature,
channel complexity), salmonid habitat, plant diversity,
and other functions (see Table 5-17 for citations).

Riparian
woodland/scrub2

150 feet from
vegetation dripline

The minimum stream buffer required in Conservation
Measure 1.7 (Chapter 6) is 75 feet. The land acquisition
credit limit accounts for the loss of riparian habitat
function within this buffer and the estimated loss of
some value for riparian birds and amphibians beyond it
(see Table 5-17).

Table 5-6. Continued
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Notes
1

Applies to land acquisition requirement only. Stream restoration can be accomplished within urban
areas at any distance from dense urban development for stream restoration credit under the
HCP/NCCP.

2

Riparian woodland/scrub acquired or restored in urban areas according to the terms of the HCP/NCCP
(e.g., along Marsh Creek) can be credited towards HCP/NCCP restoration regardless of the distance
from dense urban areas.

Table 5-7. Land Acquisition Requirements for Terrestrial Land-cover Types under the Initial Urban Development Area Scenario (acres)

Remain Outside
Parks and Open
Space

HCP/NCCP
Preservation
Requirement for
Compensation
and Recovery3
(% Remaining
Outside Parks &
Open Space)

Total in
Inventory Area

Inside Parks and
Open Space1
(%)

Outside Parks
and Open Space

Estimated and
Allowable
Impact2
(%outside parks
and open space)

Annual grassland

58,840

23,987 (41%)

34853

2,533 (7%)

32,320

13,000 (40%)

36,987(66%)

Alkali grassland

1,997

379 (19%)

1,618

115 (7%)

1,503

900 (60%)

1,279 (68%)

Oak savanna

5,894

2,690 (46%)

3,204

42 (1%)

3,163

500 (16%)

3,190 (55%)

Oak woodland

24,198

12,284 (51%)

11,914

21 (<0%)

11,892

400 (3%)

12,684 (52%)

Chaparral/scrub

3,016

2,225 (74%)

791

550 (70%)

2,775 (92%)

25,007

1,149 (5%)

23,858

4,050 (17%)

19,808

250 (1%)

1,399 (7%)

118,953

42,715 (36%)

76,238

6,762 (9%)

69,476

Cropland and pasture
Total
1
2
3

4

0 (0%)

791

15,600 (22%)

Minimum
Preserved4
(% of Total
after Impacts)

58,315 (52%)

Refers to permanently protected parks and open space. See text and Table 2-2 for more information.
Assumes the initial urban development area. The percentage is the proportion of the land cover type outside public lands and open space.
These acreage requirements represent the minimum required under the HCP/NCCP to compensate for impacts of covered activities and contribute to the
recovery of covered species. Actual acquisition of these land cover types may be greater than the minimum requirements because the Plan also includes
connectivity and other requirements that will result in additional acquisitions and because parcels purchased to meet a specific requirement will contain
additional acres of non-target land cover types.
Min. preserved = HCP/NCCP requirement + existing parks and open space. More of each land cover type is expected to be preserved due to need to
acquire parcels rather than specific areas of each land cover type. The percentage is the proportion of the land cover type preserved in existing public lands
and HCP/NCCP Preserves after full HCP/NCCP implementation (i.e., after impacts have occurred).

Table 5-8. Land Acquisition Requirements for Terrestrial Land-cover Types under the Maximum Urban Development Area Scenario (acres)

Total in
Inventory Area

Inside Parks and
Open Space1
(%)

Outside Parks
and Open Space

Estimated and
Allowable
Impact2
(%outside parks
and open space)

Remain Outside
Parks and Open
Space2

HCP/NCCP
Preservation
Requirement for
Compensation
and Recovery3
(% Remaining
Outside Parks &
Open Space)

Minimum
Preserved4
(% of Total
after Impacts)

Annual grassland

58,840

23,987 (41%)

34,853

4,152 (12%)

30,701

16,500 (54%)

40,487 (74%)

Alkali grassland

1,997

379 (19%)

1,618

115 (7%)

1,503

1,250 (83%)

1,629 (87%)

Oak savanna

5,894

2,690(46%)

3,204

165 (5%)

3,040

500 (16%)

3,190 (56%)

Oak woodland

24,198

12,284 (51%)

11,914

73 (1%)

11,841

400 (3%)

12,684 (53%)

Chaparral/scrub

3,016

2,225 (74%)

791

2 (<1%)

789

550 (70%)

2,775 (92%)

25,007

1,149 (5%)

23,858

5,011 (21%)

18,847

400 (2%)

1,549 (8%)

118,953

42,715 (36%)

76,238

9,518 (12%)

66,720

Cropland and pasture
Total
1
2
3

4

19,600 (29%)

62,315 (57%)

Refers to permanently protected parks and open space. See text and Table 2-2 for more information.
Assumes the maximum urban development area. The percentage is the proportion of the land cover type outside public lands and open space.
These acreage requirements represent the minimum required under the HCP/NCCP to compensate for impacts of covered activities and contribute to the
recovery of covered species. Actual acquisition of these land cover types may be greater than the minimum requirements because the Plan also includes
connectivity and other requirements that will result in additional acquisitions and because parcels purchased to meet a specific requirement will contain
additional acres of non-target land cover types.
Min. preserved = HCP/NCCP requirement + existing parks and open space. More of each land cover type is expected to be preserved due to need to
acquire parcels rather than specific areas of each land cover type. The percentage is the proportion of the land cover type preserved in existing public lands
and HCP/NCCP Preserves after full HCP/NCCP implementation (i.e., after impacts have occurred).

Table 5-9. Estimated Minimum and Maximum Size of Preserve System under each Urban Development
Area Scenario (acres)
Initial Urban Development Area
Zone

1

Est. Minimum

Maximum Urban Development Area
1

Est. Maximum

Est. Minimum1

Est. Maximum1

1

2,100

2,850

2,250

3,150

2

7,500

9,550

7,500

9,550

3

400

750

400

750

4

4,900

6,150

6,050

8,350

5

6,100

7,200

9,050

11,450

6

450

550

800

1,100

21,450

27,050

26,050

34,350

Total
Notes:
1

Rounded to the nearest 50 acres.

Table 5-10. Land Acquisition Requirements for Zone 4 for Natural Land-Cover Types (acres)

Subzone Size

Min. Acquisition Requirement
with Initial Urban Development
Area1 (%)

Min. Acquisition Requirement
with Maximum Urban
Development Area1 (%)

4a

2,266

1,700 (75%)

1,700 (75%)

4b

1,731

0 ( 0%)

0 ( 0%)

4d

1,588

953 (60%)

953 (60%)

4h

1,055

791 (75%)

791 (75%)

4c

4,160

See below

See below

4e

740

See below

See below

4f

2,138

See below

See below

4g

659

See below

See below

7,697

1,4002 (18%)

3,0002 (39%)

4,844

6,444

Subzone

Subtotal of 4c,
4e, 4f, 4g
Total

14,338

Notes:
1

Only natural land cover types count towards acquisition requirements in these zones (i.e., orchard, pasture, urban
land cover types do not count).

2

This requirement can be met within Subzones 4c, 4e, 4f, or 4g and applies to the four Subzones as a whole.

Table 5-11. Land Acquisition Requirements in Zones 5 and 6 under Each Urban Development Area
(acres)

Zone and Land Cover Type

Amount in Zone

Land Acquisition or
Conservation Easement
Requirement with Initial
Urban Development Area

Land Acquisition or
Conservation Easement
Requirement with Maximum
Urban Development Area1

Zone 5
Annual grassland
Subzone 5a or 5d

--

4,3002

--

Subzone 5a, 5b, or 5d

--

--

7,1002

Subzone 5c

--

1,0003

1,0003

10,734

5,300

8,100

1,053

4

9004

59

404

404

11,846

6,090

9,040

467

1005

3005

88

205

405

Cropland or pasture

22,328

2506

4006

Subtotal

23,883

370

740

Grassland subtotal
Alkali grassland
Alkali wetland
Subtotal

750

Zone 6
Alkali grassland
Alkali wetland

Notes:
1 Beyond the initial urban development area, land acquisition requirements for each land cover type
within each Zone will increase in proportion to the amount of additional urban development permitted
under the HCP/NCCP; see text for details.
2 Requirements for annual grassland acquisition must be met within Subzones 5a or 5d with the initial
urban development area and in 5a, 5b, or 5d with the maximum urban development area.
3 Annual grassland acquired in Subzone 5c must also be suitable foraging habitat for Swainson’s hawk
according to the species model in Appendix D.
4 Alkali grassland and alkali wetland acquisition requirements can be met in any Subzone in Zone 5.
5 Acquisition of alkali grassland and alkali wetland in Zone 6 will occur in Subzones 6d or 6e.
6 Acquisition of cropland or pasture will occur along Marsh Creek, Kellogg Creek (Subzones 6b, 6c, or
6f), or adjacent to Dutch Slough (Subzone 6a); see text for details.

Table 5-12. Estimates of the Range of Selected Covered Plant Species Included in HCP/NCCP Preserves
(acres)
Estimated Range4 Included
in Preserve System
Available for
Preservation2

Initial Urban
Development
Area3

2

737

414

447

81

1,169

577

697

Modeled habitat

2,248

19,376

9,300

11,395

Low-potential habitat

1,999

14,495

5,859

6,645

Total

4,247

33,871

15,160

18,040

788

24,646

11,178

13,360

25

1,815

389

1,064

Primary habitat

888

5,762

2,877

2,997

Secondary habitat

560

3,567

542

633

1,448

9,329

3,420

3,630

85

13,460

6,168

7,250

255

19,441

9,337

10,704

Species

Est. Impact1

Maximum Urban
Development
Area 3

Mount Diablo manzanita
Modeled habitat
Brittlescale
Modeled habitat
Big tarplant

Mount Diablo fairy lantern
Modeled habitat
Recurved larkspur
Modeled habitat
Round-leaved filaree

Total
Diablo helianthella
Modeled habitat
Brewer's dwarf flax
Modeled habitat
Notes:
1
2
3

4

Estimated maximum impacts with the maximum urban development area.
Land within preserve Acquisition Analysis Zones based on models developed for the HCP/NCCP.
Estimated range for covered plant species based on the median proportion of each Subzone that would be
preserved to meet land acquisition requirements described in Conservation Measure 1.1.
For covered plants, the species distribution models represent the potential range/habitat of the species within the
inventory area, not necessarily the amount of suitable habitat present. Plants, especially rare plants, tend to occur
in distinctive microhabitats (e.g., slope, aspect, plant association, soil type) that cannot be mapped at a regional
scale. These variables were not incorporated into the species distribution models, so the models should be
viewed as an estimate of the plant species’ potential range in the inventory area within which suitable habitat and
plant populations would likely be found.
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Table 5-13. Estimates of Modeled Habitat for Covered Wildlife Species Included in HCP/NCCP Preserve
System

Species

Units

Estimated Habitat in
Preserves under Initial
Urban Development Area
Scenario1

Estimated Habitat in
Preserves under
Maximum Urban
Development Area
Scenario 1

San Joaquin kit fox
Core habitat

acres

17,164

20,465

Low-use habitat

acres

1,820

2,580

Total

acres

18,984

23,045

Core habitat

acres

126

164

Primary foraging habitat

acres

16,747

20,138

Secondary foraging habitat

acres

242

365

Total

acres

17,115

20,666

acres

24,321

29,267

Breeding and foraging habitat

acres

16,675

19,844

Low-use habitat

acres

345

703

Total

acres

17,021

20,547

Breeding habitat

acres

122

162

Foraging habitat

acres

3,614

4,451

Total

acres

3,626

4,467

acres

153

166

Core and perimeter habitat

acres

1,690

1,817

Movement habitat (upland)

acres

10,564

12,166

Total

acres

12,301

13,983

Core habitat (streams)

miles

13

33

Movement and foraging habitat
(upland)

acres

1363

3423

Tricolored blackbird

Golden eagle
Foraging habitat
Western burrowing owl

Swainson’s hawk

Silvery legless lizard
Modeled habitat
Alameda whipsnake

Giant garter snake

Table 5-13. Continued

Species
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Units

Estimated Habitat in
Preserves under Initial
Urban Development Area
Scenario1

Estimated Habitat in
Preserves under
Maximum Urban
Development Area
Scenario 1

Western pond turtle
Core habitat (non-stream)

acres

675

873

Core habitat (streams)

miles

6

7

Movement habitat (upland)

acres

1,715

1,956

Movement habitat (streams)

miles

80

92

Total (excluding streams)

acres

2,389

2,829

Breeding habitat

acres

96

111

Migration/aestivation
habitat

acres

24,047

28,751

Breeding habitat
(non-streams)

acres

28

36

Breeding habitat
(streams)

miles

85

98

Movement habitat (upland)

acres

24,455

29,467

Movement habitat (streams)

2

2

Total (excluding streams)

miles
acres

24,483

29,326

Total

acres

24,143

28,861

California tiger salamander

California red-legged frog

Notes:
1 Estimates of habitat for covered wildlife species based on the median proportion of each Subzone that would
be preserved to meet land acquisition targets or actual acquisition targets for some species in some Subzones,
whichever is greater.
2 Does not include restoration of riparian woodland, which would add up to 50 acres of suitable breeding habitat
for Swainson’s hawk under the initial urban development area or up to 55 acres under the maximum urban
development area.
3 Values represent preservation of giant garter snake habitat without any impact occurring to this species under
the Plan. Impacts require additional preservation of habitat by applicant according to accepted USFWS
procedures (see Conservation Measure 3.6 for details). Additional preservation ratios range from 1:1 to 3:1.

Table 5-14. Minimum Land Acquisition Requirements for Annual Grassland in Zone 2 (acres)

Subzone

Subzone Size

Annual Grassland
in Subzone

Min. Annual
Grassland
Acquisition
Requirement (acres)

2a

1,841

1,202

850 (71%)

2b

1,782

740

450 (61%)

2c

1,105

575

400 (70%)

2d

1,953

1,127

800 (71%)

2e

1,173

1,013

800 (79%)

2f

1,757

1,267

1,000 (79%)

2g

315

275

0* (0%)

2h

1,200

937

600 (64%)

2i

3,459

3,033

0* (0%)

Total

14,583

10,168

4,900 (48%)

* Although there is no requirement for annual grassland acquisition in Subzones 2g or 2i, any annual
grassland acquired within these Subzones can count towards overall annual grassland requirements in
Tables 5-7 and 5-8.

Table 5-15. Jump-Start Guidelines

Land Cover Type

Jump Start Guidelines for
Land Acquisition (acres)

Special Conditions

Annual grassland

300

Should be suitable core habitat for San Joaquin kit fox1

Chaparral

30

Should be suitable core habitat for Alameda whipsnake1

Ponds

5

Should be suitable habitat for California red-legged frog
or California tiger salamander or both these species

Other land cover types

165

Should contribute to requirements of HCP/NCCP

Total

500

Notes:
1

As defined in HCP/NCCP habitat models.

Table 5-16. Restoration and Creation Requirements for Land-Cover Types under Initial Urban Development
Area Scenario
Required Compensation
Ratio (in addition to
preservation)

Estimated
Compensatory
Restoration or
Creation
(acres)

Restoration or
Creation
Required to
Contribute to
Recovery (acres)

Estimated
Total
Restoration
or Creation
(acres)

Restoration

Creation

Estimated
Impact
(acres)

Oak savanna

1:1

–

42

42

0

42

Riparian woodland/scrub

1:1

–

30

30

20

50

Perennial wetland1

1:1

–

74

74

10

84

Seasonal wetland1,2

2:1

–

42

84

20

104

2:1

–

28

56

5

61

–

1:1

7

7

8

15

1:1
or riparian3

–

72

72

0

72

–

0.5:1
(ponds3)

12

6
(ponds)

0

6
(ponds)

308

361

63

436

Land cover type

Wetlands and Ponds

2

Alkali wetland
Ponds

Slough/channel
Aquatic (open water)
Total

Perennial streams
(miles)

1:14

1:1 (if
restoration
not
feasible)

0.35

0.35

0

0.35

Intermittent streams
(miles)

1:14

1:1 (if
restoration
not
feasible)4

0.35

0.35

0

0.35

Ephemeral streams
(miles)

1 :14

1 :1 (if
restoration
not
feasible)4

4

4

0

4

Notes:
1

Undetermined wetlands are either seasonal wetlands or perennial wetlands. Mitigation of seasonal wetlands will be
accomplished through restoration at 2:1. Mitigation of perennial wetlands will be accomplished through in-kind
creation at 1:1. This table assumes 75% of the undetermined wetlands are perennial wetlands and 25% are seasonal
wetlands.

2

Seasonal and alkali wetland acreage was quantified as the minimum polygon encompassing clusters of seasonal pools
or drainages (i.e., wetland complexes). Impacts and restoration requirements will be tracked by jurisdictional wetland
boundary, so estimates in this table overstate the expected impacts to these land cover types. Impact restrictions and
compensation ratios apply only to wetted acres.

3

Loss of slough/channel will be compensated by either restoring slough/channel at a 1:1 ratio or restoring riparian
woodland/scrub at a 1:1 ratio (see text). These calculations assume all slough/channel impacts will be compensated
through riparian woodland/scrub restoration because of the limited opportunities for slough/channel creation. Loss of
open water will be compensated by creating ponds (see text).

4

Streams will be restored where feasible. Where stream restoration is not feasible, out-of-kind creation of seasonal
wetlands or permanent wetlands will be required to replace some of the functions of the lost stream. See
Conservation Measure 2.10 for more details.

5

Maximum allowable impacts for perennial and intermittent streams could not be separately estimated. Cumulative
impacts for these two categories were estimated at 0.6 miles. For the purposes of this table, it is assumed that the
impacts are evenly split between the two categories.

Table 5-17. Restoration and Creation Requirements for Land-Cover Types under Maximum Urban
Development Area Scenario
Required Compensation
Ratio (in addition to
preservation)

Estimated
Compensatory
Restoration or
Creation
(acres)

Restoration or
Creation
Required to
Contribute to
Recovery (acres)

Estimated
Total
Restoration
or Creation
(acres)

Restoration

Creation

Estimated
Impact
(acres)

Oak savanna

1:1

–

165

165

0

165

Riparian woodland/scrub

1:1

–

35

35

20

55

Perennial wetland1

1:1

–

75

75

10

85

Seasonal wetland1,2

2:1

–

56

143

20

163

2:1

–

31

62

5

67

–

1:1

8

8

8

16

1:1
or riparian3

–

72

72

0

72

–

0.5:1
(ponds3)

12

6
(ponds)

0

6
(ponds)

454

535

63

598

Land cover type

Wetlands and Ponds

2

Alkali wetland
Ponds

Slough/channel
Aquatic (open water)
Total

Perennial streams
(miles)

1:14

1:1 (if
restoration
not
feasible)

0.45

0.45

0

0.45

Intermittent streams
(miles)

1:14

1:1 (if
restoration
not
feasible)4

0.45

0.45

0

0.45

Ephemeral streams
(miles)

1 :14

1 :1 (if
restoration
not
feasible)4

5

5

0

5

Notes:
1

Undetermined wetlands are either seasonal wetlands or perennial wetlands. Mitigation of seasonal wetlands will be
accomplished through restoration at 2:1. Mitigation of perennial wetlands will be accomplished through in-kind
creation at 1:1. This table assumes 75% of the undetermined wetlands are perennial wetlands and 25% are seasonal
wetlands.

2

Seasonal and alkali wetland acreage was quantified as the minimum polygon encompassing clusters of seasonal pools
or drainages (i.e., wetland complexes). Impacts and restoration requirements will be tracked by jurisdictional wetland
boundary, so estimates in this table overstate the expected impacts to these land cover types. Impact restrictions and
compensation ratios apply only to wetted acres.

3

Loss of slough/channel will be compensated by either restoring slough/channel at a 1:1 ratio or restoring riparian
woodland/scrub at a 1:1 ratio (see text). These calculations assume all slough/channel impacts will be compensated
through riparian woodland/scrub restoration because of the limited opportunities for slough/channel creation. Loss of
open water will be compensated by creating ponds (see text).

4

Streams will be restored where feasible. Where stream restoration is not feasible, out-of-kind creation of seasonal
wetlands or permanent wetlands will be required to replace some of the functions of the lost stream. See Conservation
Measure 2.10 for more details.

5

Maximum allowable impacts for perennial and intermittent streams could not be separately estimated. Cumulative
impacts for these two categories were estimated at 0.8 miles. For the purposes of this table, it is assumed that the
impacts are evenly split between the two categories.

Table 5-18. Requirements for Enhancement, Restoration, and Creation of Land-Cover Types
Creation
Land Cover Type

Enhancement

Restoration

In-kind

Out-of-kind/
like-function

For Details,
See Measures

Native grassland
(within annual grassland)

•

2.4, 2.5

Alkali grassland

•

2.4, 2.5

Oak savanna

•

Oak woodland

•

2.6

Chaparral

•

2.8

Riparian woodland/scrub

•

•

2.9, 2.10

Perennial wetlands

•

•

2.2, 2.3

Seasonal wetland

•

•

2.2, 2.3

Alkali wetland

•

•

2.2, 2.3

Ponds

•

Slough/channel

•

Streams

•

Aquatic (open water)

•

•

2.6, 2.7

Wetlands, Ponds, and Streams

•
•
•

2.2, 2.3

•

2.3

•

2.9, 2.10
2.2, 2.3

Table 5-19. Partial List of Potential Management Measures to Enhance Covered Species Habitat on
Cultivated Agricultural Lands
Covered Species
Golden eagle, western
burrowing owl, San Joaquin
kit fox

Potential Management Measures
1. Eliminate or reduce the application of rodenticides on agricultural lands
that are adjacent to large tracts of grasslands and other natural foraging
habitats preserved under the HCP/NCCP to increase prey abundance.

Swainson’s hawk

1. Eliminate or reduce the application of rodenticides on enrolled lands to
increase prey availability.
2. Establish and maintain cover strips along field margins, ditches, canals,
roads, and other infrastructure to provide escape cover for rodents to
maintain or enhance rodent abundance and increase prey availability
for raptors.
3. On lands that lack nesting sites but are within 1 mile of suitable
foraging habitat, plant isolated trees or groves along field margins or
interior roads to provide nesting sites. Groves could also serve as
windbreaks for farming operations.

Tricolored blackbird

1. On agricultural lands that are within flight distance of nesting colonies:
delay harvest of all or a portion of forage crops until after young
have fledged
where feasible, reduce or avoid use of pesticides that are known to
be toxic to the species during the nesting period

Giant garter snake

2. Where conditions permit, establish stands of emergent vegetation,
blackberry, or other vegetation along ditches and canals to provide
suitable nesting structure on agricultural lands that support forage crops
within the dispersal range of existing colonies but lack vegetation for
nesting
On cultivated agricultural lands that support habitat connected to occupied
habitat:
avoid maintenance or other ground/vegetation disturbing activities
within 200 feet of canals and ditches that support habitat
when feasible and consistent with maintaining delivery and drainage of
irrigation water, encourage the establishment of emergent vegetation in
canals and ditches to enhance cover

Table 5-20. Protection Requirements for Covered Plants

Species
Mount Diablo
manzanita

Number of
Known
Occurrences1

Number of
Occurrences in
Public Lands or
Open Space

Number of
Occurrences
Protected by
HCP/NCCP2

Known
Occurrences
that May Be
Removed by
Covered
Activities3

Occurrence
Impact Limit if
No More
Occurrences
Are Found4

12

10

2

0

Brittlescale

9

4

2 (4) 5

1

San Joaquin
spearscale

32

31

0

0

0

Big tarplant

12

7

3

1

1

0

06

6

0
0

Mount Diablo fairy
lantern

12

11

1

Recurved larkspur

4

1

2

1

0

Round-leaved filaree

8

1

2

2

2

Diablo helianthella

30

28

2

0

0

Brewer’s dwarf flax

20

18

1

0

0

Showy madia

07

0

07

0

07

Adobe navarretia

5

2

1

1

1

144

113

16

6

4

Total
Notes:
1

2
3

4

5

Known occurrences within the inventory area are based on CNDDB data and recent surveys of large tracts
(e.g., Jones & Stokes 1989; Mudie & Associates and City of Antioch 2002); occurrences shown in the
CNDDB within large urban areas are assumed to be extirpated and are excluded from this table. All remaining
occurrences are assumed to be extant, except where noted. Occurrence records may or may not be the same as
individual populations.
Assumes that willing sellers are available.
The potential impacts to known occurrences of covered plants are the same under the preliminary draft initial
permit area and the preliminary draft maximum permit area.
This column provides the limit of impacts, by number of occurrences, on plant species allowable under the
HCP/NCCP. The occurrence impact limit assumes that no new occurrences of the species are discovered in
HCP/NCCP Preserves (Preserves) and that occurrences removed are of lower health than those protected
within Preserves, as defined by Conservation Measure 1.1.2. If additional occurrences are discovered within
Preserves and these occurrences are of higher conservation value than occurrences in the permit area, then the
impact limit may, following approval by USFWS and CDFG, be increased proportionally to the number of
new occurrences found. The impact limit of covered plant occurrences is the same under the preliminary draft
initial permit area and the preliminary draft maximum permit area.
With the initial urban development area, at least two occurrences of brittlescale will be preserved. As soon as
permitted urban development exceeds this, four occurrences of brittlescale must be preserved.

Table 5-20. Continued

Page 2 of 2

Notes (Continued):
6

7

The status of the one occurrence of Mount Diablo fairy lantern outside public lands, in Subzone 4b, is
uncertain. If this population is still extant, it will be protected under this HCP/NCCP. If not, no take of this
species will be allowed under the HCP/NCCP until a new, high-quality population is found within Preserves.
A historic record of showy madia listed in the CNDDB in Antioch was not re-located during recent surveys
(Mudie & Associates and City of Antioch 2002). Until more populations are found and protected in
HCP/NCCP Preserves, no impacts on this species will be allowed.

Table 5-21. Interim Conservation in the Inventory Area

Description of Property

Size
(acres)

Subzone

Ownership

Funding Source

Conservation Instrument

May Be Credited Toward
Requirements of
HCP/NCCP?

Bailey Estates Open Space,
Pittsburg

44

1a & 1e

Faria Land
Investors &
Bailey
Estates LLC

Mitigation for Bailey
Estates Development

Easement (pending)

Yes, once easement is
recorded

Vista Del Mar Open Space,
Pittsburg

75

1e

Alves Ranch

Mitigation for Vista
Del Mar
Development

Easement (pending)

Yes, once easement is
recorded

5

N/A

Lemke
Construction

Mitigation for Diablo
Point Development

Easement (pending)

Yes, once easement is
recorded

Diablo Point Open Space,
Clayton

Adjacent
to 3b

Lentzer Property, between
Black Diamond Mines and
Clayton Ranch properties

299

2b & 2c

EBRPD

EBRPD and
mitigation funds from
development in
inventory area

EBRPD owns, but no
legal instrument assures
conservation

Easement portion: Yes;
Non-easement portion:
Yes, once conservation
and management is
ensured1

Fox Ridge Manor Open
Space (Deer Valley Road
area east of Brentwood)

197

2d & 2e

Donald &
Kimberly
Parscal

County condition of
approval for a minor
subdivision

To be grant-deeded to
EBRPD, but no legal
instrument assures
conservation

Yes, once conservation
and management is
ensured1

83

5a

CCWD

CCWD

CCWD owns, but no legal
instrument assures
conservation

Yes, once conservation
and management is
ensured1

5a & 5d

Vaquero
Farms INC

Mitigation for Bailey
Estates Development

Easement (pending)

Yes, once easement is
recorded

5d

EBRPD

EBRPD and
mitigation funds from
development in
inventory area

Easement for mitigation
portion; no legal
instrument assures
conservation of remainder

Easement portion: Yes;
Non-easement portion:
Yes, once conservation
and management is
ensured1

CCWD addition to Los
Vaqueros Watershed
Vaquero Farms Property
(east of Los Vaqueros)

1,029

Souza Property (north of
Vasco Caves)

651

Total
1

2,383

Managment according to the terms of the HCP/NCCP through a binding agreement that includes the landowner. See Chapter 8, Section 8.6 for more
information.
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Figure 5-1 : Acquisition Analysis Zones and Sub-Zones
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Figure 5-4 : Byron Airport Avoidance and Preservation Program Alternative
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Figure 5-5 : Potential Primary Movement Routes for San Joaquin Kit Fox
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Figure 5-6. Southwestern end of Los Vaqueros
Reservoir, looking southwest. Photo by B. Olson.

Figure 5-7. Briones Valley at the northwestern end
looking west. Photo by Brad Olson of East Bay Regional
Park District (June 9, 2003)

Figure 5-8. Deer Valley near the Roddy Ranch
Golf Course looking northwest into Black Diamond
Mines Regional Park. Photo by Brad Olson (June 9,
2003)

Figure 5-9. Roddy Ranch Golf Course looking
northwest into Deer Valley. Photo by Brad Olson (June
9, 2003)

Figure 5-10. Sand Creek and the Lone Tree
Valley from Black Diamond Mines Regional Park,
looking east. Photo by David Zippin (July 2002).

Figure 5-12 : Lands Conserved During Preparation of the HCP/NCCP
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Chapter 6

Conditions on Covered Activities

6.1 Introduction
As required by ESA, the Plan includes measures to avoid and minimize take of
covered species. These measures are described as conditions on development
and are designed to achieve the following:
Avoid or minimize take of covered species resulting from covered activities
on a regional scale (see discussion below).
Avoid take by covered activities that is prohibited by law (e.g., take of fully
protected species).
Minimize adverse effects on natural communities and covered species that
occur in the Preserve System near the covered activities.
Avoid and minimize impacts jurisdictional wetlands and waters at a regional
scale to meet the requirements of regional wetland permit programs that are
in preparation.
The permit area excludes most high-quality habitat for covered species and highquality jurisdictional wetlands and waters (see Chapter 5 for a discussion of
conservation priorities and Chapter 2 for a discussion of requirements that the
permit area for urban development not conflict with conservation priorities; see
Appendix K for the regional analysis of aquatic resources). Impacts on some
habitat for covered species and some jurisdictional wetlands and waters will be
allowed under the Plan. Habitat preservation and enhancement will be
concentrated outside the permit area, in the high-quality habitat of the proposed
HCP/NCCP Preserve System. The Plan has evaluated and complied with
avoidance and minimization requirements at a regional scale to eliminate the
need for individual projects to evaluate avoidance and minimization at the project
scale. Projects that implement the measures in this chapter will be in compliance
with the avoidance and minimization requirements of the Plan. All activities
covered under this Plan are required to conduct planning surveys to verify the
assumptions used in this Plan including the regional analysis of avoidance and
minimization.
These measures are required for all covered projects in the HCP/NCCP permit
area (i.e., the urban development area and covered rural infrastructure projects
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outside the ULL). It is the responsibility of project proponents1 to design and
implement their projects in compliance with these measures. The local
jurisdiction (City or County) will evaluate all projects to ensure that they have
adopted these conservation measures prior to issuance of coverage under the
HCP/NCCP. For projects not subject to City or County permitting jurisdiction
(e.g., projects of the cities, County, Flood Control District, or Participating
Entities; see Section 8.4), the Implementing Entity will review applications (see
Chapter 8). Also see Chapter 8 for a description of applicant responsibilities and
the application process (Section 8.7).
The intent of these measures is, in part, to encourage individuals of covered
wildlife species within the permit area to avoid or escape project construction
zones. Populations of covered plants will be avoided if these species are not
identified within HCP/NCCP preserves. Impacts will also be minimized by
designing projects adjacent to the HCP/NCCP Preserve System in ways that
reduce their impacts on covered species and habitats.
In addition to the conditions described in this chapter to avoid and minimize
impacts, covered activities may also be required to pay mitigation fees (see
Chapter 9, Cost and Funding) or provide land in lieu of mitigation fees.

6.2 Receiving Take Authorization under the Plan
6.2.1

Application Process
To receive take authorization under the state and federal HCP/NCCP permits,
project proponents must apply to the appropriate Permittee for take authorization.
The appropriate Permittee will be referred to in this section as the HCP/NCCP
application review agency. The HCP/NCCP application review agency for
different types of projects is described below.
For private projects and other projects subject to the land use authority of a
city or the County, the HCP/NCCP application review agency will be the
local land use planning agency with land use authority for the project (i.e.,
the appropriate city or the County). Figure 6-1 provides an overview of the
application and review process for such projects.
For projects or project proponents not subject to the land use authority of a
Permittee (i.e., special districts not already a Permittee2), the HCP/NCCP
application review agency will be the Implementing Entity.
If one of the Permittees undertakes a project in the inventory area, the
HCP/NCCP application review agency will be the same Permittee. In such

1

The term project proponent is used interchangeably with the term applicant or project applicant in this and future
chapters.
2
Special districts may have their activities covered by the Plan under certain circumstances. See Chapter 8, Section
8.4, Participating Special Entity.
East Contra Costa County HCP/NCCP
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cases, the Permittee must complete the same application materials required of
any other project proponent and provide a copy of these materials to the
Implementing Entity before granting itself take authorization for the project3.
In all cases, the project proponent must submit an HCP/NCCP application
package. This application package must contain the following information.
Standard application form for coverage under the HCP/NCCP. This form
will be developed prior to issuance of the state and federal HCP/NCCP
permits and will be available through the local jurisdictions and on the
HCP/NCCP web site.
Survey report documenting the methods and results of required planning
surveys, the methods of applicable preconstruction surveys, and the methods
of applicable construction monitoring. The Implementing Entity will provide
each local jurisdiction with a template survey report during the first 6 months
of Plan implementation. See Section 6.3, Surveys for Covered Activities, for
a description of these survey requirements, when they apply, and limited
exemptions.
A verified wetland delineation report is also required if jurisdictional
wetlands and waters are present on site. This delineation report may be
included in the survey report or may be a separate document. See Section
6.3.1, Planning Surveys, for details of this requirement.
Documentation of how applicable avoidance and minimization requirements
in this chapter have been incorporated into the proposed project. This
documentation can be included as a separate report or as part of the
HCP/NCCP survey report.
The HCP/NCCP application review agencies may adjust the required
components of the application package over time in accordance with the
requirements of the Plan.

6.2.2

Application Review
In reviewing applications for take authorization, the HCP/NCCP application
review agency will perform the steps listed below.
1. Review the HCP/NCCP application package for completeness4. If the
application package is not complete, it will be returned to the project
proponent with an explanation of why it is incomplete.

3

It is each Permittee’s responsibility to ensure that its own projects are consistent with the terms of the Plan.
Submitting the application package to the Implementing Entity for a Permittee’s project is a notification process
only and is intended to enable the Implementing Entity to perform its tracking responsibility.
4
A checklist of necessary HCP/NCCP application components will be developed by the Implementing Entity within
90 days of the effective date of the HCP/NCCP and distributed to HCP/NCCP application review agencies to assist
with this step.
East Contra Costa County HCP/NCCP
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2. If the application package is complete, verify that all required planning
surveys, preconstruction surveys, or construction monitoring has been
accomplished or will be accomplished. Similarly, verify that all applicable
avoidance and minimization measures have been followed according to the
requirements of the HCP/NCCP.
3. Calculate the fees according to the requirements described in Chapter 9,
Funding, and consistent with the local ordinance implementing the
HCP/NCCP.
4. If the project proponent requests to contribute land in lieu of fees or requests
certain special project conditions, refer such requests to the Implementing
Entity or other appropriate agency designated in this Plan to consider
requests for special conditions5.
5. Prepare a written determination of the application’s consistency with the
Plan6.
6. Provide a copy of the application material to the Implementing Entity for
entry into the HCP/NCCP database.
For project proponents that are not also Permittees (i.e., not a participating city,
the County, County Flood Control District, EBRPD, or the Implementing Entity),
the HCP/NCCP application review agency, before issuing take authorization,
must enter into an agreement with the project proponent obligating compliance
with all terms and conditions of the Implementing Agreement, the HCP/NCCP,
and the state and federal permits that apply to the project. Alternatively, the local
jurisdiction may impose such terms and conditions as conditions of project
approval. Such terms and conditions include, but are not limited to, those listed
below.
Compliance with all relevant surveys, monitoring, avoidance, minimization,
and conservation measures determined by the local jurisdiction to apply to
this project as required by the Plan.
The right for the local jurisdiction to monitor the applicant’s compliance with
all applicable avoidance and minimization requirements of this Plan.
Either a fee or dedication of land in lieu of the fee as described in Chapter 9,
Funding, and in the local Implementing Ordinance.
Review of applications for take authorization should generally occur concurrent
with the environmental review of a project under CEQA. To facilitate this
approach, the HCP/NCCP application review agency should generally request
5

The Plan provides relatively few opportunities for applicants to request special project conditions. Examples
include offers of land in lieu of fees, certain exceptions to stream setback requirements, and certain avoidance
measures for jurisdictional wetlands and waters. Such special conditions and the entity designated to consider them
are described in the Plan and summarized in Chapter 8, Section 8.7, Roles and Responsibilities in Reviewing
Applications for Take Authorization.
6
A template form to document the HCP/NCCP application review agency’s determination of consistency with the
HCP/NCCP will be developed by the Implementing Entity within 90 days of the effective date of the HCP/NCCP
and distributed to HCP/NCCP application review agencies to assist with this step.
East Contra Costa County HCP/NCCP
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that project proponents submit the HCP/NCCP application package at the same
time as the application for the first discretionary permit needed for the covered
activity (e.g., application for a tentative subdivision map for a housing
development). When this occurs, the HCP/NCCP application review agency
should determine the completeness of the HCP/NCCP application package while
determining the completeness of the application for the discretionary permit.
Once the application is deemed complete, the CEQA review for the covered
activity may commence and may consider the information in the HCP/NCCP
application package. When the HCP/NCCP application review agency considers
approving the discretionary permit for the covered activity and issues CEQA
findings, it should also make a determination of consistency with the HCP/NCCP
and condition the approval on performance of tasks required to comply with the
HCP/NCCP (e.g., payment of applicable fees and performance of applicable
surveys). For projects with pre-existing CEQA coverage or that do not require a
Negative Declaration or an Environmental Impact Report, the above approach
may not apply.

6.2.3

Granting Take Authorization
Take authorization will be granted to project proponents by the HCP/NCCP
application review agency once the following conditions have been met.
The HCP/NCCP permit application is deemed complete.
The required fees have been paid (see Chapter 9, Funding).
The permit terms and conditions have been set.
The HCP/NCCP application review agency makes a determination of
consistency with the HCP/NCCP.
Take authorization must be sought before, and issued no later than, the grading
permit for the project is issued. If a grading permit is not required, take
authorization must be granted before the first construction permit. For covered
activities that do not require construction permits (e.g., certain maintenance
activities), take authorization must be granted before the covered activity is
performed. The project proponent will be granted take authority by the
appropriate Permittee and allowed to proceed with the project consistent with the
state and federal permits issued to all Permittees and consistent with other
applicable local, state, and federal laws and local entitlements.
Some project proponents may wish to secure take authorization well before the
grading permit or first construction permit is issued for the project because they
wish to lock in fee amounts, they want the extra assurance of having take
authorization in hand, or for some other reason. Take authorization may be
granted well before the grading permit or the first construction permit and after
local approvals for the project, as long as certain conditions are met, including
early payment of fees. See Chapter 9, Section 9.3.1, Mitigation Fees, for these
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conditions and see Chapter 10, Section 10.2.9, Assurances to Private
Landowners, for a discussion of take authorization assurances.

6.3 Surveys for Covered Activities
Activities covered by an HCP must minimize and mitigate effects on covered
species to the maximum extent practicable. To some degree, this requirement
has been partially met already through careful design of the permit area and the
Preserve System. Some avoidance and minimization is still required at the
project level to fully meet this requirement; surveys are an important component.
Three types of surveys may be required prior to or during implementation of
covered activities: planning surveys, preconstruction surveys, and construction
monitoring. Planning surveys are required prior to implementing covered
activities to identify the natural resources affected by the proposed project and
determine what additional preconstruction species surveys, if any, are needed.
Planning surveys also serve another important function—to document actual
impacts on land cover types to ensure that assembly of the Preserve System
keeps pace with or exceeds these impacts. Preconstruction surveys, in turn,
determine which species-specific avoidance and minimization measures must be
applied to the project to ensure Plan compliance. Construction monitoring
ensures that necessary avoidance and minimization measures are implemented
properly.
Surveys are required for all covered activities except those causing temporary
impacts less than 0.05 acres or temporary impacts specifically excluded from the
temporary impact fee (see Chapter 9 Funding). The project proponent is
responsible for paying for the surveys and completing the required survey report.
Small vacant lots, which are defined and mapped in Chapter 9 as being parcels
less than 10 acres in size and surrounded on four sides by development (see Zone
III Fee Zone described in Section 9.3.1) are required to conduct a very limited
number of surveys described in this chapter:
Western burrowing owl survey and direct take avoidance measures, if
applicable;
Swainson’s hawk nest survey and direct take avoidance measures, if
applicable;
San Joaquin kit fox den survey and direct take avoidance measures, if
applicable; and
Land cover mapping.
The survey report submitted to the local jurisdiction (County or city) will contain
only the results of the limited surveys above. All of these surveys can be
conducted by the same qualified biologist to further reduce costs.
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The intent of the survey requirements and species-specific avoidance and
minimization measures is to reduce impacts to specific, high-value resources
such as streams and occupied dens and nests of covered species while allowing
covered activities within the permit area to take place. This Plan allows impacts
on covered species within the permit area. The planning surveys are designed to
minimize impacts on individual covered species during construction and to
provide important data to inform project design and track Plan compliance.
Preconstruction survey and construction monitoring requirements are limited to
situations in which covered species could be killed or injured (as opposed to
habitat removal) and avoidance is both technically feasible and biologically
meaningful.
Other biological field surveys beyond those required by this HCP/NCCP (e.g.,
for special-status species addressed by CEQA but not covered by the Plan) may
be required by local agencies.

6.3.1

Planning Surveys
Planning surveys are required prior to submission of an application for coverage
under the HCP/NCCP. Requirements for planning surveys were developed in
accordance the following guiding principles.
Avoid and minimize impacts on covered species and natural land cover types
to the maximum extent practicable on a regional scale.
Provide the necessary data to track project impacts to allow the
Implementing Entity to meet Plan requirements (e.g., land acquisition, stay
ahead, wetland restoration).
Simplify and reduce preproject survey requirements relative to current and
future environmental regulations without the HCP/NCCP.
Make survey requirements proportional to impacts—the survey burden
should be lower on low-quality habitat than on high-quality habitat.
Project proponents will conduct planning surveys to identify the following
biological resources.
Land cover type.
Suitable breeding habitat for Swainson’s hawk, California tiger salamander,
California red-legged frog, covered shrimp species, and no-take wildlife
species (golden eagle, peregrine falcon, white-tailed kite, ringtail).
Suitable breeding, roosting, or denning habitat for Townsend’s big-eared bat,
San Joaquin kit fox, and western burrowing owl.
All suitable habitat for giant garter snake.
Covered and no-take plants.
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Rare vegetation and landscape features.
Jurisdictional wetlands and waters.
The results of the planning survey will provide project applicants with the
information necessary to comply with the HCP/NCCP. Applicable avoidance
and minimization measures described in this chapter must be incorporated into
the project design and submitted with the application package. A survey report
with the following information for the site will be included in the HCP/NCCP
application package. (The Implementing Entity will provide each local
jurisdiction with a template survey report during the first 6 months of Plan
implementation.)
Descriptions of the types and extent of all land cover types; uncommon
vegetation types; uncommon landscape features; covered and no-take plants;
jurisdictional wetlands and waters; and suitable habitat for the covered
wildlife species (listed above).
CNDDB California Native Species Field Survey Forms for all covered plants
encountered on the site.
A map of these resources.
Quantification (i.e., acreage) of the impact of the covered activity on these
resources.
A description (and map, if appropriate) of the applicable avoidance and
minimization measures required by the HCP/NCCP and incorporated into
project design or project implementation (e.g., pre-construction surveys).
The applicable local land use planning agency will review and approve all
planning survey reports before approving coverage under the HCP/NCCP. The
Implementing Entity will enter all relevant information in the survey reports into
the HCP/NCCP database and use these data to monitor Plan compliance (see
Chapter 8 for a discussion of the HCP/NCCP database). Any new records of
sensitive species will be submitted to the CNDDB.

Land Cover
Survey reports will include a map, quantification, and identification of the land
cover types on the site according to the definitions provided in Chapter 3. The
land cover types present on a site will determine, in part, whether additional
preconstruction surveys or construction monitoring may be required for certain
covered wildlife (Table 6-1).

Selected Covered Wildlife
Planning surveys will assess the location, quantity, and quality of suitable habitat
for specified covered wildlife species on the project site. A determination of
East Contra Costa County HCP/NCCP
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presence/absence is not required because, to make the provisions of this Plan
simple and predictable, covered species are assumed to occupy suitable habitat in
impact areas, and mitigation is based on an assumption of take. Results of
planning surveys will inform the design of projects adjacent to the Preserve
System and be used to determine which preconstruction and construction
monitoring surveys are necessary. For example, if suitable habitat is not present
for one of the covered species identified above, the project proponent will not be
required to conduct preconstruction surveys or construction monitoring for that
species.

Covered and No-Take Plants
General habitat distribution models were developed for eight of the 11 covered
plant species. The habitat requirements of the remaining three species are not
well known enough to develop a credible model at this time. In addition, the
locations of all covered plants within the inventory area are not known due to
survey and mapping limitations. Because of these limitations, project proponents
must determine if impacts on covered plants could result from covered activities
so that the Implementing Entity can mitigate losses as required by the
HCP/NCCP. The great majority of known populations of covered plants in the
inventory area are outside the permit area; consequently, the preponderance of
these populations are expected to be included incidentally as the Preserve System
is established to meet vegetation community and wildlife goals and objectives.
However, to ensure that covered plants are conserved, surveys will be conducted
in impact areas and prior to land acquisition for the preserve system.
All project applicants must also demonstrate avoidance of all six no-take plants
(see Table 6-5). In order to do so, surveys must be conducted for these six
species on suitable land cover types to demonstrate their absence from project
sites. If no suitable land cover types are present on site, no surveys for covered
or no-take plants are required. If any no-take plants are found on the site, the
provisions of Conservation Measure 1.11 must be followed (see below).
On suitable land cover types, surveys will be conducted using approved
CDFG/USFWS methods during the appropriate season for identification of the
covered and no-take plant species. If covered or no-take plants are found, the
location, extent, and condition of all occurrences will be documented in a survey
report submitted to the Implementing Entity. Survey reports will include
CNDDB California Native Species Field Survey Forms for all covered or no-take
plants encountered on the site. Copies of these forms will also be submitted to
the CNDDB. Results of planning surveys will inform project design and be used,
if avoidance is not possible, to guide the preserve-acquisition process. To allow
impacts, the Implementing Entity must ensure that preserves support populations
of the covered species that are as healthy as or healthier than those populations
that will be adversely affected by covered activities (see Conservation Measure
1.1 Section on Incorporating Covered Plant Populations in the Preserve System).
The Implementing Entity will monitor the status of all covered species in the
Preserve System (see Chapter 7, Monitoring and Adaptive Management
East Contra Costa County HCP/NCCP

October 2006
6-9

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 6
Conditions on Covered Activities

Program). Project proponents wishing to remove populations of covered plants
must notify the Implementing Entity of their construction schedule to allow the
Implementing Entity the opportunity to salvage the populations (see
Conservation Measure 3.10 at the end of this chapter).

Uncommon Vegetation and Uncommon
Landscape Features
Uncommon vegetation alliances and uncommon landscape features within the
inventory area may provide important habitat for many covered species and may
generally support unique suites of species. Because of their distinctive character,
such areas may contribute disproportionately to the overall biological diversity of
the inventory area. By minimizing impacts on these alliances and features, the
HCP/NCCP will contribute to the preservation of native biological diversity in
the region.
For the purposes of this Plan, uncommon vegetation types are defined as those
vegetation alliances or associations listed as rare or worthy of special
consideration by CDFG (California Department of Fish and Game 2003 or latest
version7). Uncommon landscape features are physical or hydrologic features that
are uncommon in the inventory area and provide important habitat for covered
species and biological diversity. Examples of uncommon grassland alliances that
must be identified include but are not limited to those listed below.
Purple needlegrass grassland.
Wildrye grassland.
Wildflower fields.
Squirreltail grassland.
One-sided bluegrass grassland.
Serpentine grassland.
Saltgrass grassland (= alkali grassland).
Alkali sacaton bunchgrass grassland.
Uncommon landscape features that occur in the inventory area and that must be
identified include but are not limited to the features listed below.
Rock outcrops.
Caves.
Springs and seeps.
Scalds.
7

Vegetation classification by CDFG is an ongoing effort. The latest classification scheme should be used.
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Sand deposits.
It is not possible to create a complete list of the uncommon vegetation alliances
or uncommon landscape features present in the inventory area. In addition,
current understanding of vegetation alliances in California and the determination
of which alliances are rare can change over time. These lists are meant as guides
to inform the selection of rare vegetation alliances or other landscape features
that should be considered in an assessment of impact sites or potential preserves.
The assessment should be based on the accepted professional standards at the
time (e.g., California Department of Fish and Game 2003).
Because of limitations in funding and site access, the small size of most of these
features, and the inherent difficulty of observing these features from aerial photos
or in the field, it was not possible to map all these features in the inventory area.
Therefore, the impacts on these features that would result from covered activities
cannot be evaluated with any certainty prior to implementation.
Land cover mapping on covered activity sites will include identification of any
uncommon vegetation types and uncommon landscape features. Impacts to these
features will be avoided and minimized when projects occur adjacent to
HCP/NCCP preserves (i.e., when their avoidance will help meet HCP/NCCP
biological goals). In all other circumstances, the information will verify the
assumption that little or no impact on uncommon resources is taking place.
The purpose of avoidance measures under the HCP/NCCP is to minimize
impacts but not to avoid all impacts on biological resources within the permit
area. The HCP/NCCP permit area for urban development was designed to
exclude the highest-quality habitat, including most uncommon landscape
features. This approach allows the majority of conservation actions to be focused
outside rather than inside the permit area for urban development. If uncommon
landscape features or uncommon vegetation alliances are preserved on site, they
should be connected to other open space.

Jurisdictional Wetlands and Waters
A delineation of jurisdictional wetlands and waters of the inventory area was not
performed during HCP/NCCP development. It was not possible to gain access to
all private property in the inventory area. Furthermore, it is not practical to
conduct such a delineation for the plan because jurisdictional determinations are
usually only valid for a period of five years. Jurisdictional delineations are
necessary to identify regulated resources and support compliance with Sections
404 and 401 of the CWA, the Porter-Cologne Water Quality Control Act, and
Section 1602 of the California Fish and Game Code. The regional wetland
permitting programs developed in parallel with the HCP/NCCP, if approved, will
require the delineation of jurisdictional wetlands and waters.
Chapter 3 and Appendix J quantify the extent of potentially jurisdictional
wetlands and waters in the inventory area, but this estimate is an understatement
East Contra Costa County HCP/NCCP
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of the true extent of jurisdictional wetlands and waters in the inventory area.
Consequently, site-specific surveys will be necessary to document the true extent
of jurisdictional wetlands and waters affected by covered activities.
Jurisdictional delineations provide a repeatable, consistent method of tracking the
impacts on jurisdictional wetlands and waters within the inventory area and
ensuring that these impacts are properly mitigated. This documentation also
serves as a benchmark for the restoration of wetlands within preserves as
compensation for such loss (see Conservation Measure 2.1).
If wetlands or other waters are present on the site, project proponents must
conduct a delineation of jurisdictional wetlands and waters according to the
accepted standards of USACE and CDFG and according to the wetland types and
wetland delineation provisions described in Table 9-5. The delineation report
will also document the expected impact on the jurisdictional wetlands and waters
that would result from the project. Delineations of jurisdictional wetlands and
waters must be verified by USACE, an appropriate State regulatory agency such
as the RWQCBs, or the Implementing Entity prior to submittal to the County or
cities. The report will be submitted to the Implementing Entity prior to receiving
coverage under the HCP/NCCP to enable the Implementing Entity to track
wetland impacts and ensure that wetland restoration and creation has been
accomplished under the Plan to an extent sufficient to accept wetland mitigation
fees. The project will not receive coverage under the Plan until it has properly
mitigated the impacts on jurisdictional waters according to the terms of the
HCP/NCCP (see Conservation Measures 2.2, 2.3, and 2.12 and Section 9.3.1).

6.3.2

Preconstruction Surveys for Wildlife
Few covered species will require preconstruction surveys because the Plan
assumes some take of covered species. Preconstruction surveys are limited to
those species that will benefit the most by minimizing take of individuals. In
some cases, preconstruction surveys are required to address the uncertainty of
certain habitat models (e.g., giant garter snake). Preconstruction surveys will be
conducted for the following covered wildlife species.
Townsend’s big-eared bat.
San Joaquin kit fox.
Golden eagle.
Western burrowing owl.
Swainson’s hawk.
Giant garter snake.
Covered shrimp species.
If projects contain the following types of habitat, then preconstruction surveys
will be necessary to establish presence of covered species and to implement
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additional avoidance and minimization measures (see Table 6-1 for a summary of
all species survey requirements).
Suitable breeding habitat for Swainson’s hawk, covered shrimp species, and
golden eagle.
Suitable breeding, roosting, or denning habitat for Townsend’s big-eared bat,
San Joaquin kit fox, and western burrowing owl.
All suitable habitat for giant garter snake.
The need for preconstruction surveys will be based on results of planning surveys
conducted for covered wildlife. Should planning surveys identify the species
land cover type and specific habitat elements described in Table 6-1 for the
covered wildlife species, and should project proponents not avoid impacts by
modifying project design or project implementation, preconstruction surveys will
be used to identify the site-specific measures required to avoid and minimize take
of the select covered species.
Preconstruction surveys within the Preserve System will take place at
construction sites prior to implementing habitat enhancement, restoration, or
creation measures and preserve-related maintenance activities that could result in
take of select covered species. In some cases, preconstruction surveys will
trigger construction monitoring (see Table 6-1).

6.3.3

Construction Monitoring
Construction monitoring entails the monitoring by biologists of key biological
resources identified during the planning and preconstruction surveys.
Construction monitoring requires the presence of biological monitors during
implementation of covered activities where resources that are protected under the
HCP/NCCP have been identified in or near construction sites. Construction
monitoring ensures that the impact avoidance and minimization measures
integrated into the project design and submitted with the application package are
properly implemented.
If necessary, project proponents will undertake construction monitoring during
project implementation to ensure that measures required to avoid and minimize
impacts on covered species and natural communities are properly implemented.
Resources identified in planning or preconstruction surveys will be the focus of
construction-monitoring efforts. Construction monitoring will be conducted by
qualified biologists. Before implementing a covered activity, the project
proponent will develop and submit a construction-monitoring plan to the
Implementing Entity for approval. Elements of a brief construction-monitoring
plan will include the following components.
Results of planning and preconstruction surveys.
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Description of avoidance and minimization measures to be implemented,
including a description of project-specific refinements to the measures or
additional measures not included in the HCP/NCCP.
Description of monitoring activities, including monitoring frequency and
duration, and specific activities to be monitored.
Description of the onsite authority of the construction monitor to modify
implementation of the activity.
Construction monitoring is necessary to ensure that avoidance and minimization
measures are implemented in accordance with permit requirements. Construction
monitoring is the responsibility of the project proponent.

6.4 Specific Conditions on Covered Activities
Conditions on covered activities are an important part of the conservation
strategy. Each conservation measure below is numbered using the same system
as in Chapter 5. Conservation measure reference numbers sequentially follow
the last measure at each level (landscape, community, species) in Chapter 5.

6.4.1

Landscape-Level Measures
Conservation Measure 1.6. Minimize Development
Footprint Adjacent to Open Space
Measure
When a project site is adjacent to HCP/NCCP preserves, likely HCP/NCCP
acquisition sites (i.e., within the high or moderate priorities for conservation, see
Figure 5-3), or existing public open space that is or will be linked to HCP/NCCP
preserve, project applicants are encouraged to minimize their development
footprint and set aside portions of their land to contribute to the HCP/NCCP
Preserve System. Land set aside that contributes to the HCP/NCCP biological
goals and objectives may be credited against development fees (see Chapters 8
and 9).
This option should be considered to meet the overall objective of providing an
adequate buffer between new development and existing or new open space (see
Conservation Measures 1.7 and 1.8).
Rationale
Some impacts on vegetation communities and covered species are inevitable
within the inventory area due to the growth within the UDA. The scale and
magnitude of that impact will depend, in part, on the patterns of development that
the cities and the County allow. A major goal of this HCP/NCCP is to provide
take authorization for development in areas of low biological value in exchange
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for the preservation, enhancement, and restoration of areas with high biological
value.
Project proponents are required to minimize their impacts on natural vegetation
communities and covered species in order to meet the regulatory requirements of
ESA. Although the Plan does this on a large scale, there are still opportunities to
avoid and minimize impacts on a local scale when projects occur adjacent to
existing or future open space. Good project design at these urban-wildland
interfaces is critical to the success of the open space and to the HCP/NCCP
preserves as part of that open space. This conservation measure is intended to
help achieve compliance with the avoidance and minimization requirements of
ESA and CWA. This measure is not intended to result in avoidance of small,
isolated habitats on a project-by-project basis.

Conservation Measure 1.7. Establish Stream Setbacks
Measure
A stream setback will be applied to all development projects covered by the
HCP/NCCP according to the stream types listed in Table 6-2. The setback is
measured from the top of the stream bank in an aerial perspective (to eliminate
differences in setbacks on different slopes). Where native woody riparian
vegetation is present, setbacks will extend, at minimum, to the outer dripline of
this vegetation. Stream setbacks will be established for all perennial,
intermittent, and ephemeral streams for all covered activities within the UDA.
Stream setback requirements have been developed on the basis of an extensive
literature review of applicable research from both local and national sources
(Table 6-3) and in consultation with USFWS, CDFG, USACE, SWRCB,
RWQCBs, and EPA. For the purpose of determining required stream setbacks,
streams will be assigned to one of five categories.
Concrete channel.
First and second order ephemeral reaches in urban and agricultural areas.
First and second order ephemeral reaches in natural areas.
Perennial, intermittent, or third or higher order ephemeral reaches in urban
areas except Marsh Creek mainstem.
Perennial, intermittent, or third or higher order ephemeral reaches in
agricultural or natural areas and Marsh Creek mainstem.
No setbacks are required on irrigation ditches, underground stream reaches, or on
drainages and swales that have neither defined bed and bank nor evidence of
scour or sediment transport. It is anticipated that these features are likely to be
filled in the course of covered development activities. However, where impacts
to such features are sufficiently extensive to result in changes to the hydrograph
of the watershed, measures will be implemented to maintain the baseline
hydrograph, in keeping with requirements of the RWQCB (C3 provisions)
and Conservation Measure 1.10 (Maintain Hydrologic Conditions and Minimize
East Contra Costa County HCP/NCCP
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Erosion). Irrigation ditches, underground stream reaches, and swales may
provide important hydrologic/ecologic support functions for other downstream
systems and features. Such support functions include being "catchment areas" or
hydrologic source areas for surface flows or shallow subsurface flows that
support downstream wetlands.
The stream categories above are designed to correlate with existing habitat
quality for species covered by the HCP/NCCP and with potential impacts of
development to stream functions. Stream setbacks are designed to protect
existing habitat quality, to protect water quality and hydrologic processes through
buffering, and allow for at least minimal restoration. For informational purposes,
the Implementing Entity will create and make available to local jurisdictions
digital and hardcopy maps categorizing stream reaches according to this system.
Local jurisdictions will ensure that project proponents seeking coverage under
the HCP/NCCP adhere to setback requirements. Rare exceptions to the
requirements may be granted by local jurisdictions according to the limitations
on exceptions to setback requirements described in Table 6-2 if the local agency
finds that complete adherence to the setback requirement is not practicable.
Additional, site-specific exceptions will be considered case by case on the basis
of factors such as unusual topography or reasonable economic use of a highly
constrained site and shall require the approval of the Implementing Entity for
projects within the UDA or the approval of CDFG and USFWS for projects
outside the UDA (see Chapter 8, Section 8.7 for more information). Activities
granted any such exception must mitigate these additional impacts as described
below. Technical assistance will be provided by the Implementing Entity, if
needed.
Project proponents are encouraged to site trails and access roads outside the
required setback to reduce disturbance to wildlife that use adjacent streams and
riparian habitats. When roads and trails cannot be sited outside the required
setback, they must be sited as far from the stream channel as practicable, must
adhere to limitations on exceptions to stream setback requirements described in
Table 6-2, and must mitigate additional impacts as described below. Project
proponents are encouraged to use permeable or semi-permeable surfaces on roads
and trails within stream setbacks as long as they are consistent with safety and
zoning limits. If such surfaces are used, the project may be eligible for fee
reductions (see below).
Water quality treatment wetlands and grassy swales may be included within the
setback if consistent with the biological goals and objectives of the Plan and the
biological goals of the setback.
The HCP/NCCP development fee will not apply to the portions of the
development project within the stream setback if the land in the stream setback is
precluded from future development (including active recreational facilities such
as turf) by restrictions placed in the deed (see Section 9.3.1). If the stream
setback deed restriction exceeds the minimum required, the fee may be waived
on the entire protected area provided that the Implementing Entity finds that the
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entire protected area provides a stream buffer benefit. Roads or trails constructed
in the outer third of the setback with permeable or semi-permeable surfaces may
be accommodated within the deed restriction; projects with such features retain
eligibility for the fee waiver.
If deed restrictions are not provided on the stream setback or if the development
is granted an exception to the stream setback, the project proponent shall be
charged the applicable HCP/NCCP development fee over the entire area (i.e.,
development area and the diminished setback). Development granted an
exception to the stream setback shall also be required to mitigate for the loss of
stream buffer by restoring riparian vegetation on site or off-site at a 0.5 to 1 ratio
or to pay one half the riparian impact fee per acre of setback encroachment8.
Development that causes fill of streams or other jurisdictional wetlands and
waters shall also be subject to the wetland fee described in Section 9.3.1. All fee
requirements described in this paragraph may also be satisfied with the
applicable land-in-lieu of fee provisions described in Section 8.6.7 or with the
applicable provisions in Section 9.3.1 for applicants to perform direct mitigation
for impacts on jurisdictional wetlands and waters in lieu of paying a fee.
The required stream setbacks proposed by this measure are designed to maintain
existing habitat value for covered species, which is generally low within the
UDA. Existing habitat value is largely correlated with adjacent land use. While
these setbacks are designed to maintain a limited restoration potential, this
measure is not intended to be an urban creeks restoration program, which is
outside the scope of the HCP/NCCP.
The stream setback measure is intended to achieve the following purposes.
Maintain or improve water quality by filtering sediments and pollutants from
urban runoff before they reach the stream.
Allow for protection of preserved and restored riparian woodland and scrub
within and adjacent to the stream channel.
Maintain a buffer zone between urban development and existing and restored
nesting habitat for Swainson’s hawk and other bird species.
Maintain and enhance the water quality of the stream to protect native fish
populations, including populations of special-status species that occur in
downstream reaches (e.g., fall-run Chinook salmon in Marsh Creek).
Maintain a more viable wildlife corridor for some species (e.g., California
red-legged frog, foothill yellow-legged frog) than would be present with a
narrower buffer zone.
Maximize the natural flood protection value of the floodplain.

8

Roads, trails, bridges, turf, and development of all kinds within the setback will be considered encroachments;
roads and trails constructed with permeable and semi-permeable surfaces may have their mitigated acreage reduced
by 50%.
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Provide for recreational trails along the corridor that are compatible with
wildlife use.
Setback requirements that are larger or more restrictive than those described in
this conservation measure and in Table 6-2 could accomplish additional goals or
may be necessary to comply with other regulations, but are not required by this
Plan. For example, a wider corridor could provide aesthetic benefits and could
increase habitat values, water quality protection, and opportunities for recreation.
A minimum stream setback of 100 feet has been recommended in Brentwood to
achieve habitat protection and enhancement goals (Natural Heritage Institute
2002). This setback is based on an extensive review of existing conditions in
Brentwood and published literature on stream setbacks (e.g., Young et al. 1980;
Lynch et al. 1985; Magette et al. 1987; Herson-Jones et al. 1995; Spackman and
Hughes 1995; Hagar 1999). Tables 6-3 and 6-4 summarize available data on
buffers for a variety of purposes (including some that go beyond the purposes of
this conservation measure), and provide examples of existing and proposed
buffer requirements elsewhere in the greater San Francisco Bay Area.
Contra Costa County has policies encouraging stream setbacks from new
development. The Conservation Element of the General Plan (Contra Costa
County 1996b) states:
Setback areas shall be provided along natural creeks and streams in areas
planned for urbanization. The setback areas shall be of a width adequate to
allow maintenance and to prevent damage to adjacent structures, the natural
channel and associated riparian vegetation. The setback area shall be a
minimum of 100 feet; 50 feet on each side of the centerline of the creek (Policy
8-89).

The County also requires minimum setbacks to meet water quality and erosioncontrol goals through a stream ordinance for unimproved earthen channels. This
ordinance requires a “structure setback line” that varies between 30 feet and 50
feet from top of bank depending on the height of top of bank above the channel
invert (County Code Title 9, Division 914-14.012). Some participating cities
have or will have their own similar setback ordinances. All covered activities
must also meet County and city setback requirements, where applicable.

Conservation Measure 1.8. Establish Fuel Management
Buffer to Protect Preserves and Property
Measure
When a project site is adjacent to HCP/NCCP preserves, likely HCP/NCCP
acquisition sites (i.e., within the high or moderate priorities for conservation, See
Figure 5-3), or existing public open space that is or will be linked to HCP/NCCP
preserve, a fuel management buffer will be established between the project site
and the boundary of the existing or future conservation area. The purpose of
buffer zones is to provide a buffer between development and wildlands that
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allows adequate fuel management to minimize the risk of wildfire damage to
property or to the preserve.
The minimum buffer zone for new development is 100 feet. This requirement is
designed to provide minimum fire protection for the terrain in the inventory area
(Wormer, pers. comm.; Gipson, pers. comm.; Epperson, pers. comm.). In cases
where development is proposed adjacent to an existing or likely future
HCP/NCCP preserve (defined by an Acquisition Analysis Zone with a high
priority for conservation), local jurisdictions will review development proposals
to ensure this minimum buffer is incorporated. Existing public roads between the
development and the preserve can be counted towards a portion of the 100-foot
buffer zone. Since site-specific circumstances may in rare instances warrant
exceptions to the fuel management buffer requirement, exceptions to this
requirements may be granted but must be approved by the Implementing Entity.
This buffer zone is designed to accommodate a minimum defensible space
between urban development and open space. This space will be maintained as a
fuel break within the development. Various land uses can occur within the buffer
zone as long as they reduce fire hazards (e.g., trails, irrigated turf, livestock
grazing); allowable uses must comply with the urban-wildland interface
guidelines described in Conservation Measure 1.9 and Appendix E. If there are
no new land uses within the buffer zone, it must be managed to reduce fire risk
through regular mowing, disking, or other effective management technique. The
cost of this management will be borne by the landowner.
Buffer zones within new development will not count toward land acquisition
requirements or land dedication in lieu of development fees. If, by mutual
agreement of the Implementing Entity and the landowner, the landowner
transfers the buffer zone to the Implementing Entity or other entity designated by
the Implementing Entity to manage lands in the Preserve System, the
Implementing Entity can assume management responsibility over this zone and
the land may be receive some credit toward Plan requirements consistent with the
provisions on Buffer Zones described in Chapter 5 (e.g., the buffer exceeds the
minimum or contains habitat land that is not disked). Otherwise, the landowner
will be responsible for buffer zone management in accordance with this
HCP/NCCP.
As discussed in Chapter 4 and Appendix E, urban development will have indirect
effects on habitat and species in the Preserve System beyond 100 feet (e.g.,
predation and harassment by pets, noise, light, runoff if development is upslope
of preserve). Because these indirect effects are accounted for in the impact
analysis and take authorization requested by the Permittees, additional buffers are
not required.
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Conservation Measure 1.9. Incorporate Urban-Wildland
Interface Design Elements
Measure
New land uses adjacent to preserves have the potential to adversely affect
covered species and natural communities within the preserves. Damaging effects
may include vandalism, dumping of trash, trampling, mountain bike use, and offroad vehicle use; runoff from adjacent streets and landscaped areas containing
lawn fertilizer, pesticides, and vehicle waste (petroleum byproducts);
introduction of invasive nonnative species (e.g., pampas grass, French broom,
Argentine ants, giant reed); lights and noise from nearby development;
unregulated movement of domestic animals; and a lack of barriers to covered
species entering developed areas.
Urban development that occurs adjacent to preserves or planned future preserves
will incorporate design elements at the urban-wildland interface to minimize the
indirect impacts of development on the adjacent preserve. This measure will
generally apply to projects that occur at the edge of the UDA and adjacent to
areas with moderate or high priorities for land acquisition (see Conservation
Measure 1.8). The relevant jurisdiction (city or County) will determine which
development projects are subject to this measure. The Implementing Entity will
provide technical assistance when needed. Design elements to be considered and
incorporated at the urban-wildland interface, if appropriate, include but are not
limited to those listed below.
Roads with appropriately designed permanent wildlife barriers may be placed
at the edge of development, rather than abutting front-loaded lots against the
preserve boundary (to reduce the incidence of domestic pets entering the
preserves).
Backyard fences may be designed to prevent pets from entering preserves
with sensitive habitat or covered species and to preclude illegal gates and
dumping.
Public roads adjacent to preserves may be fenced to prevent unauthorized
public access.
Development footprints may be designed with straight edges at the boundary
with preserves or buffers to minimize the length of the urban-wildland
interface.
Drainage systems may be installed to protect preserves from urban runoff.
Low-glare or no lighting may be installed at the edge of development.
Non-invasive landscaping may be used to avoid the escape of undesired
plants into adjacent preserves.
Fire-resistant landscaping that could also serve as a fire break may be used.
Access restrictions or informational kiosks may be installed to educate
residents about the adjacent preserve.
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Additional design elements to be considered are described in detail in
Appendix E, Urban-Wildland Interface Design Guidelines.
Any design features incorporated into projects at the urban-wildland interface
will be located within the development (i.e., not on the HCP/NCCP preserve).
These features will be maintained by the property owners through a homeowners
association, landscape and lighting district, or similar mechanism. As with other
project elements, it is the responsibility of the local jurisdictions to monitor
compliance.
Rationale
New preserves, particularly in Zones 1 and 2, will border existing and proposed
urban development that includes (or will include) areas highly unsuitable for
covered species; such areas include single-family homes with back or side yards,
cul-de-sacs, residential streets, or parking lots. This situation presents a
management challenge to preserving the covered species and habitats in the
adjacent preserves.
Design features incorporated into development projects can be effective means to
reduce indirect impacts on biological resources in California (Kelly and
Rotenberry 1993). By incorporating design features into development to
minimize indirect effects, the buffer zone needed adjacent to preserves can be
narrower (see Conservation Measures 1.7 and 1.8 for buffer requirements).

Conservation Measure 1.10. Maintain Hydrologic
Conditions and Minimize Erosion
Avoid or minimize direct and indirect impacts of new development on local
hydrological conditions and erosion by incorporating the applicable Provision
C.3 Amendments of the Contra Costa County Clean Water Program’s
(CCCCWP’s) amended NPDES Permit (order no. R2-2003-0022; permit no.
CAS002912) or the NPDES permit which is current at the time of project
approval. This measure applies to all new development within the permit area
covered by the HCP/NCCP and subject to this NPDES permit or its successors.
The overall goal of this measure is to ensure that new development covered
under the HCP/NCCP has no or minimal adverse effects on downstream fisheries
to avoid take of fish listed under ESA or CESA.
The C.3 Provision contains performance standards to reduce construction and
postconstruction impacts of applicable new development projects on local water
quality. The C.3 standards are more stringent than current water quality
standards. The following is a brief summary of the key requirements of the C.3
Provisions relevant to the HCP/NCCP.
Develop stormwater treatment controls such as detention basins sized, at a
minimum, to treat runoff in accordance with the criteria provided in the
Provisions.
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Implement a verification program for treatment controls to ensure that all
installed controls are being appropriately operated and maintained.
Control peak runoff flows and volumes by means of creation and
implementation of a Hydrograph Modification Management Plan subject to
Provision requirements.
Provide compensatory mitigation to the appropriate jurisdiction (i.e., city or
County) for projects where meeting Provision requirements are physically
impractical.
Limit the use of stormwater controls that function primarily as infiltration
devices in order to protect groundwater quality and local stream hydrograph.
For a more in-depth discussion of all of the Provisions please see amended
NPDES Permit No. CAS0029912. Hydrologic conditions will also be
maintained and improved by establishing minimum stream and riparian buffers
on all perennial, intermittent, and ephemeral streams (see Conservation Measure
1.7).
Rationale
Stream and riparian systems play a vital role in the movement of nutrients and
materials through a watershed and provide essential habitat for a broad array of
amphibians, reptiles, birds, and mammals. Because these systems represent the
primary conveyance pathways for most material in a watershed, they are
particularly effective at transporting and accumulating a number of common
urban pollutants such as oil, grease, heavy metals, refuse, pesticides, nutrients,
and pathogens. Moreover, modifications of watershed hydrology resulting from
increased impervious surfaces (i.e., roofs and roads) also play a major role in
degradation of these valuable habitats. These modifications can result in
increased peak flows, decreased base flows, and unnaturally elevated erosion and
fine sediment deposition rates in local streams. These changes, in turn, further
affect habitat for native biota. Projects that implement the C.3 Provisions will
minimize their effects on water quality and stream habitat by maintaining or
improving preproject hydrological conditions.
This measure is specifically intended to minimize negative effects of
development on sensitive fish populations in the inventory area and downstream
in the Delta. Research in California and elsewhere has shown that urban runoff
can introduce appreciable toxicity to aquatic organisms (Marsh 1993; Schiff and
Stevenson 1996; Skinner et al. 1999). The C.3 Provisions address this potential
for contamination by ensuring that urban stormwater runoff generated by new
developments is treated appropriately before it is discharged into local
waterways. In addition to reducing/controlling contaminant inputs from urban
runoff, the C.3 Provisions also specifically address maintenance and/or
restoration of stream hydrographs. Reduction of peak flows will also support
conservation of fish by reducing bank erosion and resultant channel
simplification, turbidity, and deposition of fine sediments.
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Conservation Measure 1.11. Avoid Direct Impacts on
Extremely Rare Plants, Fully Protected Wildlife Species,
or Covered Migratory Birds
Covered activities will avoid all impacts on extremely rare plant species listed in
Table 6-5 as no-take species. These no-take plant species are all presumed
extinct or extirpated from the inventory area9, and the likelihood of discovery of
new populations is low. If a new population of any of these species is found, its
protection would be of the highest importance for conservation of the species.
Planning surveys will identify no-take plant species (see Section 6.3.1, Planning
Surveys). Project proponents must demonstrate one of the following conditions:
no-take plant species are absent from the project site, and the project will not
result in indirect impacts if such plants are found adjacent to the project site;
or
if no-take plant species are found at a project site, all direct and indirect
impacts on such plants that could result from the project are avoided.
If a no-take plant population is found on a site, it is the responsibility of the
property owner to adequately preserve the population in the development plan for
the site (e.g., link to existing public lands, provide adequate buffers), prepare a
long-term management and monitoring plan, and fund the implementation of this
plan. Land that meets HCP/NCCP goals and objectives may be transferred to the
HCP/NCCP Implementing Entity to implement long-term management (and to
meet some HCP/NCCP goals and objectives) as long as the applicant fully funds
the preparation of the required management plan to address the management
needs of the no-take plant population. The HCP/NCCP does not budget for the
intensive management that may be required to maintain an unexpected no-take
plant population. If the applicant transfers ownership and management
responsibility of the site to the Implementing Entity, the applicant may be
required to provide additional funds (beyond the HCP/NCCP fee) to offset the
additional management costs.
In the event that complying with this conservation measure would severely
impact a property owner’s use or economic interest in private property, the
Implementing Entity, CDFG, and FWS shall promptly consult with the property
owner to consider whether any modifications to this conservation measure are
appropriate that will reduce the impact on the property owner, or whether the
Implementing Entity may instead purchase the property as part of the Preserve
System. Even if the property owner sells or otherwise transfers ownership of the
land to the Preserve System, the property owner is responsible to fund the
preparation and long-term implementation of the management and monitoring
plan for conservation of the plant population.

9

One exception is large-flowered fiddleneck; a population of this species has been experimentally established within
the inventory area on EBRPD land.
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Several wildlife species that occur in the inventory area are listed as fully
protected (as defined under Sections 3511 and 4700 of the California Fish and
Game Code): white-tailed kite, peregrine falcon, golden eagle, and ringtail
(Table 6-5). As described in Chapter 1, CDFG cannot issue permits for take10 of
these species. To comply with these regulations, covered activities will avoid
any take of fully protected wildlife species as defined under the California Fish
and Game Code. All three fully protected raptor species forage widely
throughout the inventory area but nest in discrete locations. To comply with this
measure, project proponents covered under the HCP/NCCP must not disturb or
destroy nests of these fully protected species or of other birds (per Section 3503
of the California Fish and Game Code). Ringtail is likely common in woodlands
in the inventory area. Direct impacts on this species must also be avoided.
Planning surveys will establish whether suitable habitat is present for any of
these species and projects will be designed to avoid take should any such species
be found on the property (see Chapter 6 for planning survey requirements and
procedures).
All birds covered by the Plan (tricolored blackbird, western burrowing owl,
golden eagle, and Swainson’s hawk) are also considered migratory birds and
subject to the prohibitions of the Migratory Bird Treaty Act (MBTA). Actions
conducted under the Plan must comply with the provisions of the MBTA and
avoid killing or possessing covered migratory birds, their young, nests, feathers,
or eggs. Because none of the covered bird species are currently listed under the
ESA, none of the covered birds are eligible for a Special Purpose Permit
associated with the HCP/NCCP (as described in Appendix 5 of the Habitat
Conservation Planning Handbook). Should any of the covered birds become
listed under the ESA during the permit term, the ESA permit would also
constitute an MBTA Special Purpose Permit for that species as specified under
50 CFR Sec. 21.27 subject to renewal by the Permittees.
To fulfill the requirements of the Migratory Bird Treaty Act, covered activities
must not result in take as defined by the MBTA of covered bird species.
Conservation Measures 1.12 and 1.14 incorporate avoidance guidelines for
compliance with the Migratory Bird Treaty Act. In addition, avoidance and
minimizations measures for burrowing owl, golden eagle, and Swainson’s hawk
are described in detail in Section 6.3.3. Covered activities with the potential to
take tricolored blackbird nests will be avoided during the nesting season (April 1
to July 1).
Rationale
Several extremely rare plant species are known to have occurred (or are very
likely to have occurred) historically in the inventory area. Several of these plant
species are presumed extinct. The discovery of a population of any of these
extremely rare plant species (especially those presumed extinct) within the
inventory area would be a significant find, and preservation of that population
10

Take of Fully Protected species is defined more narrowly in the California Fish and Game Code than in the ESA;
see Chapter 1, Introduction, for details.
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would be of the highest priority for species conservation. Any direct or indirect
adverse effects on extremely rare species may jeopardize their continued
existence. Although some of these extremely rare plants are not state- or
federally listed, they may become so during the permit term.
The California Fish and Game Code prohibits the take of fully protected species
(Sections 3511 [birds], 4700 [mammals], 5050 [reptiles and amphibians], and
5515 [fish]). Take is defined by the Fish and Game Code as the action of or
attempt to “hunt, pursue, catch, capture, or kill.” (Section 86). CDFG includes
in this definition of take any impacts on the species’ habitat that are sufficient to
result in the death of individuals of that species. Any take of fully protected
species would violate these Code provisions. Section 3503 of the California Fish
and Game Code prohibits the take of eggs and nests of birds, including birds of
prey (Section 3503.5); these prohibitions must also apply to projects covered
under the Plan.
The HCP/NCCP assumes that no-take plant populations will not be found within
the permit area; consequently, funds for their long-term management and
monitoring are not provided in the Plan.

Conservation Measure 1.12. Implement Best Management
Practices for Rural Road Maintenance
Road maintenance activities have the potential to affect covered species by
introducing sediment and other pollutants into downstream waterways, spreading
invasive weeds, and disturbing breeding wildlife. In order to avoid and minimize
these impacts, the BMPs listed below will be used where appropriate and feasible
for all covered road maintenance activities.
Silt fencing or other sediment control device will be installed downslope
from maintenance activities that disturb soil to minimize the transport of
sediment off site.
In the course of rural-road maintenance, no erodible materials will be
deposited into watercourses. Brush, loose soils, or other debris material will
not be stockpiled within stream channels or on adjacent banks. This BMP
does not refer to the use of packed earth or the planting of vegetation to
repair and stabilize earthen channels, as discussed in Conservation Measure
1.13 below.
Herbicides and pesticides should be used only when necessary and will be
applied in strict compliance with label requirements and state and federal
regulations. Herbicides and pesticides will only be applied when weather
conditions will minimize drift and impacts on non-target sites.
Maintenance activities on rural roads adjacent to natural land cover types will
be seasonally timed, when safety permits, to avoid or minimize adverse
effects on active nests of resident and migratory birds, including the covered
birds (Swainson’s hawk, golden eagle, tricolored blackbird, and western
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burrowing owl). This measure is particularly relevant for right-of-way
mowing, brush clearing, and tree trimming. Project proponents should
coordinate with the wildlife agencies to develop schedules that optimize
logistical and financial needs while avoiding potential impacts to nesting
birds.
Mowing equipment will be thoroughly cleaned before use in rural areas so
they are free of noxious weeds (e.g., yellow star-thistle) and do not introduce
such weeds to new areas.
Maintenance or repair of road medians or shoulder barriers in areas that
support natural land cover types (e.g., annual grassland, oak savanna, oak
woodland) will not reduce the ability of wildlife of all types to move through
or over them, within safety limits. If possible, replacement or repair of road
medians should improve the ability of wildlife to move past these structures.
Rationale
Most road maintenance activities are expected to have little or no effects on
covered species because they occur within the disturbed footprint of the road,
median, or shoulder. Some activities, however, have the potential to affect
covered species by introducing sediment and other pollutants into downstream
waterways or by spreading invasive weeds, as well as by direct disturbance of
breeding wildlife species that may occur adjacent to rural roads. In order to meet
regulatory requirements under the Plan to avoid and minimize impacts to the
maximum extent practicable on a regional scale, this conservation measure was
developed in accordance with the activity guidelines used by the Contra Costa
County Department of Public Works and with the input of the HCPA, CDFG,
and USFWS.

Conservation Measure 1.13. Best Management Practices
for Flood Control Facility Maintenance
Flood control maintenance activities have the potential to affect covered species
by introducing sediment and other pollutants into downstream waterways and
disturbing breeding wildlife. In order to avoid and minimize these impacts, the
BMPs listed below will be used where appropriate and feasible for all covered
activities.
Silt fencing or other sediment-control device will be installed downstream
from maintenance activities to minimize the transport of sediment off site.
Repaired surfaces of earthen flood-control channels will be covered with soil
and revegetated, except in cases where soil would be expected to erode
rapidly, such as during the rainy season or in channels with hardened banks.
Seed mixes for temporary erosion control will be free of invasive species.
Seed mixes where vegetative cover will be reestablished will be free of
invasive species and composed of a majority of native species by weight or
using other forms of native vegetation, such as willows.
Repairs to flood-control channels will incorporate bioengineering techniques.
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After cleaning culverts, subdrains, and other flood-control infrastructure, silt
will be disposed of in an approved upland stockpile site where the material
cannot reenter a waterway.
If water and sludge must be pumped from a subdrain or other structure, the
material will be conveyed to a settling basin to prevent sediment from
entering the waterway.
Power tools and heavy equipment used for flood-control maintenance (e.g.,
silt or vegetation removal) will be serviced and fueled away from waterways
in a designated area. Spills will be absorbed and waste disposed of in a
manner that will prevent pollutants from entering a waterway.
Timing of maintenance activities in rural areas will consider seasonal
requirements for aquatic species (including covered species).
Rationale
In order to meet regulatory requirements under the Plan to avoid and minimize
impacts to the maximum extent practicable on a regional scale, this conservation
measure was developed in accordance with the activity guidelines used by the
Contra Costa County Department of Public Works and with the input of the
HCPA, CDFG, and USFWS.

Conservation Measure 1.14. Design Requirements for
Covered Roads outside the UDA
Measure
New roads or road improvements covered by the HCP/NCCP outside the UDA
(see Chapter 2) will have impacts on many covered species far beyond the direct
impacts of their project footprints. For example, new or expanded roads may
create major hazards or barriers to the movement of mobile species such as San
Joaquin kit fox, California red-legged frog, California tiger salamander, and
Western pond turtle. Roads and other linear projects also create dispersal
corridors for nonnative plants, introduce runoff of car waste (e.g., oil, grease,
radiator fluid), and create substantial noise and physical disturbance. Vehicle
traffic on roads generate debris such as tires, litter, or car parts that can be
hazardous to wildlife.
Rural road projects in cultivated agricultural areas of the eastern portion of the
inventory area are not expected to have the substantial indirect effects of road
projects in grassland, oak woodland, and other natural land cover types because
wildlife values in cultivated agricultural areas are relatively low. Furthermore,
the covered species found in cultivated agriculture (e.g., Swainson’s hawk,
western burrowing owl, tricolored blackbird) would be primarily affected only by
the actual footprint of roads.
To minimize the impacts of new, expanded, and improved roads in agricultural
and natural areas of the inventory area, road and bridge construction projects
covered by the Plan outside the UDA will adopt the siting, design, and
construction requirements discussed below and listed in Table 6-6. The
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requirements and guidelines in Table 6-6 were developed in close coordination
with CDFG, USFWS, and the Contra Costa County Public Works Department.
According to the table, the design elements listed in this measure fall into one of
four categories in Table 6-6 depending on the project.
Required (R). Avoidance/minimization measure is required and cannot be
waived.
Possible (P). Avoidance/minimization measure is required unless field data
collected at the site or in comparable areas elsewhere demonstrate that the
measure would not benefit the target wildlife species. CDFG and USFWS
must also agree to waive the requirement.
Optional (O). Avoidance/minimization measure can be implemented at the
Permittee’s discretion. If implemented, a discount will be applied to the road
fee. This discount will be determined on a case-by-case basis by the
Implementing Entity.
Not Applicable or Not Required (N/A). The impacts of the transportation
project do not warrant the avoidance/minimization measure, or the measure
would not be feasible.
Proponents of rural road projects seeking coverage under the HCP/NCCP that
result in new ground disturbance or that create or worsen a wildlife movement
barrier must submit an application to the Implementing Entity, CDFG and
USFWS that explains how project siting, design, and construction would comply
with the terms of this conservation measure according to the requirements and
options in Table 6-6. (One project, Vasco–Byron Highway Connector, has
varying requirements in Table 6-6 depending on where the project is ultimately
located. Road maintenance projects are subject to Conservation Measure 1.12
but not the provisions of Conservation Measure 1.14.)
In order to receive take coverage under the Plan, CDFG and USFWS must
approve the application as consistent with this and any other applicable
conservation measures in the HCP/NCCP. This additional compliance step is
necessary because of the complexity of rural road projects and their expected
substantial effects on covered species.
Design Requirements for Road Safety Improvement Projects.
The following road safety improvement projects are not subject to the design
requirements listed below or in Table 6-6 because they are not expected to result
in new ground disturbance and are not expected to create or worsen a wildlife
movement barrier.
Installing traffic signals, signs, flashing beacons, or other safety warnings.
Painting new lane striping.
Installing “rumble” strips or other safety markers.
Other road safety improvements that do not result in a significant change in
road width or alignment.
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The following road safety improvement projects are subject to the design
requirements below and in Table 6-6 because they are expected to result in new
ground disturbance or may create or worsen a wildlife movement barrier.
Increasing road lane widths or adding turn lanes (but not increasing the
number of lanes).
Minor curve realignment for safety purposes (less than 250 feet long and less
than 0.25 acre of new ground disturbance).
Installing median barriers or other impermeable safety barriers.
Constructing, resurfacing, or regrading road shoulders.
Siting Requirements
Planned roads will be located in the least environmentally sensitive location
feasible and will avoid, to the greatest extent feasible, impacts on covered
species and sensitive natural communities such as wetlands. Alignments will
follow existing roads, easements, rights-of-way, and disturbed areas as
appropriate to minimize additional habitat fragmentation. The footprint of
disturbance will be minimized to the maximum extent practicable.
Equipment storage, fueling, and staging areas will be sited on disturbed areas
or on ruderal or non-sensitive nonnative grassland land cover types, when
these sites are available, to minimize risk of direct discharge into riparian
areas or other sensitive land cover types.
Project surveys, including land cover mapping, will be conducted during the
conceptual planning stage of each project (i.e., well in advance of project
design) so that the results can inform the siting and design process. Project
surveys should be conducted in as wide a study corridor as possible to enable
project siting to minimize environmental impacts.
All planning survey requirements of this Plan will be followed within the
construction corridor (i.e., the limit of project construction plus equipment
staging areas and access roads) and the entire road right-of-way. Expanding
the survey area beyond the project footprint will help identify covered
species and their habitats so that impacts on covered species that occur
adjacent to the construction zone can be minimized.
For certain road projects (see Table 6-6), data collection will be required on
wildlife movement through the road study corridor for at least 1 year prior to
project design. Wildlife movement will be studied at the site to determine
which species move across it, when they move, and, most importantly, which
landscape features are most often used. These data will be used to select the
most appropriate design requirements for the species and conditions unique
to the site (see below).
Transportation project proponents will consult early with the HCP/NCCP
Implementing Entity, CDFG, and USFWS on individual projects to ensure
that conceptual designs (siting) and project designs (construction and staging
areas) meet the terms of this Plan (Table 6-6).

East Contra Costa County HCP/NCCP

October 2006
6-29

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 6
Conditions on Covered Activities

Design Requirements for Wildlife Movement and Impact Minimization
Design requirements will be updated or changed by designs shown by the
best available science to be more effective at facilitating safe wildlife
movement across roads. The effectiveness of road crossings for wildlife is
an active area of research, so frequent advances in design are expected
throughout the permit term.
Wildlife crossing needs will be assessed for each road project as a whole (for
those projects subject to this provision [see Table 6-6]), not by road segment,
and for each wildlife species likely to need to cross the facility (Barnum
2003). Data will be collected on wildlife movements at the proposed project
site for at least 1 year. These data will inform the design of wildlife
movement structures suitable for the site and the species that use the area.
Placement of Undercrossings. Road undercrossings will be constructed at
frequent intervals to allow wildlife movement (see Table 6-6 for
applicability). A combination of large structures (bridges, large culverts, or
large tunnels) spaced at greater intervals and small structures (small culverts
or tunnels) spaced at frequent intervals will be used to accommodate a wide
variety of wildlife species. However, placement of undercrossings in areas
where wildlife are most likely to use them is more important than
maintaining a certain frequency or spacing. Wildlife crossings that serve
multiple species should be used whenever possible. Crossing facilities
should be installed at known travel routes, natural pinch points11, or other
topographically appropriate locations to maximize the chance of use.
Suitable areas may include stream crossings or natural drainages.
Undercrossings should be placed at grade whenever possible to maximize
their use by wildlife.
Use of Bridges. Bridges, viaducts, or causeways12 will be used for certain
projects (Table 6-6) to minimize impacts on important upland areas,
wetlands, streams, and local surface hydrology that feeds wetlands and
streams near the road, and to provide the widest and most natural
passageways for wildlife (i.e., to allow natural vegetation and physical
features to occur in the undercrossing). If possible, bridges will span the bed
and bank of streams and avoid or minimize bridge piers or footings within
the stream, within bridge safety limits. If possible, the span of bridges that
cross streams should also include some upland habitat beneath their spans to
provide dry areas for wildlife species that do not use creeks or for use during
storms. Native plantings, natural debris, or rocks should be installed under
bridges to provide wildlife cover and encourage the use of crossings.
Crossing Frequency. Large wildlife crossings (for medium to large
mammals) will be placed approximately once every mile along new or
substantially expanded roads that cross wildlife movement routes (see Table
6-6 for applicability). Small wildlife crossings will be placed approximately
every 1,000 feet along new or substantially expanded roads. This is the same
11

A pinch point is a constriction of habitat by a preexisting topographic or other feature such as a steep canyon,
urban development, or narrowing band of woodland or scrub.
12

A viaduct is a long, multi-span bridge over upland habitat; a causeway is the same but often over wetland habitat.
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interval of undercrossings suitable for California tiger salamander installed
along Vasco Road in the inventory area (65 undercrossings in 13 miles).
Within these parameters, undercrossings should be placed where wildlife are
most likely to use them, rather than evenly spaced. The required interval can
be used as an average if it can be demonstrated that strict adherence to the
requirement will not benefit wildlife movement.
Culvert Designs. Tunnels or culverts must be the minimum length, height,
and width necessary to provide safe passage under the road. Culvert designs
will be based on the best available data at the time. Current thinking
recommends that culverts designed for medium-size mammals such as San
Joaquin kit fox, coyote, raccoon, be 5–8 feet in diameter (although culverts
larger than 8 feet in diameter may be needed for longer crossings). Culverts
designed for small mammals are recommended at 18–48 inches in diameter;
smaller structures may be preferred by smaller wildlife species. Culverts
should, when feasible, provide a natural substrate on which wildlife can
travel (e.g., open bottom). It is also recommended that wildlife
undercrossings using tunnels or culverts use grating on the inactive part of
the roadbed (e.g., road shoulders) to allow filtration of ambient light and
moisture but minimize noise intrusion. Artificial lighting inside tunnels or
culverts is not recommended; these devices have not been shown to be
effective and may deter nocturnal wildlife.
Fencing Design. Fencing will be used along the roadway to direct wildlife
to undercrossings and minimize their access to the road (see Table 6-6 for
applicability). Fencing designs will be customized for the wildlife expected
to use the undercrossing and will be based on the best available data at the
time. Fencing must be continuous along the road and must be attached to the
undercrossing to facilitate its use. Fencing must also extend well beyond the
target undercrossing to reduce the chance of wildlife moving around the
fence. For example, four fencing designs have been installed along Vasco
Road and monitored for their effectiveness in reducing mortality of
California tiger salamanders (Jones & Stokes Associates 1998b, 1999).
Fencing must be monitored regularly by the applicant and repairs made
promptly to ensure effectiveness. Wildlife undercrossings must be at the
same or similar elevation as the fencing (e.g., along elevated roadways) to
increase chances of their use. Vegetation must be managed along small
mammal and amphibian fencing to reduce the opportunity for these species
to climb the fence. Fencing designed for small mammal or amphibian
exclusion must be installed at least 8 inches deep into the soil to prevent
small mammal burrows providing access under the fence.
Where roads cross the wildlife exclusion fences, gates should be used
whenever possible with material at the base of the gate to minimize the gap
between the gate and the roadbed. If gates are not feasible, an in-roadway
barrier (e.g., wildlife grates or similar devices) or device that channels
species away must be installed to deter wildlife from moving around fences
into the road.
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Road Median Designs. When compatible with vehicle safety, road medians
should allow wildlife to cross under or over the median in the event they
become trapped on the roadway.
Construction Requirements
The following measures are specifically required for rural road and transportation
projects. Other conservation measures described in this Plan for covered
activities also apply.
No erodible materials will be deposited into watercourses. Brush, loose
soils, or other debris material will not be stockpiled within stream channels
or on adjacent banks.
All no-take species will be avoided.
Construction activities will comply with the Migratory Bird Treaty Act and
will consider seasonal requirements for birds and migratory non-resident
species, including covered species.
Temporary stream diversions, if required, will use sand bags or other
approved methods that minimize instream impacts and effects on wildlife.
Silt fencing or other sediment trapping method will be installed
downgradient from construction activities to minimize the transport of
sediment off site.
Barriers will be constructed to keep wildlife out of construction sites, as
appropriate.
Onsite monitoring will be conducted throughout the construction period to
ensure that disturbance limits, BMPs, and Plan restrictions are being
implemented properly.
Active construction areas will be watered regularly to minimize the impact of
dust on adjacent vegetation and wildlife habitats, if warranted.
The following construction measure will be applied differently to each rural road
project (see Table 6-6).
Install sturdy lock-boxes for cameras at each large wildlife undercrossing to
facilitate wildlife monitoring by the Implementing Entity. Boxes should be
at least 1 foot square, include a removable door, and be prewired for
electricity (solar, battery, or alternating current). This will provide for the
least intrusive, most secure, most flexible, and most cost-effective way to
monitor wildlife usage, while minimizing human impacts. Boxes will be
mounted on adjustable pedestals to vary the height of the box.
Postconstruction Requirements
Roadside vegetation within the right-of-way and adjacent to HCP/NCCP
Preserves or other open space areas will be controlled to prevent the spread
of invasive exotic plants such as yellow star-thistle into nearby or adjacent
preserves.
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Vegetation and debris must be managed in and near culverts and under and
near bridges to ensure that entryways remain open and visible to wildlife and
the passage through the culvert or under the bridge remains clear.
Cut-and-fill slopes will be revegetated with native, non-invasive nonnative,
or non-reproductive (i.e., sterile hybrids) plants suitable for the altered soil
conditions.
All structures constructed for wildlife movement (tunnels, culverts,
underpasses, fences) must be monitored at regular intervals and repairs made
promptly to ensure that the structure is in proper condition.
Rationale
Road projects in rural natural areas have been shown to have significant adverse
effects on some wildlife species (Forman et al. 2002; Irwin et al. 2003). Some
rural road projects covered by the HCP/NCCP are expected to have adverse
effects on native wildlife as well as some covered species, particularly
amphibians and San Joaquin kit fox. In order to meet regulatory requirements
under the Plan to avoid and minimize impacts to the maximum extent
practicable, this conservation measure was developed in consultation with
Contra Costa County transportation planning staff, the HCPA, CDFG, and
USFWS. Design guidelines and requirements are based on some of the latest
techniques for minimizing impacts of rural road projects (Forman et al. 2002;
Irwin et al. 2003; Finch 2004).

6.4.2

Natural Community–Level Measures
Conservation Measure 2.12. Wetland, Pond, and Stream
Avoidance and Minimization
Measure
All projects that discharge into or fill waters of the United States, including
jurisdictional wetlands, are required to obtain applicable permits from the U.S.
Army Corps of Engineers. All projects that discharge into or fill waters of the
State, including jurisdictional wetlands, are required to obtain applicable permits
from the Regional Water Quality Control Board. Projects that fill streams under
the jurisdiction of the State are also required to obtain a streambed alteration
agreement with CDFG.
All covered activities will implement the following measures to avoid and
minimize impacts of covered activities on wetlands, ponds, streams, and riparian
woodland/scrub.
Like avoidance and minimization measures for terrestrial habitats, this
conservation measure is not intended to create small, isolated wetland
mitigation sites. Some impacts on aquatic land cover types are expected
under the Plan. The intent of the Plan is to concentrate mitigation for filled
aquatic features in areas away from urban development and within large

East Contra Costa County HCP/NCCP

October 2006
6-33

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 6
Conditions on Covered Activities

preserves that are linked to existing protected areas. Larger preserves will be
more effective for protecting, enhancing, and restoring wetlands. The
analysis conducted in this Plan assumes that small, isolated wetlands will not
be avoided on projects within the urban development area.
Projects proposing to fill less than 3.0 acres of jurisdictional wetlands and
waters do not need additional avoidance analysis beyond that in the
HCP/NCCP. Projects proposing to fill greater than 3.0 acres of jurisdictional
wetland and waters must conduct a site-specific analysis of avoidance and
minimization measures in the wetland delineation report to demonstrate the
project avoids and minimizes impacts on these features to the maximum
extent practicable. The avoidance and minimization analysis for projects
proposing impacts on more than 3.0 acres of jurisdictional wetlands and
waters must be reviewed and approved by the Implementing Entity for
projects within the UDA or by CDFG and USFWS for projects outside the
UDA, consistent with the regional avoidance accomplished by the
HCP/NCCP.
Any regional permit program for aquatic resources that is subsequently
adopted by the U.S. Army Corps of Engineers, Regional Water Quality
Control Board, or CDFG will contain avoidance and minimization
requirements. Those requirements may differ from the avoidance and
minimization requirements in this Plan.
Applicants with streams on site must follow the stream setback requirements
in Conservation Measure 1.7.
Applicants for coverage under the HCP/NCCP must follow the guidelines in
Conservation Measure 1.10 to minimize the effects of urban development on
downstream hydrology, streams, and wetlands.
All wetlands, ponds, streams, and riparian woodland/scrub to be avoided by
covered activities will be temporarily staked in the field by a qualified
biologist.
Buffer zones should be established where feasible between the aquatic
resource and development. Required setbacks for streams are described in
Conservation Measure 1.7. Credit for preservation of aquatic habitat will be
given only if these features meet minimum distances from dense urban
development (see Table 5-6).
Fencing will be erected between the outer edge of the buffer zone and the
project area. The type of fencing will match the activity and impact types.
For example, projects that have the potential to cause erosion will require
erosion control barriers (see below), and projects that may bring more
household pets to a site should be fenced to keep the pets out. The temporal
requirements for fencing also depend on the activity and impact type. For
example, fencing for permanent impacts should be permanent, and fencing
for short-term impacts should be removed after the activity is completed.
Personnel conducting ground-disturbing activities within or adjacent to the
buffer zone of wetlands, ponds, streams, or riparian woodland/scrub will be
trained by a qualified biologist in these avoidance and minimization
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measures and the permit obligations of project proponents working under this
HCP/NCCP. Vehicles and equipment will be parked on pavement, existing
roads, and previously disturbed areas.
Trash generated by covered activities will be promptly and properly removed
from the site.
No construction or maintenance vehicles will be refueled within 200 feet of
wetlands, ponds, streams, or riparian woodland/scrub unless a bermed and
lined refueling area is constructed and hazardous material absorbent pads are
available in the event of a spill.
Appropriate erosion-control measures (e.g., fiber rolls, filter fences,
vegetative buffer strips) will be used on site to reduce siltation and runoff of
contaminants into wetlands, ponds, streams, or riparian woodland/scrub.
Filter fences and mesh will be of material that will not entrap reptiles and
amphibians. Erosion control blankets shall be used as a last resort because of
their tendency to biodegrade slowly and trap reptiles and amphibians.
Erosion-control measures will be placed between the outer edge of the buffer
and the project site.
Fiber rolls used for erosion control will be certified as free of noxious weed
seed.
Seed mixtures applied for erosion control will not contain invasive nonnative
species, and will be composed of native species or sterile nonnative species.
Where feasible, stream crossings will be located in stream segments without
riparian vegetation, and bridge footings will be built outside the stream banks
(i.e., clear span structures).
Herbicide will not be applied within 100 feet of wetlands, ponds, streams, or
riparian woodland/scrub; however, where appropriate to control serious
invasive plants, herbicides that have been approved for use by EPA in or
adjacent to aquatic habitats may be used as long as label instructions are
followed and applications avoid or minimize impacts on covered species and
their habitats. In seasonal or intermittent stream or wetland environments,
appropriate herbicides may be applied during the dry season to control
nonnative invasive species (e.g., yellow star-thistle). Herbicide drift should
be minimized by applying the herbicide as close to the target area as
possible.
Rationale
Avoidance and minimization measures are required to meet the biological
objectives of the HCP/NCCP to avoid and minimize effects on wetlands, ponds,
streams, and riparian woodland/scrub. Because of the sensitivity of these aquatic
land cover types, special avoidance and minimization measures are necessary.
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Species-Level Measures
A summary of the species-level planning surveys, preconstruction surveys, and
construction monitoring requirements is provided in Table 6-1.

Townsend’s Big-Eared Bat
Identify suitable habitat for Townsend’s big-eared bat and determine
presence/absence. Prior to initiating covered activities, survey for Townsend’s
big-eared bat as described below.

Planning Surveys
If initial planning surveys indicate suitable breeding or roosting habitat for
Townsend’s big-eared bat, a USFWS/CDFG–approved biologist will examine
the site to determine if it is occupied by Townsend’s big-eared bat. If occupied
breeding or roosting habitat is identified, the project proponent will avoid and
minimize impacts to the maximum extent practicable. Avoidance measures
should include relocating impacts away from the occupied habitat or delaying the
impacts until the bats vacate the site. Avoidance and minimization measures will
be incorporated into the project design and other portions of the application
package prior to submission for coverage under the Plan. If project does not
fully avoid impacts to suitable habitat, preconstruction surveys will be required.

Preconstruction Surveys
If the project does not avoid impacts to suitable habitat for Townsend’s big-eared
bat, a preconstruction survey is required to determine whether the sites are
occupied immediately prior to construction or whether they show signs of recent
previous occupation. Preconstruction surveys are used to determine what
avoidance and minimization requirements are triggered before construction and
whether construction monitoring is necessary.

Avoidance and Minimization
If the species is discovered or if evidence of recent prior occupation is
established, construction will be scheduled such that it minimizes impacts on
Townsend’s big-eared bat. Hibernation sites with evidence of prior occupation
will be sealed before the hibernation season (November–March), and nursery
sites will be sealed before the nursery season (April–August). If the site is
occupied, then the action will occur either prior to or after the hibernation season
for hibernacula and after August 15 for nursery colonies. Construction will not
take place as long as the site is occupied.
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The locations of all suitable or occupied microhabitat within the inventory area
are not known due to survey and mapping limitations. Hibernacula or nursery
sites may be located during planning or preconstruction surveys. Avoiding
impacts on occupied sites during sensitive periods will minimize disturbance or
direct mortality as a result of covered activities, and sealing sites prior to
construction will allow bats to reestablish elsewhere.

San Joaquin Kit Fox
To avoid or minimize direct impacts on San Joaquin kit fox as a result of covered
activities, the following procedures will be implemented. This program was
based on the USFWS Standardized Recommendations for Protection of the San
Joaquin Kit Fox prior to or during Ground Disturbance (U.S. Fish and Wildlife
Service 1999).

Planning Surveys
A USFWS/CDFG–approved biologist will identify potential breeding or denning
habitat for kit fox (Section 6.3.1, Planning Surveys). If the project does not fully
avoid impacts to suitable breeding and denning habitat, preconstruction surveys
will be required.

Preconstruction Surveys
Prior to any ground disturbance related to covered activities, a USFWS/CDFG–
approved biologist will conduct a preconstruction survey in areas identified in the
planning surveys as supporting suitable breeding or denning habitat for San
Joaquin kit fox. The surveys will establish the presence or absence of San
Joaquin kit foxes and/or suitable dens and evaluate use by kit foxes in accordance
with USFWS survey guidelines (U.S. Fish and Wildlife Service 1999).
Preconstruction surveys will be conducted within 30 days of ground disturbance.
On the parcel where the activity is proposed, the biologist will survey the
proposed disturbance footprint and a 250-foot radius from the perimeter of the
proposed footprint to identify San Joaquin kit foxes and/or suitable dens.
Adjacent parcels under different land ownership will not be surveyed. The status
of all dens will be determined and mapped. Written results of preconstruction
surveys will be submitted to USFWS within 5 working days after survey
completion and before the start of ground disturbance. Concurrence is not
required prior to initiation of covered activities.
If San Joaquin kit foxes and/or suitable dens are identified in the survey area, the
measures described below will be implemented.
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Avoidance and Minimization Requirements
If a San Joaquin kit fox den is discovered in the proposed development
footprint, the den will be monitored for 3 days by a USFWS/CDFG–
approved biologist using a tracking medium or an infrared beam camera to
determine if the den is currently being used.
Unoccupied dens should be destroyed immediately to prevent subsequent
use.
If a natal or pupping den is found, USFWS and CDFG will be notified
immediately. The den will not be destroyed until the pups and adults have
vacated and then only after further consultation with USFWS and CDFG.
If kit fox activity is observed at the den during the initial monitoring period,
the den will be monitored for an additional 5 consecutive days from the time
of the first observation to allow any resident animals to move to another den
while den use is actively discouraged. For dens other than natal or pupping
dens, use of the den can be discouraged by partially plugging the entrance
with soil such that any resident animal can easily escape. Once the den is
determined to be unoccupied it may be excavated under the direction of the
biologist. Alternatively, if the animal is still present after 5 or more
consecutive days of plugging and monitoring, the den may have to be
excavated when, in the judgment of a biologist, it is temporarily vacant (i.e.,
during the animal’s normal foraging activities).

Construction Monitoring
If dens are identified in the survey area outside the proposed disturbance
footprint, exclusion zones around each den entrance or cluster of entrances will
be demarcated. The configuration of exclusion zones should be circular, with a
radius measured outward from the den entrance(s). No covered activities will
occur within the exclusion zones. Exclusion zone radii for potential dens will be
at least 50 feet and will be demarcated with four to five flagged stakes.
Exclusion zone radii for known dens will be at least 100 feet and will be
demarcated with staking and flagging that encircles each den or cluster of dens
but does not prevent access to the den by kit fox.

Golden Eagle
To avoid or minimize direct impacts on golden eagle as a result of covered
activities, the following procedures will be implemented.

Planning Surveys
A USFWS/CDFG–approved biologist will identify potential active nests of
golden eagle. If nests are identified, the project proponent will avoid and
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minimize impacts to the maximum extent practicable. Avoidance measures
should include relocating impacts away from the nest. Avoidance and
minimization measures will be incorporated into the project design and other
portions of the application package prior to submission for coverage under the
Plan. If project does not fully avoid impacts on nests and nest trees,
preconstruction surveys will be required.

Preconstruction Survey
Prior to implementation of covered activities, a qualified biologist will conduct a
preconstruction survey to establish whether nests of golden eagles are occupied
(see Section 6.3.1, Planning Surveys). If nests are occupied, minimization
requirements and construction monitoring will be required.

Avoidance and Minimization
Covered activities will be prohibited within 0.5 mile of active nests. Nests can be
built and active at almost any time of the year, although mating and egg
incubation occurs late January through August, with peak activity in March
through July. If site-specific conditions or the nature of the covered activity
(e.g., steep topography, dense vegetation, limited activities) indicate that a
smaller buffer could be appropriate or that a larger buffer should be
implemented, the Implementing Entity will coordinate with CDFG/USFWS to
determine the appropriate buffer size.

Construction Monitoring
Construction monitoring will focus on ensuring that no covered activities occur
within the buffer zone established around an active nest. Although no known
golden eagle nest sites occur within or near the ULL, covered activities inside
and outside of the Preserve System have the potential to disturb golden eagle nest
sites. Construction monitoring will ensure that direct effects to golden eagles are
minimized.

Western Burrowing Owl
Determine whether western burrowing owls utilize artificial burrows and
artificial perches. Prior to initiating covered activities, conduct surveys for
burrowing owl as described below. This measure incorporates avoidance and
minimization guidelines from CDFG’s Staff Report on Burrowing Owl
Mitigation (California Department of Fish and Game 1995).
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Planning Surveys
A USFWS/CDFG–approved biologist will identify potential burrowing owl
breeding habitat (Section 6.3.1, Planning Surveys). If project does not fully
avoid impacts to suitable breeding habitat, preconstruction surveys will be
required.

Preconstruction Surveys
Prior to any ground disturbance related to covered activities, a USFWS/CDFGapproved biologist will conduct a preconstruction survey in areas identified in the
planning surveys as having potential burrowing owl habitat. The surveys will
establish the presence or absence of western burrowing owl and/or habitat
features and evaluate use by owls in accordance with CDFG survey guidelines
(California Department of Fish and Game 1993).
On the parcel where the activity is proposed, the biologist will survey the
proposed disturbance footprint and a 500-foot radius from the perimeter of the
proposed footprint to identify burrows and owls. Adjacent parcels under
different land ownership will not be surveyed. Surveys should take place near
sunrise or sunset in accordance with CDFG guidelines. All burrows or
burrowing owls will be identified and mapped. Surveys will take place no more
than 30 days prior to construction. During the breeding season (February 1–
August 31), surveys will document whether burrowing owls are nesting in or
directly adjacent to disturbance areas. During the nonbreeding season
(September 1–January 31), surveys will document whether burrowing owls are
using habitat in or directly adjacent to any disturbance area. Survey results will
be valid only for the season (breeding or nonbreeding) during which the survey is
conducted.

Avoidance and Minimization and Construction Monitoring
If burrowing owls are found during the breeding season (February 1–August 31),
the project proponent will avoid all nest sites that could be disturbed by project
construction during the remainder of the breeding season or while the nest is
occupied by adults or young. Avoidance will include establishment of a nondisturbance buffer zone (described below). Construction may occur during the
breeding season if a qualified biologist monitors the nest and determines that the
birds have not begun egg-laying and incubation or that the juveniles from the
occupied burrows have fledged. During the nonbreeding season (September 1–
January 31), the project proponent should avoid the owls and the burrows they
are using, if possible. Avoidance will include the establishment of a buffer zone
(described below).
If occupied burrows for burrowing owls are not avoided, passive relocation will
be implemented. Owls should be excluded from burrows in the immediate
impact zone and within a 160-foot buffer zone by installing one-way doors in
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burrow entrances. These doors should be in place for 48 hours prior to
excavation. The project area should be monitored daily for 1 week to confirm
that the owl has abandoned the burrow. Whenever possible, burrows should be
excavated using hand tools and refilled to prevent reoccupation (California
Department of Fish and Game 1995). Plastic tubing or a similar structure should
be inserted in the tunnels during excavation to maintain an escape route for any
owls inside the burrow.

Swainson’s Hawk
Prior to initiating covered activities, conduct surveys for Swainson’s hawk nest
sites as described below.

Planning Surveys
A USFWS/CDFG–approved biologist will inspect all large trees with binoculars
to document whether Swainson’s hawk nests occur on site (Section 6.3.1,
Planning Surveys). Survey will be conducted according to the Swainson’s Hawk
Technical Advisor Committee’s methodology (May 31, 2000) or updated
methodologies as issued by USFWS or CDFG. If occupied nests are identified,
the project proponent will avoid and minimize impacts to these nests in
compliance with the Migratory Bird Treaty Act and the Fish and Game Code
(Section 3503). Avoidance and minimization measures will be incorporated into
the project design and other portions of the application package prior to
submission for coverage under the Plan. Avoidance measures will include
preserving the nest tree. If project construction occurs during the nesting season
(March 15–September 15), a preconstruction survey will be required.

Preconstruction Survey
Prior to any ground disturbance related to covered activities that occurs during
the nesting season (March 15–September 15), a qualified biologist will conduct a
preconstruction survey no more than 1 month prior to construction to establish
whether Swainson’s hawk nests within 1,000 feet of the project site are occupied.
If potentially occupied nests within 1,000 feet are off the project site, then their
occupancy will be determined by observation from public roads or by
observations of Swainson’s hawk activity (e.g., foraging) near the project site. If
nests are occupied, minimization measures and construction monitoring are
required (see below).

Avoidance and Minimization and Construction Monitoring
During the nesting season (March 15–September 15), covered activities within
1,000 feet of occupied nests or nests under construction will be prohibited to
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prevent nest abandonment. If site-specific conditions or the nature of the covered
activity (e.g., steep topography, dense vegetation, limited activities) indicate that
a smaller buffer could be used, the Implementing Entity will coordinate with
CDFG/USFWS to determine the appropriate buffer size.
If young fledge prior to September 15, covered activities can proceed normally.
If the active nest site is shielded from view and noise from the project site by
other development, topography, or other features, the project applicant can apply
to the Implementing Entity for a waiver of this avoidance measure. Any waiver
must also be approved by USFWS and CDFG. While the nest is occupied,
activities outside the buffer can take place.
All active nest trees will be preserved on site, if feasible. Nest trees, including
non-native trees, lost to covered activities will be mitigated by the project
proponent according to the requirements below.

Mitigation for Loss of Nest Trees
The loss of non-riparian Swainson’s hawk nest trees will be mitigated by the
project proponent by:
If feasible on-site, planting 15 saplings for every tree lost with the objective
of having at least 5 mature trees established for every tree lost according to
the requirements listed below.
AND either
1. Pay the Implementing Entity an additional fee to purchase, plant,
maintain, and monitor 15 saplings on the HCP/NCCP Preserve System
for every tree lost according to the requirements listed below, OR
2. The project proponent will plant, maintain, and monitor 15 saplings for
every tree lost at a site to be approved by the Implementing Entity (e.g.,
within an HCP/NCCP Preserve or existing open space linked to
HCP/NCCP preserves), according to the requirements listed below.
The following requirements will be met for all planting options:
Tree survival shall be monitored at least annually for 5 years, then every
other year until year 12. All trees lost during the first 5 years will be
replaced. Success will be reached at the end of 12 years if at least 5 trees per
tree lost survive without supplemental irrigation or protection from
herbivory. Trees must also survive for at least three years without irrigation.
Irrigation and fencing to protect from deer and other herbivores may be
needed for the first several years to ensure maximum tree survival.
Native trees suitable for this site should be planted. When site conditions
permit, a variety of native trees will be planted for each tree lost to provide

East Contra Costa County HCP/NCCP

October 2006
6-42

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 6
Conditions on Covered Activities

trees with different growth rates, maturation, and life span, and to provide a
variety of tree canopy structures for Swainson’s hawk. This variety will help
to ensure that nest trees will be available in the short term (5-10 years for
cottonwoods and willows) and in the long term (e.g., Valley oak, sycamore).
This will also minimize the temporal loss of nest trees.
Riparian woodland restoration conducted as a result of covered activities
(i.e., loss of riparian woodland) can be used to offset the nest tree planting
requirement above, if the nest trees are riparian species.
Whenever feasible and when site conditions permit, trees should be planted
in clumps together or with existing trees to provide larger areas of suitable
nesting habitat and to create a natural buffer between nest trees and adjacent
development (if plantings occur on the development site).
Whenever feasible, plantings on the site should occur closest to suitable
foraging habitat outside the UDA.
Trees planted in the HCP/NCCP preserves or other approved offsite location
will occur within the known range of Swainson’s hawk in the inventory area
and as close as possible to high-quality foraging habitat.

Giant Garter Snake
Planning Survey
A USFWS/CDFG–approved biologist will identify suitable giant garter snake
habitat (Section 6.3.1, Planning Surveys). If suitable habitat is identified, the
project proponent will avoid and minimize impacts to the maximum extent
practicable. Avoidance measures should include relocating impacts away from
the habitat. Avoidance and minimization measures will be incorporated into the
project design and other portions of the application package prior to submission
for coverage under the Plan. If project does not fully avoid impacts to suitable
habitat, preconstruction surveys will be required.

Preconstruction Surveys
Prior to any ground disturbance related to covered activities, a USFWS/CDFG–
approved biologist will conduct a preconstruction survey in areas identified in the
planning surveys as having suitable garter snake habitat and 200 feet of adjacent
uplands, measured from the outer edge of each bank. The surveys will delineate
suitable habitat and document any sightings of giant garter snake.

Avoidance and Minimization Requirements
To the maximum extent practicable, impacts on giant garter snake habitat as a
result of covered activities will be avoided. If feasible, in areas near construction
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activities, a buffer of 200 feet from suitable habitat will be delineated within
which vegetation disturbance or use of heavy equipment is prohibited.
If impacts on giant garter snake habitat as a result of covered activities are not
avoided, the following measures will be implemented. These measures are based
on USFWS’s Standard Avoidance and Minimization Measures during
Construction Activities in Giant Garter Snake Habitat (U.S. Fish and Wildlife
Service 1999).
Limit construction activity that disturbs habitat to the period between May 1
and September 30. This is the active period for giant garter snake, and direct
mortality is minimized because snakes are more likely to independently
move away from disturbed area. If activities are necessary in giant garter
snake habitat between October 1 and April 30, the USFWS Sacramento Field
Office will be contacted to determine if additional measures beyond those
described below are necessary to minimize and avoid take.
In areas where construction is to take place, dewater all irrigation ditches,
canals or other aquatic habitat between April 15 and September 30 to remove
habitat of garter snakes. Dewatered areas must remain dry, with no puddled
water remaining, for at least 15 consecutive days prior to the excavation or
filling of that habitat. If a site cannot be completely dewatered, netting and
salvage of prey items may be necessary.

Construction Monitoring
If suitable habitat for giant garter snake cannot be avoided between October 1
and April 30 the USFWS Sacramento Field Office will be contacted to determine
if additional measures beyond those described below are necessary, and the
following actions will be performed. A USFWS-approved biologist will conduct
a construction survey no more than 24 hours before construction in suitable
habitat and will be on site during construction activities in potential aquatic and
upland habitat to ensure that individuals of giant garter snake encountered during
construction will be avoided. The biologist will provide USFWS with a field
report form documenting the monitoring efforts within 24 hours of
commencement of construction activities. The monitor will be available
thereafter. If a snake is encountered during construction activities, the monitor
will have the authority to stop construction activities until appropriate corrective
measures have been completed or it is determined that the snake will not be
harmed. Giant garter snakes encountered during construction activities should be
allowed to move away from the construction area on their own. Only personnel
with a USFWS recovery permit pursuant to Section 10(a)(1)(A) of the ESA will
have the authority to capture and/or relocate giant garter snakes that are
encountered in the construction area. The project area will be reinspected
whenever a lapse in construction activity of 2 weeks or more has occurred.
To ensure that construction equipment and personnel do not affect nearby aquatic
habitat for giant garter snake outside construction areas, silt fencing will be
erected to clearly define the aquatic habitat to be avoided; restrict working areas,
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spoils, and equipment storage and other project activities to areas outside of
aquatic or wetland habitat; and maintain water quality and limit construction
runoff into wetland areas through the use of fiber bales, filter fences, vegetation
buffer strips, or other appropriate methods.
Fill or construction debris may be used by giant garter snakes as over-wintering
sites. Therefore, upon completion of construction activities, any temporary fill or
construction debris must be removed from the site.
Construction personnel will be trained to avoid harming giant garter snakes. A
qualified biologist approved by USFWS will inform all construction personnel
about the life history of giant garter snakes; the importance of irrigation canals,
marshes/wetlands, and seasonally flooded areas such as rice fields to giant garter
snakes; and the terms and conditions of the Plan related to avoiding and
minimizing impacts on giant garter snake.

California Tiger Salamander
Planning Surveys
A USFWS/CDFG–approved biologist will identify potential breeding habitat for
California tiger salamander. If the project fills or surrounds suitable breeding
habitat, the project proponent will notify USFWS, CDFG, and the Implementing
Entity of the presence and condition of potential breeding habitat, as described
below. No preconstruction surveys are required.

Minimization
Written notification to USFWS, CDFG, and the Implementing Entity, including
photos and breeding habitat assessment, is required prior to disturbance of any
suitable breeding habitat. The project proponent will also notify these parties of
the approximate date of removal of the breeding habitat at least 30 days prior to
this removal to allow USFWS or CDFG staff to translocate individuals, if
requested. USFWS or CDFG must notify the project proponent of their intent to
translocate California tiger salamanders within 14 days of receiving notice from
the project proponent. The applicant must allow USFWS or CDFG access to the
site prior to construction if they request it.
There are no restrictions under this Plan on the nature of the disturbance or the
date of the disturbance unless CDFG or USFWS notify the project proponent of
their intent to translocate individuals within the required time period. In this
case, the project proponent must coordinate the timing of disturbance of the
breeding habitat to allow USFWS or CDFG to translocate the individuals.
USFWS and CDFG shall be allowed 45 days to translocate individuals from the
date the first written notification was submitted by the project proponent (or a
longer period agreed to by the project proponent, USFWS, and CDFG).
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California Red-legged Frog
Planning Surveys
A USFWS/CDFG–approved biologist will identify potential red-legged frog
breeding habitat (Section 6.3.1, Planning Surveys). If the project fills or
surrounds suitable breeding habitat, the project proponent will notify USFWS,
CDFG, and the Implementing Entity of the presence and condition of potential
breeding habitat, as described below. No preconstruction surveys are required.

Minimization
Written notification to USFWS, CDFG, and the Implementing Entity, including
photos and habitat assessment, is required prior to disturbance of any suitable
breeding habitat. The project proponent will also notify these parties of the
approximate date of removal of the breeding habitat at least 30 days prior to this
removal to allow USFWS or CDFG staff to translocate individuals, if requested.
USFWS or CDFG must notify the project proponent of their intent to translocate
California red-legged frog within 14 days of receiving notice from the project
proponent. The applicant must allow USFWS or CDFG access to the site prior to
construction if they request it.
There are no restrictions under this Plan on the nature of the disturbance or the
date of the disturbance unless CDFG or USFWS notify the project proponent of
their intent to translocate individuals within the required time period. In this
case, the project proponent must coordinate the timing of disturbance of the
breeding habitat to allow USFWS or CDFG to translocate the individuals.
USFWS and CDFG shall be allowed 45 days to translocate individuals from the
date the first written notification was submitted by the project proponent (or a
longer period agreed to by the project proponent, USFWS, and CDFG).

Covered Shrimp
Planning Surveys
A USFWS/CDFG–approved biologist will identify potential habitat for covered
shrimp species. Suitable habitat is defined in the species profiles for each shrimp
species (Appendix D). (Note that the understanding of suitable habitat for each
species may change as more occurrences are discovered and additional research
is conducted.) If suitable habitat is identified, project proponents will avoid and
minimize impacts to the maximum extent practicable. Avoidance measures
should include relocating impacts away from the suitable habitat. Avoidance and
minimization measures will be incorporated into the project design and other
portions of the application package prior to submission for coverage under the
Plan. If project does not fully avoid impacts to suitable habitat, preconstruction
surveys will be required. If surveys determine that the habitat is occupied,
East Contra Costa County HCP/NCCP

October 2006
6-46

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 6
Conditions on Covered Activities

project proponents must compensate for the loss of this habitat as described in
Conservation Measure 3.8. Project proponents have the option to forgo the
following survey, avoidance, and minimization requirements by assuming that
suitable habitat is occupied and compensating for the loss of this habitat as
described in Conservation Measure 3.8.

Preconstruction Survey
Prior to any ground disturbance related to covered activities, a USFWS-approved
biologist will conduct a preconstruction survey in areas identified in the planning
surveys as having suitable shrimp habitat. The surveys will establish the
presence or absence of covered shrimp and/or habitat features and evaluate use
by listed shrimp in accordance with modified USFWS survey guidelines (U.S.
Fish and Wildlife Service 1996b). Project proponents are required to conduct
USFWS protocol surveys in one year (rather than two) to determine presence or
absence of listed shrimp species. If covered shrimp are absent from the site,
there are no further requirements related to covered shrimp. If covered shrimp
are present, the following avoidance and minimization and construction
monitoring measures are required.

Avoidance and Minimization Requirements
To the maximum extent practicable, impacts on occupied habitat of covered
shrimp will be avoided by implementing the following measures based on
existing mitigation standards (U.S. Fish and Wildlife Service 1996a).
If suitable habitat for covered shrimp will be retained on site, establish a
buffer (described below) from the outer edge of all hydric vegetation
associated with seasonal wetlands occupied by covered shrimp.
Alternatively, at the request of the project proponent, representatives of the
Implementing Entity and USFWS may conduct site visits to inspect the
particular characteristics of specific project sites and may approve reductions
of the buffer. Buffer reductions may be approved for all or portions of the
site whenever reduced setbacks will maintain the hydrology of the seasonal
wetland and achieve the same or greater habitat values as would be achieved
by the original buffer.
Activities inconsistent with the maintenance of seasonal wetlands within the
buffers and disturbance of the onsite watershed will be prohibited.
Inconsistent activities include altering existing topography; placing new
structures within the buffers; dumping, burning, and/or burying garbage or
any other wastes or fill materials; building new roads or trails; removing or
disturbing existing native vegetation; installing storm drains; and using
pesticides or other toxic chemicals.
Filling of seasonal wetlands, if unavoidable, will be delayed until pools are
dry and samples from the top 4 inches of wetland soils are collected. Soil
collection will be sufficient to include a representative sample of plant and
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animal life present in the wetland by incorporating seeds, cysts, eggs, spores,
and similar inocula. The amount of soil collected will be determined by the
size of the wetland filled and the variation in physical and biological
conditions within the wetland. The number and size of samples will be
sufficient to capture this variation. For very small wetlands it may be most
cost effective to simply collect all topsoil. These samples will be provided to
the Implementing Entity so that the soil can be translocated to suitable
habitat within the inventory area unoccupied by covered shrimp or used to
inoculate newly created seasonal wetlands on preserve lands.
Seasonal wetlands occupied by covered shrimp that are filled will be offset
by preserving or acquiring seasonal wetlands occupied by the covered shrimp
species and restoring habitat suitable for the covered shrimp species in
accordance with Conservation Measure 3.8. Such mitigation will supercede
requirements for mitigation of impacts on wetland habitat when covered
species are present.

Construction Monitoring
If suitable habitat for covered shrimp will be retained on site, project proponents
will establish a buffer from the outer edge of all hydric vegetation associated
with seasonal wetlands occupied (or assumed to be occupied) by covered shrimp.
This buffer zone will be determined in the field by the biologists as the
immediate watershed feeding the seasonal wetland or a minimum of 50 feet,
whichever is greater. Buffers will be marked by brightly colored fencing or
flagging throughout the construction process. Activities will be prohibited within
this buffer in accordance with the minimization measure above.
Construction personnel will be trained to avoid affecting shrimp. A qualified
biologist approved by USFWS will inform all construction personnel about the
life history of covered shrimp, the importance of avoiding their habitat, and the
terms and conditions of the HCP/NCCP related to avoiding and minimizing
impacts on covered shrimp.

Covered Plants
Conservation Measure 3.10. Plant Salvage when Impacts
are Unavoidable
Measure
Perennial Covered Plants
Where impacts on covered plant species cannot be avoided and plants will be
removed by approved covered activities, the Implementing Entity has the option
of salvaging the covered plants. Salvage methods for perennial species will be
tested for whole individuals, cuttings, and seeds. Salvage measures will include
the evaluation of techniques for transplanting as well as germinating seed in
garden or greenhouse and then transplanting to suitable habitat sites in the field.
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Techniques will be tested for each species, and appropriate methods will be
identified through research and adaptive management. Where plants are
transplanted or seeds distributed to the field they will be located in preserves in
suitable habitat to establish new populations. Field trials will be conducted to
evaluate the efficacy of different methods and determine the best methods to
establish new populations. New populations will be located such that they
constitute separate populations and do not become part of an existing population
of the species, as measured by the potential for genetic exchange among
individuals through pollen or propagule (e.g., seed, fruit) dispersal.
Transplanting within the preserves will only minimally disturb existing native
vegetation and soils. Supplemental watering may be provided as necessary to
increase the chances of successful establishment, but must be removed following
initial population establishment. See also All Covered Plants below.
Annual Covered Plants
For annual covered plants, mature seeds will be collected from all individuals for
which impacts cannot be avoided (or if the population is large, a representative
sample of individuals). If storage is necessary, seed storage studies will be
conducted to determine the best storage techniques for each species. If needed,
studies will be conducted on seed germinated and plants grown to maturity in
garden or greenhouse to propagate larger numbers of seed. Seed propagation
methods will ensure that genetic variation is not substantially affected by
propagation (i.e., selection for plants best adapted to cultivated conditions). Field
studies will be conducted through the Adaptive Management Program to
determine the efficacy and best approach to dispersal of seed into suitable
habitat. Where seeds are distributed to the field, they will be located in preserves
in suitable habitat to establish new populations. If seed collection methods fail
(e.g., due to excessive seed predation by insects), alternative propagation
techniques will be necessary. See also All Covered Plants below.
All Covered Plants
All salvage operations will be conducted by the Implementing Entity. To ensure
enough time to plan salvage operations, project proponents will notify the
Implementing Entity of their schedule for removing the covered plant population.
The Implementing Entity may conduct investigations into the efficacy of
salvaging seeds from the soil seed bank for both perennial and annual species.
The soil seed bank may add to the genetic variability of the population. Covered
species may be separated from the soil though garden/greenhouse germination or
other appropriate means. Topsoil taken from impact sites will not be distributed
into preserves because of the risk of spreading new nonnative and invasive plants
to preserves.
The Implementing Entity will transplant new populations such that they
constitute separate populations and do not become part of an existing population
of the species, as measured by the potential for genetic exchange among
individuals through pollen or propagule (e.g., seed, fruit) dispersal.
Transplanting or seeding “receptor” sites (i.e., habitat suitable for establishing a
new population) should be carefully selected on the basis of physical, biological,
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and logistical considerations (Fiedler and Laven 1996); some examples of these
are listed below.
Historic range of the species.
Soil type.
Soil moisture.
Topographic position, including slope and aspect.
Site hydrology.
Mycorrhizal associates (this may be important for Mount Diablo manzanita).
Presence or absence of typical associated plant species.
Presence or absence of herbivores or plant competitors.
Site accessibility for establishment, monitoring, and protection from
trampling by cattle or trail users.
Rationale
For most rare plant species, transplanting efforts have a high failure rate in
California (Howald 1996). Transplanting or seeding to establish new populations
is a last resort where the loss of covered plant populations is unavoidable. For all
species, transplanting and seeding serve as experimental techniques that
constitute an additional mitigation measure beyond bringing existing populations
of the species under protection within new preserves (Conservation Measure 1.1).
Transplanting and seeding should be used when studies and test trials have
shown that the effort has a reasonable chance for success and that the new
population can provide a substantial benefit to the species as a whole.
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Table 6-1. Summary of Survey Requirements and Best Management Practices for Key Covered Wildlife Species
Land-Cover
Type

Specific Habitat
Elements

Grasslands,
Oak
Savanna,
Agriculture

None

Page 1 of 3

Requirements
Species
San Joaquin kit
fox

1

Planning Survey

Identify and map
potential habitat
within modeled
range in the
inventory area

Preconstruction Survey
Establish
presence/absence
Determine status
and map all dens
(>5 in. diameter)

Best Management Practices
Monitor dens
Destroy unoccupied dens
Discourage use of
occupied (non-natal)
dens

Construction Monitoring
Establish exclusion zones
(>50 ft) for potential and
atypical dens
Establish exclusion zones
(>100 ft) for known dens
Notify USFWS of any
occupied natal dens

Western
burrowing owl

Identify and map
potential habitat

Establish
presence/absence
(pellets, whitewash,
prey remains)

Avoid occupied nests
during breeding season
(Feb–Sep)

Determine status
and map all burrows

Avoid occupied burrows
during nonbreeding
season (Sep–Feb)

Document use of
habitat (e.g.,
breeding, foraging)

Install one-way doors in
occupied burrow (if
avoidance not possible)

Establish buffer zones
(250 ft) around nests
Establish buffer zones
(160 ft) around burrows

Monitor burrows with
doors installed
Aquatic
(ponds,
wetlands,
streams and
marshes)

Aquatic habitat
accessible from
San Joaquin River
(including
sloughs, irrigation
and drainage
canals, ponds,
low-gradient
streams)

Giant garter
snake

Identify and map
potential habitat

Delineate aquatic
habitat up to 200 ft
from water’s edge
on each side
Document any
occurrences

Limit construction to
Oct–May
Dewater habitat April
15–Sep 30 prior to
construction
Minimize clearing for
construction

Delineate 200-ft buffer
around potential habitat near
construction
Provide field report on
monitoring efforts
Stop construction activities if
snake is encountered; allow
snake to passively relocate
Remove temporary fill or
debris from construction site
Construction personnel must
participate in training
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Table 6-1. Continued

Land-Cover
Type

Specific Habitat
Elements
Ponds and
wetlands in
grassland, oak
savanna, oak
woodland

Requirements
Species
California tiger
salamander

Planning Survey

Identify and map
potential
breeding habitat
Document
habitat quality
and features

Vernal pools
Reservoirs

Preconstruction Survey

Best Management Practices

Construction Monitoring

Provide written
notification to FWS
and DFG regarding
timing of
construction and
likelihood of
occurrence on site

Allow agency staff to
translocate species, if
requested

None

Provide written
notification to FWS
and DFG regarding
timing of
construction and
likelihood of
occurrence on site

Allow agency staff to
translocate species, if
requested

None

Establish
presence/absence

Establish a buffer near
construction activities

Document and
evaluate use of all
habitat features (e.g.
vernal pools, rock
outcrops)

Prohibit incompatible
activities

Establish buffer around outer
edge of all hydric vegetation
associated with habitat

Provide IE with
photodocumentation
and report

Small lakes

Slow-moving
streams, ponds, or
marshes

1

California redlegged frog

Identify and map
potential
breeding habitat
Document
habitat quality
and features
Provide IE with
photodocumentation
and report

Seasonal
Wetlands

Vernal pools,
Sandstone rock
outcrops, or
Sandstone
depressions

Covered shrimp

Identify and map
potential
breeding habitat

Any filling of vernal
pools (requires separate
permit) must take place
after pools are dry and
sampling completed
Collect and provide soils
for storage by IE

Buffer is 50 feet or the limit
of the immediate watershed
supporting the seasonal
wetland, whichever is larger
Construction personnel must
participate in training
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Land-Cover
Type
Any

Specific Habitat
Elements
Rock formations
with caves,

Requirements
Species
Townsend’s
big-eared bat

Mines,
Buildings

Potential nest sites
(trees within
species range
usually below 200
ft. in elevation)

Swainson’s
hawk

1

Planning Survey

Map and
document
potential
breeding/roosting
habitat

Inspect large
trees for
presence/absence
of nest sites

Preconstruction Survey

Best Management Practices

Establish
presence/absence

Seal hibernacula before
November

Determine if
potential sites were
recently occupied
(guano)

Seal nursery sites before
April

Determine whether
potential nests are
occupied

No construction within
1,000 feet of occupied
nests within breeding
season (March 15–Sep
15)

Construction Monitoring
None

Delay construction near
occupied sites until the
hibernation or nursery
seasons are over
Establish 1,000-foot buffer
around active nest and
monitoring compliance

If necessary, remove
active nest tree after
nesting season to prevent
occupancy in second
year
Potential nest sites
(secluded cliffs
with overhanging
ledges; large
trees)
1

Golden eagle

Document and
map potential
nests

Establish
presence/absence of
nesting eagles

Changes to project design that result from planning survey information will help avoid impacts to covered species

No construction within ½
mile near active nests
(most activity late
January through August)

Establish ½ mile buffer
around active nest and
monitor compliance

Table 6-2. Stream Setback Requirements for Streams within the Urban Development Area

Stream Reach Type
and Location1

Buffer
Objective/
Function
(from Figure
5-11)

Example
Sites in
Inventory
Area

Required
Setback (from
top of bank
measured in
aerial
perspective2)
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Limitations On Exceptions To Setback Requirements That
May Be Granted By Local Agencies
Maximum
Allowable Linear
Impact to
Streams3 (per
project)

Activities Eligible
For Streams
Impact Exception

Maximum
Allowable Area of
Impact Within
Setback4 (per
project)

Avoidance and
minimization
measures for
drainages must
be documented
but no setback
is required

No limitations3

Any activities

No limitations4

These reaches are located in
dense urban and intensive
agricultural areas, and provide
low habitat function for covered
species. Avoidance and
implementation of Conservation
Measure 1.10 will minimize
impacts to water quality and
hydrologic functions.

Comments

1st and 2nd order5
ephemeral reaches
in urban and
agricultural areas

N/A

Multiple
unnamed
tributaries to
intermittent
and
perennial
reaches

Concrete-lined
channels

Enhance
water quality;
retain
restoration
potential

Reaches of
Kirker
Creek

20 ft

No limitations3

Any activities

No limitations4

These reaches are located in
dense urban areas and provide
low habitat function for covered
species. A minimal buffer width
will reduce sediment and nutrient
inputs from surface flows, retain
some potential for stream
restoration, and provide for
recreational opportunities.

1st and 2nd order5
ephemeral reaches
in natural areas

Erosion and
nutrient
control;

Multiple
unnamed
tributaries to
intermittent
and
perennial
reaches

25 ft

No limitations3

Any activities

No limitations4

Although ephemeral streams play
a limited role in providing habitat
to covered species, these systems
represent the first point of entry
for sediment and other
contaminants into downstream
reaches. Thus, unlike the stream
types below, the primary
objective of the setback for
ephemeral streams is to filter out
sediment and contaminants before
they degrade downstream habitat.

Table 6-2. Continued

Stream Reach Type
and Location1

Buffer
Objective/
Function
(from Figure
5-11)

Page 2 of 3

Example
Sites in
Inventory
Area

Required
Setback (from
top of bank
measured in
aerial
perspective2)

Limitations On Exceptions To Setback Requirements That
May Be Granted By Local Agencies
Maximum
Allowable Linear
Impact to
Streams3 (per
project)

Activities Eligible
For Streams
Impact Exception

Maximum
Allowable Area of
Impact Within
Setback4 (per
project)

Comments

Perennial,
intermittent, or 3rd
or higher order5
ephemeral streams
in urban areas
except Marsh
Creek mainstem

Enhance
water quality;
retain
restoration
potential

Lower
Willow
Creek,
Lower
Kirker
Creek

50 ft

300 feet 3

Necessary bridges
and outfalls

Up to 15% of
setback area4

These reaches are located mostly
in dense urban areas and provide
low habitat function for covered
species. However, potential may
exist for restoration of riparian
vegetation and minimal
floodplain areas. In addition, a
minimal buffer width will reduce
sediment and nutrient inputs from
surface flows and provide for
recreational opportunities.

Perennial,
intermittent, or 3rd
or higher order5
ephemeral streams
in agricultural or
natural areas and
Marsh Creek
mainstem

Enhance
water quality;
retain
restoration
potential

See
examples
below6

75 ft

300 feet 3

Necessary bridges
and outfalls

Up to 15% of
setback area4

These reaches retain the greatest
habitat value and potential for
restoration within the Urban
Development Area. The buffer
will filter sediment and other
contaminants, maintain habitat for
covered species, allow for
restoration of riparian vegetation
and some small floodplain areas,
as well as providing recreation
opportunities.

Table 6-2. Continued
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Notes:
1

Location parameters (e.g., “agricultural areas”, “natural areas”, etc.) describe the setting of the stream at the time of completing this HCP/NCCP and refer to the fee
zones and urban landcover shown in Figure 9-1.

2

Where native woody riparian vegetation is present, minimum setbacks must extend to the outer dripline of the riparian vegetation or the specified number of feet
measured from top of bank, whichever is greatest. Riparian vegetation is defined broadly to include oaks and other woody species that function as riparian corridors.
Setbacks must also meet minimum setback requirements of the applicable local land use agency. Contra Costa County has an ordinance regulating impacts near
unimproved earthen channels. This Ordinance requires a “structure setback line” that varies between approximately 30 feet and 50 feet from top of bank depending
on the height of top of bank above the channel invert (County Code Title 9, Division 914-14.012).

3

Mitigation is required for all impacts to streams, as described in Chapter 5. Restoration requirements are summarized in Tables 5-16, 5-17, and 9-5. Preservation
requirements are summarized in Tables 5-5a and 5-5b and may be accomplished through payment of the development fee described in Section 9.3.1 or through
provision of land in lieu of fees.

4

Restrictions will be measured as a percentage of the setback area excluding the area the of the stream channel. Impacts within setbacks must be mitigated through:
a) payment of the development fee described in Section 9.3.1 over the entire property including the setback and the stream channel; and b) through payment of the
riparian impact fee (see Table 9-5) for every acre of impact within the setback or through direct performance of riparian restoration at a 0.5 to 1 ratio on-site or offsite.

5

Stream order refers to the numeric identification of the links within a stream network. This document follows the stream ordering system of Strahler (1964). In this
system, a first order stream is a stream with an identifiable bed and bank, without any tributary streams. A second order stream is formed by the confluence of two
first order streams. A third order stream is formed by the confluence of two second order streams, and so on. Addition of a lesser order stream does not change the
stream order of the trunk stream.

6

Perennial streams in agricultural or natural areas within the Inventory Area consist of the following:
Mount Diablo Creek, Russelman Creek, Peacock Creek upstream of the Oakhurst Country Club property, and tributaries to Mount Diablo Creek within
Mount Diablo State Park;
Kellogg Creek in the Foothills/Upper Valley and Delta geomorphic zones;
Brushy Creek in the Delta and Lower Valley/Plain geomorphic zones;
Indian, Rock, Sand Mound, Dutch, Piper, and Taylor Sloughs, and False River (does not include reaches in concrete channels); and
Sand Creek and Oil Canyon Creek in the Montane geomorphic zone.

Table 6-3. Recommended Setbacks to Preserve Riparian and Stream Function (from studies throughout
the United States)
Function

Physical Properties

Sediment and Nutrient
Reduction

Removal of Fecal Coliform

Moderation of Stream
Temperature/Microclimate

Channel Complexity

Citation

Recommended Setback

Corley et. al. 1999

>33 ft

Nichols et. al. 1998

>60 ft

Woodward and Rock 1995

>50 ft

Desbonnet et. al. 1994

80 ft

Peterson et. al. 1992

>33 ft

Castelle et. al. 1992

>50 ft

Schellinger and Clausen 1992

75 ft

Welsch 1991

>85 ft

Dillaha et. al. 1989

>30 ft

Gilliam and Skaggs 1988

290 ft- 50% sediment deposition

Budd et. al. 1987

50 ft

Jacobs and Gilliam 1985

50 ft

Lynch et. al. 1985

98 ft

Erman et. al. 1983

98 ft

Lowrance 1984

60-120 ft

Moring 1982

98 ft

Young et. al. 1980

80 ft

Erman et. al. 1977

98 ft

Karr and Scholosser 1977

75% removal 98-125 ft

Broderson 1973

50-200 ft (one tree height)

Wilson 1967

49 ft (silt), and 400 ft (clay)

Johnson and Ryba 1992*

75-300 ft

Lynch and Corbett 1990

100 ft

Jones et. al. 1988

100-140 ft

Lynch et. al. 1985

98 ft

Steinblums et. al. 1984

75-125 ft for 60-80% shade

Hewlet and Fortson 1982

50-100 ft

Marcus 2002

4X bankfull width

Brosofske et. al. 1997

>145 ft

Chapel et. al. 1992

135-220 ft

Lynch et. al. 1985

65-100 ft

Table 6-3. Continued
Function

Salmonid Habitat

Biological Properties

Reptile/Amphibian Habitat

Bird Habitat/Diversity

Mammal Habitat/Diversity
Plant Diversity

General Riparian/Ecosystem
Function

Page 2 of 2
Citation

Recommended Setback

Ligon et. al. 1999

>150 ft

USFS/BLM 1994

300 ft

Welsch 1991

>85ft

Burbink et. al. 1998

>325 ft

Semlitsch 1998

540 ft

Buhlmann 1998

440 ft

Rudolph and Dickson 1990

98 ft

Miller et al 2003

Width of historic floodplain

RHJV 2000

250 ft

Whitaker and Montevechi 1999

>160 ft

Hagar 1999

>130 ft

Kilgo et. al. 1998

>1600 ft

Richardson and Miller 1997

>160

Mitchell 1996

>325 ft

Hodges and Krementz 1996

>325 ft

Spackman and Hughes 1995

450 ft for 90% of species diversity

Hilty in press (Conservation Biology)

>1000 ft

Dickson 1989

> 160 ft

Spackman and Hughes 1995

30-100 ft for 90% of species

Levey et. al. 2002

>80 ft

NH FSSWT 2000

100 ft, 300 ft, 600 ft by stream
order

Spence et. al. 1996

98-145 ft

Johnson and Ryba 1992*

> 98 ft

Chapel et. al. 1992

160-650 ft

Welsch 1991

>85ft

*article does not present new data, but instead is a review of existing data

Table 6-4. Regulatory Guidance on Stream Setbacks
Local Ordinances in Northern California
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Stream Setback
upland/urban = 50 ft

Sonoma County

Russian River = 200 ft
flatland/valleys = 100 ft

Marin County

coastal/rural = 100 ft
urban = 50 ft

Humbolt County

100 ft perennial streams
50 ft intermittent streams

Santa Cruz County

50 ft no development zone on perennial streams
30 ft no development zone on intermittent streams
Development near Natural Creeks and Streams
new urban development = 50 ft

Contra Costa County

buildings = 30–50 ft (depending on site specific calculations)
intensification of cattle grazing = 100 ft (as part of discretionary use
permit)

Santa Clara County (proposed)

150 ft on all streams draining watersheds ≥ 1mi2 (320 acres), unclear
on smaller drainages

Solano County HCP (proposed)

Lead agency is proposing a minimum 100 ft setback from top of
bank or edge of existing riparian vegetation, whichever is greater on
all 3rd order or higher streams

City of Palo Alto

100 ft buffer zone for any development other than single family
residential

City of Santa Cruz

all watercourses = 100 ft

Selected Setback Ordinances in Effect elsewhere in the U.S.
Principal River 100–150 ft from MHW
Clackamas County, Oregon

Large Streams - 100 ft from MHW
Medium Stream - 70 ft from MHW
Small Stream - 50 ft from MHW

Cobb County, Georgia

50–200 ft depending on the size of the watershed
Large Streams w/ T&E species = 150 ft

Lane County, Oregon

Other streams with T&E species = 125 ft
Fish-bearing streams w/o T&E = 50–100 ft

Table 6-4. Continued

Local Ordinances in Northern California

Page 2 of 2

Stream Setback
Sensitive Streams:
Stream order 1 = 150 ft
Stream order 2 = 250 ft

Lexana County, Kansas

Stream order 3 = 300 ft
Restorable Streams:
Stream order 1 = 125 ft
Stream order 2 = 200 ft
Stream order 3 = 250 ft
Impacted Streams:
Stream order 1 = 100 ft

Kings County, Washington

Stream order 2 = 150 ft
Stream order 3 = 200 ft
115 ft - if property is inside urban growth area
Watershed >300 sq.mi. =300 ft

Summit County, Ohio

Watershed >20 sq. mi. = 100 ft
Watershed <.5 sq. mi.=30–75 ft

Suwanne River, Florida

75–250 ft depending on soil type

Generic Setbacks
100 ft minimum + slope variable
15–17%= +10 ft
EPA Ideal

18–20%= +30 ft
21–23%= +50 ft
24–25%= +60 ft

USFS, Northeastern Area Recommendations
(Welsh 1991)

95 ft min (zone 1=15 ft; zone 2 min = 60; zone 3 min = 20 ft)

Storm Water Center

100 ft to 150 ft min (zone 1 = 25 ft min, zone 2 = 50 ft to 100 ft,
zone 3 = 25 ft min)

Kondolf et. al. 1996

2 zones: inner zone is fixed, but based on veg. community type and
energy; outer zone variable, but based on proximity to stream,
hillside steepness, soil erodibility
General purpose buffer – min. 15 ft from top of bank or normal
water line

NRCS

To reduce excess amounts of sediment, organic matter, nutrients,
pesticides – 2 zones: min 100 ft or 30% of the geomorphic flood
plain whichever is less, but not less than 35 ft

Oregon Forest Practices Act - Commercial
Timber Harvesting on Private Forest Land

100 ft from fish bearing streams

Table 6-5. No-Take Species (Extremely Rare Plants and Fully Protected Species)
Common Name
Scientific Name
Plants
Large-flowered fiddleneck
Amsinckia grandiflora

SE

FE

Alkali milkvetch
Astragalus tener ssp. tener

1B

–

Mount Diablo buckwheat
Eriogonum truncatum

1A

–

Diamond-petaled poppy
Eschscholzia rhombipetala

1B

–

Contra Costa goldfields
Lasthenia conjugens

1B

FE

1A

–

FP

–

FP

–

FP

BGPA

Caper-fruited tropidocarpum
Tropidocarpum capparideum
Birds
White-tailed Kite
Elanus leucurus
Peregrine Falcon
Falco peregrinus
Golden Eagle
Aquila chrysaetos
Mammals
Ringtail
Bassariscus astutus
1

Status1
State Federal

FP

Status:
Federal
FE
Federally Listed as Endangered
FT
Federally Listed as Threatened
FSC Federal Species of Concern
BGPA Bald Eagle and Golden Eagle Protection Act

Rationale
No natural populations occur in the inventory area; if one were
discovered, it would be highly significant and should be
preserved.
Thought to be extirpated from Contra Costa County; suitable
habitat may be present in the inventory area; if any populations
are found, they would have to be preserved.
Presumed extinct (USFWS 2002) but rediscovered in May
2005 in Mount Diablo State Park; if any populations were
discovered in the inventory area, they would have to preserved.
Known from only two populations in the world; not seen in the
inventory area since 1889. Any populations found in the
inventory area would be highly significant.
All known populations in inventory area have been extirpated;
if new populations were discovered, they would have to be
preserved. Critical habitat designated near Byron Airport
(USFWS 2003).
Presumed extinct; historic occurrences in the inventory area; if
discovered, population would have to be preserved.
No direct take of individuals is allowed because species is
designated as fully protected under the Fish and Game Code.
No direct take of individuals is allowed because species is
designated as fully protected under the Fish and Game Code.
No direct take of individuals is allowed because species is
designated as fully protected under the Fish and Game Code.
No direct take of individuals is allowed because species is
designated as fully protected under the Fish and Game Code.
State
SE
State Listed as Endangered
ST
State Listed as Threatened
CSC California Special Concern Species
SR
State Rare (plants)
FP
Fully Protected
California Native Plant Society
1A
Presumed Extinct
1B
Rare or Endangered in California and Elsewhere

Table 6-6. Conditions on Rural Road Projects Covered by the HCP/NCCP

Byron Highway Widening

EBART

Highway 239 (Proposed)

Marsh Creek Road/Walnut Blvd.
Widening

SR4 Widening to Disco Bay

Sand Creek Rd./Sycamore Ave.
Extension

Other Road Safety
Improvements Subject to Design

Bridge Repair, Retrofit, Replace

Road Safety Improvements

Bicycle Trails

Road Conservation Measure
Siting Requirements
Site in least sensitive locations
R
R
R
R
R
R
R
R
R
R
Site equipment storage away from sensitive areas
R
R
R
R
R
R
R
R
R
R
Conduct project surveys well in advance of design
R
R
R
R
R
R
R
R
R
R
Planning survey requirements apply to r-o-way
R
R
R
R
R
R
R
R
R
R
Widlife Design Requirements
Design requirements superceded by latest research
R
R
R
R
R
R
R
R
R
R
Collect data on wildlife movement for at least 1 yr prior
O
R
O
R
R
R
R
R
O
N/A
to design
Use bridges, viaducts, or causeways
N/A O N/A P
O
P
R
R
N/A
N/A
Construct road undercrossings at freq. Intervals
O
P
O
P
P
P
R
R
O
N/A
Install crossing facilities at known travel routes
O
P
O
P
P
P
R
R
O
N/A
Large wildlife crossings every mile or less
O
P
O
P
P
P
R
R
O
N/A
Small wildlife crossings every 1,000 feet or less
O
P
O
P
P
P
R
R
O
N/A
Minimum sizing for culverts
O
P
O
P
P
P
R
R
O
N/A
Use grating over tunnels/culverts for light penetration
O
P
O
P
P
P
R
R
O
N/A
Fencing designs to maximize crossing use
O
P
O
P
P
P
R
R
O
N/A
Discourage trails within 500 feet
O
P
O
P
P
P
R
R
O
N/A
Road median designs for wildlife
O
P
O
P
P
P
R
R
R
N/A
Construction Actions
Best management practices
R
R
R
R
R
R
R
R
R
R
Install monitoring boxes (cameras)
O
P
O
P
P
P
R
R
O
N/A
Post-Construction Actions
Control roadside vegetation adj to preserves and OS
R
R
R
R
R
R
R
R
R
N/A
Revegetate cut/fill slopes with natives
R
R
R
R
R
R
R
R
R
N/A
Monitor structures for wildlife use
O
P
O
P
P
P
R
R
O
N/A
Key
R = Required
P = Possible (required unless data demonstrate measure would not benefit wildlife and CDFG and USFWS agree to omit)
O = Optional (measure can be implemented at agency's discretion; if implemented, it will reduce mitigation fee;
fee reduction determined case-by-case by Implementing Entity)
N/A = Not applicable or not needed
*Requirements apply only if Balfour Road is built under the Initial Urban Development Area

Small Projects

Byron Hwy Northern Extension

Bethel Island/Cypress Road
Widening

Other Road Safety
Improvements Subject to Design

Ag. Area Projects

Vasco Road Widening

Vasco-Byron Hwy Connector
(South of Byron Hot Springs)

Vasco-Byron Hwy Connector
(North of Byron Hot Springs)

San Marco Road Extension

Marsh Creek Rd Realignment

Kirker Pass Widening

Buchannan Bypass

Balfour Road Widening*

Natural Lands Projects

R
R
R
R

R
R
R
R

R
R
R
R

R
R
R
R

R
R
R
R

R
R
R
R

R
R
R
R

R
R
R
R

N/A
R
R
R

N/A
R
R
R

R
R
R
R

R

R

R

R

R

R

R

R

R

R

R

N/A R N/A R N/A
N/A N/A N/A N/A N/A
N/A O N/A P
N/A
N/A O N/A P
N/A
N/A O N/A P
N/A
N/A O N/A P
N/A
N/A O N/A P
N/A
N/A O N/A P
N/A
N/A O N/A P
N/A
N/A O N/A P
N/A
N/A R N/A R
O

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
O

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

O
N/A
O
O
O
O
O
O
O
O
R

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
O

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

R
N/A

R
N/A

R
N/A

R
N/A

R
O

R
N/A

R
N/A

R
N/A

N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A P N/A P
N/A

N/A
N/A
N/A

N/A
N/A
N/A

R
R
O

N/A
R
N/A

N/A
R
N/A

N/A
R
N/A

R
P

R
N/A

R
P
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Figures

Applicant
identiﬁes parcel
for development

Applicant conducts
planning surveys
for required resources

Design changes to avoid
and minimize impacts
are incorporated into
project, if feasible

Applicant submits
project application
with HCP/NCCP survey
report to local jurisdiction

Local jurisdiction reviews
report and, if approved,
calculates fee

Local jurisdiction requests
technical assistance from
Implementing Entity, if
necessary

Applicant pays fee

Preconstruction
Surveys
(if required)

Best
Management
Practices
(if required)

Construction
Monitoring
(if required)

01478.01 HCP (9-1-06)

Applicant builds project

Figure 6-1
Process for Project Approval under HCP/NCCP

Chapter 7

Monitoring and Adaptive Management Program

7.1 Introduction
This chapter describes the HCP/NCCP monitoring and adaptive management
program. The purpose of this program is to assess the status of species and
natural communities within the Preserve System and to provide for their ongoing
conservation and recovery. The adaptive management component of the
program will guide how information is collected by the Implementing Entity and
how it will be evaluated and used to improve conservation actions in the Preserve
System. Collecting and analyzing data through monitoring and focused
management are essential components of adaptive management. The monitoring
component of the program will track the success of the management activities,
including restoration and creation, in conserving and recovering species and
natural communities within the Preserve System. Management activities and
monitoring efforts will change adaptively to improve conservation and to
increase the efficacy of the monitoring data.

7.2 Process Overview
Designing a biological monitoring and adaptive management program that is
logistically feasible and scientifically sound is a complicated task that will take
many years. This chapter provides a framework, guidelines, and specific
suggestions that will help the Implementing Entity develop a detailed monitoring
program during the initial years of implementation. It is beyond the scope of this
HCP to develop a comprehensive monitoring program. Rather, the goal of this
plan is to provide sufficient guidance such that the monitoring program meets the
standards outlined herein. As much as possible, this Plan has sought to
incorporate recommendations for monitoring and adaptive management based on
recent guidelines provided by the U.S. Geological Survey Biological Resources
Division (USGS), CDFG, and USFWS (Atkinson et al. 2004). The following is
an overview of the monitoring and adaptive management framework based on
the steps recommended in that document.
Purpose. The purpose of the monitoring and adaptive management program is
to inform and improve conservation actions in the Preserve System and to ensure
that the Plan achieves its biological goals and objectives.
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Scope. The scope of the monitoring and adaptive management program is
limited to the assembly of the Preserve System, the restoration and creation of
habitat within the Preserve System, and the management and monitoring of the
Preserve System.
The scope of the monitoring and adaptive management program is limited by the
assurances provided by USFWS and CDFG to the Permittees and described in
Chapter 10. These assurances include the commitment by USFWS and CDFG
that if unforeseen circumstances arise (as defined in Section 10.2.2), the
Permittees will not be required to provide additional land, water, or financial
compensation. Therefore, the scope of the monitoring and adaptive management
program is limited to the budget for this program identified in Tables 9-1 and 9-2
and Appendix G. Funding can be shifted within the Plan at the discretion of the
Implementing Entity to respond to the changing needs of the monitoring and
adaptive management program, but additional funding is not required beyond
that committed to in the Plan.
The geographic scope of the monitoring and adaptive management program will
be determined by the lands acquired for the Preserve System. Because lands for
the Preserve System will be assembled over the course of the 30-year permit, the
exact configuration of the Preserve System is unknown. However, the general
location of acquisition priorities has been defined (see Figures 5-2 and 5-3). As
the Preserve System grows, on-the-ground monitoring will grow.
Like the conservation measures described in Chapter 5, the monitoring and
adaptive management program will function at multiple scales—landscape,
natural community, and species.
Data Compilation. The conservation strategy described in Chapter 5 and the
adaptive management and monitoring program described herein were based on
relevant biological information from a variety of sources. These include
programmatic documents such as recovery plans; USFWS biological opinions;
reserve management plans; spatial data integrated into GIS; and technical
information, including relevant articles in the scientific literature, consultant
reports, and expert opinion, including from the Science Advisors for this Plan.
Species-habitat models were generated for 20 of the 28 covered species and will
form an important component of the adaptive management and monitoring
program. In concert with management-based conceptual models, these will help
identify areas where additional information is needed and act as an evolving
repository of our understanding of species and natural communities. As new data
become available, they will be used to improve management and monitoring
operations through adaptive management.
Divide the System and Set Priorities. The monitoring and adaptive
management program, like the Plan as a whole, is based upon a multi-species,
habitat-focused approach. This holistic approach focuses on preserving and
creating functional natural communities that provide habitat for numerous native
species. To that end, adaptive management and monitoring will be centered on
the six broad natural communities addressed in this Plan: wetland, grassland, oak
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woodland, chaparral/scrub, and streams and riparian woodland/scrub. The
functional integrity of these natural community types will be reviewed as the
adaptive management and monitoring program is developed to determine if the
community types described herein best capture the ecological processes in the
inventory area and are efficacious for supporting species-level conservation
objectives. For the purposes of this document, these community types help
provide a geographic and biological framework for the program.
The monitoring and adaptive management program will address three primary
areas to meet ESA and NCCPA requirements and to ensure the success of the
Plan:
1. effects of the management of the Preserve System on landscapes,
communities, and species;
2. ecosystem function; and
3. status of covered species.
Develop Conceptual Models. Conceptual ecological models will be a
cornerstone of the monitoring-program document and will be created during the
initial years of implementation. These models will inform the monitoring
program by identifying data gaps, by establishing metrics by which to evaluate
ecosystem function, and by identifying relationships between system
components. As the monitoring program collects additional data, these “living”
models will serve as a framework for management and will function as reference
points for the Implementing Entity’s understanding of the ecosystems within the
Preserve System.
Determine What to Monitor. Using the management-oriented conceptual
models (see description below), the Implementing Entity will select the
appropriate attributes to be monitored for each natural community type (see
section on Indicators). For covered species, habitat variables or surrogates may
be selected. Objectives for monitoring will be stated. Also based on the
management-oriented conceptual models, critical uncertainties (e.g., role of fire
in natural communities, effects of grazing alone or in combination with other
techniques, control of invasive species) will be identified and targeted for
monitoring.
Determine a Strategy for Monitoring. Based on USGS, CDFG, and USFWS
guidelines on regional monitoring, the following steps should be implemented to
guide the monitoring and adaptive management program:
develop a work plan,
coordinate with existing programs,
develop good monitoring protocols, and
avoid statistical pitfalls in developing sampling design.
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Further guidance on these items can be found in Atkinson et al. (2004), in
published literature and white papers, and below in the subsections of this
chapter.
Develop Data and Reporting Strategies. The importance of analyzing data in a
timely and accessible way and in using results to influence management is
paramount to the success of the monitoring and adaptive management program.
Initial reporting and analysis strategies are described throughout this chapter and,
specifically, in the Reporting section below.

7.2.1

Regulatory Requirements
An NCCP must incorporate an integrated adaptive management strategy that is
periodically reviewed and modified on the basis of the results of monitoring
efforts and other sources of new information (California Fish and Game Code
Section 2820(a)(2)). Accordingly, an NCCP must also have a monitoring
program, including surveys to determine the status of biological resources,
periodic accountings and assessments of take, and a schedule for conducting
monitoring activities.
An HCP must incorporate monitoring of conservation measures and species
responses to these measures (50 CFR 17.22(b)(1)(iii) and 50 CFR
222.22(b)(5)(iii)). The Five-Point Policy (65 FR 35241-35257), which guides
the development of adaptive management in HCPs, describes adaptive
management as an integrated method for addressing uncertainty in natural
resource management. In order to be successfully implemented, adaptive
management must be linked to measurable biological goals and monitoring.
Effectiveness monitoring, therefore, must be designed to provide the information
necessary to verify progress toward the Plan’s biological goals.
According to USFWS, a successful adaptive management strategy should (1)
identify the uncertainty in question, (2) develop alternative strategies for
management, (3) integrate monitoring to assess the strategy, and (4) incorporate
feedback loops that link implementation to monitoring.

7.2.2

Monitoring and Adaptive Management Goals
The monitoring and adaptive management program will incorporate important
principles of “learning by doing” into the operations of the Preserve System. The
goals of the monitoring and adaptive management program are as follows:
provide an organizational framework and decision-making process for
evaluating monitoring, research, and other data to adjust management
actions;
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establish the baseline condition of biological resources in the Preserve
System using existing geographic information, species models, and the
results of pre-acquisition surveys;
develop conceptual models that can be used as the basis for collecting
information, verifying hypotheses, and changing management practices;
incorporate hypothesis testing and experimental management, including pilot
projects and directed research, into Plan implementation to address questions
of uncertainty;
develop and implement scientifically valid monitoring protocols at multiple
scales to ensure that data collected will inform management and integrate
with other monitoring efforts;
collect the data necessary to refine and implement effective management
within the Preserve System; and
ensure that monitoring data are collected, analyzed, stored, and organized so
the data are accessible to the Implementing Entity, local jurisdictions, local
land managers, regulatory agencies, scientists, and, as appropriate, to the
public.

7.2.3

Integration of Monitoring and Adaptive
Management
The integration of adaptive management and monitoring is critical to the
successful implementation of the conservation strategy. Monitoring is the
foundation of an adaptive approach, and adaptive management actions are borne,
in part, from the results of monitoring. In this Plan, the two components are
integrated into a single program.
The monitoring and adaptive management program will inform reserve managers
and other decision makers of the status of covered species, natural communities,
and essential ecological processes such that management actions can be revised
to meet the biological goals of the plan. The effectiveness of conservation efforts
will be evaluated following the model outlined in Figure 7-1: Flowchart of
Adaptive Management Process. This figure illustrates how indicators and
performance standards will be developed and how monitoring will be used to
ensure the effectiveness of the plan. Using monitoring to provide information for
adaptive management actions will require a framework for measuring responses
(Figure 7-2 Continuum of Experimental Management). At the simplest level,
monitoring post-management will inform future efforts. However, as the figure
illustrates, management actions must be developed in concert with monitoring
objectives such that increased certainty regarding the significance of the results
can be obtained. In general, management actions will be treated as experiments,
and monitoring will be used to evaluate each action. This will allow
management to proceed without complete knowledge of the needs of the species
or ecological processes.
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Organizational Structure
The organizational structure of the monitoring and adaptive management
decision-making process is described in detail in Chapter 8 and is depicted in
Figure 8-1. In general, the Implementing Entity oversees the adaptive
management and monitoring program. Science Advisors, the Resource
Agencies, and an Independent Assessment Team will provide input and help
guide the program, but the Implementing Entity has ultimate responsibility for
implementing the program and instituting changes through adaptive
management. Additional responsibilities of the Implementing Entity include
prioritizing actions of NCCP components, disseminating information, developing
annual and long-term work plans, and facilitating input from the public and
outside scientists. As described in Chapter 8, the Executive Director of the
Implementing Entity will work with senior scientists and managers in the
Implementing Entity to implement the adaptive management and monitoring
program. Preserve managers, who will be in charge of day-to-day activities
within the preserves, will also contribute to annual work plans and formulate
adaptive management recommendations for the plan as a whole.
A pool of Science Advisors will provide outside input regarding implementation
of the monitoring and adaptive management program. Input will be provided
regularly as needed to help guide monitoring protocols and experimental design,
to interpret results and generate hypotheses, and to comment on the overall
success of the monitoring and adaptive management program in achieving the
biological goals of the plan. Upon implementation, the Science Advisors will
meet formally at least once a year to review the progress of the Plan Formal
reviews will occur less frequently as the Plan progresses.
The Resource Agencies (CDFG, USFWS) will provide feedback on the
implementation of the adaptive management and monitoring program described
in the annual work plans. Individuals within the Resource Agencies with
particular expertise in management may also participate as Science Advisors. All
forms of input will be collected by the Implementing Entity and incorporated into
management and monitoring practices, as appropriate (see Chapter 8,
Implementation, for more details).
An Independent Conservation Assessment Team, distinct from the Science
Advisors, will provide conservation “audits” every five years. The role of the
Independent Conservation Assessment Team is described in detail in Chapter 8,
Implementation.
A Local Land Managers Forum made up of both private and public landholders
(e.g., park managers, local landowners) may be established to solicit feedback
regarding the effects of preserve management on adjacent lands, to make
recommendations for changing specific aspects of the HCP/NCCP, and to
facilitate communication between local landowners and the Implementing Entity.
For more details see Chapter 8, Implementation.
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7.3 Implementation Schedule for the Monitoring
and Adaptive Management Program
Development of a comprehensive monitoring strategy will begin once the plan is
approved. The essential elements of Monitoring and Adaptive Management have
been segregated into three main phases and are described below.
The initial “monitoring design phase” of monitoring occurs following permit
approval and within the first five years of plan implementation and will lay the
foundation of the overarching monitoring program. Because the Preserve System
will take years to assemble, the monitoring design phase will focus on the
development of management-oriented conceptual ecological models,
prioritization and implementation of projects, the identification of focal species
or groups of species for intensive monitoring, and the selection of biotic and
abiotic indicators for ecosystem condition. The framework developed during the
monitoring design phase will be a part of the comprehensive monitoring strategy
and will be documented.
While the monitoring design phase focuses on the development of a
comprehensive framework for monitoring, the inventory phase focuses on the
collection of basic information as the preserve system is assembled. The
“inventory phase” can take place in conjunction with the development of the
above-described framework as long as standardized criteria for the inventory
processes have been established. The Implementing Entity will inventory and
assess landscapes, natural communities, and species, as appropriate, within the
Preserve System. This information will build largely on the information
collected during pre-acquisition surveys and will be supplemented by postacquisition monitoring. Activities within this phase will begin when the first
lands are incorporated into the Preserve System. The amount of activity within
this phase will be proportional to the amount of land in the Preserve System.
Both the monitoring design phase and the inventory phase will be followed by
long-term monitoring to determine the status and trends of landscapes, natural
communities and species and the effectiveness of the management of the
Preserve System in achieving the biological goals of the HCP/NCCP (Figure 73). The long-term monitoring phase will occur as soon as a comprehensive
strategy has been developed (monitoring design phase) and baseline studies are
complete (inventory phase), or before then, if appropriate. Long-term monitoring
will use the framework developed during the planning and inventory phases to
carry out effectiveness monitoring and to implement adaptive management.
Key tasks in each phase are described below. In general, activities in the
monitoring design phase will occur during the first five years of Plan
implementation (see Chapter 8 for the overall schedule of Plan implementation).
Activities in the inventory phase will be initiated for each parcel as it is acquired.
For an individual site, the inventory phase will begin immediately after land
acquisition. Activities in the long-term monitoring phase will begin on each site
after the activities in the inventory phase are complete. Because the Preserve
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System is being created over a 30-year span, there will likely be extensive
overlap between activities in each phase during the first 10 to 20 years of Plan
implementation (Figures 7-3).

7.3.1

Monitoring Design Phase (First 5 Years of Plan
Implementation)
The monitoring design phase comprises the following tasks.
Compile information from the HCP/NCCP and other sources (e.g., existing
species models [Appendix D], GIS data layers, aerial photos, maps, plans and
data from adjacent regional parks, USFWS recovery plans, critical-habitat
designations, technical reports, monitoring methods) that will inform the
development of a comprehensive monitoring strategy. These will be
reviewed periodically (see Long-term Monitoring Phase).
Develop conceptual ecological models for the natural community types in the
inventory area. The relevance of these conceptual models is described in the
section on Conceptual Models below.
Determine monitoring priorities within each natural community by
identifying key threats to covered species, covered species that may be
declining, or changes to key ecological processes.
Identify focal species or groups of species such that monitoring of covered
species can be carried out efficiently and cost-effectively.
Identify the indicators (or variables) for natural community function and, if
appropriate, for covered species and develop performance indicators for the
conservation measures.
Develop preliminary strategies for monitoring species and natural
communities (protocols, schedules, time intervals for monitoring, multispecies approaches) and landscape-level processes.
Use aerial photos or satellite imagery to update land cover mapping in
inventory area to track condition of natural communities.

7.3.2

Inventory Phase (Immediately after Land
Acquisition)
The inventory phase consists of the following tasks.
Inventory resources as the Preserve System is assembled. The results of the
surveys for land acquisition (i.e., pre-acquisition surveys) will be the first
source of baseline data.
Use pre-acquisition surveys to validate and refine species models as lands are
surveyed and acquired (note that data collected during pre-acquisition
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surveys on lands not acquired by the Implementing Entity will be kept
confidential to the extent allowable by law).
Use aerial photos and ground surveys, as needed, to assess quality and
location of habitat linkages between unprotected natural areas and adjacent
protected lands.
Refine conceptual ecological models at all scales and species-habitat models
based on inventory data and other new information.
Begin pre-treatment monitoring of sites considered for enhancement,
restoration or creation. Develop criteria for measuring success. Prioritize
and begin enhancement, restoration, and creation efforts.
Prioritize, design, and initiate pilot projects to test management and
monitoring methods.
Conduct post-acquisition biological inventories. Additional surveys may be
needed to provide more resolution and detail than gathered in pre-acquisition
surveys.
Initiate management actions and management planning (e.g., Preserve
System Recreation Plan, Preserve System Exotic Species Plan, Preserve
Management Plans, or updates to these plans, as needed) described in
Conservation Strategy.

7.3.3

Long-Term Monitoring Phase
The long-term monitoring phase includes the following tasks.
Update GIS layer of land cover at intervals that will detect substantive
changes in land use (i.e., every five years) through aerial photos or satellite
imagery. Assess status and trends at the landscape and natural community
levels.
Monitor species (covered species or indicator species) response to
enhancement, restoration, and habitat creation.
Monitor restoration sites for success; remediate sites if initial success criteria
are not being met.
Conduct pilot projects and directed research and assess results.
Refine conceptual species-habitat models and management-oriented
ecosystem models as more information becomes available.
Monitor focal covered species using methodologies developed in monitoring
design phase. Assess status and trends of covered species by monitoring
covered species populations, groups, or guilds of species or indicators over
time.
Continue to evaluate and modify monitoring protocols as necessary.
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When restoration projects are complete and meet final success criteria, scale
back monitoring effort to be consistent with the rest of the Preserve System.
Work with other individuals and organizations (e.g., EBRPD, local
universities) to facilitate research on the Preserve System that will improve
management.

7.4 Monitoring and Adaptive Management Program
The Implementing Entity is responsible for monitoring the status of covered
species, ecosystem function, and the effectiveness of the conservation strategy.
The monitoring and adaptive management program will evaluate the following:
success of management measures in achieving preferred habitat conditions
and other biological goals and objectives.
species response to desired habitat condition.
status and trends at the landscape, natural community, and species levels.
Additionally, the monitoring and adaptive management program will seek to
identify and develop the following:
Preserve management actions in response to unanticipated changes and
threats, and
Preserve management actions to address changed circumstances (see Chapter
10 for a description of changed circumstances and the remedial measures that
will be applied if they occur).
The framework and guidelines for the monitoring and adaptive management
program is described below.

7.4.1

Adaptive Approach
Based on the best scientific information currently available, it is expected that the
Plan’s conservation measures will effectively achieve the biological goals and
objectives. However, there is uncertainty associated with the management
techniques, and the conditions within the inventory area, regional habitat
conditions, and the status of covered species and natural communities may
change in unexpected ways during Plan implementation. It is possible that
additional and different management measures not identified in the Plan will be
identified and proven to be more effective in achieving biological goals and
objectives than those currently implemented. Results of effectiveness monitoring
may also indicate that some management measures are less effective than
anticipated. To address these uncertainties, the monitoring and adaptive
management program will:
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gauge, in cooperation with USFWS and CDFG, the effectiveness of
conservation measures and techniques to implement them; and
propose alternative or modified management measures within the Preserve
System as the need arises consistent with existing funding.
The cornerstone of the monitoring and adaptive management program is an
experimental approach—monitoring will be established to yield results that
inform management decisions (Figures 7-2 and 7-4). Information collected
through monitoring and other experiments will be used to manage preserve lands
and protect covered species habitat and natural communities. The adaptive
management process will be administered by the Implementing Entity. Through
the local land-managers forum (described in detail in Chapter 8), the
Implementing Entity will also coordinate and share monitoring and other
experimental results, as appropriate, with other regional restoration and
management programs. A well-coordinated and scaleable monitoring program
design will enable the Implementing Entity and others to measure and evaluate
change in resources and threats in individual preserves, across the entire Plan
area, and within the ecoregion. Such coordination requires standardization of
protocols, sampling design, and training of personnel, as well as integrative data
analyses. Programs and organizations with which the Implementing Entity
should coordinate include those listed below.
Los Vaqueros Watershed Management and Habitat Restoration (CCWD).
Management of East Bay Regional Park District units in the inventory area
(EBRPD; see Table 2-4).
Management of Mt. Diablo and Cowell Ranch State Parks (CDPR).
Management of Byron Airport Habitat Management Lands by Contra Costa
County.
Restoration Program for Dutch Slough (California Coastal Conservancy,
Natural Heritage Institute, and California Department of Water Resources).
Marsh Creek Habitat Enhancement (City of Brentwood, City of Oakley,
Natural Heritage Institute, Contra Costa County Flood Control and Water
Conservation District).
Marsh Creek Reservoir Expansion Project (Contra Costa County Flood
Control and Water Conservation District).
Mitchell Canyon Creek Restoration Project (Mt. Diablo State Park, Save
Mount Diablo).
Kirker Creek Watershed Management Plan (Contra Costa Resource
Conservation District).
The Science Advisors will evaluate the effectiveness of existing or proposed
preserve management measures. The Implementing Entity will incorporate
recommendations provided by these reviews, where appropriate, into Plan
implementation. It is also intended that the adaptive management program will
provide the basis for budget and funding decisions throughout the term of the
East Contra Costa County HCP/NCCP
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Plan. Figure 7-4 conceptually illustrates the adaptive management process that
will be used in this plan. The adaptive management process, using data from
monitoring and management experiments, will provide the Implementing Entity
with a process to effectively address uncertainties.

7.4.2

Definitions
The Plan primarily utilizes a habitat-based approach for ensuring that covered
species and natural communities are conserved in the Plan area. However, our
knowledge of the covered species, their habitats, and the ecological systems that
support them are generally poor. This lack of data introduces uncertainty into the
effectiveness of Plan management measures within the Preserve System.
Uncertainty is also an inherent component of ecological systems because of
natural variation (e.g., rainfall, climate, and species behavior and responses).
Land use changes outside the influence of this Plan (e.g., development in Antioch
and other non-covered activities) also introduce uncertainty. Ecosystems are
inherently complex, which makes predicting species and habitat responses to
management actions difficult. To address such uncertainties, the monitoring and
adaptive management program is based on the principles of adaptive
management, which allow preserve management measures to be adjusted over
time based on results of monitoring and other experiments. This approach
provides greater certainty that Plan goals and objectives for covered species and
natural communities will be achieved.
According to Kershner (1997):
Adaptive management is the process whereby management is initiated,
evaluated, and refined (Holling 1978, Walters 1986). It differs from traditional
management by recognizing and preparing for the uncertainty that underlies
resource management decisions. Adaptive management is typically incremental
in that it uses information from monitoring and research to continually evaluate
and modify management practices. It promotes long-term objectives for
ecosystem management and recognizes that the ability to predict results is
limited by knowledge of the system. Adaptive management uses information
gained from past management experiences to evaluate both success and failure,
and to explore new management options.

USFWS’s Five-Point Policy for HCPs (65 FR 106, June 1, 2000) defines
adaptive management as
a method for examining alternative strategies for meeting measurable biological
goals and objectives, and then if necessary, adjusting future conservation
management actions according to what is learned.

The California NCCPA of 2003 (California Fish and Game Code 2805(a))
defines adaptive management as follows:
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us[ing] the results of new information gathered through the monitoring program
of the plan and from other sources to adjust management strategies and practices
to assist in providing for the conservation of covered species.

The HCP/NCCP adaptive management process described in this section is
designed to be consistent with these definitions. The Plan’s adaptive
management program incorporates the four elements USFWS recommends for
adaptive management strategies in HCPs (65 FR 35252):
Identify uncertainties and the questions that need to be addressed to resolve
the uncertainties .
Develop alternative strategies and determine which experimental strategies to
implement.
Integrate a monitoring program that is able to detect the necessary
information for strategy evaluation.
Incorporate feedback loops that link implementation and monitoring to a
decision-making process.
The Plan incorporates the concepts of passive and active adaptive management
advocated and defined by USFWS for implementing HCPs (65 FR 35250–
35257). Through passive adaptive management, the Implementing Entity will
learn how to ensure better attainment of the Plan’s biological goals and
objectives based on the measured success of various approaches to implementing
the Plan (as indicated by effectiveness monitoring results). The Implementing
Entity will also take an active adaptive management approach, including directed
research, to resolve uncertainties related to the best approaches for achieving
specific Plan objectives. Under this concept, the Implementing Entity would
design and implement experimental pilot projects to test the relative efficacy of
several approaches for attaining an objective and to evaluate different monitoring
techniques.

7.4.3

Scientific Principles
Because the biological outcome of many management actions is uncertain, the
monitoring and adaptive management program is based on scientific principles
that guide continual refinement of conservation efforts in order to achieve the
biological goals of the plan. The adaptive management program will develop
alternative management strategies and test the effectiveness of these strategies in
the Preserve System. To that end, there is a continuum of management actions
that incorporate scientific principles of adaptive management to varying degrees
(Figure 7-2). The most basic monitoring involves simply monitoring effects once
a management action has been taken, without any replication, controls, or
comparison of management treatments. At the other end of the spectrum is
directed research that tests a hypothesis in a manner that can be validated through
statistical inference. Even simple experimental methods will yield important
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results to help guide and improve management. The following scientific
principles will guide the adaptive management program:
Management actions, especially early in Plan implementation, should
incorporate scientific principles of replication, control, and pre- and posttreatment monitoring, where feasible.
Management actions should be linked to hypotheses about species’
ecological relationships and responses to management actions, when
possible.
When feasible, adaptive management or directed research should include an
experimental design with appropriate significance levels (alpha level) as well
as sufficient power to detect effects (beta level).
Adaptive management, and the design of experimental research, should be driven
by hypotheses about key factors in the natural community in which the
management is applied. For example, if the goal of management is to increase
populations of small mammals to serve as a prey base for covered species, land
managers must develop hypotheses about what controls small mammal
abundance and distribution. Management actions and monitoring should be
directed towards confirming or disproving those hypotheses. For key
management questions, directed research should be tested on a small scale using
an experimental design that will yield statistically valid results.
In addition to the scientific guidelines described above, the following steps will
precede experimental design:
1. Define the question. Monitoring strategies should be designed to address
specific hypotheses. Conceptual, statistical, or spatially explicit models will
define those hypotheses. Conceptual models are described below.
2. Determine what to measure. Establish the attributes or variables that the
monitoring will measure to answer the question defined above.
3. Develop monitoring protocols. Questions to be answered by the monitoring
program can be at the species, natural community or landscape level.
Monitoring protocols will vary with scale and with the target of the
monitoring. Monitoring protocols should be developed in accordance with
the guidelines provided in the section on Monitoring Protocols below.
4. Use indicator species, if appropriate. In some cases groups of species or
indicator species will streamline monitoring. Indicators are selected because
they are easy to survey and provide usable information on the species or
system in question. Guidelines for selecting and using indicators are
described in detail below.
5. Consider sampling design. Sampling design needs to be a consideration
prior to initiating the experiment. The experimental-management approach
of the HCP/NCCP requires that questions of site selection, pseudoreplication, power, and significance be incorporated, as much as possible,
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into the monitoring and adaptive management program. Sampling design is
described in detail below.

Management-Oriented Conceptual Models
Conceptual models describe our current understanding of a functioning
ecosystem. They provide a framework for learning about a system and help
formulate hypotheses about cause-and-effect relationships. Conceptual models
are useful for management because they can help to identify which factors may
be important in a system, which of these factors may be influenced by
management, and hence which attribute (component or condition) of the system
should be monitored. Conceptual models can inform the monitoring program in
several important ways: by providing a basis from which to test assumptions
about the relative importance of certain processes, by helping to identify threats
or stressors that require monitoring, by identifying species or other attributes that
function as indicators, and by serving as a repository of our changing
understanding of the system as more data become available. Conceptual models
can also be used to communicate understanding of the system to other scientists
and the public and to facilitate review by outside experts.
For a multi-species, habitat-based conservation plan, models such as this will
provide a useful framework for understanding how individual species react to the
same management actions. Therefore, models must be sufficiently complex as to
capture the relationships that drive the system and translate these relationships to
covered species but streamlined enough to be useful as management and
monitoring tools.
Models are only as good as the information used to develop them. At first,
models can be developed that show hypothesized relationships among species
and processes (i.e., based on little or no data). These early models will help
identify key data gaps that should be filled through directed research or other
exploratory studies. As data improve, the confidence in model parameters will
also improve.
Models can be either narrative or diagrammatic. In most cases, diagrams show
the hypothesized relationships that characterize the ecosystem and are
supplemented by written materials. Several types of models can be used
including stress-response models and habitat models. In the stress-response
model (shown in Figure 7-5), stressors and threats are aligned along the left tier
of the model; the central tier displays habitat responses, and the right tier shows
hypothesized responses of covered species. A more complex stress-response
model is seen in Figure 7-6. This model incorporates the following concepts:
Drivers/sources: natural or anthropogenic forces having large-scale
influence on natural systems.
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Stressors/pressures: physical or chemical changes to the system brought
about by the drivers that cause subsequent changes to the relationships or
components of the natural system.
Ecological effects: the biological response caused by the stressor.
Attributes: a streamlined set of key biological elements that best represent
the overall ecological elements of the system. These items should function
as indicators of the hypothesized effects of the stressors and are useful to
identify for the purposes of monitoring. Covered species may also serve as
attributes such that the effect of stressors on these species may be evaluated.
Indicators (Performance measures): the specific features of each attribute
to be measured.
Species-habitat models are also useful tools that make explicit our assumptions
about the relationship between species and land cover. These can also be
considered conceptual models. Species-habitat models were developed for most
covered species using GIS to hypothesize a relationship between land cover type
and other habitat associations and the distribution of covered species. These
models (Appendix D) have served as the basis for estimating impacts and
prioritizing land acquisition. Information from the pre-acquisition surveys and
the planning surveys for covered activities will further refine these models such
that they can be used to predict distribution, occupancy, and assess population
trends.
In the monitoring design phase, the Implementing Entity will develop stressresponse models for each natural community type. Additionally, species-habitat
models will be improved or stress-response models created for each of the
covered species. A critical task in the development of these models is the
identification of uncertainties and threats or pressures. The identification of
uncertainties provides a springboard for additional targeted studies. The
following steps are recommended to develop conceptual ecological models
(Atkinson et al. 2004):
1. Complete conceptual models for each covered species (existing species
models and species profiles can be used).
2. Identify critical uncertainties for covered species requiring additional study.
3. Identify pressures on natural community types including species-specific,
local, and regional or global pressures.
4. Develop conceptual models for natural community types and include
relationships to covered species.
5. Select monitoring variables for ecosystem function and for covered species
based on conceptual models. Species groups or indicators may be monitored
when applicable.
6. Refine landscape and natural community level studies described in section
Adaptive Management and Monitoring by Natural Community Type below
based on conceptual models.
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7. Develop landscape-level model across multiple natural community types
including interactions with processes and pressures. Identify regional
pressures such as fragmentation, catastrophic fire, etc.
These models will inform the selection of indicators and guide the monitoring
that is to take place. The section Adaptive Management and Monitoring by
Natural Community Type provides background on each natural community type
and broadly describes the threats, disturbance regimes, etc., that may be
incorporated as components of the models.

Monitoring Protocols
When possible, accepted monitoring protocols will be adopted to facilitate data
comparison with other studies. Monitoring protocols should be appropriate to the
task, accurate, and as cost-effective as possible. Monitoring protocols should be
standardized across the entire Preserve System and should be incorporated into
all preserve management plans. To be successful, the monitoring protocols must
be applied consistently by different observers and across monitoring cycles.
Ongoing training will be necessary by Implementing Entity staff or their
contractors to ensure this consistency. The National Park Service’s Inventory
and Monitoring Program guidelines for monitoring protocols (Oakley et al. 2003)
or the Bureau of Land Management’s guidelines (Elzinga et al. 1998), in addition
to other sources, can be used as references for developing monitoring protocols.
Monitoring protocols will vary by covered species. For a species that is difficult
to detect, such as Alameda whipsnake or silvery legless lizard, monitoring may
be limited to determining whether the species persists from sample period to
sample period, what features define its habitat, and what threats it faces.
Monitoring for a less rare (or more detectable) species such as California tiger
salamander may detect whether its range is increasing or decreasing. For a
species that is sufficiently detectable to obtain estimations of population size or
probability of detection such as western burrowing owl or many covered plants,
monitoring a randomly selected subset of the population in order to make
statistical inference to the whole population can be achieved through adherence
to the following principles:
Develop and state the assumptions in the hypotheses and models before
collecting monitoring data or conducting manipulations such as experiments
and adaptive management.
When designing an experiment or using adaptive management, select the
number and location of sampling units so as to apply sufficient scientific
rigor for evaluating the hypothesis being advanced.
Replicate in space and time the number of the sites surveyed for population
estimates and/or those receiving a management action. Use controls when
appropriate.
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Adjust the sensitivity of the data to reflect true changes in the resource being
sampled. When appropriate, adjust counts, measures of species richness and
patch occupancy (i.e., presence/absence) with an estimate of detection
probability as described by Lancia and others (1994), Yoccoz and others
(2001), and Pollock and others (2002).

Indicators
Indicators can be used in many ways: to predict species richness (MacNally and
Fleishman 2004), to estimate biodiversity (Kati et al. 2004), to assess levels of
disturbance, or to provide targeted information on a system or species (Caro and
O’Doherty 1999, Carignan and Villard 2004). Landres and others (1988) define
an indicator species as
an organism whose characteristics are used as an index of attributes too difficult,
inconvenient, or expensive to measure of other species or environmental
conditions of interest.

In this plan indicators will be used, when appropriate, to provide information on
covered species and other components that are difficult to survey and to provide
information on natural community or ecosystem function. For the purposes of
this plan, indicators are abiotic and biotic variables that are selected to facilitate
monitoring of systems or species that are otherwise difficult to examine.
In cases where an indicator species is being used to monitor covered species
(population indicator species) (Caro and O’Doherty 1999), we assume that
impacts to the species being monitored are the same as impacts to the target
species. In cases where an indicator is being used to monitor an ecosystem or
natural community (health indicator species), the conceptual models will be used
to help identify an appropriate indicator species or variable. Draft performance
indicators for natural community enhancement, restoration, and creation
measures are presented in Table 7-1. Indicators, in general, are easy to monitor
and will demonstrate a change or trend that is quantifiable. Indicators need not
be species, but may be ecological variables or structure-based indicators such as
diameter and age-class of trees, interpatch distances between habitat, or key
structural features of certain habitat types (e.g., snags or downed logs in forests,
woody debris in rivers) (Noss 1999, Lindenmayer et al. 2000). Effective
indicators (or variables) have some or all of the following characteristics
(Carignan and Villard 2002, Atkinson et al. 2004).
They are relevant to program goals and objectives and can assess the
program performance at the appropriate spatial and temporal scales.
They are sensitive to changes in the ecosystem providing early warning of
response to environmental (or management) impacts.
They indicate the cause of change, not just the existence of change.
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They give a continuum of responses to a range of stresses such that the
indicator will not bottom out or stabilize at certain thresholds.
They have known statistical properties, with baseline data, references, or
benchmarks available.
They are technically feasible, easily understood, and cost-effective to
measure by all personnel involved in the monitoring.
If possible, the indicators or variables should also be coordinated with existing
programs and data sets. Prior to adopting any indicator, field verification and
fine-tuning in the system of interest is required (Atkinson et al. 2004). Once
monitoring variables have been selected, the following descriptions should be
made (Atkinson et al. 2004 as adapted from Gibbs et al. 1999 and National
Research Council 2000).
“what” will be monitored,
“why” the monitoring is useful (i.e., the specific question the variable is
designed to address),
the conceptual ecological model underlying the selection of the monitoring
variable,
the geographical area where it will be monitored,
the specific variable that will be measured and the protocol that will be used,
the range of values the monitoring can produce and what these would mean,
the expected response (as in response to management or outside pressures)
and the magnitude of change expected, and
the time frame and spatial scale over which change is expected to be
demonstrated.
Finally, it is important to consider how the results will be interpreted and how
they can be used to create change, if necessary.

Sampling Design
Sampling design will vary with the goals and phases of monitoring. During the
Inventory Phase, baseline inventories may require a less rigorous sampling
design, relying, for example, on visual surveys for detecting
presence/absence/not detected. “Rapid Assessment” techniques may also be
used. As the on-the-ground monitoring progresses, site selection and replication
merit increased attention based on the goals of the monitoring at that time.
An important goal in sampling and experimental design is to minimize variance
in the measured values of indicators or variables. Selection of variables should
be guided by a thorough knowledge of the ecological relationships that drive
natural communities. Sampling intensity and probability of detection should be
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considered, as much as possible, to ensure that rare species are adequately
inventoried and monitored. The way the data will be analyzed should be
established prior to designing a study and a statistician or biologist with sufficient
statistical expertise should be consulted. Issues to consider include (Scheiner and
Gurevitch 1993):
availability of sites on which treatments can be applied,
the site-selection process (is it random?),
systematic versus opportunistic sampling,
detection probability of the protocol,
replication versus pseudo-replication (Hurlbert 1984),
the clarity of hypotheses, and
sufficient power (1-β) or significance level (α).

Pilot Projects
Pilot projects provide an opportunity to test methodologies for monitoring
(monitoring protocols and sampling design) and to refine hypotheses on a small
scale prior to initiating large-scale management actions or experiments. Pilot
projects should be used extensively in this Plan to ascertain which management
actions may ultimately yield the desired conservation gains prior to initiating a
large-scale project. Pilot projects are also a cost-effective way to test
management actions.
A brief implementation plan will be developed by the Implementing Entity for
each pilot project. This plan will describe the study design, the hypotheses and
variables being tested, and the monitoring and analytical methods that will be
employed to assess the success of the pilot project. Results of these pilot projects
will provide the information necessary to inform the Implementing Entity on how
to proceed with full implementation of the conservation measures. Pilot projects
are an important component of directed research (described below). Table 7-2
provides example pilot projects and directed research for several key
conservation measures.

Directed Research
Directed research is the most rigorous form of “monitoring” on the spectrum
described by Figure 7.2. Consequently, it is the most time-consuming and costly
form of experimental management. Directed research employs an experimental
approach that includes pre- and post-treatment monitoring, replication in time
and space, and controls (Figure 7-2). Ideally, directed research can detect both
false negatives and false positives, yielding statistically valid results. The
Implementing Entity may undertake directed research to provide targeted
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information necessary to adaptively implement the Plan. This research should
answer specific management-related questions that arise based on results of
monitoring and to address data gaps to provide information necessary to
successfully implement management measures within the Preserve System (see
Table 7-2). The Implementing Entity may undertake research to reduce the
levels of uncertainty related to achieving biological goals and objectives. These
uncertainties are generally related to the following:
the efficacy of natural community enhancement/creation/restoration
techniques,
the ecological requirements of covered species, and
the likely response of covered species and natural communities to
implementation of management measures within the Preserve System.
Results of research conducted under the Plan will inform management and ensure
attainment of the biological goals and objectives.
It is expected that most or all directed research will be conducted by or in
partnership with outside scientists from academic institutions, consulting firms,
and non-profit organizations. It is anticipated that funding provided by the
Implementing Entity for directed research could be matched or supplemented by
other entities to increase the level of research and to achieve results that integrate
with broader issues in the research community. The amount of directed research
will be limited by funding available to the Implementing Entity (see Chapter 9).
In addition to directed research undertaken by the Implementing Entity, it is also
expected that scientists within the Implementing Entity (Executive Director,
biological staff) will develop partnerships with academic institutions
(undergraduate student projects, Masters theses, Ph.D. dissertations) to help
direct research within the Preserve System that will inform and improve
management and monitoring techniques. Funding for this and other programs is
described in more detail in Chapter 9 Funding.

7.4.4

Monitoring at Multiple Scales
Because the conservation strategy addresses the conservation of species and
natural communities at multiple scales, the monitoring program must evaluate
success at the species, natural community, and landscape levels. The subsequent
description details the framework for a three-tiered approach involving
landscape-, natural community–, and species-level monitoring.
Landscape-level monitoring is designed to detect large-scale changes, including
changes in ecosystem processes, shifts in natural community distribution, and the
integrity of habitat connectivity. Community-level monitoring is designed to
detect changes in the composition of natural communities, populations of key
predator or prey populations, invasive species, and other important habitat factors
for covered species. Species-level monitoring measures the impacts of covered
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activities on selected covered species and tracks the abundance, distribution, and
other variables of covered species in the Preserve System and the inventory area.
Specific monitoring tasks are described in the section below on Adaptive
Management and Monitoring by Natural Community Type. In some cases the
landscape-level monitoring could also be considered natural community–level
monitoring, or the natural community monitoring could be considered species
monitoring. As with all questions of scale, the distinction between levels is, in
some way, subjective. As much as possible we have sought to adhere to the
definitions of scale described in this document, acknowledging that the division
between scales is not always clear-cut.

Landscape-Level Monitoring
Landscape-level monitoring is directed at geographically large areas that
maintain essential ecological processes. Functioning landscapes encompass
multiple ecosystems and natural communities and the movement of nutrients or
materials between those units. Landscape-level monitoring addresses the
following issues relevant to the HCP/NCCP:
the amount and distribution of land cover types in the Preserve System and
their relationship to each other (e.g., succession or conversion from one
community type to another, transitions zones between communities),
the status and trends of land cover types, natural communities, and other
landscape features,
the quality of habitat linkages and their potential role as dispersal and
movement corridors,
the delineation and function of watersheds, and
regional weather patterns and groundwater levels that affect natural
communities.
The purpose of monitoring changes in the extent of land cover types within the
planning area is to track long-term, landscape-level changes and, by inference,
changes to the habitats and natural communities contained therein. Long-term
changes can indicate local, regional, or global problems such as unanticipated
impacts of covered activities, influence of invasive species, and effects of climate
change. Monitoring long-term changes will also track the contribution of the
HCP/NCCP toward maintaining or improving the extent, distribution, and
continuity of natural land cover types. Changes in land cover type should result
from landscape-level management actions (e.g., conversion of unvegetated
streams to riparian woodland/forest; see Chapter 5). If landscape-level changes
differ from the expected outcomes due to management actions, the Implementing
Entity will attempt to identify reasons for the changes and address them through
the adaptive management program, if needed.
Some possible approaches to landscape-level monitoring are discussed below.
East Contra Costa County HCP/NCCP

October 2006
7-22

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 7
Monitoring and Adaptive Management Program

Planning and Pre-acquisition Surveys
Information on landscape features will be collected through planning and preacquisition surveys that provide information on the amount and distributions of
land cover types in the Preserve System. These data will be used to refine
currently existing species-habitat models (see section Management-oriented
Conceptual Models above). Additionally, this information will be combined with
other landscape-scale information being collected by others in the region to
provide resource managers, including the Implementing Entity, with an
understanding of how critical biological resources are generally trending under
the influence of Plan implementation as well as under the influence of other
human activities and other environmental factors (e.g., fire, drought, disease).

Remote Sensing
At the landscape level, the Implementing Entity will monitor, using aerial photos
or satellite imagery, the extent and distribution of HCP/NCCP land cover types
within the inventory area every 5 years. Land cover mapping should be verified
in the field at sites where air photo interpretation is difficult. Current species
models (Appendix D) reflect the landscape-level data available at the time of the
writing of this plan (2001 aerial photos with field and other updates to 2004
conditions). Species models will be improved as new data become available.
Additionally, landscape-scale information generated through pre-acquisition and
planning surveys will be cross-checked against periodic updates to the land cover
map from aerial photos or satellite imagery. The Implementing Entity will
coordinate landscape-level monitoring with ongoing or future efforts that may be
conducted by others within the Plan Area (e.g., EBRPD).

Natural Community–Level Monitoring
The Implementing Entity will conduct monitoring to assess ecosystem and
natural community function and to determine the response of natural
communities to management. Natural community–level monitoring focuses on
local threats to communities and habitats (such as specific invasive species) and
the habitat attributes that may affect the status of covered species. Natural
community monitoring includes, but is not limited to, the following issues
relevant to the HCP/NCCP:
the extent and quality of natural communities and the relationships between
their constituent elements;
the ability of natural communities to withstand natural and anthropogenic
stressors/threats;
the effectiveness of the conservation measures in enhancing, creating, or
restoring natural communities and their associated features (ponds, riparian
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areas, etc.) and the ability of these areas to provide their intended ecological
functions and values;
the response of keystone species (i.e., species such as ground squirrels that
affect the community in greater proportion than their relative abundance) to
management actions;
community dynamics such as grassland burrow systems; and
the presence/absence and abundance of nonnative invasive species.

Monitoring Enhanced, Created, and Restored Habitat
Natural community monitoring will inform enhancement/creation/restoration
techniques through the adaptive-management program. Specifically, monitoring
will be established using an experimental approach (described under Principles
of Monitoring above) such that results can be evaluated and future management
actions improved. Monitoring of enhanced, created, or restored habitat will focus
on the community or habitat response and, when applicable, the species response.
This monitoring will ensure that the restored natural communities are functioning
as habitat for a particular covered species or suite of species associated with the
subject communities. Table 7-1 lists examples of standards and objectives that
may be the basis for assessing success of natural community enhancement,
creation, and restoration conservation measures.
Conceptual Models. Ecological models will be used as a planning/design tool
for monitoring ecosystem and natural community function, and, to some extent,
the success of the conservation strategy in creating, enhancing, and restoring
habitat. See section on Conceptual Models above for more details.
Mapping invasive plants. Within the Preserve System, the Implementing Entity
will delineate occurrences of invasive, nonnative plants as they are identified (by
planning and other surveys) and periodically monitor these occurrences. The
frequency of monitoring will depend on the threat that species pose to native
biological diversity. For example, nonnative plants that occur within the
preserves and have the ability to spread rapidly will be monitored more
frequently (e.g., several times per year). Species that spread slowly will be
monitored less frequently (e.g., every 3–5 years). Additionally, Implementing
Entity field staff will look for occurrences of new invasive plants that require
immediate eradication or control actions within the HCP/NCCP preserves.
Department of Fish and Game maintains a list of invasive plants that can be used
for reference purposes.
Monitoring protocols for invasive plants will be coordinated with those of other
local entities (e.g., EBRPD, CDPR, CCWD, Contra Costa County Department of
Agriculture, Weights and Measures) to ensure consistency with these programs
and facilitate the sharing of monitoring results. This monitoring information will
be used to determine the need for management actions to control the spread of
existing invasive plants and future, potential invasions. The effectiveness of
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control methods will also be reviewed. This monitoring information will be
shared with the Alameda–Contra Costa Weed Management Area, EBRPD,
CDPR, CCWD, and other state and local land-management agencies charged
with the control of invasive plants as well as with managers of adjacent public
lands.
Natural Community Inventory Protocols. In addition to the surveys for land
acquisition, once the parcels have been acquired a vegetation and wildlife
community inventory will be conducted. This inventory and mapping will draw
as much as possible from accepted protocols for typing vegetation communities
and wildlife habitats. These typing protocols include the California Native Plant
Society “Vegetation Rapid Assessment Protocol” (California Native Plant
Society 2002) and “Releve Protocol” (California Native Plant Society 2003) for
plants. Vegetation associations and alliances will be classified and mapped in
more detail than the regional land cover classification used in this Plan.
Similarly, acquired parcels will be surveyed for wildlife communities including
covered species, invasive species, and other potential disturbances. These
protocols will be developed by the Implementing Entity during the initial phase
of implementation. Additional specific protocols that may be used for wildlife
include live trapping, vocalizations/recordings, mist netting, observation scans,
search transects/plots, infrared camera stations, and identification of tracks and
scat.
Along with the existing species models, the California Wildlife Habitat
Relationships (CWHR) classification will be used, to the extent possible, to
understand the relationship between natural communities, their habitat, and
wildlife species. Information from CWHR, the results of protocol surveys, and
any other relevant, new information will be incorporated into species and
community models throughout the lifetime of the plan. When feasible, the
Implementing Entity will seek to develop protocols that use a multi-species or
habitat-based approach.

Species-Level Monitoring
The Implementing Entity will conduct monitoring to assess the status of covered
species and to determine the extent to which the biological goals and objectives
for species are being met. Species monitoring will address the following issues
relevant to the HCP/NCCP:
the response of covered species to HCP/NCCP conservation measures and
adaptive management,
status and trends of covered species and other relevant species within
preserve lands, and
trends in abundance for selected wildlife indicator species over the term of
the Plan.
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Take Authorization during Monitoring. Certain activities associated with
monitoring may result in take of covered species (e.g., trapping, handling,
enhancement or propagation, use of recorded vocalizations, marking). Take of
covered species is authorized providing that
the take occurs during activities described in the conservation strategy,
monitoring chapter, or monitoring plan to be written for the Preserve System;
the take occurs during activities conducted by the agents or employees of the
CDFG, USFWS, the Implementing Entity, or any person acting under the
direct guidance or authority of these entities;
the person(s) undertaking such activities is qualified to do so and can carry
out their duties in conformance with the protocols and procedures specified
in the monitoring chapter and in the subsequent monitoring plan(s); and
the activity is consistent with the monitoring and adaptive management
program.
In order to meet USFWS requirements, the amount and extent of take must be
reported in accordance with 10(a)(1)(a) guidelines, and the annual workplan that
describes the monitoring must be submitted for review and approval by the
USFWS and CDFG.
These provisions are consistent with the USFWS policy described in the HCP
Handbook (USFWS 1996).
Indicator Species. When appropriate, species can be used as indicators of
ecosystem function and as surrogates for covered species that are difficult to
monitor.
Species monitoring will provide data for use by USFWS, CDFG, universities,
and wildlife conservation organizations to assess the overall status of species
populations; to identify species conservation needs; and to direct future
conservation efforts. This information may also be used to redirect, HCP/NCCP
conservation efforts in future years (e.g., preserve management prescriptions) to
improve conditions on preserve lands for declining species. (Any redirection of
HCP/NCCP funds in response to monitoring must be done within the terms and
conditions of the IA and permits, including the No Surprises assurances.)
Focal Covered Species. The status of all covered species will be monitored
during the 30-year permit term. To facilitate the monitoring of covered species, a
multi-species approach will be used, to the extent possible, for long-term
monitoring. Focal covered species or species groups will be monitored routinely
to provide the data most likely to influence the conservation strategy and to
manage costs effectively. In some cases, indicator species may be used when/if
information on some species is highly correlated with other species, and
intensively monitoring all species provides little additional information.
Indicator species could also be used when monitoring covered species would
have unacceptable adverse effects.
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When appropriate, covered species may be used as indicators of overall
ecosystem function within the Preserve System. Where feasible, species will be
grouped into categories (e.g., raptors, vernal-pool species) for ease in collecting
data per individual species. If appropriate, sampling stations may be used to
collect information on multiple species.
Monitoring Habitat to Assess Species. Selecting the best attributes by which to
measure status and trends increases the effectiveness of monitoring. Monitoring
adult abundance and distribution of Covered Species is often the most
appropriate, direct measure of status. However, in many cases monitoring
protocols for certain species yield variable and imprecise results or require a
prohibitively expensive amount of sampling effort. In these cases key habitat
variables may be used—in conjunction with other information—to evaluate
species status. This method requires pilot projects to verify the relationship
between the habitat attribute and the species status and should be periodically retested to ensure that the relationship between the indirect indicator and the
condition of the species does not change. See section on Indicators above for
additional information on selection of biotic and abiotic variables. An effective
monitoring program balances efficiency and cost-effectiveness with the
reliability of the information obtained.
Species-habitat Models. Parameters for the existing species habitat models
(Appendix D) will be refined and revised as more information becomes available.
If possible, species models will be developed for the eight species for which
models were not developed for this Plan (Townsend’s big-eared bat, four vernal
pool invertebrates, brittlescale, showy madia, and adobe navarretia).
Protocols. The Implementing Entity will be assembling the Preserve System
throughout the 30 years of the permit term. Upon implementation of the Plan,
the Implementing Entity will establish baseline conditions along with survey
methods and monitoring schedules based on the scientific principles described
above. Survey protocols and schedules will be established in the initial phase of
implementation (years 1-5). These protocols and schedules will provide the
overarching framework that will be implemented in each management unit.
Where feasible, the Implementing Entity will draw from relevant and established
protocols (i.e., CDFG and USFWS survey protocols) and will adapt them as
more information becomes available.

7.5 Monitoring and Adaptive Management by
Natural Community Type
The following sections describe an integrated approach to monitoring and
adaptive management for each natural community type. Under this framework,
covered species will be affiliated with one or more of the five natural community
assemblages: wetlands (and other aquatic), grassland, chaparral/scrub, oak
woodland, streams and riparian woodland/scrub. Within each of these habitat
associations, monitoring and adaptive-management protocols are described at the
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landscape, natural community, and species level. Species can be associated with
one or more natural community types. In such cases, species-specific
management and monitoring measures are described in the community type with
which the species is most strongly associated (shown in brackets following the
species name in discussions of habitats with secondary associations). If equally
associated with more than one community type, the measures are described in the
first natural community type in the document with which the species is
associated. Each section below presents ecological information and
recommended monitoring and adaptive management actions. The natural
community types and their associated species mirror those of the biological goals
and objectives (see Table 5-1).
Additional information on natural communities is found in Chapter 3; additional
information on species ecology is found in Appendix D.

7.5.1

Wetlands (and other Aquatic)
Associated Land Cover Type:
Permanent wetlands
Seasonal wetlands
Alkali wetlands
Reservoir
Ponds
Slough/channel
Associated Covered Species:
Tricolored blackbird
California red-legged frog
California tiger salamander
Giant garter snake
Western pond turtle
Vernal pool fairy shrimp
Vernal pool tadpole shrimp
Longhorn fairy shrimp
Midvalley fairy shrimp
Brittlescale [Grassland1]

1

Natural communities in brackets indicate other communities with which the species is strongly associated.
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Adobe navarretia

Ecology
Wetlands are dominated by herbaceous species that grow in wet or flooded soils.
Within the inventory area, wetlands can be classified as permanent (characterized
by a year-round water source), seasonal (ponded during winter and spring and
dry through the summer and fall), and alkali (distinguished by alkali substrate).
Vernal pools could not be mapped in the Plan but are included in the seasonal
wetland land cover type. Vernal pools pond water for extended durations during
winter and spring and dry completely during late spring and summer; they
support numerous specialized plant and animal species, including endangered
species such as longhorn fairy shrimp.
Other aquatic land cover types include open water or aquatic habitats such as
lakes, reservoirs, water treatment ponds, sloughs, channels, streams, and ponds
(including stock ponds) that do not support emergent vegetation. Sloughs and
channels are features with perennial water and artificial banks (e.g., levees)
constructed of natural soil materials with little or no in-channel vegetation.
Streams that have been channelized and leveed were mapped as
sloughs/channels. Ponds are small perennial or seasonal water bodies that either
lack vegetation or have submerged or floating vegetation. Ponds with submerged
or emergent vegetation can provide important habitat for amphibians. Ponds can
either be natural features or have been created by ranchers as watering sites. The
inventory area also includes four reservoirs—Los Vaqueros, Contra Loma,
Antioch, and Marsh Creek Reservoirs.

Threats
Threats to wetlands include urban development, clearing or filling for
agricultural, and altered subsurface and surface hydrology due to changes in land
use. Perennial wetlands are also threatened by invasion of exotic plants and
wildlife.

Wetlands: Landscape
Landscape-level monitoring and adaptive-management relevant to wetlands and
other aquatic features include the following actions.

Inventory Phase
Map the distribution of ponds, wetlands, and sloughs in and adjacent to the
Preserve System and assess connectivity between the aquatic habitat types
and between aquatic habitat and associated upland habitat types.
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Assess connectivity between the wetlands, including vernal pools and
evaluate connectivity to upland areas.

Long-Term Monitoring Phase
Quantify changes in habitat that result from wetland and pond enhancement
and restoration.
Determine and quantify changes in habitat that result from management
activities (wetland restoration) and quantify other changes that may affect
covered species.

Wetlands: Natural Community
Natural-community-level monitoring and adaptive-management relevant to
wetlands and other aquatic habitat types include the following actions.

Monitoring Design Phase
Develop conceptual ecological model for wetlands. Separate models for
vernal pools or other aquatic features may be necessary.
Identify indicators for evaluating condition of wetlands.
Develop criteria for evaluating success of wetland and pond enhancement,
restoration, and creation. These criteria should evaluate whether restored
habitat increased hydro-geomorphic and ecologic functions, improved habitat
value, and enhanced the habitats’ ability to support existing and new
populations of covered species.

Inventory Phase
Survey wetlands within preserves to determine the native wetland vegetation
and monitor to ensure that levels are maintained or increased as
implementation progresses.
Survey wetland and pond capacity and water duration and monitor to ensure
that the ecological and hydro-geomorphic functions related to these
parameters are maintained or increased.
Prioritize wetlands and ponds for restoration and enhancement efforts.
Potential restoration sites will be identified and selected on the basis of their
physical processes and hydrologic, geomorphic, and soil conditions to ensure
that successful restoration can occur and be self-sustaining.
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Use experimental-management techniques to test different
creation/restoration methods (i.e., use pre- and post-treatment monitoring,
replication, controls).

Long-Term Monitoring Phase
Determine the effectiveness of small checkdams in arresting stream-channel
erosion in seasonal alkali wetlands.
Monitor restored wetlands using scientific principles described above
(Scientific Principles for Monitoring).
Monitor and record populations and incursions of nonnative predators (e.g.,
dogs, cats, red foxes).
Assess exotic invasive plants, including maps and descriptions of their
distribution and abundance; their known or potential effects on ecosystem
function, native biological diversity, sensitive natural communities, and
covered species; and the means and risk of their spread to other areas within
and outside the preserves.
Determine the effects of different livestock grazing regimes (including
exclosures) on wetlands and other aquatic features.
Assess impacts from recreation use on wetland resources and manage
adaptively to reduce or eliminate impacts.
Evaluate the use of wetland-upland complexes by covered species.
Monitor predation on tricolored blackbird nesting colonies by black-crowned
night heron.

Wetlands: Species
Species-level monitoring and adaptive management relevant to wetlands include
the following actions.

Monitoring Design Phase
Develop specific monitoring protocols for giant garter snake.
Identify monitoring strategies for covered species.

Inventory Phase
Conduct surveys for vernal pool invertebrates in preserves to refine our
understanding of suitable habitat for these species in the inventory area.
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Long-Term Monitoring Phase
Determine species response of tricolored blackbird, California red-legged
frog, western pond turtle, and vernal pool invertebrates to wetland and pond
restoration.
Evaluate restored vernal pools to determine if covered vernal-pool
crustaceans are present at frequencies similar to those in natural vernal-pool
complexes. If not, the Implementing Entity will assess the feasibility of
transplanting inoculant species samples from occupied pools to restored
pools to establish new populations.
Survey populations of wetlands-covered species to ensure that populations
are stable or increasing.
Survey populations of adobe navarretia to refine our understanding of
suitable microhabitats for these species and determine attributes of habitat.
Monitor populations to determine responses to management.
Further refine species-habitat models and develop models, if feasible, for
vernal pool invertebrates and adobe navarretia.
Conduct pilot project to determine the relative benefit to California redlegged frog, California tiger salamander, and western pond turtle of different
pond treatments such as access/exclusion by livestock, vegetated/unvegetated
banks, and pond depth and duration.
Determine species response of tricolored blackbird, California red-legged
frog, and western pond turtle to pond creation.

7.5.2

Grassland
Associated Land Cover Type
Annual grassland
Native grassland
Alkali grassland
Ruderal

Associated Covered Species
San Joaquin kit fox
Townsend’s big-eared bat
Western burrowing owl
Swainson’s hawk [streams & riparian woodland/scrub]
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Tricolored blackbird [wetlands]
Golden eagle
Silvery legless lizard
Alameda whipsnake [chaparral/scrub]
Western pond turtle [wetlands]
California tiger salamander [wetlands]
California red-legged frog [wetlands]
Big tarplant
San Joaquin spearscale
Brittlescale
Recurved larkspur
Round-leaved filaree
Showy madia [oak woodland]
Mount Diablo fairy lantern [chaparral/scrub]
Brewer’s dwarf flax [chaparral/scrub]

Ecology
Grasslands found in the inventory area are dominated by grasses and forbs. The
key processes creating and maintaining these grasslands are fire and grazing.
Most of the grassland in the inventory area is currently grazed by cattle. Some
areas have also been disked to improve foraging conditions for livestock. Native
grasslands are very rare within the inventory area, and most native grassland
species have been replaced by exotic grasses. The invasion of native grasslands
by exotic grasses was facilitated in the past by drought conditions and improper
grazing management. Currently, native grasslands occur either as pockets within
the larger annual grasslands or as subdominant components.

Threats
The key threats facing grasslands include alteration of the disturbance regime
(i.e., fire); improper grazing management (degradation of native grasses and
continued replacement by nonnative species, compaction and loss of cover
leading to erosion, disking); conversion to urban development; or conversion to
cultivated agriculture, primarily vineyards.
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Current Monitoring
Biologists at EBRPD, in cooperation with Drs. James Bartolome and Reginald
Barrett of the University of California, Berkeley, are currently experimenting
with monitoring methods in grasslands in the inventory area for wildlife and
plant communities. Their grassland monitoring project began in 2002 on eight
EBRPD units, including two in the inventory area: Vasco Caves and Morgan
Territory Regional Preserves. The goals of the project are to establish baseline
conditions in grassland species composition and to determine the response of
these species to management. The project is expected to run for at least 10 years.
Permanent plots have been established at each preserve to measure plant
composition and density, soil chemistry, slope, aspect, bird species and
abundance, and small mammal species occurrence. Other variables and plots
may be added in the future. The methods and analyses developed for this longterm monitoring study can serve as a model for the Implementing Entity to use in
establishing its own baseline conditions and monitoring the response of the
grassland natural community to management actions.

Grassland: Landscape
Landscape-level monitoring and adaptive management relevant to grasslands
include the following actions.

Inventory Phase
Map all stands of grassland with at least 25% relative cover of native species
(grasses or forbs) within the Preserve System to identify areas for
enhancement practices and monitor to ensure that relative cover of native
grasses and forbs is increased.
Quantitatively classify each grassland stand in the Preserve System to the
alliance level according to the CNDDB vegetation classification scheme
(California Department of Fish and Game 2002) to aid in cataloguing habitat
diversity and in tracking habitat responses to management.

Long-Term Monitoring Phase
Develop a pilot project to determine the feasibility of enhancement activities
on a large scale. The pilot project will investigate the effect of management
actions, including grazing and burning regimes, on native grassland species.
Assess grassland landscape connectivity between preserves.
Record the frequency, location, and ignition source of all wildland fires
within this community to develop a long-term fire record.
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Grassland: Natural Community
Natural-community-level monitoring and adaptive management relevant to
grasslands include the following actions.

Monitoring Design Phase
Develop a management-oriented conceptual model for grasslands that
includes important factors such as the effects of rainfall, temperature, fire,
herbivory (i.e., grazing) and succession to woody communities such as
chaparral/scrub or oak woodland.

Inventory Phase
Develop a pilot project to evaluate management methods to increase prey for
covered grassland species. Consider using methods already developed and
applied to the Los Vaqueros Watershed to monitor ground squirrel
population density as an indicator of habitat quality for San Joaquin kit fox
(Jones & Stokes Associates 1998c; Jones & Stokes 2000).

Long-Term Monitoring Phase
Assess and monitor exotic invasive plants, including developing maps and
descriptions of their distribution and abundance; their known or potential
effects on ecosystem function, native biological diversity, sensitive natural
communities, and covered species; and the means and risk of their spread to
other areas within and outside the preserves.
Develop projects that test the effect of different grazing practices (e.g.,
grazing intensity, duration, season, type of livestock) on the maintenance and
regeneration of native grasses and forbs. If possible, combine grazing
treatments with other management techniques such as prescribed burns and
hand seeding to detect interactions among management treatments.
After the pilot project described in the Inventory Phase above has established
the preferred management methods for increasing prey, monitor ground
squirrel and other small-mammal populations to determine the abundance of
prey and burrows for several covered species (e.g., western burrowing owl,
golden eagle, California red-legged frog, California tiger salamander) and
many common species).

Grassland: Species
Species-level monitoring and adaptive management relevant to grasslands
include the actions listed below.
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Monitoring Design Phase
Estimate relevant demographic parameters such as adult survivorship and age
structure of some covered species (e.g., San Joaquin kit fox, western
burrowing owl) to help estimate population trends. (Construction of
complete demographic models will not be feasible for most species.)
Identify monitoring strategies for covered species.

Inventory Phase
Using a bat detector, inventory Townsend’s big-eared bat in acquired lands
with potential habitat features (rocky outcrops, caves, mines, old structures).
Develop a pilot project to evaluate the suitability of artificial hibernacula for
use by Townsend’s big-eared bat.
Map all locations of active golden eagle and tricolored blackbird nests in and
adjacent to the inventory area to determine the most likely foraging habitat
for these species. The Contra Costa Water District monitors the location of
all active golden eagles nests on their land in the Los Vaqueros Watershed.
Monitoring data collected by the Implementing Entity should incorporate
CCWD data on golden eagles.
Determine the most effective artificial-burrow designs and placement
strategies for attracting burrowing owls and ensuring reproductive success of
owls that use artificial burrows.
Determine the effectiveness of artificial perch sites in attracting use by
burrowing owls and the most effective perch designs and placement
strategies (e.g., height above ground level, location relative to available
burrows).
Conduct soil sampling to determine soil associations in the inventory area for
San Joaquin spearscale, brittlescale, recurved larkspur, big tarplant, and
round-leaved filaree. Identify and map any occurrences of these species.
Verify suitability of modeled habitat for silvery legless lizard with field data,
as much as possible. Assess habitat suitability and identify occupied habitat
prior to acquisition of preserve lands. Results of these surveys will be used
to guide acquisition of occupied or suitable habitat to the maximum extent
practicable. Record any occurrences of silvery legless lizard.

Long-Term Monitoring Phase
Determine if populations of covered species are being maintained and
enhanced.
Monitor populations of grassland-dependent covered plants to ensure that
populations are being maintained or restored.
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Conduct monitoring for Swainson’s hawk within low-elevation grassland in
the inventory area within the range of the species to refine the estimate of the
species’ range. This will aid with preserve assembly and in riparianrestoration efforts to create breeding sites for the species.
Assess movement to and use of breeding sites by California red-legged frog,
California tiger salamanders, and western pond turtles to determine upland
movement through grassland. This will verify the key assumption in the
habitat models regarding movement habitat and inform preserve assembly.
Use recent literature to guide study design (incl. Petranka et al. 2004).
Evaluate use of artificial burrows and artificial perches by western burrowing
owl. Use results from other studies, if appropriate.
Consider research to determine the circumstances in which Alameda
whipsnake forages or breeds in grassland.
Further refine species-habitat models in this Plan and develop species-habitat
models, if feasible, for brittlescale.

7.5.3

Chaparral/Scrub
Associated Land Cover Type
Chaparral
Coastal sage scrub
Black sage scrub

Associated Covered Species
Alameda whipsnake
Mount Diablo manzanita
Mount Diablo fairy lantern
Diablo helianthella
Brewer’s dwarf flax

Ecology
Chaparral and scrub consists of woody vegetation dominated by shrubs. Within
the inventory area, this natural community type is generally found on southfacing slopes and ridges. Dominant shrub species include chamise (Adenostoma
fasciculatum), manzanita (Arctostaphylos spp.), and buckbrush (Ceanothus spp.).
Within the study area, chaparral is uncommon (2% of land cover) and primarily
occurs in scattered mid-elevation patches near Mt. Diablo. In addition to shrubs,
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scattered trees and small stands of trees, such as foothill pine (Pinus sabiniana)
and oaks (Quercus spp.) are present, but they are not the dominant species.
Chaparral shrubs form a nearly continuous stand and, thus, herbaceous vegetation
is rare except immediately following fire. Fire is an important determinant of
chaparral communities, and fire frequency helps delimit the distribution of
chaparral vegetation: areas with more frequent fires may tend toward grassland
while areas with less frequent fires may tend toward oak woodland.

Threats
Threats to this natural community type may include fire suppression, conversion
to grasslands through grazing, and urban or rural development. The natural fire
interval for chaparral/scrub in the inventory area is not known. The increased
frequency of severe weather conditions due to climate change (e.g., low
humidity, high winds, high temperature, and drought) and the number of people
with access to stands (providing an ignition source) may have increased fire
frequency relative to historic conditions. Ecosystem modeling and review of
historic conditions will attempt to identify stressors (i.e., changes to fire regime)
to this system and provide an understanding of cause-and-effect relationship
between community function and these and other pressures/stressors.

Chaparral/Scrub: Landscape
Landscape-level monitoring and adaptive-management relevant to
chaparral/scrub include the following actions.

Monitoring Design Phase
Use planning and pre-acquisition surveys and other ground truthing to
establish the distribution and abundance of small stands of chapparal/scrub
(< 10 acres) not mapped for this Plan that may be important in increasing
connectivity between larger stands.
Assess the historic extent, conditions, and fire frequency of chaparral and
coastal sage scrub stands within the inventory area using aerial photographs
and historic records of fire in the area. This information will be used to
determine whether active management is required to maintain these stands in
their current extent and condition.
If prescribed burns are necessary to protect human safety and/or ecosystem
function, prepare Burn Plans that describe pre- and post-burn monitoring to
determine effects.
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Inventory Phase
Assess connectivity between patches of chaparral/scrub within and outside
preserves (e.g., mapping, ground-truthing, threat analysis).

Long-Term Monitoring Phase
Monitor chaparral and coastal sage scrub stands within preserves through
vegetation sampling and periodic interpretation of aerial photographs to
ensure that the overall extent of these stands is not declining.
Monitor the frequency, location, and ignition source of all wildland fires
within this community to develop a long-term fire record.

Chaparral/Scrub: Natural Community
Natural-community-level monitoring and adaptive-management relevant to
chaparral/scrub include the following actions.

Monitoring Design Phase
Develop conceptual ecological model for grassland/shrub community type.

Inventory Phase
Quantitatively classify each major chaparral stand in the Preserve System to
the alliance level according to the CNDDB vegetation classification scheme
(California Department of Fish and Game 2002) to aid in cataloguing habitat
diversity and in tracking habitat responses to management.
Estimate the age of chaparral stands; map and monitor the successional stage
of chaparral to ensure an adequate diversity of stand ages and an adequate
distribution of canopy gaps to sustain chaparral herbs.

Long-Term Monitoring Phase
Determine the habitat function of chaparral/scrub for Alameda whipsnake
and the need for active management measures to maintain or enhance this
species.
Assess exotic invasive plants, including maps and descriptions of their
distribution and abundance; their known or potential effects on ecosystem
function, native biological diversity, sensitive natural communities, and
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covered species; and the means and risk of their spread to other areas within
and outside the preserves.
Document any signs of disturbance within the Preserve System from
recreational uses, and assess annually.

Chaparral/Scrub: Species
Species-level monitoring and adaptive management relevant to chaparral/scrub
include the actions listed below.

Monitoring Design Phase
Identify monitoring strategies for covered species.

Inventory Phase
Map and monitor stands of Mount Diablo manzanita in the Preserve System;
determine the age structure of stands to ensure adequate structural diversity
and assess their ability to reproduce without fire.
Map and monitor populations of Mount Diablo fairy lantern, Diablo
helianthella, and Brewer’s dwarf flax in the Preserve System and develop
pilot projects to determine each species’ response to management actions
such as burning.

Long-Term Monitoring Phase
Monitor response of Alameda whipsnake population to prescribed burn and
wildfires. Consider new research results on the effects of prescribed burning
on Alameda whipsnake within its range (K. Swaim, due in 2005).
Further refine species-habitat models.

7.5.4

Oak Woodland
Associated Land Cover Type
Oak woodland
Oak savanna
Mixed evergreen woodland
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Associated Covered Species
San Joaquin kit fox [grassland]
Golden eagle [grassland]
Silvery legless lizard [grassland]
Western pond turtle [wetlands]
California tiger salamander [grassland]
California red-legged frog [wetlands]
Mount Diablo fairy lantern [chaparral/scrub]
Diablo helianthella [chaparral/scrub]
Brewer’s dwarf flax [chaparral/scrub]
Showy madia
Round-leaved filaree [grassland]

Ecology
Oak woodland is common in the inventory area (17%) and is primarily found in
the mid- to high-elevation zones in the southwestern portion. Common species
include blue oak, interior live oak, valley oak, and coast live oak. Oak woodland
grades into mixed evergreen forest at higher elevations in which codominant
species in the oak woodland, such as California bay, California buckeye, and
foothill pine, become more prevalent. Oak woodland can also occur along
ephemeral and intermittent drainages with coast live oak occurring alongside
riparian woodland trees, including California buckeye, big-leaf maple, and
California bay.
Many factors may influence the population dynamics of oaks (Pavlik et al. 1991).
Accordingly, a site-specific assessment is required to determine the factors most
important in stands within preserves. Based on an assessment of oaks in the
Kellogg Creek watershed (Jones & Stokes Associates 1995), the health of this
natural community in the inventory area may be limited by a lack of oak
regeneration due to a high density of invasive weeds and nonnative plants in the
understory. Some studies have found browsing by deer and livestock as well as
grazing by small mammals to impair recruitment (Bartolome et al. 2002, Tyler et
al. 2002, Borchert et al. 1989). Fire may have negative or no effect on oak
recruitment, depending on the timing, frequency, and intensity of the fire (Griffin
1977; Bartolome et al. 2002).

Threats
Wild pigs may be a serious threat to oak regeneration in the inventory area. A
recent study of the effects of wild pigs in California showed that they can disturb
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up to 35–65% of the ground annually where they occur in high densities and that
they significantly reduce acorn survival (Sweitzer and Van Vuren 2002).
Sudden oak death (SOD), caused by the pathogen Phytophthora ramorum, is a
serious threat to oak woodlands and mixed evergreen forests in northern
California. Several dominant and important trees in the inventory area have been
identified as hosts to this pathogen: coast live oak, California black oak,
California bay laurel, madrone, California buckeye, and big-leaf maple
(Davidson et al. 2003).

Oak Woodland: Landscape
Landscape-level monitoring and adaptive-management relevant to oak woodland
include the following actions.

Inventory Phase
Using recent aerial photographs, document the range of percent canopy
coverage within the Preserve System to estimate structural habitat diversity.
Also, separate mapping of oak woodland stands from stands of mixed
evergreen forest, which could not be done for this Plan.
Determine the status of tree recruitment using historical aerial photographs, if
available. Determine whether the current canopy coverage of oaks are
increasing, decreasing, or stable within the Preserve System. Oak stands in
preserves will be evaluated in accordance with the decision-making process
adopted by the California Department of Forestry and Fire Protection (Jones
& Stokes Associates 1988) and used for management of oak stands in the
Los Vaqueros Watershed (Brady and Associates 1997).

Long-Term Monitoring Phase
At least every 5 years, oak savannas and woodlands within preserves will be
reevaluated using aerial photographs and the oak decision-making process
(Figure 5-12). This time interval will allow the Implementing Entity to
capture any large-scale changes and adjust management priorities if
necessary. More intensive management actions will be conducted if a
decline in oak woodland or oak savanna stands is observed.

Oak Woodland: Natural Community
Natural-community-level monitoring and adaptive-management relevant to oak
woodland include the following actions.
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Monitoring Design Phase
Develop conceptual ecological model for oak woodland community type.

Inventory Phase
Assess oak stands (e.g., canopy coverage, tree condition, seedling and
sapling abundance and survival, population age structure, acorn production)
within the preserve within 2 years of acquisition to identify factors that may
be limiting ecological functions. If canopy coverage is declining and/or tree
recruitment is insufficient, adaptive management actions will be
implemented to improve recruitment. These actions will be site specific and
may include modifying livestock practices, replanting; fencing saplings;
reducing competing herbaceous vegetation; and controlling wild pigs.
Use planning and pre-acquisition surveys and other ground truthing to
establish the distribution and abundance of each species of oak within the
Preserve System.
Test alternative methods of oak plantings, irrigation, and herbivory
protection to maximize sapling survival.

Long-Term Monitoring Phase
Assess exotic invasive plants, including maps and descriptions of their
distribution and abundance; their known or potential effects on ecosystem
function, native biological diversity, sensitive natural communities, and
covered species; and the means and risk of their spread to other areas within
and outside the preserves.
Monitor impacts from recreation use on biological resources and manage
adaptively to reduce or eliminate impacts.
Monitor oak stands for Sudden Oak Death.

Oak Woodland: Species
Species-level monitoring and adaptive management relevant to oak woodland
include the actions listed below.

Monitoring Design Phase
Identify monitoring strategies for covered species.
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Long-Term Monitoring Phase
Monitor wild pig populations to track the success of control techniques and
to determine their effects on oak woodlands and oak regeneration, in
particular.
Determine if populations of showy madia are being sustained and, if
possible, enhanced.
Further refine species-habitat models and develop model for showy madia, if
feasible.

7.5.5

Streams and Riparian Woodland/Scrub
Associated Land Cover Type
Riparian woodland
Riparian scrub
Stream

Associated Covered Species
Swainson’s hawk
Western pond turtle [wetlands]
California red-legged frog [wetlands]
Foothill yellow-legged frog

Ecology
Riparian woodland is dominated by phreatophytic trees and is associated with
streams and permanent and intermittent water sources. Riparian scrub is an early
successional stage of riparian woodland and, thus, is dominated by young trees
and shrubs. Riparian scrub may also occur in areas too dry or with groundwater
too deep to support riparian trees. Generally, riparian areas occur as narrow
corridors along streams representing less than 1% of the inventory area.
Due to its dependence on stream channels, riparian vegetation is adapted to a
particular disturbance regime. The common riparian species of cottonwood and
willow generally require bare mineral soil and high light for germination. Floods
can provide these conditions through the processes of erosion and deposition.
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Threats
Threats to riparian vegetation include uncontrolled livestock access to riparian
areas. Livestock adversely affect existing habitats through the trampling of
native vegetation, inducing bank erosion, introducing nonnative vegetation, and
reducing the natural recruitment and establishment of native riparian vegetation
through grazing. Moreover, introduction of animal waste can have adverse
effects on water quality.
Invasive, nonnative plant species can outcompete native plant species for limited
water, nutrients, light, and space. This competition results in a decrease in the
overall species diversity and, consequently, in the quality of habitat. Additional
threats include channelization and levee construction, hardscape construction
(e.g., riprap, concrete channel lining), and clearing for agriculture or urban
development.

Streams and Riparian Woodland/Scrub:
Landscape
Landscape-level monitoring and adaptive management relevant to streams and
riparian woodland/scrub include the following actions.

Inventory Phase
Inventory riparian corridors within the preserves to identify stream segments
suitable for enhancement or restoration.
Use data from USGS gauging stations and/or weather stations to collect
information on flood processes and their effect on other hydro-geomorphic
processes and riparian communities.
Assess connectivity of riparian corridors.

Long-Term Monitoring Phase
Investigate and document historical natural-disturbance regimes in streams,
and document hydrologic changes that may be affecting riparian systems.

Streams and Riparian Woodland/Scrub: Natural
Community
Natural-community-level monitoring and adaptive management relevant to
streams and riparian woodland/scrub include the following actions.
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Monitoring Design Phase
Develop conceptual ecological model for streams and riparian
woodland/scrub natural community.
Initiate a pilot project to develop restoration measures for individual sites or
stream reaches based on specific geomorphic, hydraulic, and hydrologic
conditions; extent and quality of existing habitats (e.g., percent native
vegetation and presence/absence of exotic wildlife such as bullfrogs or
cowbirds); existing wildlife use; and the potential for adverse effects (e.g.,
disturbance and/or removal of existing wetland habitat). These measures will
include descriptions of plant material requirements (e.g., collected and
propagated from local sources); planting and construction methods; and
adaptive management and monitoring requirements including indicators and
success criteria.
Determine indicator species for monitoring restoration and develop criteria

Long-Term Monitoring Phase
Monitor effects of livestock access and livestock exclusion on community
composition and recruitment of dominant trees and shrubs.
Assess exotic invasive plants, including maps and descriptions of their
distribution and abundance; their known or potential effects on ecosystem
and hydro-geomorphic functions, native biological diversity, sensitive natural
communities, and covered species; and the means and risk of their spread to
other areas within and outside the preserves.
Monitor success of restored areas in recreating native cover and natural
hydro-geomorphic and ecological processes.
Monitor impacts from recreation use on biological resources and manage
adaptively to reduce or eliminate impacts.
Monitor restored riparian areas for presence of bullfrogs and other nonnative
species including fish that have the potential to prey on native amphibians.

Streams and Riparian Woodland/Scrub: Species
Species-level monitoring and adaptive management relevant to streams and
riparian woodland/scrub include the actions listed below.

Monitoring Design Phase
Identify monitoring strategies for covered species.

East Contra Costa County HCP/NCCP

October 2006
7-46

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 7
Monitoring and Adaptive Management Program

Inventory Phase
More precisely map stream reaches with perennial water to improve the
species-habitat models for foothill yellow-legged frog and western pond
turtle.

Long-Term Monitoring Phase
Determine if populations of covered species are being restored and/or
sustained.
Monitor active nests of Swainson’s hawk to determine use patterns and
specific habitat needs for breeding sites.
Monitor use of riparian forest as a movement corridor by native mammals.
Further refine species-habitat models.

7.6 Database Development and Reporting
Proper data management, analysis, and reporting is critical to the success of the
adaptive management program. Data on monitoring methods, results, and
analysis must be managed, stored, and made available to Implementing Entity
staff, decision-makers, scientific advisors, and other appropriate persons. A
database and clear reporting procedure is also required for permit compliance.
The requirements for database development, maintenance, and data reporting are
described in Chapter 8 to synthesize these overlapping needs.

7.7 Budget
The Implementing Entity will prepare annual budgets for monitoring, adaptive
management, and directed-research costs (see Chapter 9 for a complete
discussion of Plan costs). Monitoring and adaptive-management costs include
the cost of planning, conducting, analyzing, and reporting on implementation of
monitoring and adaptive management (compliance monitoring, pre-acquisition
surveys, planning surveys for covered activities within preserves, preconstruction
surveys within preserves, construction monitoring within preserves, and
effectiveness monitoring). Monitoring costs also include the funding of pilot
projects and limited directed research.
Monitoring costs are perhaps the most uncertain element of the HCP/NCCP
because of the wide range of monitoring options available (location, frequency,
intensity, number of variables, number of monitoring staff, analysis complexity,
etc.). Upon initiation of implementation, a comprehensive monitoring strategy
will be written that draws on the guidelines developed above. This strategy will
be developed within the funding parameters established for monitoring in
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Chapter 9. These parameters were derived from ongoing NCCP, HCP, and other
monitoring efforts and represent an estimate for these costs based on currently
functioning programs. It is critical that the Implementing Entity establish clear
monitoring goals that are linked to the available budget. Monitoring priorities
should be reassessed frequently to ensure that all monitoring goals can be met.
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Table 7-1. Example Performance Indicators for Monitoring Effectiveness of Key Conservation Measures a

Page 1 of 7

Example Performance Indicators2
Conservation Measure

Performance Period1

Example Minimum Value3

Example Target Value4

2.2 Manage Wetlands and Ponds:
native wetlands

___ years following
acquisition of native
wetlands

% relative native plant cover:

% relative native plant cover:

•

•

2.2 Manage Wetlands and Ponds:
stock ponds and permanent wetlands

__ years following
acquisition of stock
ponds and permanent
wetlands

Nonnative predators:

Nonnative predators:

•

•

Demonstrate an upward trend in % native
plant cover relative to existing conditions

Maintain __% of all stock ponds and
permanent wetlands free of nonnative fish
(except mosquitofish) and bullfrogs in any
given year

Emergent vegetation cover-margins:
•

Maintain native emergent vegetation
along at least __% of pond and wetland
edges

Emergent vegetation cover-pond surface:
•

2.2 Manage Wetlands and Ponds:
alkali wetland

__ years following
wetland restoration

Increase % native plant cover by __%
from existing conditions

Maintain all stock ponds and permanent
wetlands free of nonnative fish (except
mosquitofish) and bullfrogs annually

Emergent vegetation cover-margins:
•

Maintain native emergent vegetation
along at least __% of pond and wetland
edges

Emergent vegetation cover-pond surface:
•

For ponds designed to support tricolored
blackbird breeding: Maintain native
emergent vegetation over at least __% of
pond surface area

For ponds designed to support tricolored
blackbird breeding: Maintain native
emergent vegetation over at least __% of
pond surface area

Extent restored:

Extent restored:

•

•

15 acres5

15 acres5

Relative native alkali wetland plant cover:

Relative native alkali wetland plant cover:

•

•

__%

__%

Native plant diversity

Native plant diversity

•

•

__% of species in reference alkali
wetlands

__% of species in reference alkali
wetlands

Table 7-1. Continued

Page 2 of 7
Example Performance Indicators2

Conservation Measure

Performance Period1

Example Minimum Value3

Example Target Value4

2.2 Manage Wetlands and Ponds:
seasonal wetland

__ years following
wetland restoration

Extent restored:

Extent restored:

•

•

2.2 Manage Wetlands and Ponds:
Ponds

__ years following
pond creation

5

45 acres

45 acres5

Relative native seasonal wetland plant cover:

Relative native seasonal wetland plant cover:

•

•

__%

__%

Native plant diversity

Native plant diversity

•

•

__% of species in reference seasonal
wetlands

__% of species in reference seasonal
wetlands

Extent created:

Extent created:

•

•

5

13 acres

13 acres5

Emergent vegetation cover:

Emergent vegetation cover:

•

__% of ponds will support native
emergent vegetation > 5 feet tall (e.g.,
cattail or tules) over at least 35% of
surface area (for Tricolored Blackbird)

•

__% of ponds will support native
emergent vegetation > 5 feet tall (e.g.,
cattail or tules) over at least 50% of
surface area (for Tricolored Blackbird)

•

__% of ponds will support emergent
vegetation over at least __% but no more
than __% of the surface area (for
California red-legged frog)

•

__% of ponds will support emergent
vegetation over at least 30% but no more
than __% of the surface area (for
California red-legged frog)

% emergent vegetation cover-margins:

% emergent vegetation cover-margins:

•

•

Maintain native emergent vegetation
along at least __% of each pond margin

Maintain native emergent vegetation
along at least __% of each pond margin

Nonnative predators:

Nonnative predators:

•

•

Maintain __% of all ponds of free of
nonnative fish (except mosquitofish) and
bullfrogs in any given year

Maintain all ponds free of nonnative fish
(except mosquitofish) and bullfrogs
annually

Table 7-1. Continued

Page 3 of 7
Example Performance Indicators2

Conservation Measure

2.2 Manage Wetlands and Ponds:
perennial wetlands

Performance Period1

__ years following
perennial wetland
restoration

Example Minimum Value3

Example Target Value4

Hydrology:

Hydrology:

•

•

Maintain ponded surface water until
October 1 in normal rainfall years6

Maintain ponded surface water until
October 1 in dry rainfall years6

Extent created/restored:

Extent created/restored:

•

•

5

32 acres

32 acres5

Emergent vegetation cover:

Emergent vegetation cover:

•

•

__% of perennial wetland acreage will
support native emergent vegetation > 5
feet tall (e.g., cattail or tules) over at least
__% of surface area (for tricolored
blackbird)

__% of perennial wetland acreage will
support native emergent vegetation > 5
feet tall (e.g., cattail or tules) over at least
__% of surface area (for tricolored
blackbird)

% emergent vegetation cover:

% emergent vegetation cover:

•

•

Maintain native emergent vegetation
along at least __% of each wetland

Maintain native emergent vegetation
along at least __% of each wetland

Nonnative predators:

Nonnative predators:

•

•

Maintain __% of all wetlands free of
nonnative fish (except mosquitofish) and
bullfrogs in any given year

Maintain __% of all wetlands free of
nonnative fish (except mosquitofish) and
bullfrogs in any given year

Hydrology:

Hydrology:

•

•

Maintain wetlands year-round in normal
rainfall years6

Maintain wetlands year-round in dry
rainfall years6

Table 7-1. Continued

Page 4 of 7
Example Performance Indicators2

Conservation Measure

Performance Period1

Example Minimum Value3

Example Target Value4

2.4 Manage Grassland

__ years following
implementation of
preserve-wide
management of
grasslands (and after
pilot study complete)

% native forb cover:

% native forb cover:

•

•

Demonstrate an upward trend in % native
forb cover relative to existing conditions

Increase native forb cover by __% relative
to existing conditions

% native grass cover:

% native grass cover:

•

•

Demonstrate an upward trend in % native
grass cover (annual or perennial) relative
to existing condition

Native plant diversity:
•

Increase native grass cover by __%
relative to existing conditions

Native plant diversity:
•

Demonstrate an upward trend in native
plant diversity

Demonstrate an upward trend in native
plant diversity

2.5 Manage Natural Burrow
Availability and Prey Base in
Grasslands

__ years following
implementation of
measure

Abundance of burrows:

Abundance of burrows:

•

•

2.6 Manage Oak Woodland and
Oak Savanna

Implement measures
to increase oak tree
establishment and
densities within __
years of detecting a
decline in canopy
cover

Absolute oak tree canopy cover:

Absolute oak tree canopy cover:

•

•

Demonstrate and upward trend in burrow
density within the preserve

Maintain the existing % absolute oak tree
canopy cover in oak savanna and
woodlands on preserves

Increase the density of burrows within
preserves by __%

Maintain the existing % absolute oak tree
canopy cover in oak savanna and
woodlands on preserves

Table 7-1. Continued
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Example Performance Indicators2

Conservation Measure

Performance Period1

Example Minimum Value3

Example Target Value4

2.7 Compensate for Loss of Oak
Savanna

__ years following
initial plantings of
oak trees

Extent restored:

Extent restored:

•

•

__ years following
initial plantings of
oak trees

5

36 acres

% oak-tree canopy cover:

% oak- tree canopy cover:

•

•

% tree canopy cover equal to or up to
__% greater than the percent canopy
cover in oak savanna stands removed by
covered activities

Understory native plant cover:

•

•

•

__ years following
initial treatments

% tree canopy cover equal to or up to
__% greater than the percent canopy
cover in oak savanna stands removed by
covered activities

Understory native plant cover:
Develop an understory with native plant
cover within __% of existing conditions

Understory native plant diversity:

2.9 Manage Streams and Riparian
Woodland/Scrub

36 acres5

Develop an understory with native plant
diversity at least __% of existing
conditions

Develop an understory with native plant
cover equal to or greater than that of
existing conditions

Understory native plant diversity:
•

Develop an understory with native plant
diversity equal to or greater than existing
conditions

Relative native tree canopy cover:

Relative native tree canopy cover:

•

•

Increase the existing relative native tree
canopy cover by at least __%

Increase the existing relative native tree
canopy cover by at least __%

Relative native shrub canopy cover:

Relative native shrub canopy cover:

•

•

Increase the existing relative native shrub
canopy cover by at least __%

Increase the existing relative native shrub
canopy cover by at least __%

Table 7-1. Continued
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Example Performance Indicators2

Conservation Measure

Performance Period1

Example Minimum Value3

Example Target Value4

2.10 Restore Streams and Riparian
Woodland/Scrub to Compensate for
Habitat Loss and to Increase
Biodiversity

__ years following
restoration planting

Extent restored:

Extent restored:

5

1 acre

1 acre5

Relative native tree canopy cover:

Relative native tree canopy cover:

•

•

Establish a relative native tree canopy
cover by of at least __%

Establish a relative native tree canopy
cover by of at least __%

Relative native shrub canopy cover:

Relative native shrub canopy cover:

•

•

Establish a relative native shrub canopy
cover of at least __%

Establish a relative native shrub canopy
cover of at least __%

3.6 Compensate for Loss of Giant
Garter Snake Habitat: created
habitat7,8

To be established by
USFWS7

To be developed in coordination with
USFWS7

Not applicable.

3.8 Compensate for Loss of
Occupied Covered Shrimp Habitat:
seasonal wetland or vernal pool
creation8

__ years following
completion of
seasonal wetland or
vernal pool
construction

Extent created:

Extent created:

•

•

2 acres of created seasonal wetland for
every affected acre of same

2 acres of created seasonal wetland for
every affected acre of same

Hydrology:

Hydrology:

•

•

Maintain pooled surface water in normal
rainfall years6 similar in duration to
reference sites within preserves

Maintain pooled surface water in normal
rainfall years6 similar in duration to
reference sites within preserves

Native plants:
•

Self-sustaining populations of native
vernal pool plants are maintained

Shrimp:
•

Self-sustaining populations of covered
shrimp affected by covered activities are
maintained

Table 7-1. Continued
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Example Performance Indicators2

Conservation Measure

Performance Period1

Example Minimum Value3

Example Target Value4

Notes:
a This table provides a framework for evaluating the success of certain conservation measures. The Implementing Entity will develop values for assessing
success during the Monitoring Design Phase (see Chapter 7, Section 7.3.1).
1 The estimated period following enhancement/creation/restoration of a natural community at a site during which performance standards should be achieved.
2 Performance indicators are shown in italics.
3 The example minimum value is the minimum measured value for each performance indicator that must be achieved during the performance period.
4 The example target value represents the optimal desired value for each performance indicator and the design and management objectives for
enhanced/created/restored natural communities. If performance objectives are not achieved, adaptive management actions may be triggered.
5 Acres restored are estimates based on the preliminary draft initial permit area and application of required restoration ratios in Table 5-20a. Actual restoration
performance standard/target may vary depending on actual field-verified impacts.
6 Normal rainfall years are defined as within 1 standard deviation of the annual average rainfall as measured at the California Irrigation Management
Information System (CIMIS) Brentwood rain gauge over the hydrologic record of the gauge (October-September). Dry years are defined as less than 1
standard deviation from the annual mean.
7 These performance periods, minimum and target values only apply if habitat is created under the HCP/NCCP to compensate for impacts on habitat with
implementation of covered activities. Compensation may also be provided through purchase of mitigation credits from an USFWS/DFG-approved
mitigation bank.
8 It is anticipated that performance indicators and values for created habitat will be developed in coordination with USFWS/DFG and the Science Advisors
and will be based on the type and condition of habitat that is affected by covered activities.

Table 7-2. Potential Experimental Pilot Projects
Conservation Measure

Potential Experimental Pilot Project

Natural Community-Level Measures
•

Determine the effectiveness of small checkdams in arresting stream-channel erosion in seasonal alkali
wetlands.

•

Use experimental-management techniques to test different creation/restoration methods (i.e., use preand post-treatment monitoring, replication, controls).

•

Conduct pilot project to determine the relative benefit to California red-legged frog, California tiger
salamander, and western pond turtle of different pond treatments such as access/exclusion by livestock,
vegetated/unvegetated banks, and pond depth and duration.

•

Develop a pilot project to determine the feasibility of grassland enhancement on a large scale:
investigate the effect of management actions on native grassland species.

•

Develop projects that test the effect of different grazing practices (e.g., grazing intensity, duration,
season, type of livestock) on the maintenance and regeneration of native grasses and forbs. If possible,
combine grazing treatments with other management techniques such as prescribed burns and hand
seeding to detect interactions among management treatments.

2.5 Manage Natural Burrow Availability and
Prey Base in Grasslands

•

Develop a pilot project of management methods to increase prey for covered grassland species.
Consider using methods already developed and applied to the Los Vaqueros Watershed to monitor
ground squirrel population density as an indicator of habitat quality for San Joaquin kit fox.

2.6 Manage Oak Woodland and Oak Savanna

•

Test alternative methods of oak plantings, irrigation, and herbivory protection to maximize sapling
survival.

2.10 Restore Streams and Riparian
Woodland/Scrub to Compensate for Habitat
Loss and Increase Biodiversity

•

Initiate a pilot project to develop restoration measures for individual sites or stream reaches based on
specific geomorphic, hydraulic, and hydrologic conditions; extent and quality of existing habitats (e.g.,
percent native vegetation and presence/absence of exotic wildlife such as bullfrogs or cowbirds);
existing wildlife use; and the potential for adverse effects (e.g., disturbance and/or removal of existing
wetland habitat.

2.2 Manage Wetlands and Ponds

2.4 Manage Grassland

Table 7-2. Continued
Conservation Measure

Page 2 of 2
Potential Experimental Pilot Project

Species-Level Measures
3.1 Protect and Enhance Roosting Habitat for
Townsend’s Western Big-eared Bat

•

Develop a pilot project to evaluate the suitability of artificial hibernacula for use by Townsend’s bigeared bat.

3. 4 Temporarily Create Artificial Burrows in
Grasslands to Attract and Retain Burrowing
Owls

•

Determine the most effective artificial-burrow designs and placement strategies for attracting
burrowing owls and ensuring reproductive success of owls that use artificial burrows.

3.5 Install Temporary Artificial Perches to
Attract and Retain Burrowing Owl

•

Determine the effectiveness of artificial perch sites in attracting use by burrowing owls and the most
effective perch designs and placement strategies (e.g., height above ground level, location relative to
available burrows).

3.10 Plant Salvage when Impacts are
Unavoidable

•

Use pilot projects to develop methods for salvaging and propagating covered-plant species from
impact sites and for reestablishing salvaged plants at new locations to establish new populations.
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Flowchart of the Adaptive Management Process
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Figure 7-2
Continuum of Experimental Management
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Figure 7-3
Timing of Monitoring Phases
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Figure 7-4
Adaptive Management Concept Model
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Figure 7-5
Example Stress-Response Model 1

Southern Marl Prairies Conceptual Ecological Model
Adapted from:
Comprehensive Everglades
Restoration Plan, March 29,
2001 (Revised 2003).
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Example Stress Response Model 2
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Plan Implementation

8.1 Overview
Implementation of the HCP/NCCP begins when the Implementing Agreement is
executed and the Section 10(a)(1)(B) incidental take permit and NCCP permit are
issued. Primary responsibility for implementing the Plan rests with the
Permittees. However, as described in this chapter, other groups are responsible
for implementing some aspects of the Plan. The successful execution of the
conservation strategy, monitoring program, covered-activity approvals, and
reporting that are part of the Plan require coordinated actions among local
jurisdictions, CDFG, USFWS, public land managers, and the private sector.
In general, local jurisdictions will implement the HCP/NCCP through their
planning departments and through an Implementing Entity as described below.
This chapter describes the overall implementation policies of the Plan, including
institutional arrangements, organizational structure, approval processes, land
acquisition, and roles and responsibilities of signatories to the Implementing
Agreement and other stakeholders.

8.2 Implementation Structure
Plan implementation will be overseen by the Implementing Entity, which will be
a Joint Exercise of Powers Authority formed by the cities and the County (Figure
8-1). Day-to-day implementation of the HCP/NCCP will be managed by an
Executive Director and her/his staff and consultants. The Implementing Entity
has the authority to delegate some of its responsibilities to existing or newly
created entities including agencies and nongovernmental organizations, though
the Implementing Entity is ultimately responsible for ensuring implementation of
the HCP/NCCP. Many existing organizations and agencies in the East County
area already have significant expertise and experience in resource conservation,
and the Implementing Entity may be able to more effectively and efficiently
ensure implementation of the HCP/NCCP by partnering with these existing
institutions. However, the Implementing Entity shall have the authority to
directly implement all aspects of HCP/NCCP itself should this be necessary.
Options that could be considered to implement some or all of the duties of the
Implementing Entity include those listed below.
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Staff dedicated to the Implementing Entity and independent of other
agencies.
Staff wholly or partly dedicated to the Implementing Entity but housed
within one or more existing government agencies.
A land trust specifically formed to implement the Plan.
Contracts with existing organizations that have relevant experience and
expertise, such as experience with land management or monitoring (e.g.,
EBRPD1, CDPR, Center for Natural Lands Management).
Other organizations with important roles in HCP/NCCP implementation include
the regulatory agencies, other land management agencies, Science Advisors, and
the public (Figure 8-1). The roles, responsibilities, and relationships of each
group are described below. Unless otherwise stated, all obligations and
responsibilities described in this chapter rest with the Implementing Entity.

8.2.1

Participating Local Jurisdictions
The following local jurisdictions will be Permittees under the HCP/NCCP.
City of Brentwood.
City of Clayton
City of Oakley.
City of Pittsburg.
Contra Costa County.
Contra Costa County Flood Control and Water Conservation District.
East Bay Regional Park District.
The Implementing Entity for the HCP/NCCP (see below)
It is expected that each of these jurisdictions will be a Permittee on the ESA
Section 10(a)(1)(B) incidental take permit and the NCCPA permit providing
authorization for take that occurs from covered activities within their respective
jurisdictions (Chapter 2). Each will also be a signatory to the Plan’s
Implementing Agreement. However, the participating jurisdictions will vest the
responsibility for implementing the Plan to the Implementing Entity as described
below. In other words, the Implementing Entity will oversee implementation of
the Plan on behalf of the participating jurisdictions. Nevertheless, the
participating jurisdictions will ultimately be responsible for compliance with all

1

EBRPD is expected to be a significant partner during Plan implementation. Since publication of the Draft
HCP/NCCP, EBRPD intends to sign the Implementing Agreement and become a Permittee under the HCP/NCCP.
As further described in Section 9.4 of the Implementing Agreement, EBRPD will agree to maintain its level of
acquisition effort in the HCP/NCCP inventory area, subject to the availability of funding, and estimates that this will
result in the acquisition of approximately 10,000 acres in the HCP/NCCP area over the 30-year life of the Plan.
East Contra Costa County HCP/NCCP
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the terms and conditions of the Plan’s permits and for the performance of the
Implementing Entity. Each local jurisdiction will provide staff to advise the
Implementing Entity on HCP/NCCP implementation (Figure 8-1).
It is anticipated that most applications for coverage under the HCP/NCCP will
come from private developers in the participating cities and the County. These
jurisdictions will be responsible for determining the completeness of each project
application (see Applicant Responsibilities and the Application Process below for
details). If the application is complete and the applicant has complied with all
relevant terms of the HCP/NCCP as determined by the participating jurisdiction,
the participating jurisdiction will grant take authorization under the HCP/NCCP
as part of its normal project review process (e.g., grading permit issuance, EIR
certification). Participating local jurisdictions will also be responsible for
reporting the relevant details of approved projects to the Implementing Entity
(for entry into the HCP/NCCP database), for monitoring developer compliance
with the avoidance and minimization requirements specified in the applicable
conservation measures (see Chapter 6), and for collecting fees.

8.2.2

Implementing Entity
The Implementing Entity consists of the Governing Board, the Executive
Director, and Staff. The Implementing Entity executes the requirements of the
Plan as well as the Implementing Agreement. The Implementing Entity also
coordinates with Science Advisors, outside consultants, and other land
management agencies to ensure adequate and coordinated implementation of the
Plan. The Implementing Entity includes a network of staff scientists,
administrators, and other specialists that carry out planning and design, habitat
restoration, monitoring, adaptive management programs, and periodic
coordination with and reporting to regulatory agencies.
The Implementing Entity will be responsible for overseeing and ensuring the
day-to-day tasks of implementing the HCP/NCCP “on the ground,” although
some of the activities may be delegated to and carried out by contractors or
partners such as land management agencies. The Implementing Entity’s duties
will consist of routine Plan activities such as identifying suitable conservation
properties, undertaking survey and monitoring efforts on HCP/NCCP preserves,
contacting neighboring landowners to explain coverage under the permit,
maintaining a database of relevant preserve information, and tracking habitat
losses and acquisition.
The Implementing Entity will be composed of administrative and technical staff
or consultants led by an Executive Director (see below for details of the
organizational structure of the Implementing Entity). The Implementing Entity
will hold title to lands or easements it purchases and will oversee cooperative
agreements with other land management entities that own and/or manage
preserves for the Implementing Entity as part of the HCP/NCCP Preserve
System. The Implementing Entity may contract out its functions to a third party
such as a local land management agency (e.g., EBRPD or CCWD).

East Contra Costa County HCP/NCCP
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Implementing Entity Governing Board
The Implementing Entity Governing Board will consist of elected officials from
participating city councils and the County Board of Supervisors. The Governing
Board, as the decision-making body for the Implementing Entity, will help to
oversee compliance with those responsibilities set forth in the HCP/NCCP and
assigned to the Implementing Entity. The Governing Board will meet quarterly
for the first 5 years of Plan implementation, or as often as needed to effectively
oversee plan implementation during these critical first years. Meeting frequency
can be reduced after 5 years, if desired. The Implementing Entity will receive
advice from the groups discussed below through the Governing Board.

8.2.3

Other Land Management Agencies
Local land management agencies are important to the success of the Plan.
HCP/NCCP preserves will often border existing parks or public lands run by
EBRPD, the California Department of Parks and Recreation (CDPR), CCWD,
and other public agencies or private land trusts. These agencies will be invited to
help guide implementation of the Plan as advisors to the Implementing Entity
and/or the Governing Board. In addition, land managers from these
organizations will be invited to coordinate closely with the Implementing Entity
to ensure that management actions are compatible across the region. Significant
cost savings can be achieved by coordination of local land management agencies
in undertaking joint management actions that are consistent with this Plan. These
land management agencies may wish to establish a formal committee to facilitate
this coordination and information sharing.

Technical Advisory Committee
If the Implementing Entity relies on other land management agencies to perform
some of its duties, then senior land management staff of these other agencies will
participate in a Technical Advisory Committee that includes preserve
management staff of the Implementing Entity. The Technical Advisory
Committee will report to the Executive Director and serve as a coordinating body
to ensure that land management, monitoring, and other HCP/NCCP activities are
applied consistently across the Preserve System. Representatives of USFWS and
CDFG will serve as advisory members of the Technical Advisory Committee.

8.2.4

Regulatory Agencies
USFWS and CDFG are the regulatory agencies that issue the federal and state
permits for incidental take and regulate implementation of the Plan. They will
receive annual reports concerning plan implementation, and they will guide the
efforts of the Governing Board such that the Plan remains in compliance.
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Representatives of these agencies will serve as advisory members to the
Governing Board and the Technical Advisory Committee, if one is formed.
Regulatory agencies are responsible for providing guidance to the Implementing
Entity and Permittees on how to fulfill the terms of the permits. Regulatory
agencies will also assist the Implementing Entity in attempting to secure state and
federal funding for HCP/NCCP implementation (see Chapters 9 and 10).
As described in Chapter 1, the East Contra Costa County HCPA is pursuing
regional wetlands permit programs with the U.S. Army Corps of Engineers and
Regional Water Quality Control Board. If these permit programs are approved,
representatives of these agencies would also be included as advisory members to
the Governing Board and the Technical Advisory Committee, if one is formed.
The East Contra Costa County HCPA is also pursuing a programmatic streambed
alteration agreement with CDFG. Although CDFG is already an advisor to these
groups, they may choose to add an additional representative(s) to address stream
issues.

8.2.5

Science Advisors
Science Advisors with expertise in conservation biology, management of local
natural communities and agricultural lands, or the ecology of covered species
will be invited to provide input to the Governing Board as needed. The Science
Advisors’ primary function is to provide technical advice and help assemble the
best available scientific data on the Plan’s preserve assembly, monitoring, and
adaptive management program. A separate group of scientists will be convened
periodically in an Independent Conservation Assessment Team to provide
outside review of overall Plan progress. More detail on the structure, role, and
schedule of Science Advisors and the Independent Conservation Assessment
Team is provided below (see Structure of the Adaptive Management DecisionMaking Process).

8.2.6

Public Input
Public input is fundamental to ensuring success and continuing support and of the
HCP/NCCP throughout its implementation. The NCCP Act requires that the
Implementing Agreement provide for periodic reporting to the public on the
progress of NCCP implementation. Meetings of the HCP/NCCP Governing
Board will be open to the public, and public comments will be heard at each
meeting. (The Governing Board may need to hold periodic closed-door sessions
to discuss confidential items such as land transaction negotiations or legal
matters.) In addition, the public can contact the staff of the Implementing Entity
to comment on various aspects of Plan implementation. All data and reports
associated with the monitoring program for this Plan will be available to the
public, with the exception of reports documenting surveys on private lands
considered for acquisition but not yet acquired by the Implementing Entity.
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Public Advisory Committee
The HCP/NCCP Governing Board will establish and appoint a public advisory
committee to solicit input from stakeholders with interest in Plan
implementation. The committee will report directly to the HCP/NCCP
Governing Board. Committee members will be drawn from a variety of interest
groups, including conservation advocacy organizations, landowner groups, and
development interests. Staff from local jurisdictions and the regulatory agencies
should participate in advisory committee meetings to help assure broad
coordination among those parties interested in and responsible for implementing
the Plan. Meeting frequency will be determined by the Implementing Entity and
the committee; quarterly meetings are recommended to start. Meetings will be
open to the public. The committee may sunset at the end of the permit term.
The public advisory committee will provide input to the HCP/NCCP Governing
Board and staff on all aspects of Plan implementation, with an emphasis on the
following topics.
Expenditure of funds for habitat conservation measures.
The general permit issuance process (but not project-by-project input on
permits).
Operation of preserves and adaptive management.
Adherence to plan commitments (e.g., no surprises, neighboring landowner
protections).
The criteria listed below will guide establishment and operation of the public
advisory committee.
The committee will include representation of organizations and individuals
with direct interest in Plan implementation, and will be composed of the
following members appointed by the Governing Board:
three private permit seekers, (e.g., private developers or their
representatives);
three conservation advocates, (e.g., established organizations that
represent members in the inventory area);
three private landowners and/or agriculturalists, or their representatives;
three people representing suburban and rural residents of the Plan area;
and
public agency staff, who shall also attend and participate in committee
meetings.
Despite formal membership, committee meetings will be open to the public,
and members of the public will be encouraged to participate in discussions
and be part of committee recommendations.
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The committee shall attempt to operate by consensus. When consensus is not
possible, the conflicting positions should be communicated to the Governing
Board.
The committee shall strive in their recommendations to be objective,
balanced, and constructive to help the Plan succeed biologically, financially,
and within the social context of East Contra Costa County.

Annual Public Workshop
At least once annually, the HCP/NCCP Governing Board will report on the
progress of implementation directly to the public in a workshop. The Board will
summarize habitat losses and gains, habitat restoration and creation, and
management and monitoring accomplishments for the previous year. The
meeting will provide a forum for the public to ask questions and provide
comments directly to the Board on the overall progress of HCP/NCCP
implementation. Periodic formal review of Plan progress in a public forum may
also be appropriate and could perhaps coincide with the 5-year conservation
audits by the Independent Conservation Assessment Team (see below for a
description of this group and its function).

8.3 Responsibilities of the Implementing Entity
The Implementing Entity is tasked with the actual implementation of HCP/NCCP
measures as described in the Plan. These wide-ranging responsibilities include
but are not limited to those listed below.
Developing and maintaining annual budgets and work plans.
Obtaining grants.
Receiving, managing, tracking, reporting, and expending funds or
endowments, including fee revenues collected or paid by other Permittees.
Researching land acquisition opportunities (fee title or conservation
easement).
Negotiating land acquisition or conservation easements with private
landowners.
Negotiating land acquisition or conservation easements in partnership with
other organizations.
Training staff in local jurisdictions to review applications for take
authorization in compliance with the Plan. Assisting local jurisdictions to
ensure that project proponents comply with the provisions of the Plan,
including performance of required avoidance, minimization, and mitigation
measures.
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Promoting coordination among Permittees to ensure that the Plan is
implemented consistently and effectively.
Approving offers of land in lieu of the development fee that may be made by
project proponents (see Section 8.6.7) and making determinations on other
implementation matters that require approval of the Implementing Entity, as
specified in this Plan or the Implementing Agreement (see summary in
Section 8.7).
Reviewing applications for take authorization submitted by Participating
Special Entities (see Section 8.4 below) and documenting permit usage by
each Permittee.
Monitoring landowner compliance with conservation easement terms.
Developing system-wide and site-specific management plans for the Preserve
System and individual preserves.
Designing and implementing habitat enhancement, restoration, and creation
and managing the affected areas in an adaptive management framework (see
additional detail below).
Administering the Neighboring Landowner Assurances Program described in
Chapter 10.
Obtaining additional permits for site-specific projects in the Preserve System
(e.g., wetlands permits, cultural resources compliance).
Implementing species-specific conservation measures within the Preserve
System.
Periodic mapping of the inventory area to update the land cover calculations.
Coordinating and communicating with local land management agencies.
Creating and maintaining databases.
Designing a scientifically-valid monitoring program and monitoring habitat
and species on HCP/NCCP preserves (see additional detail below and in
Chapter 7).
Overseeing land management activities in an adaptive management
framework (see additional detail below), either independently or in
partnership with other organizations.
Assuring that mitigation and conservation measures are being implemented
roughly proportional in time and extent to the impact on habitat or covered
species authorized under the Plan (e.g., see Conservation Measures 1.1, 2.3,
and 2.10 and Section 8.6.1) and notifying the other Permittees of the
requirement to make the land in lieu of fee provision compulsory when the
Plan is out of compliance or in jeopardy of being out of compliance with the
Stay Ahead provision, as well as notifying them when this requirement may
be lifted (see Section 8.6.1).
Calculating the amounts of automatic annual fee increases and distributing
these calculations to the cities and the County, in accordance with Chapter 9
of the HCP/NCCP.
East Contra Costa County HCP/NCCP
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Performing the periodic fee audits described in Chapter 9.
Preparing the Annual Report (see Section 8.10 below).
Assuring involvement in the implementation of the Plan by the public,
science advisors, interested agencies, and others.
The Implementing Entity will utilize specialists to ensure proper implementation
of these varied tasks. In consideration of these tasks and responsibilities, a
potential organizational structure of the Implementing Entity is shown in Figure
8-2. However, the actual structure used may differ depending on staff
qualifications and arrangements with local agency partners to fill all or some of
these roles.
Key roles are briefly described below. Each role could be performed by one or
more staff residing in different agencies, could be contracted to private
specialists, could be filled at different stages of Plan implementation, or could be
combined. Several roles could be performed by the same person.

8.3.1

Executive Director
The Executive Director reports to the Governing Board and directs the activities
of the Implementing Entity and the implementation of the Plan under the
authority granted by the Governing Board. The Executive Director’s
responsibilities include staff and consultant management, acquisition of outside
funding, coordination with external advisors and agencies, compilation of annual
reports to CDFG and USFWS, periodic reporting to the Governing Board, and
implementation of all adaptive management and monitoring efforts described in
the Plan. The Executive Director and his/her staff is also responsible for training
staff persons of local jurisdictions to review and process applications for
coverage under the HCP/NCCP. The Executive Director will oversee periodic
audits of local jurisdictions to ensure compliance with the terms of the Plan.
Audits will occur at the end of Plan years 1, 3, 6, 10, 15, 20, and 25 (i.e., more
frequently in early years of implementation than in later years). The Executive
Director will serve as the primary link between Implementing Entity staff, local
jurisdictions, regulatory agencies, other decision makers, and the general public.

8.3.2

Scientific Oversight
Scientific oversight is needed from a senior biologist to direct all technical
aspects of HCP/NCCP implementation, including the monitoring and adaptive
management program. S/he will collect and analyze data as required by the Plan,
keep abreast of current scientific methods and concepts, and provide continuous
oversight of the monitoring and adaptive management program (e.g., monitoring
methods, study designs) to ensure that the Preserve System incorporates the most
appropriate strategies. The Implementing Entity will be responsible for
communication with external scientists, including agency scientists, the Science
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Advisors, and the larger conservation science community. The Implementing
Entity must also encourage relationships with agency and academic scientists to
facilitate collaborations that will contribute to the conservation goals of the
HCP/NCCP.

8.3.3

Real-Estate Activities
The Implementing Entity conducts relevant financial and legal analyses to guide
selection of parcels for the Preserve System, and conducts or manages appraisals
and transactions. A specialist will be needed in real-estate law, zoning, and local
regulations to fulfill the fiduciary duties of the Implementing Entity for its
properties. The Implementing Entity may work with other organizations who
partner with it to acquire land to fulfill requirements of the Plan. Existing
agencies may already have staff with these skills; the Implementing Entity could
partner with such agencies to obtain these skills externally.

8.3.4

Grant Administration
The Implementing Entity is responsible for managing all grants, contracts, and
other funding sources during plan implementation. The Implementing Entity
must establish clear accounting procedures and methods for disbursing funds and
actively pursue and acquire additional funding for implementation of the Plan.
The Implementing Entity will actively write grant applications to secure these
funds. The Implementing Entity may work with other organizations who partner
with it to seek grants to fulfill requirements of the Plan. Existing agencies may
already have staff with these skills; the Implementing Entity could partner with
such agencies to obtain these skills externally.

8.3.5

Budget Analysis
The Implementing Entity is responsible for developing and monitoring budgets,
processing invoices, managing financial reserves, identifying cost savings, and
managing administrative contracts (e.g., liability insurance). The Implementing
Entity must also track expenditures and cash flow and establish and maintain an
internal accounting system and procedures.

8.3.6

GIS/Database Maintenance
The Implementing Entity must develop GIS and other database systems to
collect, store, and utilize spatial data necessary for Plan implementation. The
Implementing Entity will use GIS to guide preserve design and monitoring
programs. Implementing Entity staff or designees will organize and summarize
monitoring data, in spatial and non-spatial formats, such that the monitoring
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program effectively informs adaptive management strategies. The Implementing
Entity will track all data related to the progress of meeting HCP/NCCP goals and
objectives (e.g., land acquisition requirements by land cover type, covered
species habitat, plant populations). The Implementing Entity will also coordinate
development and management of the public web site.

8.3.7

Preserve Management and Monitoring
The Implementing Entity has primary responsibility for ensuring the day-to-day
management of the preserves in accordance with the Plan. The Implementing
Entity will direct the management of land acquired for the HCP/NCCP Preserve
System and coordinate with managers of other preserve lands (e.g., regional
parks, land trusts, mitigation banks, CCWD, CDFG) to form a biologically
cohesive network of protected areas in the inventory area. These activities will
include regular patrol, trash removal, fence/gate installation and repair, road
maintenance, and other necessary activities. The Implementing Entity will
prepare Preserve Management Plans for all units of the Preserve System (see
Chapter 5) to guide management at the site level. The Implementing Entity will
also be responsible for interim management of acquired lands prior to completion
of these Preserve Management Plans.
The Implementing Entity is also responsible for designing and implementing the
monitoring and adaptive management program described in Chapter 7.
Responsibilities include designing a scientifically robust monitoring program,
including sampling design, survey protocols, experimental management, pilot
studies, and prioritizing monitoring and research needs. The Implementing
Entity will also implement field studies, maintain monitoring equipment, collect
field data, and analyze monitoring data to evaluate and redirect management
actions, if needed. The Implementing Entity is also responsible for developing
overall management plans for the Preserve System, preserve-specific
management plans, and habitat restoration designs and construction drawings, or
for overseeing contractors conducting these tasks.

Approval of Monitoring Personnel for Take of
Federally Listed Covered Species
Some monitoring activities may require handling or disturbing federally-listed
covered species2 which would result in take. Take of federally-listed covered
species resulting from monitoring activities or for scientific purposes is
authorized under the HCP/NCCP provided that:

2

As of the Plan date, there are eight federally-listed covered species: San Joaquin kit fox, Alameda
whipsnake, giant garter snake, California red-legged frog, California tiger salamander, vernal pool fairy
shrimp, vernal pool tadpole shrimp, and longhorn fairy shrimp.
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Such take occurs during activities specifically described in the monitoring
protocols developed for the Preserve System and is consistent with
monitoring provisions set forth for specific sites in the Preserve Management
Plans approved by CDFG and USFWS.
The person performing the monitoring activities demonstrates an
understanding of the monitoring protocols, data collection techniques, and
handling procedures for the federally-listed covered species through (1)
training with the Implementing Entity or their representatives on these
procedures and standards, and (2) appropriate previous experience with the
federally listed covered species or similar species.
The person performing the monitoring activities carries out their duties in
conformance with the protocols and procedures specified in the training.
The names, contact information, and written certification of training and
qualifications for the monitoring personnel handling or disturbing federally
listed covered species are provided to USFWS prior to each person
conducting this monitoring. USFWS must approve each person before they
are authorized to take federally listed covered species. This documentation
will also be on file with the Implementing Entity.
These provisions are consistent with the USFWS policy as described in the
Habitat Conservation Planning Handbook (U.S. Fish and Wildlife Service and
National Marine Fisheries Service 1996).

Structure of the Adaptive Management DecisionMaking Process
As described in Chapter 7, adaptive management is a critical element of the
HCP/NCCP because it addresses many of the uncertainties of the Plan and
provides for continual adjustment and improvement towards meeting Plan goals
and objectives. Key to the success of the adaptive management program is a
clear and effective structure for making decisions on the basis of new data from
Plan monitoring and information from other sources. The Implementing Entity
will be advised by five groups that play an important role in adaptive
management (Figure 8-1).
Regulatory Agencies.
Other Land Management Agencies (or a Technical Advisory Committee).
Science Advisors.
Independent Conservation Assessment Team.
The Public.
The Implementing Entity’s responsibilities for implementing the adaptive
management plan are listed below.
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Designing a scientifically robust effectiveness monitoring program.
Gathering monitoring and research data, including relevant information
developed by others, and maintaining databases.
Disseminating HCP/NCCP–generated monitoring and research data,
including monitoring reports and research papers, to others.
Assessing the effectiveness of conservation measures.
Identifying the need to modify existing or to adopt additional conservation
measures and defining what to change and how to change it.
Identifying the need to modify the monitoring program and defining what to
change and how to change it.
Identifying the need for and implementing experimental pilot projects.
Identifying and prioritizing research needs and conducting critical directed
research.
Developing the adaptive management elements of Preserve Management
Plans.
Incorporating monitoring, research, and other adaptive management–related
activities into annual work plans.
Creating and maintaining a network of Science Advisors (see below) to
provide advice to the Implementing Entity, as needed, on adaptive
management and monitoring issues including important data gaps,
monitoring and management methods, and data interpretation.
Periodically convening the Independent Conservation Assessment Team (see
below) to conduct a program-wide review of HCP/NCCP implementation,
including monitoring and adaptive management, and providing
recommendations to improve HCP/NCCP implementation.
Regulatory Agencies. The role of the regulatory agencies (i.e., USFWS, CDFG,
EPA, USACE) is to provide policy-level feedback to the Implementing Entity
regarding recommended changes to HCP/NCCP implementation based on the
results of research and monitoring and on the recommendations of the Science
Advisors and the Independent Conservation Assessment Team. Resource agency
staff also offer expertise in the biology and conservation of the covered species
and natural communities. Types of feedback the resource agencies are likely to
provide could include assessments of the consistency of proposed changes with
terms and conditions of HCP/NCCP permits, costs associated with the proposed
changes relative to successful implementation of other elements of the
HCP/NCCP, how conservation measures are working in practice and how they
can be improved, and attainment of overall HCP/NCCP goals and objectives.
Land Management Agencies. As discussed above, other land management
agencies in the inventory area are encouraged to coordinate with the
Implementing Entity to share information and resources in implementing
management across preserve boundaries and on a regional scale. Input from
other land management agencies in the inventory area is an important component
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of successful adaptive management. Land management agencies that manage
land on behalf of the Implementing Entity (i.e., as part of the Preserve System)
will form a Technical Advisory Committee to coordinate management and ensure
consistency across the Preserve System.
Science Advisors. The Implementing Entity will consult Science Advisors who
will provide regular advice on Plan implementation. Science Advisors will be
scientists and resource managers with expertise in one or more of the following
areas.
Covered species.
Landscape ecology.
Natural communities in the HCP/NCCP preserves.
Ecological processes.
Resource management.
Biological monitoring.
Statistical analysis and experimental design.
Science Advisors will be selected by the Implementing Entity with input from
CDFG and USFWS. The role of the Science Advisors is to provide the
Implementing Entity with science-based expert opinion and recommendations,
focused “white papers,” peer reviews, and feedback regarding key scientific
aspects of HCP/NCCP implementation such as reserve design, reserve
management, and monitoring protocols. Science Advisors will be contacted by
the Implementing Entity as needed. They may also meet as a group as needed to
address specific topics. The Implementing Entity may also request that the
Science Advisors review the following types of information prepared by or for
the Implementing Entity.
Research proposals.
Research and monitoring reports and recommendations to the Implementing
Entity provided by others.
Monitoring priorities, sampling design, survey protocols, data analysis, and
data storage.
Proposals for experimental pilot or demonstration projects to test unproven
natural community enhancement/creation/restoration or management
techniques.
Proposed changes in preserve design and management, natural community
enhancement/creation/restoration techniques, alternative conservation
measures, and monitoring methods, based on interpretation of monitoring or
research results and consistent with the protocols for, and limitations on, the
Adaptive Management Program (see Chapter 7).
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Independent Conservation Assessment Team. The Independent Conservation
Assessment Team will be composed of highly recognized scientists and resource
managers who are independent of the HCP/NCCP and the Science Advisors.
Selecting Team members who are independent of the Plan is important to ensure
an unbiased assessment of HCP/NCCP implementation. The role of the
Independent Conservation Assessment Team is to provide periodic review of
overall HCP/NCCP implementation, including the following specific areas.
Progress toward land acquisition and habitat restoration goals by land cover
type.
The appropriateness of monitoring and management methods to achieve Plan
goals.
The appropriateness of monitoring data interpretation.
Changes that may be needed in conservation, management, or monitoring to
better achieve Plan goals (see Chapter 7 for additional discussion on the
protocols for, and limitations on, the Adaptive Management Program).
The Independent Conservation Assessment Team will provide policy-level
recommendations to the Implementing Entity. The Independent Conservation
Assessment Team will be selected and convened by the Implementing Entity at
least every 5 years. CDFG and USFWS will be consulted regarding prospective
members. A 5-year interval will allow progress to be made towards Plan
compliance (e.g., land acquisition and restoration) and biological goals and
objectives and for sufficient monitoring data to be collected to allow for a
thorough and meaningful progress review. It is expected that the composition of
the Team will change each period due to turnover, although some consistency in
membership is preferred.
The Public. As discussed above, members of the public will have opportunities
to learn about Plan status and provide input to the Implementing Entity on
management during periodic (at least annual) public hearings and regular
meetings of the public advisory committee, which will be open to the public.
Members of the public may offer important contributions to a successful adaptive
management program, such as providing data on covered species, critical reviews
of monitoring data, and suggestions for improved land management.

8.3.8

Legal and Financial Services
Legal counsel will provide guidance during Plan implementation on an as-needed
basis for drafting and reviewing conservation easements, reviewing of land
purchases, assisting with land transaction negotiations, and assisting with
easement violations if they occur. Legal counsel will be required in the unlikely
event that the Implementing Entity is sued. Financial analysis assistance will be
required periodically to review the program’s cost/revenue balance and ensure
that development fees are adjusted with changing land costs and inflation.
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Consultants and Contractors
Consultants will be retained to meet any technical or scientific needs that cannot
be effectively or efficiently addressed through in-house staff due to insufficient
expertise or availability. It is expected that consultants will be utilized more
heavily during the early stages of Plan implementation, becoming less necessary
as the Implementing Entity develops and becomes more familiar with the
Preserve System. Contractors will be needed for construction tasks requiring
specialized skills or the use of heavy equipment, such as road grading, restoration
grading, plant propagation, restoration planting, and water-well construction and
maintenance.

8.4 Participating Special Entities
Organizations not subject to the jurisdiction of the Permittees may have projects
or ongoing activities within the inventory area that could affect covered species
and that may require take authorization. Such organizations may include school
districts, water districts, irrigation districts, transportation agencies, local park
districts, geologic hazard abatement districts, or other utilities or special districts
that own land or provide public services. These agencies, known as Participating
Special Entities, can request coverage under the HCP/NCCP during Plan
implementation; such coverage would provide take authorization for their
projects. In addition, there may be cases where an organization that is subject to
the land use jurisdiction of the Permittees seeks take authorization for activities
that do not require land use permits (pipeline maintenance projects, for example).
Such cases may also be addressed through the provisions described below for
providing take coverage to Participating Special Entities.
The Participating Special Entity will submit a complete application for the
proposed activity directly to the Implementing Entity with copies to the local
jurisdiction in which the project occurs, CDFG, and USWFS. This application
will contain the following components.
A detailed description of the activity proposed for coverage under the
HCP/NCCP.
A map of the proposed activity area.
An analysis of the potential impacts of the proposed activity on covered
species and their habitats.
The results of required planning surveys (described in Chapter 6, Conditions
on Covered Activities).
In order to grant take authorization to these local agencies, the Implementing
Entity will need a legally enforceable contractual relationship with the
Participating Special Entity. The Implementing Entity will issue a Certificate of
Inclusion to the Participating Special Entity that will allow the proposed activity
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to be covered under the HCP/NCCP if the conditions listed below are met. A
template of the Certificate of Inclusion is found as an exhibit to the Implementing
Agreement (Appendix B).
The Implementing Entity signs a contract with the Participating Special
Entity binding them to the relevant terms of the HCP/NCCP.
The Implementing Entity finds that the proposed activity complies with all
terms and requirements of the Plan, the permits, and the Implementing
Agreement, and CDFG and USFWS concur.
The impacts of the proposed activity fall within those analyzed in the
HCP/NCCP and the EIR/EIS in general type, magnitude, and effects.
The impacts of the proposed activity do not substantially deplete the amount
of take coverage available for future project applicants considered by this
Plan.
The proposed activity does not conflict with the conservation strategy or the
ability of the Implementing Entity to meet the Plan goals and objectives.
The Certificate of Inclusion will be issued to the Participating Special Entity
upon payment of the fee specified in the contract and completion of any and all
other steps required by contract to occur prior to issuance of the Certificate of
Inclusion. The Implementing Entity may require Participating Special Entities to
pay fees over and above those specified in Chapter 9 to cover indirect costs of
extending permit coverage under the HCP/NCCP, including the costs of
Implementing Entity staff time to assist with permit coverage, a portion of the
costs of the initial preparation of the Plan, and a portion of the costs of
conservation actions designed to contribute to species recovery. The Certificate
of Inclusion will include an attached map depicting the parcel number, acreage,
and owner of lands to which the take authorization(s) would apply. Also see the
Implementing Agreement for additional details and procedures that apply to
Participating Special Entities.

8.5 Local Implementing Ordinances
To implement the HCP/NCCP on the local level, each participating jurisdiction
must adopt an implementing ordinance that will reference the HCP/NCCP and
the jurisdiction’s obligations under the Plan. Most importantly, the ordinance
will establish the fees on local applicants seeking coverage under the Plan, as
described in Chapter 9. Ordinances will be finalized and adopted by each
jurisdiction not later than 90 days after Permit issuance by CDFG and USFWS.
A draft template of the HCP/NCCP implementing ordinance is found in
Appendix F.
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8.6 Land Acquisition
The Implementing Entity is responsible for ensuring acquisition of land for the
Preserve System in accordance with Conservation Measure 1.1. The
conservation strategy that guides land purchases is described fully in Chapter 5.
To be incorporated into the Preserve System and count toward the land
acquisition requirements of the Plan, acquired lands must meet the following
criteria. Acquired lands must:
Contribute to meeting the goals and objectives of the Plan as described in
Chapter 5.
Permanently protect the biological functions and values that contribute to the
Plan. For lands owned by the Implementing Entity or EBRPD, permanent
protection must be ensured through restrictive covenants, deed restrictions, or
equivalent title restrictions, recorded in favor of CDFG and USFWS. For
lands owned by other entities, permanent protection must be ensured by a
conservation easement consistent with the requirements of Section 8.6.3 or
by some other permanent dedication of land to the Preserve System that is
approved by CDFG and USFWS.
Be managed in perpetuity according to a Preserve Management Plan, as
described in Chapter 5, Conservation Measure 1.2 or 1.3. Acquisitions may
be counted toward meeting the obligations of the Plan before the Preserve
Management Plan has been completed if the Implementing Entity owns the
land or if the property owner is bound by a conservation easement or other
agreement that requires preparation of a Preserve Management Plan
consistent with the requirements of Conservation Measure 1.2 and 1.3 in
Chapter 5.
The land acquisition process will follow the steps listed below for land acquired
in fee title or through conservation easements. These steps are also illustrated in
Figure 8-3. The Implementing Entity could perform these steps on its own or in
conjunction with acquisition partners.
1. Identify sites that have the potential to meet acquisition requirements within
a given Zone or Subzone.
2. Approach property owner with proposal to acquire land through conservation
easement or fee title.
3. If property owner is willing, enter into agreement with property owner to
conduct planning surveys of property for land cover types (including
jurisdictional wetlands and waters), habitat for covered species, and species
covered by the Plan. Planning surveys for land acquisition (also called preacquisition surveys) will incorporate the same procedures as planning
surveys for covered activities described in Chapter 6.
4. Conduct necessary pre-acquisition surveys at the Implementing Entity’s
expense (see Chapter 5, Habitat Acquisition and Analysis Zones).
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5. Determine if site meets HCP/NCCP acquisition requirements and ensure that
property encumbrances (e.g., existing easements, property title, resource
extraction rights, presence of hazardous materials [Phase I environmental
assessment]) do not conflict with HCP/NCCP goals and objectives. For
easements, reach agreement on easement terms and management for HCP
prior to purchase.
6. Conduct appraisal of property rights (easement or fee) or obtain appraisal
conducted by property owner (appraisal costs will be determined case by
case).
7. Rank available sites on the basis of cost versus ability to meet Plan
requirements and biological goals and objectives. Sites that meet specific
requirements, goals, and objectives that are difficult to fulfill should be
assigned high priority.
8. For high-ranking sites, make offer to property owner and develop easement
conditions, if appropriate.
9. Negotiate fair-market price and easement conditions, if applicable, with
owner.
10. If a site is purchased in fee title, the Implementing Entity will prepare a
Preserve Management Plan for the site based on site conditions. If a
conservation easement is purchased, the Implementing Entity will prepare a
management plan with the landowner (though easement negotiations may
resolve some management issues). Management plans will be consistent
with the Plan’s conservation strategy and the framework for adaptive
management.
11. Examine all leases that apply to the property for consistency with
HCP/NCCP goals and objectives. Inconsistent leases will be terminated or
modified to conform with the HCP/NCCP.
12. Initiate preserve management and monitoring, and conduct habitat restoration
(if applicable).

8.6.1

Stay-Ahead Provision
The Implementing Entity is required to ensure that progress towards assembling
the Preserve System stays ahead of the total impacts allowed under the permit.
To improve the chances of meeting this requirement, the Implementing Entity is
encouraged to acquire land before permits are issued according to a Jump-Start
guideline.
Jump-Start Guideline. The Implementing Entity should acquire at least 500
acres of land before issuance of ESA and NCCPA permits according to the land
cover and habitat requirements in Table 5-15. Jump-start guidelines recommend
approximately 2% of the expected preservation requirement and represent an
aggressive but realistic goal for land acquisition prior to permit issuance.
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As documented in Table 5-21, 2,383 acres have been acquired or preserved
during Plan development that will be counted toward the land acquisition
requirements described in Chapter 5 once conditions described in Table 5-21
have been met. Additional acquisitions are also in process. Precise acreages of
land cover types conserved during Plan development will be determined through
site-specific resource inventories performed in accordance with the final
HCP/NCCP.
Stay-Ahead Provision. During the first year after permit issuance, the
Implementing Entity will be establishing its structure, collecting initial
HCP/NCCP fees, and actively pursuing land acquisition deals with willing
landowners. To allow time for these start-up tasks to occur, the Stay-Ahead
provision will only apply after 1 year of Plan implementation.
After 1 year of implementation, the Implementing Entity must measure its
compliance with the Stay-Ahead provision by one of the following two methods
during the first 10 years of the permit term (i.e., from the beginning of Year 2 to
the end of Year 10). Two methods are provided to give the Implementing Entity
more flexibility and to provide an incentive for land acquisition in key areas of
the inventory area.
The Implementing Entity will strive to achieve the Stay-Ahead provision using
both methods, but must comply with at least one of the two methods for the first
10 years. After Year 10, the Implementing Entity must use only the
Measurement Method #1 to measure compliance with the Stay-Ahead provision.
Stay-Ahead Measurement Method #1. The amount of each land cover type
conserved by the Implementing Entity as a proportion of the total requirement for
each land cover type (Table 5-8) must be equal to or greater than the impact on
that land cover type as a proportion of the total impact expected under the
maximum urban development area by all covered activities (Table 5-8). For
example, if 25% of the expected impacts on oak woodland have occurred, then at
least 25% of the required land acquisition for oak woodland must also have
occurred. The exceptions to this rule are annual grassland, alkali grassland,
ruderal land cover, and all cultivated agriculture land cover types (cropland,
irrigated pasture, vineyard, orchard), which will be aggregated for the purposes
of measuring compliance with the Stay-Ahead provision. That is, the sum of the
current and expected impacts on these land cover types will be measured for
Stay-Ahead purposes against the sum of the acquisitions and acquisition
requirements for these land cover types.
OR
Stay-Ahead Measurement Method #2. The amount of annual grassland
conserved by the Implementing Entity in Zone 2 as a proportion of the total
requirement for annual grassland acquisition in Zone 2 (see Table 5-14) must be
equal to or greater than the impact on annual grassland and all cultivated
agriculture land cover types (cropland, irrigated pasture, vineyard, orchard) as a
proportion of the total impact expected under the maximum urban development
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area scenario on these land cover types by all covered activities. For example, if
40% of the expected impacts on annual grassland and cultivated agriculture land
cover types have occurred, then at least 40% of the required acquisitions of
annual grassland in Zone 2 must also have occurred. This option provides an
incentive for the Implementing Entity to acquire land in Zone 2 early in Plan
implementation because land in this zone is likely to be more expensive and at
higher risk than land in other zones.
Under either measurement method, land may be counted toward the Stay-Ahead
provision once it is incorporated into the Preserve System. The criteria for
incorporating land into the Preserve System are described in Section 8.6, Land
Acquisition.
The Plan allows a 5% deviation from the strict requirements above without
penalty to account for the likely pattern of infrequent land acquisition of large
parcels. This allowable deviation will apply to either method employed by the
Implementing Entity to calculate compliance with the Stay-Ahead provision.
The Implementing Entity will monitor the status of the Stay-Ahead provision
throughout Plan implementation. The Stay-Ahead provision will also be
evaluated on an annual basis by USFWS and CDFG. Beginning with the Year 2
annual report, the Implementing Entity will report on the status of the StayAhead provision. As long as the ratio between impacts as a percentage of
estimated impacts and acquisition as a percentage of required acquisitions
remains within a 5% deviation (under either measurement method for the first ten
years) then the Stay-Ahead provision will have been satisfied. If the annual
evaluation shows that the Stay-Ahead provision is not satisfied, then the
Implementing Entity and USFWS and CDFG will meet and confer to mutually
develop a plan to achieve the Stay-Ahead provision, as further described below.
Land acquired in full or in part by state or federal agencies to contribute to
species recovery under this Plan will also contribute to compliance with the StayAhead provision. Because a portion of the Plan’s conservation actions depend on
commitments by the state and federal governments, the Implementing Entity’s
compliance with the Stay-Ahead provision will depend in part on the fulfillment
of these commitments. The Implementing Entity must recognize, however, that
funds from public agencies will be available on budget cycles that may or may
not correspond to the timing of covered activities in the permit area. Therefore,
the Implementing Entity must acquire land on its own and cannot rely solely on
the timely availability of state or federal funds to acquire land.

Rough Proportionality
The Stay-Ahead provision will also be evaluated on an annual basis (beginning at
the end of Year 2) by CDFG based on analysis provided by the Implementing
Entity to determine if the “rough proportionality” standard of NCCPA is being
met. If the Plan is found to be out of compliance with the Stay-Ahead provision
by more than a 10% deviation (i.e., 5% over the allowable deviation of 5% for
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Stay Ahead), then CDFG will determine whether the Plan has maintained rough
proportionality. If CDFG issues a notification to the Implementing Entity that
rough proportionality has not been met, then CDFG and USFWS and the
Implementing Entity will meet to develop a plan to remedy the situation. If the
federal and state commitment to the Plan cannot be provided in order to meet the
rough proportionality requirement, the Plan will be reevaluated in light of these
limitations, with possible adjustments made to the permit coverage and
assurances or adjustments to the conservation obligations.

Stay-Ahead Reporting and Process For
Addressing Deficits in Land Conservation
The Implementing Entity will report the status of the Stay-Ahead provision in
each annual report, beginning with the second annual report. If the Stay-Ahead
provision is not met for any land cover type, the Implementing Entity, CDFG,
and USFWS will meet and confer within thirty days of the annual report to
develop and implement a mutually agreeable plan of action as described in
Conservation Measure 1.1 and the Implementing Agreement to remedy the
situation and achieve compliance with the Stay-Ahead provision. The mutually
agreeable plan of action may include a range of potential solutions, including:
changes to the manner in which the Plan is implemented (e.g., more direct
acquisition of land by the Implementing Entity rather than relying on
partnerships, shifting the Implementing Entity’s budget allocations to place a
higher priority on land acquisition, or accelerating the process for being able
to count land already acquired against Stay-Ahead requirements by, for
example, recording easements more quickly),
making it a requirement that project proponents provide land in lieu of fees,
temporarily or permanently adjusting certain Plan provisions through an
amendment or other process (e.g., the method for measuring compliance with
the Stay-Ahead provision), or
slowing or stopping permit issuance until land acquisition catches up with
impacts.
If, after the exercise of all available authority and utilization of all available
resources, the federal and state contribution committed to the Plan cannot be
provided in order to meet the Stay-Ahead provision, the Plan and the Stay-Ahead
provision will be reevaluated in light of these limitations, with possible
adjustments made to the permit coverage and assurances, permit term,
conservation obligations, or other aspects of the Plan given the extent of the
federal/state contribution. See below for more information on the land in lieu of
fee requirement when the Stay-Ahead provision is not being satisfied or is at risk
of not being satisfied.
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Requirements for Providing Land Instead of
Paying a Fee When Stay-Ahead Provision Is Not
Being Met
If the Implementing Entity determines the Plan is at risk of non-compliance with
the Stay-Ahead provision, the Implementing Entity may notify the other
Permittees that it is necessary to temporarily require project proponents to
provide land instead of paying a fee. If the Stay Ahead provision is not satisfied
for any land cover type based on the criteria discussed above, the Implementing
Entity will notify the other Permittees that it is necessary to temporarily require
project proponents to provide land instead of paying a fee, unless CDFG and
USFWS agree, after conferring with the Implementing Entity, that a different
plan of action devised with the Implementing Entity will remedy the situation
and it is not necessary to require project proponents to provide land instead of
paying a fee.
Land will be provided to the Implementing Entity according to the guidelines
below in Land Dedication in Lieu of Development Fee. Developers will always
have the option of providing land in lieu of the development fee, but provision of
land in lieu of a fee will be required if the Implementing Entity determines it is at
risk of non-compliance with the Stay-Ahead provision. If the Implementing
Entity initiated the requirement due its own determination that the Plan was at
risk of non-compliance, the requirement to provide land instead of a fee will be
lifted (i.e., it will revert back to an option) as soon as the Implementing Entity
determines that it is no longer at risk of non-compliance with the Stay-Ahead
provision. If the Implementing Entity initiated the requirement following noncompliance with the Stay-Ahead provision, the requirement will be lifted as soon
as the Implementing Entity demonstrates in writing to the satisfaction of CDFG
and USFWS that the Plan is in compliance with the Stay-Ahead provision.

8.6.2

Land Acquired by Other Organizations or
through Partnerships
Agencies and organizations such as EBRPD, Save Mount Diablo, Trust for
Public Land, The Nature Conservancy, and local land trusts are expected to
continue actively acquiring land in the inventory area even after the HCP/NCCP
is approved, either on their own or in partnership with the Implementing Entity
and/or other organizations. Because many of these acquisitions will help meet
the goals and objectives of this HCP/NCCP, it is appropriate that the
Implementing Entity receive credit towards HCP/NCCP requirements if the
acquisitions are consistent with goals of the HCP/NCCP. It is expected that the
Implementing Entity will be involved in many of the land acquisitions in the
inventory area during the permit term. If the Implementing Entity partners with
other groups and provides matching funds, larger land acquisitions will be
possible than if the Implementing Entity were to purchase the land on its own.
Land acquired through partnerships with other agencies and organizations can be
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counted towards HCP/NCCP requirements only if the acquisition contributes to
meeting the goals, objectives, and overall success of the Plan, and the land will
be protected, managed, and monitored in perpetuity under the terms of the Plan.
Land acquired through partnerships will be credited toward HCP/NCCP acreage
or other requirements of the conservation strategy when it contributes to the goals
and objectives of the HCP/NCCP, contains a conservation easement or other
permanent dedication of land to the Preserve System, will be managed in
perpetuity pursuant to a Preserve Management Plan (see Conservation Measure
1.2 in Chapter 5), and is approved by the Implementing Entity. For lands owned
and managed by EBRPD, restrictive covenants, deed restrictions, or equivalent
title restrictions recorded in favor of CDFG and USFWS may substitute for a
conservation easement. Partial credit will be determined based on the purpose
and location of the acquisition, the management of the land acquired, and
consistency with the goals and objectives of the HCP/NCCP. Land acquired
through partnerships could be managed by the Implementing Entity or by other
groups or agencies. Land acquired with state or federal money will be credited
towards the state/federal contribution discussed in Section 9.3.3 (Chapter 9). All
acquisitions credited towards the land acquisition requirements of the Plan can be
credited towards the Stay-Ahead provision as discussed in Section 8.6.1 above,
regardless of who owns or manages the property and regardless of the source of
funding for acquisition or management.

Mitigation for Activities Not Covered by the
HCP/NCCP
By creating a framework for habitat conservation, the HCP/NCCP could attract
additional mitigation to the HCP/NCCP inventory area by projects located in or
around the inventory area but not covered by the HCP/NCCP. Land acquired,
preserved in perpetuity, and managed for natural resource purposes to mitigate
for the impacts of activities not covered by the HCP/NCCP may complement and
augment the conservation achieved by the HCP/NCCP if the location and
management of the land is consistent with the goals of the HCP/NCCP. For
example, mitigation from non-covered activities may preserve areas that would
not have been preserved under the HCP/NCCP. Alternatively, mitigation may
accomplish conservation objectives of the HCP/NCCP, enabling conservation
under the HCP/NCCP to be redirected to other areas or conservation purposes (as
described in Chapter 5 Conservation Measure 1.1, in the section Conservation in
the Inventory Area beyond HCP/NCCP Requirements).
Project proponents with projects in or near the inventory area that are not covered
by the Plan but that affect covered species may be interested in using the
HCP/NCCP as a vehicle to mitigate their projects. These projects may be
required to conduct mitigation or conservation actions under a variety of state
and federal regulations, including ESA, CESA, CWA, Porter-Cologne Water
Quality Control Act, NEPA, or CEQA. If these actions are compatible with the
HCP/NCCP, there are advantages to using the conservation strategy of the Plan
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as a guide to mitigating non-covered projects because of lower costs and greater
conservation benefits. Some non-covered project proponents may be interested
in contributing land to the HCP/NCCP as their mitigation. See also Mitigation
Funding from Activities Not Covered by the Plan in Chapter 9, section 9.3.2,
regarding the contribution of mitigation funds to the HCP/NCCP
If mitigation by non-covered projects occurs in areas that are a priority for
conservation in the HCP/NCCP, the Implementing Entity, CDFG, and USFWS
will confer and determine how to redirect HCP/NCCP resources to other
objectives. In such circumstances, HCP/NCCP resources may be redirected
toward other areas such as the following.
Additional land acquisition that will be prioritized as described in Chapter 5
Conservation Measure 1.1, in the section Conservation in the Inventory Area
beyond HCP/NCCP Requirements (note that such additional land acquisition
may not match the size and extent of such non-Plan mitigation acre for acre
due to differences in land cover types, conservation value, cost, and other
factors).
Other measures necessary to achieve the objectives of the Plan.
Mitigation for covered species by non-covered projects cannot be counted
towards either the mitigation requirements or the Stay-Ahead provision of the
HCP/NCCP and must result in a redirection of HCP/NCCP resources toward
other conservation purposes as described above.
CDFG and USFWS will, to the extent consistent with their responsibility to
ensure effective mitigation proximate to the location of impact, promote
mitigation in the HCP/NCCP inventory area by non-covered projects to
complement and augment the conservation to be achieved by the HCP/NCCP.

Land Acquisition During Plan Development
(Interim Projects)
Consistent with the NCCP Act Section 2810 (b)(8) and the Planning Agreement
signed November 2003, all projects that have occurred during Plan development
(“interim projects”) have been included in the analysis of take under this Plan
(see Chapter 4). Consistent with this requirement, parcels or portions of parcels
acquired during Plan development can be counted toward meeting the
requirements of the HCP/NCCP according to the procedures and criteria
described above for reviewing lands acquired by other organizations. The
Implementing Entity may expend funds to augment management of these interim
purchases if such augmentation is necessary to credit such lands towards
HCP/NCCP land acquisition requirements. If such lands were purchased in
whole or in part to mitigate for impacts of activities covered by this Plan, both
the impacts and the conservation must be considered for purposes of evaluating
compliance with the Stay-Ahead provision.
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Lands acquired during Plan development that may be counted toward Plan
requirements are shown in Table 5-21 and Figure 5-12. Lands conserved
pursuant to mitigation requirements of CDFG or USFWS may immediately be
counted, as described in Table 5-21. Other lands may be counted once they meet
the criteria described above for incorporating land into the Preserve System.
Other lands conserved during Plan development may not appear in Table 5-21 or
Figure 5-12 if the conservation action happened during production of the final
HCP/NCCP document or if preparers of the Plan were not aware the property had
been conserved. Such lands may be counted toward Plan requirements on the
same basis as lands that are shown in the map and table.

Private Mitigation Banks
A conservation or mitigation bank is privately or publicly owned land managed
for its natural resource values. In exchange for permanently protecting the land,
the bank operator is allowed to sell habitat credits to developers who need to
satisfy legal requirements for compensating environmental impacts of
development projects3. A conservation or mitigation bank is a free-market
enterprise that performs the following functions.
Offers landowners economic incentives to protect natural resources.
Saves developers time and money by providing them with the certainty of
preapproved compensation lands.
Provides for long-term protection and management of habitat.
Many of the goals of private mitigation banks are the same as those of regional
HCPs or NCCPs, including this Plan. In other areas, a conflict between private
banks and the public HCP/NCCP arises because the public plan can charge less
to developers than the private mitigation bank. However, private mitigation
banks may be appropriate in the inventory area for specific high-value resources
such as wetlands or if the bank has a service area4 that extends outside the
HCP/NCCP inventory area. There are currently no approved conservation or
mitigation banks in the inventory area with available credits (one mitigation bank
near the Byron Airport has all credits sold). Several mitigation banks are in
development in the inventory area and several approved banks in Alameda
County have service areas that include the inventory area.
Credits sold by private mitigation banks can count towards the HCP/NCCP if
they are consistent with the conservation, monitoring, adaptive management, and
other relevant provisions of the Plan. Mitigation bankers wishing to establish a
bank whose credits can count towards HCP/NCCP requirements must notify
USFWS and CDFG so this can be considered during bank development and
agency approval. If requested, the Implementing Entity can provide technical
3

For additional information on banking see: www.dfg.ca.gov/hcpb/conplan/mitbank/mitbank.shtml

4

Bank service areas are the areas within which projects are eligible to buy credits from that bank.
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assistance to those interested in establishing banks in the inventory area to help
ensure the bank’s consistency with the HCP/NCCP. Credits sold by banks
outside the inventory area cannot count towards Plan goals even if the bank’s
service area is within the inventory area.

8.6.3

Conservation Easements
This Plan assumes that the Implementing Entity and its partners will purchase
most of the land for the Preserve System in fee title because doing so would
ensure better compliance with the terms of the Plan, and because conservation
easement purchases have been rare in the inventory area. The exception to this is
in Zone 6, where most or all acquisitions will be through conservation easements.
The Implementing Entity will purchase conservation easements on two general
types of land: grazing lands and cultivated agriculture, each of which is
described below. Likewise, conservation easement easements will also be
required for lands in the Preserve System that are owned by organizations that
partner with the Implementing Entity (see section 8.6.2 above).
All conservation easements acquired to meet the goals of the HCP/NCCP will be
in perpetuity and according to California Civil Code sections 815 et seq. All
conservation easements will be voluntarily offered by the holder of the
underlying fee, and not as a mandatory condition of any project approval. The
conservation easements will be dedicated to the Implementing Entity, CDFG, or
another entity approved by USFWS and CDFG, including but not limited to land
trusts, parks agencies, and other qualified nonprofit organizations . At a
minimum, USFWS and CDFG will be named as third party beneficiaries on all
conservation easements. It is the responsibility of participating landowners to
abide by the terms of these conservation easements. The terms and prices of
conservation easements will be negotiated on a case-by-case basis between the
landowner and the Implementing Entity.
The specific terms of the conservation easement will be developed on a case-bycase basis depending on site conditions, landowner preferences and operations,
and species and habitat needs. Each conservation easement will be drafted to
ensure that the property will be kept in its natural or existing condition, to protect
the existing conservation values of the property forever, and to confine the
allowable uses of the property to those activities that ensure or promote the
preservation or enhancement of those conservation values consistent with the
Plan, and to prevent any use of the property which would impair or interfere with
the conservation values of the property. The conservation values shall be
specifically described in terms of both the native species and their habitat, and
other natural communities on the property.
Except as necessary to maintain or enhance conservation values, each
conservation easement will prohibit:
Unseasonal watering; incompatible use of fertilizers, pesticides, biocides,
herbicides or other agricultural chemicals; weed abatement activities;
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incompatible fire protection activities; and other activities and uses which
may adversely affect the purposes of the conservation easement;
Use of off-road vehicles and use of motorized vehicles except on existing
roadways;
Recreational activities including, but not limited to, hiking, horseback riding,
biking, hunting or fishing unless the owner agrees to such access and then
only when consistent with maintaining conservation values and with the
recreation plan for the Preserve System;
Commercial or industrial uses;
Any legal or de facto division, subdivision or partitioning of the property;
Construction, reconstruction or placement of any building, billboard or sign,
or any other structure or improvement of any kind that does not directly
support any allowable existing agricultural operation5;
Depositing or accumulation of soil, trash, ashes, refuse, waste, bio-solids or
any other materials;
Planting, introduction or dispersal of non-native or exotic plant or animal
species;
Filling, dumping, excavating, draining, dredging, mining, drilling, removing
or exploring for or extraction of minerals, loam, soil, sands, gravel, rocks or
other material on or below the surface of the property;
Altering the surface or general topography of the property, including building
of roads;
Removing, destroying, or cutting of trees, shrubs or other vegetation, except
for allowable agricultural uses and as required by law for fire breaks,
maintenance of existing foot trails or roads, prevention or treatment of
disease, or control of non-native or exotic plants; and
Manipulating, impounding or altering any natural water course, body of
water or water circulation on the property, and activities or uses detrimental
to water quality, including but not limited to degradation or pollution of any
surface or sub-surface waters.
To approve and accept a conservation easement, the Implementing Entity shall
first obtain the following documentation.
A baseline survey of the property documenting the presence and condition of
covered species and natural communities.
A preliminary title report and legal description of the property.
5

Allowable agricultural operations are ones consistent with the biological goals and objectives of the Plan
and could include cropland, pasture, moderate livestock grazing, and others. Intensive agricultural uses
such as orchards, vineyards, or intensive livestock use (e.g., dairy, feedlot) would generally be
incompatible with the Plan. Allowable agricultural uses will be determined on a case-by-case basis by the
Implementing Entity.
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Evidence of all other easements, covenants, restrictions, and reserved rights.
A Phase I environmental analysis for hazardous materials.
A map of the parcel in relation to other components of the Preserve System,
or other properties subject to other permanent protections for conservation
purposes.
A Property Analysis Report (PAR) or comparable assessment of the initial
and capital costs and ongoing management funds required to manage and
monitor the lands.
In addition, all recorded conservation easements must include the items listed
below.
The baseline inventory of covered species and natural communities present.
A detailed list of the allowable uses and use restrictions on the parcel,
consistent with the minimum requirements stated above.
Any mandatory terms and conditions to maintain or enhance the habitat
pursuant to section 6.2.1 of this Plan and/or Conservation Measure 2.11.
Provisions for access both by the Implementing Entity or other party to
monitor the terms of the conservation easement and to carry out all
applicable management and monitoring requirements, and by the public, if
appropriate.
Provisions for enforcement and available remedies for the Implementing
Entity or other party in the event that title holder or third party violates the
terms of the conservation easement.
When a Preserve Management Plan is prepared for the property according to
Conservation Measure 1.2 or 1.3, the Implementing Entity will record with
the title a Memorandum of Unrecorded Preserve Management Plan,
indicating where that Preserve Management Plan may be found and that the
terms of such Preserve Management Plan will be followed.

Conservation Easements on Grazing Lands
Some ranchers in the inventory area may prefer selling a conservation easement
to selling their land in fee title so they can remain on their land. Livestock
grazing will be an important management tool in the Preserve System;
accordingly, such conservation easements may meet the requirements of the
HCP/NCCP, as long as they are properly recorded under California Civil Code
sections 815 et seq. and this chapter. The Implementing Entity will have the
flexibility to negotiate conservation easements on ranches in the inventory area
as long as the terms of the conservation easement meet all Plan requirements.
Any ranchland considered for a conservation easement will be ranked in the same
manner as parcels under consideration for fee-title purchase (see step 7 in Section
8.6 above).
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In addition to the requirements listed above, conservation easements on grazing
lands will describe the nature of the grazing to be allowed, both spatially and
temporally. Further, the Preserve Management Plan will specifically describe the
grazing regime and any other land management measures that will ensure that
grazing on the specific property will be compatible with the Plan and preserving
the conservation values of the property.

Conservation Easements on Cultivated Lands
The Plan requires that up to 400 acres of cropland or pasture be protected and
enhanced in the cultivated agricultural zone of Contra Costa County (Zone 6). It
is expected that all acquisition in this Zone will be through the purchase of
conservation easements on agricultural land. Such conservation easements may
meet the requirements of the HCP/NCCP, as long as they are properly recorded
under California Civil Code sections 815 et seq. and this chapter. During
easement negotiation, the Implementing Entity and the landowner will reach
agreement on the primary conditions of the conservation easement regarding
maintaining or enhancing habitat for covered species (see Conservation Measure
1.3). If any of the prohibited uses listed in this Section (8.6.3) are necessary to
maintain the existing agricultural uses, and would not impair or interfere with the
preservation of the conservation values of the property, the Implementing Entity
may identify it instead as an allowable use of the property. These terms will be
included in the conservation easement and will become the foundation for the
agricultural management plan that the Implementing Entity will develop in
cooperation with the landowner according to Conservation Measure 1.3. The
conservation easement will also include provisions for or restrictions on public
access, as negotiated with the landowner.
Conservation easements on cultivated agricultural land will describe the
agricultural practices that will be undertaken to ensure the land’s suitability as
Swainson’s hawk foraging habitat and western burrowing owl foraging and
breeding habitat, if applicable. If the site contains aquatic habitat that supports or
could support tricolored blackbird, the conservation easement will also describe
measures to maintain or enhance this species. In areas suitable for giant garter
snake, agricultural lands will maintain and enhance habitat for this species.

8.6.4

Grazing Leases within the Preserve System
Livestock grazing is an important management tool that is expected to be used in
the HCP/NCCP Preserve System. Existing grazing leases on newly established
preserves will continue until a Preserve Management Plan is prepared for each
preserve and approved by the Implementing Entity. After the management plan
is approved, all grazing leases on the preserve(s) will be reviewed for consistency
with the management plan and with the terms of the HCP/NCCP. If necessary,
leases will be revised and brought into compliance with the Plan’s conservation
strategy and the framework for adaptive management.
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If livestock grazing is introduced to a preserve or if the pre-existing grazing lease
expires, the Implementing Entity will enter into a lease agreement with the
livestock operator. The lease agreement will specify the desired vegetation and
other habitat conditions and impose limits on the timing, stocking density, and
duration of permitted grazing to meet those conditions. The lease agreement will
also outline the responsibilities of each party for maintaining preserve
infrastructure (e.g., fences, watering facilities). Grazing leases should not exceed
5 years and should be reviewed annually with the lessee to adjust grazing
practices to best meet habitat goals. At the expiration of the lease, the
Implementing Entity will review monitoring data to determine whether the lease
should be reissued with no changes in grazing management, reissued with
changes in the grazing regime, or not reissued. All new and renewed leases will
include the following conditions of agricultural use and covenants to protect
resources.
Grazing capacity and stocking rates.
Residual dry matter guidelines.
Conditions under which the desired stocking rate can be changed or exceeded
(e.g., seasonal adjustments to maintain habitat quality).
Grazing and livestock practices.
Pest-control restrictions.
Reporting requirements.

8.6.5

Willing Sellers
A key principle of the HCP/NCCP is that land will only be acquired by the
Implementing Entity from willing sellers. This principle will be strictly
followed; the Implementing Entity will not condemn land in order to meet Plan
conservation requirements. Likewise, the Implementing Entity will not partner
or contract with a separate agency to condemn land for the HCP/NCCP nor will it
contribute funding toward a condemnation.
Nothing in the HCP/NCCP shall prevent other organizations from exercising
their powers of eminent domain for purposes other than implementation of the
HCP/NCCP and with funds other those raised as a result of this HCP/NCCP. If
subsequent to such a condemnation, and after soliciting input from the Public
Advisory Committee, the Governing Board of the Implementing Entity finds that
the condemned lands are integral to the successful implementation of the
HCP/NCCP, the Implementing Entity may seek agreement with the owner of the
condemned lands to manage those lands in a manner consistent with the
HCP/NCCP.
Given the many land acquisition requirements in Chapter 5 (see Conservation
Measure 1.1), it is possible that one or several landowners that own key resources
of interest to the Implementing Entity will refuse to sell, or that negotiations to
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sell will fail. It is impossible to predict at this time where this may occur and in
what context it will occur (e.g., how much of the Preserve System has been
acquired, the extent of resources remaining to protect). This situation, if it
occurs, is only expected near the end of the 30-year permit term when the final
land acquisition requirements must be met. By this time, most or all of the
development impacts will likely have occurred; consequently, any delays in land
acquisition associated with a lack of willing sellers should not impede urban
growth. This situation can be avoided if the Implementing Entity is closely
tracking land acquisitions and negotiations with key landowners begin early in
the permit term. A review of progress toward land acquisition goals will take
place at least annually with each annual report submitted to CDFG and USFWS.
If key landowners are not willing to sell, the Implementing Entity, in
coordination with USFWS and CDFG, will reconfigure the land cover
acquisition strategy to ensure that the biological goals and objectives will be
achieved and that the total extent and type of lands to be preserved under the
HCP/NCCP will be acquired. If such a reconfiguration is not possible, options
considered will include
requiring applicants to provide land instead of fees to obtain coverage under
the Plan, or
slowing or stopping local permit issuance under the HCP/NCCP until key
land acquisitions can be made.

8.6.6

Gifts of Land
The Implementing Entity may accept land as a gift or charitable donation. The
Implementing Entity will evaluate the conservation benefit of the lands donated
relative to the goals, objectives, and requirements of the HCP/NCCP. Donated
land that does not meet these goals, objectives, and requirements may be sold or
exchanged to enable acquisition of land that does meet these goals, objectives,
and requirements.

8.6.7

Land Dedication In Lieu of Development Fee
Some applicants may own land that can help to meet the conservation goals of
the Plan. Applicants that own land at the edge of a conservation area may wish
to donate or place a conservation easement on the portion of their property within
the conservation areas to reduce or eliminate their fee for development of the
remaining portion of their property. Some applicants that wish to develop
parcels wholly within the UDA may own other parcels within an area targeted for
conservation; dedicating or placing a conservation easement on the site within
the higher priority conservation areas could eliminate or substantially reduce
their fee to develop their other property. Landowners wishing to develop parcels
within the UDA may prefer to acquire their own mitigation lands within the
higher priority conservation areas and donate these lands or easements on them to
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the Implementing Entity instead of paying all or a portion of the fee. Finally,
local jurisdiction Permittees (e.g. Contra Costa County, County Flood Control
District) may wish to dedicate land to the Implementing Entity or establish
conservation easement on their land in lieu of paying all or a portion of a
development fee, temporary impact fee, or rural road fee (see Chapter 9 for
details of these fees).

Guidelines for Providing Land In Lieu of Fee
Land may be provided in lieu of all or a part of the HCP/NCCP development fee
if:
the land supports biological resources that meet Plan requirements and
contributes to Plan biological goals and objectives,
the land has no property encumbrances that conflict with HCP/NCCP goals
and objectives (see Section 8.6 above),
the land is within an area designated as high or moderate priority for
acquisition6 (see Chapter 5),
the Implementing Entity has funding or funding commitments from the
applicant or other sources to manage and monitor the dedicated land
according to the requirements of the Plan, and
or otherwise approved by the Implementing Entity, USFWS, and CDFG.
The Implementing Entity will consider requests for a fee reduction or waiver in
exchange for land dedication (transfer or conservation easement) on a case-bycase basis. The amount of fee substitution will also be determined case-by-case
according to the following rules and guidelines:
Under the initial urban development area, the Implementing Entity must
assemble a preserve system that is estimated to be 23,800 acres. The
estimated impacts of all development-related covered activities (including
rural roads) is 9,617 acres. For the Implementing Entity to fully achieve its
land acquisition requirements, the amount of land dedicated per project must
be equivalent to or greater than what would have been the project’s
proportional contribution to HCP/NCCP fee revenue.
To achieve this, the Implementing Entity must secure, on average, at least 2.1
acres of conservation land for every acre of impact in natural land cover
types7 (Fee Zone II in Chapter 9) for all projects that contribute land in lieu
of development fees. For impacts to cultivated and disturbed lands (Fee
6

Land along Marsh Creek, Kellogg Creek, or adjacent to Dutch Slough (Zone 6) are eligible for land
dedication in lieu of development fees.

7

This average minimum acreage requirement applies only the HCP/NCCP and is not intended to serve as a basis for
project mitigation for non-covered projects. This ratio reflects economies of scale and factors unique to the
HCP/NCCP, so it should not be applied to other situations.
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Zone I), the Implementing Entity must secure at least 1.1 acres of
conservation land for every acre of impact.
The amount of land required to fully offset the development fee for each
project can be increased or decreased depending on the conservation value of
the land and the importance to the assembly of the HCP/NCCP Preserve
System.
Applicants are encouraged to provide baseline data on their offered properties
that document their biological value to the Plan and explain how the site meets
land acquisition requirements and biological goals and objectives. However, the
property owner must provide access to the proposed site to allow Implementing
Entity staff or their consultants to survey the site and verify its biological value
for the HCP/NCCP Preserve System (at no cost to the applicant). The applicant
will pay the cost of other due diligence (e.g., Phase 1 site assessment, appraisal,
title search).

8.7 Roles and Responsibilities in Reviewing
Applications for Take Authorization
Upon approval of the Plan by USFWS and CDFG, the Permittees will be issued
permits for take of covered species. The Permittees will be capable of extending
Plan coverage to landowners and other applicants within the Permit Area,
provided that their projects or activities are covered by the Plan and are executed
in accordance with the terms of the HCP/NCCP, the permits, and the
Implementing Agreement. Landowners and other project applicants who receive
this coverage are referred to as Third Party Participants.
To receive take authorization under the state and federal HCP/NCCP permits,
project proponents must apply to their local jurisdiction (i.e., the appropriate city
or the County, the local land use planning agency with land use authority for the
project) for take authorization. For projects or project proponents not subject to
the land use authority of a Permittee (i.e., special districts), the project proponent
must apply to the Implementing Entity as a Participating Special Entity (see
Section 8.4, Participating Special Entities). For projects conducted by a
Permittee, the Permittee will be responsible for assuring that the project conforms
to the requirements of the Plan. In each case, the project proponent and the
Permittees must follow the process for receiving take authorization described in
Chapter 6, Section 6.2, Receiving Take Authorization under the Plan.
The participating cities and the County will be the agencies with primary
authority and responsibility for reviewing applications and authorizing take.
Unless another entity is specifically identified in the Plan as responsible for a
particular aspect of reviewing applications and authorizing take, the
responsibility and authority will rest with the cities and the County (except for
projects conducted by a Permittee, in which case all responsibility and authority
will rest with that Permittee).
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Implementing Entity Responsibilities
The Implementing Entity’s responsibility and authority for reviewing and
approving take authorization is enumerated below.
Providing technical support and assistance to the cities and the County as
they process applications for take and promoting coordination among
Permittees to ensure that the Plan is implemented consistently and
effectively.
Reviewing applications from Participating Special Entities (Section 8.4) and
authorizing take as appropriate.
Approving offers of land in lieu of fees (see Chapter 8, Section 8.6.7) and of
restoration or creation of jurisdictional wetlands in lieu of wetland mitigation
fees (see Chapter 9, Section 9.3.1).
Verifying that proposals to defer fee payment through ongoing assessments
or other mechanisms conform to the requirements of Section 9.3.1.
Approving development fee waivers within stream setbacks when
dedications of land within stream setbacks are offered (see Chapter 6,
Conservation Measure 1.7).
Suspending the option for early payment of fees and authorization of take
under certain circumstances (see Chapter 9, Section 9.3.1).
Approving additional exceptions to stream setback requirements within the
UDA beyond those provided in Table 6-2, according to the specific
circumstances and the general criteria for reviewing exceptions described at
the end of this section (see also Chapter 6, Conservation Measure 1.7).
Approving avoidance and minimization analysis for projects proposing to fill
more than 3 acres of jurisdictional wetlands and waters within the UDA,
according to the specific circumstances and the general criteria for reviewing
exceptions described at the end of this section (see also Chapter 6,
Conservation Measure 2.12).
Approving exceptions to fuel management buffer requirements for projects
adjacent to existing or planned components of the Preserve System8,
according to the specific circumstances and the general criteria for reviewing
exceptions described at the end of this section (see also Chapter 5,
Conservation Measure 1.8).
Approving the design requirements for rural road projects categorized as
Small Projects in Table 6-6, consistent with the conditions described in Table
6-6 and in Chapter 6, Conservation Measure 1.14.

8

CDFG and USFWS must be notified of requests for exceptions to fuel management buffer requirements.
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CDFG and USFWS Responsibilities
CDFG and USFWS will not be involved in approving take authorization on a
project-by-project basis, except in very limited circumstances (see below).
CDFG and USFWS will instead be responsible for ensuring that the Plan overall
is in compliance with the state and federal permits. Reviewing and commenting
on Annual Reports and monitoring reports (see Section 8.10) will be a key means
for CDFG and USFWS to monitor compliance with the permits. However,
CDFG and USFWS will also monitor the Permittees as they grant take to
individual projects. The Permittees are not required to transmit copies of
application materials to CDFG and USFWS each time an application is approved.
Permittees are required to provide such information to CDFG and USFWS upon
request. CDFG and USFWS may offer comments to Permittees, but the granting
of take authorization to individual covered activities will remain the purview of
the Permittees. The purpose of CDFG and USFWS monitoring issuance of take
authorization to covered activities is to facilitate communication so that
systematic errors or differences of opinion can be addressed before they become
serious problems.
The circumstances under which CDFG and USFWS may be involved in
approving take authorization on specific projects include the following.
Making determinations on requests by Permittees to determine the precise
boundaries of the UDA, as further described in Chapter 2, Section 2.3.1 in
the subsection entitled Changes to the Urban Development Area.
Approving additional exceptions to stream setback requirements outside the
UDA beyond those provided in Table 6-2, according to the specific
circumstances and the general criteria for reviewing exceptions described at
the end of this section (see also Chapter 6, Conservation Measure 1.7).
Approving avoidance and minimization analysis for projects proposing to fill
more than 3 acres of jurisdictional wetlands and waters outside the UDA,
according to the specific circumstances and the general criteria for reviewing
exceptions described at the end of this section (see also Chapter 6,
Conservation Measure 2.12).
Approving the design requirements for all rural road projects other than those
categorized as Small Projects in Table 6-6 or road safety improvements
where median barriers may impede wildlife movement, consistent with the
conditions described in Table 6-6 and in Chapter 6, Conservation Measure
1.14.
Determining HCP/NCCP permit coverage on a case-by-case for utility
construction and recreation covered activities outside the UDA, as described
in Chapter 2, Section 2.3.2.
Determining the impact area of certain temporary impacts, as described
Chapter 9, Section 9.3.1.
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In reviewing such exceptions, CDFG and USFWS will respond within 60 days.
If no response is received after 60 days, the Implementing Entity will have the
authority to review and grant such exceptions.
When reviewing the requests for exceptions discussed above related to stream
setback requirements, fill of 3.0 or more acres of jurisdictional wetlands and
waters, and fuel management buffer requirements, the Implementing Entity,
CDFG, and USFWS will consider the following criteria.
Would granting the exception interfere with achieving the goals and
objectives of the Plan?
Do the special circumstances of the request warrant a limited departure from
the general requirements of the Plan?
Are the circumstances of the request truly unique or could many applicants
make the same claim? The Plan allows exceptions to provide flexibility for
unusual circumstances, but the granting of exceptions must not undermine
the general applicability of key Plan requirements such as stream setbacks.

8.8 Implementing Agreement
Section 10(a)(2)(iv) of the ESA states that a conservation plan must specify
“such other measures that the Secretary may require as being necessary or
appropriate for the purposes of the plan.” USFWS Region 1 (the West Coast
region) believes it is generally necessary and appropriate to prepare an
Implementing Agreement for regional HCPs. The NCCPA requires an
Implementing Agreement for all NCCPs, and specifies necessary provisions.
The purpose of an Implementing Agreement is to ensure that each party
understands its obligations under the HCP Section 10(a) Permit and NCCP
permit, and to provide remedies should any party fail to fulfill its obligations.
Accordingly, an Implementing Agreement has been prepared for this Plan
(Appendix B). This agreement specifies the responsibilities of each signatory;
the minimization, conservation, and mitigation measures to be implemented;
reporting and enforcement procedures; and any other permit conditions that
USFWS and CDFG may require.

8.9 Data Tracking
8.9.1

Data Repository Development and
Maintenance
The Implementing Entity will develop and maintain a comprehensive data
repository to track implementation of all aspects of the HCP/NCCP. The data
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repository will be operating within 8 months of permit issuance. The data
repository and associated databases should be structured to be “user friendly,”
such that a trained staffer (as opposed to a technician or programmer) can enter
data. Additionally, the data repository will allow for future expansion and
integration with external databases (e.g., linkage to agency or other GIS map
libraries). The data repository should be structured to facilitate the following
requirements.
Data documentation such that future users can determine why, how, and
where data were collected (documentation standards [i.e., data about the
data] should be consistent for all types of monitoring and over time; adequate
documentation will facilitate the future use of monitoring data).
Quality assurance and quality control of the data.
Access and use of the most current information in assessment and decision
making (the database should allow repeated access to current and past
information over time).
Storage of spatial information in a GIS-linked database.
The primary types of information for which the data repository will be developed
and maintained are listed below.
Monitoring and research results.
HCP/NCCP funding and expenditures.
Status of covered activities, including implementation and impacts on
covered species and natural communities.
Status of HCP/NCCP natural community preservation/enhancement/
creation/restoration conservation measures.
Status of HCP/NCCP research investigations.
Adopted changes to the HCP/NCCP.
All reports/documents generated by the Implementing Entity.
The Implementing Entity may choose to develop a web-linked database to
facilitate controlled transference of information by others into and out of the
database (e.g., this could involve the use of BIOS, a CDFG-sponsored program to
make biological data available on the web; see bios.dfg.ca.gov). Examples of
benefits that could be associated with maintaining controlled web-linked access
to selected elements of the comprehensive HCP/NCCP database are provided
below.
Development of database entry forms or use of Personal Digital Assistants
(PDAs) that could allow direct input of information into the database by
entities/individuals charged with implementing covered activities,
conservation measures, monitoring surveys, and research studies.
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Access by agencies implementing the HCP/NCCP to digital monitoring,
research, and other data for purposes of generating internal reports that may
be needed to facilitate their participation in the HCP/NCCP.
Access by agencies implementing the HCP/NCCP, other ecosystem
restoration programs, outside researchers, and other interested parties to
HCP/NCCP reports and documents.
The Implementing Entity will comply with the data-sharing requirements of the
Implementing Agreement. If the Implementing Entity allows additional access to
the project databases, such access will require strict controls and monitoring to
ensure that the integrity of the databases are maintained (e.g., use of passwords to
limit access of a particular entity to selected database functions, sampling data
entry forms to ensure that entered information is complete and accurate).

8.9.2

Compliance Tracking
The Implementing Entity will track assembly of the Preserve System;
implementation of covered activities; planning and other survey requirements;
and implementation of all landscape-, community-, and species-level
conservation measures to demonstrate compliance with the terms and conditions
of the HCP/NCCP permits. To track compliance, the Implementing Entity will
maintain baseline data as specified below.
The location, extent, and timing of land acquisition and HCP/NCCP preserve
establishment within each Zone and Subzone.
Descriptions of conservation agreements, lands acquired in fee title,
interagency memorandums of agreement, or any other agreements entered
into for the purposes of protecting, enhancing, or restoring covered species
habitat.
The location, extent, and timing of impacts on land cover types and
jurisdictional wetlands and waters (based on reports submitted by applicants
for take authority under the HCP/NCCP);
The location, extent, and timing of protection, enhancement, restoration, or
creation of land cover types and jurisdictional wetlands and waters.
The location, extent, and timing of implementation of all other conservation
measures (e.g., preparation of recreation plan, preparation of Preserve
Management Plans, construction of artificial perches, conducting
monitoring).
The purpose of monitoring this baseline information will be to track the
Implementing Entity’s progress toward achieving HCP/NCCP biological goals
and objectives for conservation of covered species and natural communities.
This tracking of progress will help ensure that habitats for covered species and
natural communities are conserved within the Preserve System at a rate
commensurate with the timing and magnitude of impacts of the covered
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activities. The comprehensive data repository for compliance tracking will be
operating within 8 months of HCP/NCCP permit issuance.
The data will also be linked to supporting information documenting HCP/NCCP
compliance. These reports and other data will be stored and archived
electronically whenever possible. Appropriate supporting information includes
the following categories.
Planning survey reports submitted for covered activities and land acquisition.
Preconstruction survey reports.
Reports and other documentation related to the screening, selection, and
acquisition of preserve lands.
Development planning designs that demonstrate compliance with the urbanwildland interface design element guidelines.
HabiTrak is a standardized database developed by CDFG and others to track
NCCP implementation. HabiTrak may be used to manage and store portions or
all of this compliance tracking information. If HabiTrak is not used, the database
developed for the Plan must be compatible with the HabiTrak system so that
compliance tracking for this Plan can be compared with other NCCPs in
California.

8.10

Reporting
The Implementing Entity will prepare Annual Reports over the term of the
HCP/NCCP that document permit compliance (including impacts, land
acquisition and restoration, as more fully described in Section 8.9.2 above),
management actions, monitoring results, and research. The Annual Reports will
summarize the previous calendar year’s implementation activities and be
completed by March 15 following the reporting year. No annual report shall be
required for the first partial year. Annual Reports will require synthesis of data
and reporting on important trends such as land acquisition, fee collection, and
habitat restoration. A due date of March 15 will allow time for the data from the
previous year to be assembled and presented in a clear and concise format.
Annual Reports will be submitted to the Implementing Entity Governing Board,
designated representatives of USFWS and CDFG, and other interested parties,
and will be available to the public and posted on the HCP/NCCP web site. The
Implementing Entity may also distribute these reports to the Independent
Conservation Assessment Team and Science Advisors, as appropriate, for their
review. These advisory bodies will use results presented in the Annual Reports,
as well as other available information and any additional monitoring reports
produced through the Adaptive Management Program, to assess success of the
HCP/NCCP in meeting the biological goals and objectives and to formulate
recommendations to the HCP/NCCP Governing Board and Implementing Entity
for Plan implementation in subsequent years.
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The goals of the Annual Report include:
Providing the information and data necessary for the Permittees to
demonstrate to CDFG, USFWS, and the public that the Plan is being
implemented properly and as anticipated.
Disclosing any problems with Plan implementation so they can be corrected.
Documenting issues with Plan implementation that may require consultation
with CDFG and USFWS.
Identifying administrative or minor changes to Plan components required to
increase the success of conservation measures.
At a minimum, annual reports should include the following information.
A description of all covered activities implemented during the reporting
period categorized by activity type (i.e., urban development, preserve
management, flood control channel maintenance, etc.) and acreage.
An accounting of all conditions on covered activities applied to these
activities (see Chapter 6).
A description of all HCP/NCCP natural community protection/enhancement/
creation/restoration conservation measures implemented during the reporting
period. Riparian and wetland restoration and creation will also be reported
by the watersheds described in Appendix J.
A year-to-date summary of the extent of land cover types protected,
enhanced, restored, or created. If conservation easements were used, the
report will describe who holds the easements.
An assessment of the progress towards all acquisition requirements by local,
state, and federal sources, including land cover types, habitat connectivity,
covered plant populations, and wetland protection (see Conservation
Measure 1.1). Funding from local, state, and federal sources must be tracked
separately.
A summary of impacts on land cover types associated with implementation
of covered activities and conservation measures throughout the permit area
(i.e., within development areas and in the Preserve System). Impacts to
riparian and wetland land cover types will also be reported by the watersheds
described in Appendix J.
A cumulative summary of impacts and conservation for all land cover types
(i.e., from the start of the permit term).
An assessment of compliance with the Stay-Ahead provision (Section 8.6.1).
An accounting of all revenues received, by type (e.g., development fees,
wetland fees, grants, etc.).
An evaluation of the economic assumptions on which the Plan was based
(e.g., cost of O&M, land acquisition, monitoring, etc.; revenue rates and
grant funding projections)
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An assessment of progress towards a complete funding strategy for
implementation after the permit term (Section 9.3.4).
A summary of all land management activities undertaken on HCP/NCCP
Preserves and a discussion of the management issues facing the
Implementing Entity at each preserve unit.
A presentation of the conceptual ecological models developed to date and
any changes to them that have taken place.
A description of the landscape-level, natural-community level and specieslevel monitoring undertaken during the reporting period and a summary of
monitoring results.
A description of any actions taken or expected regarding changed
circumstances, including remedial actions.
A description of the adaptive management process utilized during the
reporting period (e.g., consultation with Science Advisors, convening of the
Independent Conservation Assessment Team).
A description of all HCP/NCCP research undertaken during the reporting
period; a summary of research results; and a description of integration with
monitoring, assessment, and compliance elements.
An assessment of the efficacy of the monitoring and research program and
recommended changes to the program based on interpretation of monitoring
results and research findings.
An assessment of the efficacy of habitat enhancement/creation/restoration
methods in achieving performance objectives and recommended changes to
improve the efficacy of the methods.
An assessment of the appropriateness of performance indicators and
objectives (Table 7-2) based on the results of effectiveness monitoring, and
recommended changes to performance indicators and objectives.
A summary of any administrative changes, minor modifications, or major
amendments proposed or approved during the reporting year (see Section
10.3).
CD-ROMs with the following data should also be provided to CDFG and
UWFWS and, upon request, to the public9:
Copies of all non-confidential, non proprietary databases that track covered
activities and land acquisition in the possession and control of the
Implementing Entity in its current state.
Copies of all relevant GIS data in possession and control of the
Implementing Entity in its current state, including land cover, the location of

9

Data provided to the public will be subject to any restrictions on proprietary or confidential data or services that
may be utilized by the Implementing Entity such as proprietary aerial photos, parcel databases, confidential species
locations, or pending land transactions.
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covered activities, and the boundaries of the current HCP/NCCP Preserve
System.
Copies of all non-confidential, non-proprietary financial data in possession
and control of the Implementing Entity in its current state.

8.11

Schedule
Milestones for plan implementation are outlined below (start point = permit
issuance date). This schedule does not prevent the Permittees from initiating and
accomplishing these milestones earlier than anticipated. Responsible parties are
noted in parentheses. The Implementing Agreement may establish more specific
deadlines for certain tasks.

8.11.1

0–6 Months
Establish HCP/NCCP Governing Board (cities and County).
Acquire land to meet Jump Start guidelines described in Chapter 8
(Implementing Entity). Ideally, the Jump Start requirement will be met
before the permit is issued.
Hire Implementing Entity Executive Director (Implementing Entity
Governing Board).
Pass local ordinances to implement HCP/NCCP (cities and County) (see
Implementing Agreement for timelines for passing ordinances).
Develop checklists and other materials for local planners to ensure
compliance by each project receiving coverage under the Plan. The checklist
must include a statement of certification that project applicants meet the
relevant terms of the HCP/NCCP.
Develop template survey report that may be used by project proponents as a
guide and by local jurisdictions to evaluate the completeness of survey
reports they review.
Train local jurisdiction staff to review and process HCP/NCCP applications
(Cities and County with assistance from Implementing Entity). This task
will also be ongoing.
Provide each participating local jurisdiction with detailed maps of fee zones
and land cover (Figure 9-1) so they can process and evaluate HCP/NCCP
applications.
Begin receiving and reviewing applications for coverage under the
HCP/NCCP (cities and County) and collecting development fees (cities and
County, Implementing Entity).
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6 Months–1 Year
Hire key administrative staff of Implementing Entity or secure agreements or
contracts with other organizations to fulfill these roles.
Establish HCP/NCCP Implementation web site (Implementing Entity).
Prepare report documenting the expected benefits of the HCP/NCCP to noncovered special-status species to provide streamlining for future CEQA
documents.
Establish GIS and other databases to track land acquisition (gains) and
HCP/NCCP impacts (losses) (Implementing Entity).

8.11.3

1–5 Years
Continue to hire or contract out Implementing Entity technical and
maintenance staff as Preserve System expands (Implementing Entity).
Prepare Preserve System management plans as described in Chapter 5
(Implementing Entity).
Design monitoring and adaptive management program, including work plans
(Implementing Entity).
Initiate management and monitoring on all new preserves.
Continue to acquire land to assemble Preserve System and meet Stay-Ahead
requirements described in Section 8.6.1 (Implementing Entity).
Begin habitat restoration and creation design and additional environmental
compliance for habitat restoration, if needed.
Implement habitat restoration and habitat creation projects.
Prepare an Exotic Plant Control Plan to address exotic and invasive plants on
Preserve System lands (Conservation Measure 1.4).
Prepare a Recreation Plan to address recreational uses on Preserve System
lands (Conservation Measure 1.5).
Open selected preserves to public access according to Recreation Plan.

8.11.4

6–30 years
Complete hiring or contracting out of Implementing Entity technical and
maintenance staff as Preserve System expands.
Continue to plan, design, and implement habitat restoration and creation.
Continue land acquisition to complete the Preserve System.
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Prepare and revise system-wide and preserve-specific management plans.
Continue adaptive management and monitoring of biological resources.

8.11.5

More than 30 Years
Continue adaptive management and monitoring of biological resources.
Continue monitoring habitat restoration and habitat creation projects until
they meet success criteria.
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Chapter 9

Funding

This chapter provides planning-level estimates of the costs to implement the
ECCC HCP/NCCP and identifies all necessary funds to pay for implementation.

9.1 Cost to Implement the HCP/NCCP
The cost analysis was based on a number of assumptions regarding the eventual
development of the HCP/NCCP and the unit cost of many items. Unit cost
estimates were based on the best available information and represent average unit
costs. The costs of individual items will fluctuate above and below these
averages. The total cost presented herein should therefore be regarded as a
planning-level estimate to aid in the determination of the eventual amount of
funding likely to be necessary to implement the Plan.
Tables 9-1 and 9-2 summarize the costs likely to be necessary to implement the
HCP/NCCP. Cost categories are listed below.
Program administration.
Land acquisition.
Planning and design of management, restoration, and recreational facilities.
Habitat restoration/creation.
Environmental compliance.
HCP/NCCP preserve management and maintenance.
Monitoring, research, and adaptive management.
Remedial measures.
Some cost elements are split between categories or assigned a single category for
simplicity; for example, Implementing Entity staff salaries appear in several
categories because staff will perform a variety of functions. All cost categories,
however, are mutually exclusive. Each cost category is divided into capital and
operational costs. Capital costs are typically one-time costs for land, equipment,
or structures. Operational costs are ongoing costs such as staff salaries and
contractor fees. Table 9-1 summarizes total costs, capital costs, and operational
costs under the initial urban development area. Table 9-2 summarizes total costs,
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capital costs, and operational costs under the maximum urban development area.
Costs are summarized by 5-year periods except for year 0, which contains initial
start-up expenses. All costs are in 2006 dollars. Costs estimates are for the 30year permit term of the HCP/NCCP. See Section 9.3.4, Funding Adequacy, for a
discussion of post-permit term funding.

9.2 Cost Estimate Methodology
This section provides an explanation of each cost category and the methods that
were used to develop the HCP/NCCP cost estimate.
The spreadsheets used to develop the HCP/NCCP cost estimate are provided in
Appendix G, HCP/NCCP Cost Data. The cost estimates for operations,
maintenance, and administration were developed in coordination with land
management agencies in the inventory area—specifically, EBRPD and CCWD.
These agencies helped to determine the specific elements in each broad cost
category and the unit cost assumptions. The land valuation analysis used to
develop the HCP/NCCP land acquisition cost estimates (Appendix G) was based
on land and real estate data from appraisers, brokers, land management agencies,
and land trusts.

9.2.1

Program Administration
Program administration costs involve the support of employees, facilities,
equipment, and vehicles to operate the office of the Implementing Entity.
Program administration costs also include associated costs such as travel,
insurance, legal and financial assistance, meeting stipends, contingency budgets,
and in-lieu payments for law enforcement and firefighting paid to the County and
other land management agencies. Program administration costs are estimated to
be, on average, $605,000 or $608,000 annually during the permit term under the
initial urban development area and maximum urban development area scenarios,
respectively (Tables 9-1 and 9-2). Some program administration costs will be
necessary beyond the permit term.
Costs incurred by Permittees other than the Implementing Entity to implement the
Plan are not included in the cost estimates. For example, the participating cities
and the County will incur costs when reviewing applications for take authorization
from various project proponents (see Chapter 6, Section 6.2). The participating
cities and the County will recover these costs from applicants according to the
policies in place at each local jurisdiction. The fee amounts specified in the Plan
do not reflect the costs of application review by the cities and the County, and
revenues from the HCP/NCCP fees will not be used to cover these costs.
Cost savings in program administration can be realized by partnering with
existing land management agencies that already have staff with the required
qualifications and have the infrastructure to hire and manage such staff.
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However, because the ultimate structure of the Implementing Entity is not yet
known, for costing purposes it is assumed that the Implementing Entity will be a
stand-alone agency that will hire and manage its own staff in its own facilities.
This assumption ensures that potential costs of staffing and program
administration are not understated.

Salaries, Office Space, and Equipment
Employee costs comprise the annual salaries for program administration
personnel. For the purposes of the cost estimate, it is assumed that the following
positions would be staffed within the Implementing Entity according to the roles
described in Chapter 8, Plan Implementation: an Executive Director, a
GIS/Database Technician, a Budget Analyst, a Real-Estate Specialist, a Grant
Administrator, and Administrative Staff that are housed in the office of the
HCP/NCCP Executive Director. The salaries of non–program administration
employees are included in their respective cost categories. A salary multiplier is
used for each employee (program administration and non–program
administration staff) to include the cost of benefits such as health insurance,
payroll taxes, training, and a retirement plan.
It is assumed that the office of the HCP/NCCP Executive Director would house
all the employees of the Implementing Entity except for onsite preserve staff
(e.g., Preserve Manager and Preserve Maintenance Staff). Costs for onsite
preserve staff are included in the preserve management and maintenance
category. Facilities costs are based on the area of office space that would be
required to house the office of the HCP/NCCP Executive Director and the cost
per square foot per year to lease the office. General office equipment includes
copy and fax machines, an office telephone system, printers, scanners,
publications, and digital cameras. GIS and database equipment includes
GIS/database servers, a digitizing table, a plotter, GIS software, and database
software.
The cost for employee-specific office equipment is included in this cost category
only for the program administration employees listed above. Office equipment
purchased on a per-employee basis includes office furniture, office supplies,
computers, cell phones, and portable radios.

Travel and Insurance
Mileage allowance for program administration employees is based on a mileage
allowance per employee per year and cost per mile. Travel costs are based on
days of travel per year and per diem allowance per employee. The Executive
Director’s travel costs include a per diem multiplier to cover additional travel
expenses such as airfare.
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Insurance costs are an important part of program administration. Insurance costs
are addressed in two categories: per employee per year, and per year for the
entire HCP/NCCP program. Per employee per year costs include worker’s
compensation, disability, life, and automobile insurance for all Implementing
Entity employees. Costs for the entire program include directors’ and officers’
insurance and liability insurance to cover public recreational use within
HCP/NCCP preserves.

Outside Legal and Financial Assistance
The Implementing Entity will periodically require outside legal and financial
assistance. Attorneys will be needed to draft and review conservation easements,
finalize land purchases, assist with negotiations, and assist with easement
violations if they occur. Outside financial analysis assistance will also be
periodically required to review the program’s cost/revenue balance and ensure
that development fees are adjusted in line with changing land costs and inflation.
Legal costs are based on the billing rate for legal contractors and the estimated
time contracted per 5-year period; financial analyst costs are based on the
estimated cost for financial analysis services per 5-year period.

Public Safety Costs
The HCP/NCCP Preserve System will increase the need for law enforcement
services in Contra Costa County because of the visitor use of the new preserves.
The need for firefighting services will also increase because of the increased use
of prescribed burning as a management tool. The risk of wildfire may increase
because grazing pressure will likely be reduced in some areas, increasing fuels,
and because increased recreational use will increase the chance of human-caused
ignitions. To address these impacts, the Implementing Entity will pay the County
to cover preserve-related public safety costs on an annual basis. The number of
police officers and firefighters funded per 5-year period is based on the total area
projected to constitute designated preserves during the specified period and the
predetermined areal extent of preserve that would require the funding of one
officer or firefighter, respectively.

Public Outreach and Involvement
The Plan includes a small annual budget for outreach to the community to
produce brochures; hold special events (e.g., groundbreakings and dedications,
volunteer appreciation functions); manage volunteer groups; and otherwise
involve the public in implementation of the HCP/NCCP.
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Land Acquisition
Land acquisition costs are divided into two broad categories. The first entails the
cost of the land transaction (operational cost). The second is the price of the land
or conservation easement itself (capital cost).

Land Transaction Costs
Land transaction costs include due diligence, reconnaissance-level biological
surveys (pre-acquisition surveys), and initial site improvements.
The process of investigating a parcel of land before acquiring it is considered due
diligence. It is assumed that 25% more parcels will be investigated than will be
acquired. Due diligence costs include the costs for appraisal, preliminary title
report, Phase 1 Site Assessment1, and legal description. Due diligence costs also
include the cost of a boundary survey and monumentation, if necessary. To
determine the cost of boundary surveys and other costs that are dependent on
parcel size, an average parcel size and perimeter length within the Zones was
developed using GIS analysis.
As described in Chapters 5 and 6, pre-acquisition surveys will be required to
determine the biological value of any land considered for inclusion in the
HCP/NCCP Preserve System. Pre-acquisition surveys include surveys for the
following characterizations.
Land cover type.
Covered species habitat.
Covered plant populations.
Wetlands (i.e., jurisdictional delineations).
Uncommon vegetation communities and associations and uncommon
landscape features.
Covered wildlife populations.
The cost of these surveys is based on the estimated number of hours per acre
required for each type of survey and the cost per hour for contracting biologists

1

A Phase 1 Site Assessment is a preliminary investigation to determine if a site might contain hazardous materials.
Typical methods include a literature and database search, interviews to determine land use history, and site
reconnaissance. If results are positive (i.e., the site is determined to contain or possibly contain hazardous
materials), a Phase 2 Assessment is conducted. Sites with hazardous materials will be evaluated for potential
cleanup; these costs will be weighed against the effect on the Preserve System design should the site not be
protected, and a determination will be made whether the site should still be acquired. For costing purposes, it is
assumed that sites with positive Phase 2 Assessment results (i.e., sites that may contain hazardous materials) will not
be added to the HCP/NCCP Preserve System.
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to conduct the surveys (the cost per hour includes travel costs for the
contractors).
Some newly acquired land may need to be stabilized before habitat management,
restoration activities, or public access can begin. Site improvements may include
(but are not limited to) demolition or repair of unsafe facilities; remediation of
minor contaminants; repair of boundary fences; repair and replacement of gates;
installation of signs (e.g., boundary and landmark signs); road repair; repair and
replacement of creek crossings; and removal of nonnative species. These costs
are based on an estimated cost per acquired parcel, with the exception of
boundary fence repair, which is based on the average boundary length per parcel
mentioned above and the estimated cost per linear foot for fence repair.
Land transaction costs are expected only during the 30-year permit term of the
HCP/NCCP. Land transaction costs will end once the Preserve System has been
fully assembled by the end of the permit term.

Land Acquisition Costs
Land acquisition costs, including due diligence and site improvements, are
estimated to range from approximately $191,640,000 to $235,680,000 for fee
title acquisitions or conservation easements under the initial and maximum urban
development areas, respectively (Table 9-8).
To ensure that cost estimates do not understate actual costs, and to reflect the
limited number of easement sales in this area, it was assumed that all of the land
will be acquired in fee title. There have been few comparable conservation
easement sales in the county to date, though typical costs in the greater San
Francisco Bay Area suggest values of 50–90% of the fee title value. For the
purposes of this analysis, no dedications to the Preserve System by means of gift
or transfer of a conservation easement associated with a development project
were assumed. Actual costs will be lower if such dedications occur (however,
because dedications associated with a development project are likely to offset
fees, no net financial advantage would be expected in such situations).
Fee title land values were based on a review of comparable sales and interviews
with appraisers, real estate brokers, and land management agencies active in the
region (see Appendix G). Values were based on size, land use designation,
proximity to urban infrastructure, and topography. All land value estimates
represent average planning-level estimates. They are based on private market
values derived from either arm’s-length sales transactions or simplified pro forma
residual land value analysis. Actual sales prices of individual properties will
vary considerably around these averages.
Per-acre values were developed for the various land-value categories and were
then applied to the acquisition requirements outlined in the conservation strategy
(Chapter 5) using spatially explicit GIS analysis (see Appendix G).
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Fee title and conservation easement land acquisitions are assumed to occur
evenly through time over the course of the permit term. Land costs will likely
increase over time; mechanisms for addressing these increases are described in
Section 9.3, Funding Sources and Assurances. Land acquisitions and associated
costs are expected to be incurred throughout the permit term but not beyond it.

9.2.3

Management, Restoration/Creation, and
Recreation Planning and Design
Management, restoration, and recreation planning and design costs are estimated
to be, on average2, $205,000 or $208,000 annually during the permit term under
the initial urban development area and maximum urban development area
scenarios, respectively (Tables 9-1 and 9-2). Management, restoration, and
recreation planning and design costs include the costs associated with planning
and designing HCP/NCCP conservation actions.
Management planning activities are listed below.
Preparing preserve management plans for natural habitat lands (Conservation
Measure 1.2).
Preparing agricultural management plans for conservation easements in
agricultural areas (Conservation Measure 1.3).
Developing or renewing grazing leases.
Creating a Preserve System–wide exotic plant control program (Conservation
Measure 1.4).
Creating a Preserve System–wide fire management/control plan
(Conservation Measure 1.2).
Recreation planning activities include creating a Preserve System–wide
recreation plan and creating construction designs for limited new recreational
facilities such as trails, gravel parking lots, gates, information kiosks, and
restroom facilities (Conservation Measure 1.5).
Restoration planning and design activities entail development of the plans and
documents listed below.
Wetland and pond enhancement and management plans for specific sites, if
necessary (Conservation Measure 2.2).

2

Average costs cited in each section are the average annual cost over the 30-year permit term (= total cost/30);
actual annual costs will vary depending on the category. For example, annual costs for program administration and
preserve management will grow over time as the Preserve System grows, while annual costs for restoration will
peak midway through the permit term when most restoration projects will have been implemented.
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Wetland and pond restoration or creation plans and construction designs
(Conservation Measure 2.3).
Native grassland enhancement plans for specific sites, if necessary
(Conservation Measure 2.4).
Oak savanna restoration plans and construction designs (Conservation
Measure 2.7).
Stream restoration plans and construction designs (Conservation Measure
2.10).
Riparian woodland/scrub restoration plans and construction designs
(Conservation Measure 2.10).
It is assumed that the same Implementing Entity employees will conduct
management, restoration, and recreation planning and design work; habitat
restoration/creation work; and monitoring, research, and adaptive management
work. One-third of the employees’ time is assumed to be spent on planning and
design work, one-third is estimated to be spent on habitat restoration/creation work,
and one-third is estimated to be spent on monitoring work. Accordingly, one-third
of employee, office equipment, vehicle and fuel, and travel costs are assigned to
planning and design; one-third are assigned to habitat restoration/creation; and onethird are assigned to monitoring, research, and adaptive management. Contractor
costs are specific to the planning and design cost category.
Employee costs include one-third of the yearly salary for a Senior Scientist and
biological staff (a senior planner, a project manager, and technical support
personnel). In addition, a salary multiplier is used for each employee to account
for the cost of benefits such as health insurance, training, and retirement.
The cost for office equipment includes one-third of the cost of office furniture,
office supplies, computers, cell phones, and portable radios. The costs for office
space, shared office equipment, GIS and database equipment, and insurance for
planning and design employees are included in the program administration cost
category.
Vehicle and fuel costs are based on the number of vehicles purchased and retired
during each 5-year period, the purchase price of a vehicle, and fuel and
maintenance costs per vehicle per year. Travel costs for planning and design
employees are based on days of travel per year and per diem allowance per
employee. One-third of the cost from the vehicle and fuel and travel cost
elements is assigned to the planning and design cost category.
Contractors are expected to be needed for a majority of the preserve management
and restoration/creation planning tasks for the first 5 years of HCP/NCCP
implementation due to the time required to hire and train Implementing Entity
staff and the need for many management plans early in implementation.
Implementing Entity staff will be expected to assume most of the planning work
by years 6–10, including management plan development and restoration/creation
planning. Contractor costs include the cost of hiring outside contractors for
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management, recreation, and restoration planning work. Contractor costs are
based on the estimated contract value for each type of contract work for each 5year period.
It is expected that contractors will conduct the majority of restoration/creation
project design work throughout the term of the permit. Design work includes
developing specific restoration/creation designs (plans and specifications are
covered under the habitat restoration/creation cost category). Contractor costs
are based on the estimated contract value for each type of contract work for each
5-year period.
Planning and design tasks would be necessary in perpetuity but would be reduced
substantially after the permit term. By the end of the permit term most if not all
restoration and creation projects are expected to be completed (although they
may not have yet reached performance standards). In addition, all Preserve
System management plans and most, if not all, preserve-specific management
plans will have been written. However, preserve management plans will need to
be updated and modified in perpetuity.

9.2.4

Habitat Restoration/Creation
Habitat restoration/creation costs are estimated to be, on average, $680,000 or
$763,000 annually during the permit term with the initial and maximum urban
development areas, respectively (Tables 9-1 and 9-2). Habitat restoration and
creation costs comprise those listed below.
The cost of restoring or creating each required land cover type.
Costs associated with the habitat restoration/creation employees (e.g.,
salaries, benefits, office equipment, vehicles and fuel, and travel).
Costs for using contractors to conduct habitat restoration/creation work.
Employee costs are shared with the management, restoration, and recreation
planning and the design and monitoring, research, and adaptive management cost
categories; one-third of employee salary, benefit, office equipment, vehicle and
fuel, and travel costs are assigned to the habitat restoration/creation cost
category.
The land cover types that would be restored under the ECCC HCP/NCCP are oak
savanna, riparian woodland/scrub, perennial wetland, seasonal wetland, alkali
wetland, slough/channel, and streams. Impacts on open water would be offset by
pond creation. Similarly, stream impacts that could not be offset by stream
restoration would be offset by additional off-stream pond creation. The cost per
acre for restoring or creating each land cover type includes but is not limited to:
site preparation; direct seeding; growing container stock; harvesting cuttings in
the field; field planting; planting materials (e.g., mulch); earthmoving;
constructing water control structures, if needed; and irrigation system
construction and maintenance, if needed. The cost is developed for each 5-year
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period based on the area of each land cover type that is estimated to be restored
during that period (to take efficiencies of scale into account).
It is expected that contractors will be hired to construct all but the smallest
habitat restoration or creation projects due to the specialized equipment and plant
propagation needed. For large-scale projects, a great deal of labor is typically
required (e.g., planting seedlings, cuttings, or container stock for riparian or oak
savanna restoration projects), which only a contractor can provide. In addition, it
is expected that contractors will be hired to create restoration/creation plans and
specifications, assist with construction bids, oversee the construction of habitat
restoration/creation projects, and conduct postconstruction maintenance.
Contractor costs are based on the estimated contract value for each type of
contract work for each 5-year period.
It is assumed that all habitat restoration/creation costs would be incurred during
the 30-year permit term. All habitat restoration/creation projects will be
implemented during this period. The cost of management of all
restoration/creation projects after they reach their success criteria is included in
Section 9.2.6, HCP/NCCP Preserve Management and Maintenance.

9.2.5

Environmental Compliance
Environmental compliance costs are estimated to be, on average, $78,000
annually during the permit term with either urban development scenario (Tables
9-1 and 9-2). As described in Chapter 8, Plan Implementation, environmental
compliance will be needed during implementation for certain land management
and restoration activities within HCP/NCCP preserves. All costs are based on
average costs for contracting the preparation and submittal of compliance
documents and applications. Environmental compliance costs are assumed to
include compliance with NEPA and CEQA, Sections 401 and 404 of the Clean
Water Act, Section 106 of the National Historic Preservation Act (NHPA),
Sections 1600–1607 of the California Fish and Game Code, and other
miscellaneous requirements (e.g., county grading permits, road encroachment
permits).
For purposes of cost estimation, HCP/NCCP projects are divided into three
size/complexity categories.
Small/simple (up to 10 acres or up to 0.1 stream mile).
Medium /moderately complex (10.1–50 acres or 0.1–0.5 stream mile).
Large/most complex (more than 50 acres or 0.5 stream mile).
Environmental compliance costs are assumed to vary with the type of compliance
and the size and complexity of the project. It is assumed that Section 404 and
Section 1602 permits will be procured on a per-project basis. A Section 404
Regional General Permit and Streambed Alteration Agreement program may be
available for use by the Implementing Entity. However, this cost estimate is
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based upon the conservative assumption that such general permitting will not be
available. NHPA compliance is assumed to cover cultural resource inventory
only when needed for projects with a federal nexus (e.g., Clean Water Act
Section 404 permits). If significant cultural resources are found at a location
subject to disturbance by management, restoration, or other Plan activities, the
activities would be relocated.
All environmental compliance costs are expected to be incurred during the permit
term because they are associated with initial preserve management actions and
habitat restoration/creation projects.

9.2.6

HCP/NCCP Preserve Management and
Maintenance
HCP/NCCP preserve management and maintenance costs are estimated to be, on
average, $1,101,000 or $1,215,000 annually during the permit term under the
initial and maximum urban development areas, respectively (Tables 9-1 and 9-2).
Preserve management costs are correlated with the size of the Preserve System;
accordingly, these costs will grow as the Preserve System grows. However, costs
will not grow directly with the size of the Preserve System because per-acre
management costs are expected to decrease as the Preserve System gets larger.
Preserve management and maintenance will be required in perpetuity.
Management and maintenance costs beyond the permit term are expected to be
the same as the costs in year 30 (with annual inflation adjustments described
below in section Automatic Fee Adjustments).
HCP/NCCP preserve management and maintenance costs cover the ongoing
management and maintenance of the HCP/NCCP Preserve System, exclusive of
management planning and design and construction of habitat restoration or
creation projects. Costs related to management and maintenance activities could
include those listed below.
Costs related to Preserve System staff.
Construction and maintenance of field facilities.
Purchase of field office equipment and field vehicles.
Purchase and maintenance of field equipment.
Purchase of construction materials.
Maintenance of ponds (e.g., water pumping, dam repair, dredging).
Management and maintenance employees include the Preserve Manager and
Preserve Maintenance Staff (comprising preserve maintenance staff members and
an administrative assistant). The number of each employee type in each 5-year
period is based on the area of preserve in each period and the area each employee
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type is assumed to cover. Employee costs include the salary and a salary
multiplier (to include the cost of benefits, training, and retirement) for each
employee.
The cost for office equipment includes the cost of office furniture, office
supplies, computers, cell phones, and portable radios. In addition, it includes the
cost to lease a copy and fax machine and to purchase a printer and office phone
system for the HCP/NCCP Preserve System field facility. The costs for GIS and
database equipment and insurance for management and maintenance are included
in the program administration cost category.
Management and maintenance vehicles include small trucks, four-wheel-drive
trucks, all-terrain vehicles, dump trucks, large tractors, small tractors, and small
four-wheel-drive vehicles. Vehicle and fuel costs are based on the number of
each type of vehicle purchased and retired during each 5-year period, the
purchase price of each type of vehicle, and fuel and maintenance costs per each
type of vehicle per year.
Travel costs are assumed to be incurred by the Preserve Manager only. Costs are
based on days of travel per year and the HCP/NCCP per diem allowance.
Preserve management and maintenance employees will have access to the office
space of the HCP/NCCP Preserve System (covered under the program
administration cost category), but their primary office space is assumed to be a
field facility. Field facilities are small buildings that would house workshop
space, equipment, a manager’s office, a shared office for field staff, a locker
room, and restrooms. Field facilities also include secure covered parking for
maintenance vehicles. The cost for constructing and maintaining the facilities
and parking areas is included in the maintenance and management category. The
cost is based on the preserve area that is assumed to be managed by the staff in
each facility and the cost to construct the facilities and parking areas. The
estimated cost per year for field facility maintenance and utilities is included for
each facility.
The cost for maintenance equipment and materials is based on the estimated cost
of equipment and materials per 1,000 acres of preserve per year and the area of
preserve in each 5-year period. Maintenance equipment and supplies include
firefighting equipment, small tools, safety glasses, gloves, hardhats, raingear,
small pumps, generators, saws, demolition hammers, cargo containers, water
pipes, irrigation supplies, landscape plants, and lumber.
Water would be pumped into existing stockponds as needed to maintain water
levels for their habitat value for covered species and native biological diversity3.
It is assumed that wells would need to be drilled and pumps would need to be
purchased. Water costs are based on the estimated annual cost for well drilling

3

Constructed ponds would be sited to minimize their need for supplemental water. Existing ponds that provide
breeding habitat for covered species, if not sited properly, may need supplemental water to be maintained.
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and water pumping per 1,000 preserve acres and the total amount of preserve
area in each 5-year period.
Some management and maintenance work is expected be conducted by outside
contractors; examples are listed below.
Dirt and paved road maintenance and repair.
Pond maintenance.
Major pest management.
Preconstruction surveys for biological resources clearing.
Large-scale mowing for fire breaks.
Boundary surveying.
Fence maintenance and repair.
Alarm installation and maintenance at field offices.
Janitorial services.
Contractor costs are based on the annual amount estimated to be expended for
each type of contractor per 1,000 preserved acres and the total amount of
preserve area in each 5-year period.
Preserve management and maintenance also includes capital and operations costs
to build and maintain limited recreational facilities such as trails, trailheads and
public access facilities, signage, informational kiosks, gravel parking lots and
access roads, and restrooms. All recreational facilities will be built or improved
in accordance with the terms of the Plan.

9.2.7

Monitoring, Research, and Adaptive
Management
Monitoring, directed research, and adaptive management costs are estimated to
be, on average, $626,000 or $703,000 annually during the permit term under the
initial urban development area and maximum urban development area scenarios,
respectively (Tables 9-1 and 9-2). Some monitoring, research, and adaptive
management tasks will be required in perpetuity. These costs beyond the permit
term are expected to be slightly less than the costs in year 30 (which are
approximately $753,000 or $877,000 annually under the initial urban
development area and maximum urban development area scenarios, respectively
[Tables 9-1 and 9-2]). Like management costs, total monitoring costs will
increase as the Preserve System grows, but per-acre monitoring costs will
decrease as the Preserve System gets larger.
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Monitoring, directed research, and adaptive management are described fully in
Chapter 7. Monitoring, directed research, and adaptive management costs cover
the following items.
Planning, conducting, analyzing, and reporting on monitoring of ecosystems,
natural communities, and covered species.
Planning, conducting, analyzing, and reporting on monitoring the
effectiveness of conservation measures and habitat restoration/creation
projects.
Planning surveys to assess properties prior to land acquisition.
Preconstruction surveys and construction monitoring, if needed, within the
Preserve System prior to implementing projects such as habitat restoration or
facility construction.
Research directed at management and conservation needs of the Preserve
System.
Stipends for Science Advisors and the Independent Conservation Assessment
Team in adaptive management review and meetings.
It is assumed that Implementing Entity employees conducting monitoring,
directed research, and adaptive management will plan, coordinate, and report on
HCP/NCCP monitoring. It is assumed that contractors will collect monitoring
data. Monitoring, research, and adaptive management employee costs are shared
with the management, restoration, and recreation planning and design and habitat
restoration/creation cost categories; one-third of employee salary, benefit, office
equipment, vehicle and fuel, and travel costs are assigned to the monitoring,
research, and adaptive management cost category.
The cost for office space, shared office equipment, GIS and database equipment,
and insurance for monitoring, research, and adaptive management employees is
included under the program administration cost category.
Contractor costs for collecting monitoring data are based on the estimated
number of hours per acre required for each type of monitoring, the area that will
be covered by each type of monitoring in each 5-year period, and the cost per
hour for contracting biologists to conduct the monitoring (the cost per hour
includes travel costs for the contractors).
Adaptive management costs cover scientists on the Independent Conservation
Assessment Team and in the pool of Science Advisors in the adaptive management
decision-making process. These costs are based on the annual amount assumed
necessary as a stipend for each of 10 Science Advisors. Costs also include a
stipend for the year in which each of five Independent Conservation Assessment
Team members will serve (assumed to be every 5 years). Stipends for Team
members include travel costs. The cost of adaptive management experiments is
covered under the cost for directed research and monitoring.
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Remedial Measures
Remedial measure costs are estimated to be, on average, approximately $53,000
or $56,000 annually during the permit term, under the initial urban development
area and maximum urban development area scenarios, respectively (Tables 9-1
and 9-2). Remedial measures for created/restored habitat are assumed not to be
needed once the performance standards are met. The cost of remedial measures
for other preserve areas is expected to be required in perpetuity. This cost, on
average, is estimated at $11,000 per year4.
Remedial measure costs cover the cost to implement remedial measures in
response to changed circumstances or the failure to meet performance standards
(see Chapter 10, Assurances, for a description of all changed circumstances and
remedial measures). Remedial measure costs for created/restored land cover
types are calculated on the basis of the percentage of each restored/created land
cover type that is assumed to require remedial measures in each 5-year period
and the cost per acre for restoration/creation of the land cover types. Remedial
measure costs for changed circumstances unrelated to restoration/creation sites
are based on a percentage of annual preserve management and maintenance costs
that is assumed to be needed to conduct remedial actions.

9.2.9

Contingency
Due to cost uncertainties, a contingency of 5% of overall Plan costs is included in
the cost model. The contingency fund will be used on a short-term basis to offset
any program costs that are higher than predicted by this Plan. Contingency funds
are modest because the overall cost estimate is somewhat conservative and
mitigation fees are designed to keep pace with overall Plan costs. Costs for
program administration, preserve management and maintenance, and monitoring
and adaptive management assume that a new organization would be created to
administer and manage the Preserve System. If existing local agencies or
organizations can be used instead, there would be substantial cost savings for
non-land acquisition costs. Important contingency costs are already “built-in” to
habitat restoration. All wetland restoration fees include a 20% contingency to
account for the risk of failure of restoration projects (see Wetland Mitigation
Fees below). In addition, development fees will be raised automatically annually
according to several indices (see Development Mitigation Fees below).

9.3 Funding Sources and Assurances
Methods for assembling and equitably distributing the costs associated with the
HCP/NCCP have been the subject of extensive discussion and consideration by

4

Remedial costs would be incurred at irregular intervals, but much less frequently than annually.
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stakeholders; officials from local, state, and federal agencies; and elected
officials. The ECCC HCPA Coordination Group—composed of representatives
of private development and business interests, agricultural organizations,
conservation organizations, landowner groups, and public agencies—helped to
develop and recommend strategies for assembling and funding the HCP/NCCP
Preserve System through a Funding Subcommittee. The HCP/NCCP, which
incorporates the input from this diverse group, offers a balanced approach to
conserving species and habitats while equitably distributing the costs.
The HCP/NCCP establishes a framework for compliance with state and federal
endangered species laws and regulations that accommodates future growth in the
permit area. Without the HCP/NCCP, the responsibility for mitigating impacts
on endangered species and their habitats would rest only with those public and
private entities whose activities directly affect declining species and their
habitats, and the responsibility for conservation actions designed to aid recovery
of endangered species would rest primarily with government agencies
representing the public at large. The HCP/NCCP will address both the goals of
mitigation and recovery. Consequently, the HCP/NCCP distributes the
responsibility for conservation more widely than would a mitigation plan under
the assumption that the benefits of a successful HCP/NCCP will be shared by a
broader group that includes not only the existing and future communities within
the permit area but also the residents of California and the United States. A
variety of groups will directly benefit from the HCP/NCCP and will share in the
responsibility for implementing the HCP/NCCP; this shared responsibility
includes the costs associated with land acquisition and the long-term
management and monitoring of those lands.
Plan funding will come from a number of different sources, which fall into one of
three categories.
Development-Based Funding Sources. These include developer mitigation
fees and developer land dedications.
Other Local Funding. Non-fee-based local funding will complement
development-based funding and state and federal grants. Local funding will
take many forms, including continued investments in conservation by
EBRPD (funded by a variety of property tax and assessment sources) and
local land trusts. Although not assumed in revenue projections, funding may
be supplemented by future, local funding measures for parks and open space.
State and Federal Funding. These include federal and state grant programs
(e.g., USFWS grants under Section 6 of the ESA, Wildlife Conservation
Board grants, and state bonds). Some of these funding sources are generally
available throughout the state and nation, while others can only be used to
implement an approved HCP/NCCP. State and federal funding can only be
used for portions of the Plan that contribute to species recovery (not for
mitigation), unless a state or federal agency seeks permit coverage under the
HCP as a Participating Special Entity (see Section 8.4, Participating Special
Entities). State and federal funding sources for HCPs/NCCPs are described
in detail in Table 9-3.
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Table 9-8 summarizes the expected revenues and their sources over the Permit
Term. In general, developer fees will contribute to the mitigation obligations of
the Plan, while non-fee funding from local, state, and federal sources will
contribute to the conservation needs of the Plan (i.e., the contribution to species
recovery). Each funding source is described below. Additional information on
funding is provided in Appendix H.

9.3.1

Mitigation Fees
This Plan utilizes a variety of development-based fees to fund mitigation that will
offset losses of land cover types, covered species habitat, and other biological
values. The following mitigation fees are discussed below.
Development Fee.
Wetland Fee.
Rural Road Fee.
Temporary Impact Fee.
This section also describes fee and land dedication requirements for the Byron
Airport expansion and the process for adjusting mitigation fees over time.

Development Fee
Within the UDA, development fees will be assessed on the acreage of land
permanently disturbed by covered activities. Outside the UDA, development
fees will also be assessed on the acreage of land permanently disturbed by
covered activities except for certain rural road projects, which have been
assigned a specific Rural Road Fee. Acreage of land permanently disturbed is
broadly defined in this section to include all areas removed from an undeveloped
or habitat-providing state and includes land in the same parcel or project that is
not developed, graded, physically altered or directly affected in any way but is
isolated from natural areas by the covered activity. As further described below,
unless such undeveloped land is dedicated to the Preserve System or is a deedrestricted creek setback, the development fee will apply. The development fees
were calculated with the assumption that all undeveloped areas within a parcel
(e.g., fragments of undisturbed open space within a residential development)
would be charged a fee; the fee per acre would have been higher had this
assumption not been made.
Lands inside the UDA and mapped as urban, turf, landfill, or aqueduct land cover
types in the HCP/NCCP will not be assessed the development fee. These areas
are considered developed and do not support habitat for covered species. This
exemption is designed to exclude lands within urban areas that are being
redeveloped from the requirement to pay the development fee. Developed or
disturbed areas within the initial UDA not mapped by the HCP/NCCP as urban,
turf, or aqueduct land cover types will be assessed the HCP/NCCP fee. Barns,
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corrals, ranch homes, and other patches of development or disturbance within
areas of non-urban land cover types were not mapped as an urban land cover type
unless they exceeded 10 acres in size. Development fees will be charged on such
areas not mapped as urban land cover. The development fees were calculated
with the assumption that such areas would be charged a fee; the fee per acre
would have been higher had this assumption not been made.
The land cover map prepared for the HCP/NCCP will be used to determine
which areas are mapped as urban, turf, landfill, or aqueduct land cover types and
are therefore not subject to the development fee. If a project proponent or a
Permittee reviewing an application for take coverage wishes to confirm or adjust
the mapped extent of urban land cover types on a parcel or project site, the
Permittee may examine evidence documenting the land cover type on the site
prior to final Plan adoption. Interpretation of an aerial photo taken 4 years or less
prior to final Plan adoption is one acceptable type of evidence. If the Permittee
determines that the evidence supports a different measurement of the area of
urban land cover types on the site than that taken from the land cover map, the
Permittee may calculate the fee according to the measurement supported by the
evidence. However, such adjustments must be based on land cover in existence
prior to the time of Plan adoption and must not include in the measurement of
urban land cover types areas of existing disturbed land within non-urban areas
(e.g., corrals, barns, ranch homes) because fee amounts were calculated assuming
that fees would be collected from such areas.
Lands inside the UDA were mapped as future urban if records indicated that
development had already been approved on these sites (Figure 9-1). Such areas
must still comply with ESA and CESA and may require take authorization from
CDFG or USFWS. These sites are subject to the HCP/NCCP development fee if
land use approval is still required, but fee revenue was not assumed in the
funding analysis for the Plan because local entitlements may prevent the exaction
of additional local fees.
The required fuel buffer adjacent to a preserve (see Conservation Measure 1.8 in
Chapter 6) is subject to the development fee, but the required stream setback is
not subject to the fee if conservation of the setback is assured (see Conservation
Measure 1.7). Land subject to any wetland fee will also be included in the
development fee calculation (i.e., the wetland fee is additive). Lot line
adjustments are not subject to the HCP/NCCP or the development fee.
The landowner receives take authorization for the entire parcel or project area at
the time the first covered activity is proposed on the site. If subsequent covered
activities are proposed on the same parcel, the development fee is not charged
again.
If a landowner dedicates a portion of their property to be included in the
HCP/NCCP Preserve System and the Implementing Entity approves the
inclusion, the portion of the property included in the Preserve System would not
be assessed the development fee.
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As described in Chapter 8, all or a portion of the development fee can be waived
in exchange for land dedication or exchange beyond the minimums required.
The amount waived will be determined by the Implementing Entity on a case-bycase basis according to the rules and principles described in Chapter 8. Fee
waivers in exchange for land will only be allowed when the Implementing Entity
has funds available or funding commitments to manage and monitor the
dedicated land during the permit term (see the end of this chapter for a discussion
of funding for post-permit management and monitoring).
In addition to covered activities within the UDA, the development fee also applies
to covered activities with permanent impacts outside the UDA and not subject to a
specified rural road fee. For instance, road safety improvements, flood protection
projects, and bridge projects that permanently remove land from an undeveloped or
habitat-providing state would be subject to the development fee. Covered utility
projects outside the UDA, such as cellular telephone stations and electric
transmission lines, would also be subject to the development fee, though permit
coverage for such utility projects must be decided on a case-by-case basis in
consultation with CDFG and USFWS (see Section 2.3.2, Rural Infrastructure
Projects). For activities performed by Participating Special Entities (see Section
8.4), the Implementing Entity may require additional fees to cover indirect costs of
extending permit coverage under the HCP/NCCP, including the costs of
Implementing Entity staff time to assist with permit coverage, a portion of the costs
of the initial preparation of the Plan, and a portion of the costs of conservation
actions designed to contribute to species recovery.

Determination of Development Fee
Development fees were determined using a “fair share” cost apportionment
analysis that is described in detail in Appendix H. This analysis considers the
amount of open space acquisition relative to the amount of development before
and after adoption of the HCP/NCCP and assigns the costs of the HCP/NCCP
according to the premise that future development should pay a share of the costs
of habitat conservation in the inventory area proportionate to its share of the
overall habitat impacts on the inventory area. The analysis takes into account the
fact that cultivated agriculture removes some but not all biological and open
space values from a site. Because the pace of habitat protection relative to
development before Plan adoption was significantly lower than will be required
under the HCP/NCCP, new development will pay a share of the costs of
implementing the HCP/NCCP, and existing development (i.e., the public) will
also pay a share5.
The HCP/NCCP development fee was established to meet the following criteria.

5

Under the initial UDA, new development pays 43% of the costs, and the public will pay the remaining 57% of the
costs. Under the maximum UDA, future development pays 52% of the costs, and the public will pay the remaining
48% of the costs.
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Be consistent with the fair share apportionment analysis.
Generate sufficient funding to offset a substantial portion of HCP/NCCP
costs.
Be consistent with the general level of biological impact associated with
projects in different areas.
Compare favorably with the actual cost of ESA and wetland permitting on a
project-by-project basis, including the costs of uncertainty and project delays.

Development Fee Zones
As described in Chapter 4, impacts on covered species and natural habitats vary
according to whether projects occur within existing urban development, in
cultivated agricultural areas (Zone 6), or in natural land cover types (Zones 1–5).
To account for this difference in impact, the development fee will vary based on
project location. Three Fee Zones are defined by a map that determines the fee
paid by development (Figure 9-1), regardless of the land cover type within them.
These three zones generally correspond to the dominant land cover type and
habitat and open space value.
Zone I: Cultivated and Disturbed Lands6. Land within this zone is
generally dominated by cultivated agriculture but also includes undeveloped
areas within the existing urban area of Pittsburg, Brentwood, and Oakley.
Habitat value is lower in this zone than in natural land cover types in the
foothills of Mount Diablo.
Zone II: Natural Areas. Land within this zone is dominated by natural
land cover types.
Zone III: Small Vacant Lots. Specific, undeveloped areas less than 10
acres in size were mapped within the initial UDA; these are the only areas
eligible for the fee in Zone III. Development of these areas will result in loss
of open space and some habitat values, but impacts will be less than those in
Zone I and substantially less then those in Zone II. Participating jurisdictions
have the option of setting the minimum parcel size for this fee at 0 or 1 acre.
Table 9-4 lists the development fees by Fee Zone. During the first several
months of implementation, the Implementing Entity will provide each
participating local jurisdiction with detailed fee zone and land cover maps to
allow local staff to process and evaluate applications for HCP/NCCP coverage.
Development fees will be adjusted over time to account for inflation (or
deflation) according to the indices and methods described below.

6

Fee Zone names are provided only as a general guide to the dominant land cover. Fees will be determined solely
by a parcel’s location within the Fee Zones mapped on Figure 9-1.
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Four flood detention basins owned and operated by the County Flood Control
District are located within Antioch. For the purposes of determining mitigation
fees, these detention basins occur in the Fee Zones described below.
Lindsay, Oakley, and Trembath Basins. These basins are located in
disturbed natural areas that generally have resource values greater than that
of lands within Zone I (cultivated and disturbed lands) but less than lands
within Zone II (natural areas). Therefore, the development fee applicable to
these basins will be the average of the fees for Zone I and Zone II (Table
9-4).
Upper Sand Creek Basin. The development fee applicable to the Upper
Sand Creek Basin will be Zone II (natural areas) because this basin is located
in an area similar to and contiguous with natural areas to the south.

Stream Setbacks Not Subject to Development Fee
As stated above, lands in the stream setbacks required by Conservation Measure
1.7 in Chapter 6 are not subject to the development fee if the land in the stream
setback is precluded from future development (including active recreational
facilities such as turf) by restrictions placed in the deed (see Section 9.3.1,
Mitigation Fees). If the stream setback deed restriction exceeds the minimum
required, the fee may be waived on the entire protected area provided that the
Implementing Entity finds that the entire protected area provides a stream buffer
benefit. Roads or trails constructed in the outer third of the setback with
permeable or semi-permeable surfaces may be accommodated within the deed
restriction, and projects with such features retain eligibility for the fee waiver.
If deed restrictions are not provided on the stream setback or if the development
is granted an exception to the stream setback, the project proponent will be
charged the applicable HCP/NCCP development fee over the entire area (i.e.,
development area and the diminished setback). Development granted an
exception to the stream setback will also be required to mitigate the loss of
stream buffer as described below in Wetland Mitigation Fee.

Option for Paying a Portion of Development Fee Through
Ongoing Assessment or Other Means
Developers have the option of paying up to 33% of their total development fee
through ongoing assessments on developed parcels or other ongoing mechanisms
tied to their specific project. The cap on the portion of the development fee that
can be paid with annual assessments was set to match the proportion of Plan
costs required for ongoing administration, management, and maintenance. This
option is designed to provide an ongoing source of income to the Implementing
Entity while still ensuring that the portion of the fee needed for land acquisition
is collected up front. The Implementing Entity must verify that proposals to
defer fee payment through ongoing assessments or other mechanisms conform to
the requirements of this section.
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Assessments must be set high enough to repay the deferred portion of the fee
during the permit term with interest at a rate greater than or equal to the
Consumer Price Index (CPI) for the San Francisco–Oakland–San Jose
Metropolitan Area. In addition, assessments are required to be guaranteed either
through bonds sold against the assessment for the portion of the development fee
not paid for at the time of development, or through binding restrictions on
changes to the assessment. Repayment terms of the bonds will not extend
beyond the life of the HCP/NCCP permit unless the value of the bonds exceeds
the value of the deferred fees with interest, and the cumulative payments through
the permit term equal or exceed the value of the deferred fees with interest.
Automatic increases of the annual assessment will be established when the
assessment district is created. These increases must be at least as high as the CPI
for the San Francisco–Oakland–San Jose Metropolitan Area (see below and
Table 9-7).
Assessments are required to be in perpetuity to provide a lasting revenue source
to the Implementing Entity. For assessments initiated after year 10 of the
HCP/NCCP, annual assessment amounts after the permit term and after full
repayment of the fee deferral may be reduced to 1.65% (33% divided by 20) of
the initially calculated development fee amount, after adjusting the fee amount by
the CPI for the San Francisco–Oakland–San Jose Metropolitan Area from the
year the fee was calculated until the end of the permit term. Assessment rates
beyond the permit term must also increase automatically at a rate equal to or
higher than the CPI for the San Francisco–Oakland–San Jose Metropolitan Area.
Mechanisms similar to assessments may also be used (e.g., community facilities
districts). Proposals to use such mechanisms must be verified by the
Implementing Entity as consistent with the parameters described above for
assessments. Real estate transfer fees are a relatively new funding tool that may
also be used. Real estate transfer fees are fees paid when ownership of a parcel is
transferred from one entity to another. The requirement to pay the real estate
transfer fee is recorded in the deed to the property. To be used to offset the
HCP/NCCP development fee, the real estate transfer fee must meet the general
criteria described above for assessments (e.g., repay the deferred portion of the
development fee with interest during the HCP/NCCP permit term; continue in
perpetuity). The amount of the real estate transfer fee must be set by estimating
the turnover rate of the affected properties and setting a real estate transfer fee
that is high enough to repay, before the end of the permit term, the deferred
portion of the development fee with interest at a rate equal to the projected
change in the CPI for the San Francisco–Oakland–San Jose Metropolitan Area.
Project proponents may satisfy the requirement that the real estate transfer fee
keep pace with inflation by setting the fee as a fixed percentage of the sales price
of the property. The Implementing Entity must approve requests to use the real
estate transfer fee.
The option described above for paying up to 33% of the development fee through
assessments or other ongoing mechanisms may also be used by project
proponents obligated to pay the rural road fee or the temporary impact fee
described below. The wetland mitigation fee must be paid up front in its entirety.
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Wetland Mitigation Fee
Applicants that fill, dredge, or remove jurisdictional wetlands or waters or
riparian woodland/scrub will be required to pay an additional wetland fee on top
of the development fee. The wetland mitigation fee is paid only on features that
are filled or dredged during implementation of the covered activity. Features that
are preserved on site will not be charged the wetland mitigation fee even if the
indirect effects of the surrounding development cause a decline in the biological
value of the preserved feature. The development fee will be charged on the
entire project site, including the area subject to the wetland mitigation fee, to
account for the loss of wildlife value across the site and to fund preservation
requirements, as further discussed below.
The wetland mitigation fee is intended to pay the full cost of restoration or
creation of these land cover types, including design, implementation,
postconstruction monitoring, and remediation. Management and monitoring after
success criteria are met (i.e., after the wetland is fully functioning) will be
covered by the development fee. Restoration of oak savanna is also required by
the Plan, but the cost of this restoration is included in the development fee
because it is not associated with jurisdictional wetlands and waters.
As described in Chapter 5, mitigation requirements for wetland, stream, pond,
and riparian woodland/scrub impacts include both preservation and
restoration/creation. The wetland mitigation fee will cover wetland restoration or
creation, but not wetland preservation. Preservation of these land cover types is
included in the development fee because land prices will not be significantly
affected by the presence of these land cover types, and most restoration/creation
will occur on land already owned by the Implementing Entity. Therefore, for
every acre of impact on wetlands, streams, ponds, and riparian woodland/scrub,
applicants will pay the appropriate development fee (according to fee zone)
towards land acquisition and the conservation program as a whole, as well as a
wetland mitigation fee to cover the costs of successful restoration or creation.
Wetland mitigation fees will vary by wetland type to account for the different
costs of restoration and the different mitigation ratios required (Table 9-5). Table
9-5 also lists the accepted methods for determining the area to which the wetland
mitigation fee applies. See Appendix G for the calculation of wetland fees by
wetland type. In cases where wetland types overlap (e.g., perennial wetland
within a stream), the verified jurisdictional wetland delineation will be used to
determine which wetland fee is paid. Only one wetland fee will be charged for
any piece of ground.
Development granted an exception to the stream setback will be required to
mitigate the loss of stream buffer by restoring riparian vegetation on site or off
site at a 0.5:1 ratio or by paying one-half the riparian impact fee per acre of
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setback encroachment7. Development that causes fill of streams or other
jurisdictional wetlands and waters will also be subject to the appropriate wetland
fee described in Table 9-5. In cases where riparian woodland/scrub is removed
within stream setback violation areas, the full riparian woodland/scrub fee in
Table 9-5 will be applied to each acre of riparian woodland impact, and no
additional fee or mitigation will be required for setback encroachment (i.e., the
riparian woodland fee and the fee for stream setback encroachment are not
additive).
Applicants have the option of constructing, managing, and monitoring their own
wetland, stream, ponds, or riparian mitigation in lieu of paying the wetland fee as
long as wetland restoration or creation is initiated8 prior to project construction,
wetland construction begins within 1 year of construction of the covered project,
the mitigation is consistent with the requirements of Conservation Measure 2.1,
and management and monitoring are funded in perpetuity. The Implementing
Entity must approve requests to perform wetland mitigation in lieu of paying the
wetland mitigation fee. To satisfy Clean Water Act Section 404 requirements,
such wetland construction would need to be approved by USACE and meet the
success criteria agreed upon by USACE. Alternatively, applicants may purchase
credits in a private mitigation bank in the inventory area that has been approved
separately by USFWS and CDFG and pre-approved to service the HCP/NCCP
(currently there are no such banks in the inventory area, but they may be
established). Guidelines for the use of mitigation banks are found in the section
Private Mitigation Banks in Chapter 8.
Applicants receiving coverage for projects that impact vernal pools known or
assumed to support covered shrimp will be responsible for direct compensation
of this unique habitat type, if applicable (see Conservation Measure 3.8).
Applicants who mitigate for loss of occupied covered shrimp habitat will not pay
the wetland fee for these impacts.
The cost of the wetland mitigation program will depend on the amount and type
of wetland removed by covered activities. Because the program will be selffunded by the wetland mitigation fee, the total estimated program costs (see
Table 9-8) have been subtracted from overall Plan costs when calculating the
development mitigation fee.

Rural Road Fee
Rural road fees for certain rural road projects are described in Table 9-6. The
rural road fee will be charged for the acreage of land permanently disturbed by
the rural road project. Rural roads pay a fee amount different than other types of

7

Roads, trails, bridges, turf, and development of all kinds within the setback will be considered encroachments;
roads and trails constructed with permeable and semi-permeable surfaces may have their mitigated acreage reduced
by 50%.
8
This includes restoration planning and design work required prior to construction.
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development because these projects fragment habitat, create substantial barriers
and hazards to wildlife movement, and generally have a greater per-acre impact
than most other types of development projects. Growth inducement is another
impact often ascribed to rural road projects, but because urban growth is
specifically addressed in this Plan as a separate covered activity, growth
inducement was not a factor considered when setting the rural road fees.
Likewise, the total fee burden ascribed to rural road projects may be lower than
would be possible outside the HCP/NCCP because the projects that create the
demand for the rural road projects are also covered activities and will contribute
separate fee revenue.
Special conservation measures were created to address the unique and substantial
effects of rural roads planned for the inventory area (see Chapter 2 for a
description of these projects, and Chapter 6 for a description of the conditions
that apply to them). As described in Table 6-6, certain covered rural road projects
are required to implement additional avoidance and minimization measures
beyond those required by other covered activities. Other measures are optional
and, if implemented, would reduce the rural road fee. The discount received
would be determined by the Implementing Entity on a case-by-case basis because
the scale and nature of the additional measures must be taken into account (e.g.,
the number, length, and position of viaducts proposed).
For those covered rural road and transportation projects with permanent impacts
outside the UDA and not subject to a specified rural road fee, the development
fee will be charged for the acreage of land permanently disturbed by the project.
For instance, road safety improvements, bicycle trail projects, and bridge projects
would be subject to the development fee. These activities generally do not cause
the habitat fragmentation effects of other rural road projects. Road safety
improvement projects involving a median barrier require the approval of CDFG
and USFWS, and fees or other mitigation measures specific to construction of a
median barrier will be determined in consultation with CDFG and USFWS9.
For rural road projects performed by Participating Special Entities (see Section
8.4, Participating Special Entities), the Implementing Entity may require
additional fees to cover indirect costs of extending permit coverage under the
HCP/NCCP, including the costs of Implementing Entity staff time to assist with
permit coverage, a portion of the costs of the initial preparation of the Plan, and a
portion of the costs of conservation actions designed to contribute to species
recovery.

Byron Airport Expansion
As described in Chapter 5 (see Conservation Measure 1.1), the County may
mitigate future impacts at the airport through either payment of fees or a program

9

This provision applies only to road safety improvement projects that are not assigned a specific rural road fee in
Table 9-6.
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of avoidance and land preservation in and around the airport. If the avoidance
and land preservation program is adopted as described in Chapter 5, the County
will not be charged fees for allowable impacts at the Byron Airport, other than
wetland mitigation or wetland mitigation fees for any impacts on jurisdictional
wetlands or waters or riparian land cover. If the County chooses not to adopt the
avoidance and land preservation program described in Chapter 5, it will be
charged the full development fee on the acreage of land permanently disturbed by
covered activities at the Byron Airport above the 88 acres already permitted,
consistent with the development fee assessment protocols described in this
chapter. In addition, if the land acquisition program described in Chapter 5 is not
chosen, impacts on the final 22 of 88 acres previously permitted will be assessed
50% of the full development fee. This reduced and discounted fee accounts for
the additional regulatory compliance provided by the HCP/NCCP over the
County’s 1992 and 1993 permits (i.e., 27 covered species). Wetland mitigation
or wetland mitigation fees will also be required for any impacts on jurisdictional
wetlands or waters or riparian land cover. Furthermore, if the avoidance and land
preservation program described in Chapter 5 is not chosen, impacts must occur
first on the impact areas shown in Figure 5-4 unless an exception is granted by
the Implementing Entity and approved by CDFG and USFWS.
The Byron Airport may also propose a mitigation package that combines fees and
land acquisition or dedication. A mitigation package different from those in this
Plan will be negotiated with the Implementing Entity and approved by CDFG
and USFWS.

Temporary Impact Fee
As described in Chapter 2, there are many covered activities that are ongoing and
that result in small, localized, temporary impacts on natural land cover types. As
described in Chapter 4, the majority of these activities, particularly those within
the UDA, will have little or no effect on covered species or their habitats. Some
ongoing activities, however, are expected to have substantial temporary impacts
on covered species due to their large footprint, linear nature, location in the
inventory area, effect on local soils or hydrology, or a combination of these
factors. Temporary impacts are defined as any impact on vegetation or habitat
that does not result in permanent habitat removal. (Covered activities with
permanent impacts must pay one or more of the other mitigation fees as
described above.)
Temporary impacts subject to the fee (see list below of specific activities subject
to this fee) will pay the fee once during the permit term in one of two ways.
If the frequency of the impact can be predicted during the permit term, the
applicant may pay a discounted fee for infrequent treatments, adjusted from
the full development fee. The total fee will be calculated using the formula
below.
Temporary Impact Fee = Full development fee × activity footprint × F/30

East Contra Costa County HCP/NCCP

October 2006
9-26

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 9
Funding

where F = the number of calendar years during the permit term in which the
activity occurs. For activities that disturb soil, 1 year must be added to each
activity interval to account for the longer delay in habitat recovery (e.g.,
F=10 if the activity disturbs soil and occurs five times in 30 years; F=3 if the
activity disturbs soil, lasts 2 years, and only occurs once in 30 years). The
project proponent will be required to document that disturbance and recovery
occurred at the predicted intervals.
OR
The applicant may pay the full development fee based on the footprint of the
activity (see Figure 9-1 and Table 9-4) and retain the ability to disturb the
area repeatedly during the permit term.
As described in Chapter 8, Plan Implementation, all or a portion of the temporary
impact fee can be waived in exchange for land dedication. The amount waived
will be determined by the Implementing Entity on a case-by-case basis according
to the rules and principles described in Chapter 8.
Temporary impacts that occur within wetland land cover types will be assessed a
temporary wetland impact fee according to the formula shown above (but based
on the applicable wetland fee [see Table 9-5]) as well as the general temporary
impact fee that is based on the development fee, unless applicants develop and
implement in-kind restoration to return the wetland to preproject conditions (see
Chapter 6). If the applicant’s restoration plan is approved by the Implementing
Entity, then no temporary wetland impact fee is required. However, the
temporary impact fee is still applied to the entire project footprint, including the
affected wetland.

Activities Subject to the Temporary Impact Fee
To reduce administrative costs, temporary impact fees will not be assessed on
any covered project with impacts on non-wetland land cover types of less than
0.05 acre (i.e., impacts of any size would be charged temporary impacts on
wetlands). All covered activities that result in temporary impacts are subject to
the BMPs described in Chapter 6. As described in Chapter 2, some agencies may
already have endangered species permits for operations and maintenance
activities and will therefore not be subject to the requirements of this Plan or the
temporary impact fee.
Activities inside the UDA
Covered activities such as mowing, herbicide use, tree trimming, and other lowimpact activities that occur in already disturbed areas are subject to BMPs
described in Chapter 6 but will not be charged a fee. All low-impact operations
and maintenance activities of covered County roads and flood control facilities
(excluding activities in areas described above in this section) have been
addressed in this Plan and therefore will not pay a fee, but will apply the BMPs
set forth in Chapter 6. Temporary impacts on lands inside the UDA that were not
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disturbed prior to adoption of the HCP/NCCP will be subject to the temporary
impact fee.
Activities on Creek Corridors
Covered activities related to creek corridors that affect more than 0.05 acre or
100 linear feet of stream channel will be assessed a temporary impact fee inside
and outside the UDA because of their potential effects on covered species and
aquatic communities. These activities include, but are not be limited to, those
listed below.
Construction and high-impact maintenance (including regrading, desilting,
and vegetation removal) of creek channels and other flood control facilities.
Repair of channel banks damaged by erosion or slope failure.
Silt removal within nontidal areas of natural or engineered channels or
reservoirs to maintain design flood capacity; activity may include temporary
dewatering to allow silt removal (silt removal in the existing Marsh Creek
Reservoir is not a covered activity because of the potential to mobilize high
concentrations of mercury in the sediment; silt removal in the expanded
detention basin of Marsh Creek Reservoir is covered; see Chapter 2).
Mowing of previously maintained flood control channels will have minor
impacts and is subject to BMPs but not to fees.
Activities outside the UDA with No Soil Disturbance
Covered activities with temporary effects outside the UDA that result in no soil
disturbance and that are greater than 0.05 acre are more likely to affect covered
species than covered activities within the UDA. The activities that will be
assessed a temporary impact fee for the portion of the project outside the UDA
include, but are not be limited to, those listed below.
Transmission tower replacement.
Vegetation clearing needed for utility line or gas line maintenance (e.g.,
mowing, disking, herbicide spraying, tree trimming10).
Activities outside the UDA with Soil Disturbance
The following covered activities larger than 0.05 acre include those projects
where the area of impact on covered species is larger than the project footprint
(e.g., effects on wildlife movement or connectivity). Such projects also likely
need to cross the Preserve System and other public lands that support the
Preserve System. Such activities outside the UDA include, but are not be limited
to, those listed below.
Pipeline installation, repair, or replacement (trenching).
Underground electrical transmission line installation, repair, or replacement.

10

Tree removal outside the UDA will be treated as an activity with soil disturbance.
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Underground telecommunication line installation, repair, or replacement.
Project proponents will, in consultation with and subject to the approval of the
Implementing Entity, CDFG, and USFWS, determine a project impact area
subject to the temporary impact fee. Coverage under the HCP/NCCP will also be
subject to the approval of the Implementing Entity, CDFG, and USFWS. As an
alternative to devoting significant time and resources to defining a project impact
area, project proponents may choose, in consultation with the Implementing
Entity, CDFG, and USFWS, to pay the full development fee on the project
footprint. (For temporary impacts that entail significant habitat fragmentation or
other impacts on neighboring lands, project proponents may be required to pay
the full development fee for the project impact area.)

Temporary Impact Fee for Flood Detention Basins
Expansion and maintenance of flood control detention basins described in
Chapter 2 will be subject to the temporary impact fee and temporary wetland
impact fee according to the guidelines described above for the various types of
temporary impacts. However, the temporary impact fees may be waived or
reduced for detention basins because these projects have a number of significant
characteristics. These basins store water temporarily only in very high-flow
conditions, are typically maintained as grassland or other land cover types when
not in use, and may provide significant habitat value when designed and
managed to promote habitat values; consequently, their temporary effects are
much lower than other activities subject to the temporary impact fee.
The temporary impact fee for flood control detention basins can be offset in part
or in full if habitat restoration and management is incorporated into the project
design and management. Temporary impact fee discounts will be determined by
the Implementing Entity on a case-by-case basis, considering, but not limited to,
the factors listed below.
Project footprint.
Frequency and amount of dredging needed to maintain design capacity
during the permit term.
Expected recovery time of habitat.
The value of habitat restoration and enhancement conducted on site relative
to what could be accomplished with the full temporary impact fee.

Collection of Mitigation Fees
All fees paid by applicants to participating jurisdictions will be collected by the
applicable jurisdiction and transferred to a single account administered by the
Implementing Entity according to a process and schedule developed by the local
jurisdictions and the Implementing Entity. Records of all fee payments collected
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will be kept by the local jurisdiction and sent to the Implementing Entity
according to a process and schedule developed by the local jurisdictions and the
Implementing Entity.

Adjustment of Mitigation Fees
The dynamic nature of the costs associated with HCP implementation, including
land acquisition costs and operating, maintenance, and management costs,
requires a flexible approach to funding through time. Many existing HCPs have
not incorporated sufficient flexibility into their funding mechanisms and, as a
result, have found that funding lags behind increasing costs, compromising plan
implementation. This is due in part to the impossibility of perfectly predicting
future cost changes. This Plan includes two mechanisms for adjusting fee levels:
automatic adjustments and periodic audits. For additional background
information on the rationale for these mechanisms, see Appendix H.

Automatic Adjustment of Mitigation Fees
The two primary costs of the Plan, land acquisition and operations/maintenance,
will likely change at different rates over time. Land costs in many areas of
California, including the San Francisco Bay Area, generally increase above the
rate of inflation. The significant demand for housing in the Bay Area and the
more limited housing supply have increased housing prices significantly, in turn
increasing the value of developable land if housing construction costs increase by
less than housing prices. Other Plan costs, including the cost of the personnel,
supplies, and equipment involved in managing, operating, restoring, and
maintaining the Preserve System, will more closely follow the general rate of
inflation. To account for these differing rates of inflation, participating
jurisdictions will change the development, road, and wetland fees automatically
by March 15 of each year according to the indices and procedures described in
Table 9-7.
The variation in the cost of land due to site-specific factors means that it is
difficult to develop land cost indices; consequently, no such indices are available.
However, given the link between the housing market, housing prices, and land
costs, housing prices generally provide a more accurate index for land cost
inflation than measures of general inflation, especially for land whose value is
primarily generated by its development value. The index to be used to adjust the
land acquisition cost portion of fees is the annual Home Price Index (HPI) for the
Oakland-Fremont-Hayward, CA Metropolitan Division for the prior calendar
year (Office of Federal Housing Enterprise Oversight). The index to be used to
adjust the non–land cost portion of fees is the CPI for the San Francisco–
Oakland–San Jose Metropolitan Area (U.S. Bureau of Labor Statistics).
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Periodic Audit and Adjustment of Mitigation Fees
To ensure that the fees generated by development and other covered activities are
adequately covering their share of Plan costs, a thorough fee audit will be
completed by March 15 of years 3, 6, 10, 15, 20, and 25, where year 1 is the first
full calendar year of Plan implementation (e.g., if permits for the Plan are issued
in December 2006, the first periodic audit would occur by March 15, 2009; if
permits for the Plan are issued in January 2007, the first periodic audit would
occur by March 15, 2010). This schedule was developed to balance the need for
frequent assessments with the need to accumulate enough data on which to base a
meaningful audit and contain administrative costs.
The cost review process will include a review of the costs and their underlying
assumptions that were developed as part of the original funding plan. Actual
land sales in the inventory area transacted after the start of the HCP/NCCP will
be evaluated and compared to the original land cost assumptions to determine the
actual change in land costs. The actual costs of operating, maintaining, and
managing the Preserve System will also be compared to the original estimates of
these costs to determine the actual change in non—land costs. The Implementing
Entity will hire an outside, independent financial auditor to conduct this analysis.
If either portion of the development or road fee (land acquisition or preserve
management) is found to be lower than needed to offset the fee share of actual
costs, that portion of the fees will be increased. If either portion of the fees is
found to be higher than needed to offset the fee share of actual costs, then the
fees will be reduced. Automatic annual fee increases will resume after the
periodic fee audit and will continue until the next periodic audit.
Following completion of the independent fee audits, fees may be adjusted to
reflect refined cost estimates. However, the fee on new development must
always be based on the fair share apportionment ratio discussed above (see also
the Development Fee Calculator in Appendix H, which was used for this Plan to
apportion costs according to the fair share apportionment ratio and set fees). For
example, if state and federal contributions are not as high as predicted, the fee on
development cannot be raised to make up the difference. Likewise, if grant funds
exceed expectations, additional recovery lands will be acquired and development
fees will not be reduced.

Timing of Mitigation Fee Payment
Mitigation fees are required to be paid before or at the time the grading permit
for the project is issued. If a grading permit is not required, fees must be paid
before or at the time the first construction permit is issued11. If there are covered
activities that do not require construction permits (e.g., certain maintenance

11

A grading permit is typically the first permit issued that results in ground-disturbing activity. In cases where there
is no grading permit, the fees will be due upon issuance of the first construction permit (e.g., building permit).
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activities), fees must be paid before the covered activity is performed. Take
authorization is also granted at the time fees are paid as long as the conditions
described in Chapter 6, Section 6.2 are also met.
A project proponent may pay the required HCP/NCCP fees early (i.e., well
before issuance of a grading permit or first construction permit), but certain
limitations apply. Early fee payment may be beneficial to both the applicant and
the Implementing Entity. Early fee payment allows project proponents to pay
fees at the current rate and provides the Implementing Entity with funds earlier
than they would otherwise be provided.
A project proponent may pay the required HCP/NCCP fees early by paying all
HCP/NCCP–related fees that apply to the proposed project (or by providing land
in lieu of some or all fees as described in Chapter 8, Section 8.6.7) and by
agreeing in writing to all other applicable terms and conditions of the
Implementing Agreement, the HCP/NCCP, and the permits issued by CDFG and
USFWS to the Permittees. No fees can be paid, however, until the HCP/NCCP
application package is deemed complete and the final required fees can be
calculated.
If fees are paid early, project proponents may also receive take authorization
early. Take authorization will be granted upon payment of all required fees and
satisfaction of the requirements of Chapter 6, Section 6.2.
A project proponent seeking early fee payment will be required to pay the fees at
the rates in effect for the calendar year in which the project proponent pays them,
including any subsequent fee adjustments that occur during that calendar year12.
The project proponent will not have to provide any supplemental payment for fee
increases in subsequent calendar year(s), even if fee increases occur before the
grading permit or first construction permit is issued for the project (nor will
project proponents receive a refund in the event the fees go down).
Unless agreed to by the local jurisdiction, Implementing Entity, CDFG, and
USFWS, the fees may not be paid for and take authorization may not be extended
to a particular project until the local jurisdiction has approved a tentative
subdivision map or similarly detailed project plan for the project.
The Implementing Entity may prohibit early take authorization if it determines
issuance of early take authorization is hindering its ability to implement or
administer the Plan. For example, accumulating fee revenues faster than they can
spend them diminishes the value of these funds in the likely event that costs
continually increase. If the Implementing Entity prohibits granting early take
authorization, this prohibition will apply only to subsequent early extensions of
take authorization and will not apply retroactively, where fees or in-lieu land

12

This calendar year adjustment applies only to early fee payment and early extensions of take authorization; it does
not apply to payments that coincide with a grading permit or first construction permit, so long as that grading permit
or first construction permit is issued before the calendar year adjustment occurs.
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dedications were made before the prohibition was communicated in writing to
the other Permittees.

9.3.2

Local Funding
Approximately 65–75% of the funds for Plan implementation will come from
local sources, including the County, cities, EBRPD, and local land trusts. As
described in Chapter 8, acquisitions by other organizations can be counted
toward HCP/NCCP land acquisition requirements if land is managed in
accordance with the terms of the Plan either by the Implementing Entity or by
another organization bound by an agreement with the Implementing Entity to
manage land in accordance with the terms of the Plan. If only a portion of the
land is managed according to the Plan, only that portion can be counted toward
Plan requirements.

East Bay Regional Park District
EBRPD has long been active in land acquisition in Alameda and Contra Costa
Counties, including the inventory area. Between 1967 and 2000, EBRPD
acquired an annual average of 2,300 acres District-wide, with an annual average
of about 440 acres acquired in the inventory area. If this trend continues,
approximately 13,300 acres could be acquired over the next 30 years in the
inventory area (see Appendix H for details and sources). Assuming the trend
continues at 75% of the historic rate, EBRPD would acquire 10,000 acres, with
an estimated value of $85 million, in the inventory area. Because approximately
25-50% of EBRPD acquisition funds come from grants (mostly from state
sources), the locally funded portion of ERBPD’s projected land acquisition effort
is estimated at $55 million (see Appendix H for more information).
EBRPD is expected to be a significant partner during Plan implementation.
Since publication of the Draft HCP/NCCP, EBRPD has become a proposed
signatory to the Implementing Agreement and a Permittee under the HCP/NCCP.
As further described in Section 9.4 of the Implementing Agreement, EBRPD will
agree to maintain its level of acquisition effort in the HCP/NCCP area, subject to
the availability of funding, and estimates that this will result in the acquisition of
approximately 10,000 acres in the HCP/NCCP area over the 30-year life of the
Plan.

Local Land Trusts
Organizations such as the Trust for Public Land, Save Mount Diablo, the
Brentwood Agricultural Land Trust, and the Agricultural Trust of Contra Costa
County are actively involved in land preservation and acquisition in the Plan
area, though they often facilitate transfers rather than acquiring land themselves.
For example, the Trust for Public Land brokered the Cowell Ranch purchase in
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association with the CDPR. Likewise, Save Mount Diablo has been involved in
numerous land acquisitions, many within the inventory area, over its more than
30-year history. For example, Save Mount Diablo has contributed substantially
to the growth of Mount Diablo State Park. This summary is meant to provide
context for the HCP/NCCP. No financial assumptions were made in the Plan that
local land trusts would contribute to HCP/NCCP conservation goals or funding
needs.

Other Local Funding
Other local funding could contribute to Plan costs during or after the permit term.
For example, a $175 million Open Space Funding Measure was the subject of a
special mailout ballot proceeding in Contra Costa County in the summer of 2004
by the Contra Costa County Open Space Funding Authority, a joint exercise of
powers authority created by Contra Costa County and EBRPD. This measure
would have funded approximately $40 million in land acquisitions and land
stewardship projects within the inventory area consistent with the conservation
goals of the HCP/NCCP. The proposed funding source was an assessment on
residential, commercial, and industrial parcels.
Raw votes in favor of the Open Space Measure were 50.1%. However, when
votes were weighted according to the amount of assessment each property owner
would pay, as required by law, votes in favor dropped to 46.2%, below the
needed simple majority. Passage of a similar Open Space Measure could provide
substantial additional local funds for the HCP/NCCP.

Mitigation Funding from Activities Not Covered by the
Plan
There may be a number of benefits to addressing the mitigation needs of noncovered projects through the implementing structure of the HCP/NCCP. USFWS
and CDFG may wish to use the conservation strategy and implementing structure
of the Plan to maximize the conservation benefits to covered species and natural
communities. Project proponents may wish to utilize the mitigation approach of
the Plan to facilitate their mitigation obligations under a variety of state and
federal regulations. The HCP/NCCP Implementing Entity may benefit from the
additional flexibility to implement the Plan afforded by access to revenue early in
the permit term. See also Mitigation Acquisitions by Activities Not Covered by
the HCP/NCCP in Section 8.6.2, Land Acquired by Other Organizations or
through Partnerships.
Mitigation funds collected from non-covered activities must augment the
mitigation and conservation obligations of the Plan (i.e., they may not offset
these requirements). To achieve this, the Implementing Entity, the project
proponent, USFWS, and CDFG will meet to discuss a mutually acceptable
mitigation funding arrangement. Such an arrangement will rest on a description
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of conservation actions (e.g., land acquisition, restoration) over and above those
required by the HCP/NCCP that must be performed to mitigate the non-covered
activity. The subsection of Conservation Measure 1.1 entitled Conservation in
the Inventory Area beyond HCP/NCCP Requirements in Chapter 5 entitled will
help guide the identification of the expanded conservation requirements. The
expanded conservation requirements must be approved by CDFG and USFWS.
The Implementing Entity must be willing to perform the additional conservation
with the funds offered, and the funding arrangement must be acceptable to the
project proponent. It is likely that an agreement involving all four parties will be
necessary to implement such mitigation funding arrangements.
To facilitate successful implementation of the HCP/NCCP and to ensure that
mitigation from non-covered activities is coordinated with the HCP/NCCP,
mitigation funding arrangements will include the provisions described below.
Flexibility to use the additional revenue to meet existing HCP/NCCP
requirements and to use future HCP/NCCP revenue to meet the expanded
conservation requirements of the non-covered activity. This will enable the
Implementing Entity to use the additional funds in an opportunistic fashion and
to meet urgent Plan requirements, such as habitat connectivity requirements in
Acquisition Analysis Zone 2, faster than it could otherwise do.
Flexibility in adapting the Stay-Ahead provision to the expanded
conservation requirements. In measuring compliance with the Stay-Ahead
provision in annual reports, the Implementing Entity will be able to choose
either to (a) disregard the expanded the conservation requirements and the
land purchased with additional revenue from the non-covered activities when
measuring compliance, or (b) include both the expanded conservation
requirements (i.e., the HCP/NCCP requirements plus the requirements of the
non-covered activities and any continued land acquisition obligations) and
the land purchased with additional revenue from non-covered activities when
calculating compliance.
Mitigation funding arrangements will describe the specific application of these
provisions in each instance.
The additional revenue received from non-covered activities cannot be taken into
account during the periodic audits used to recalibrate HCP/NCCP fees.

9.3.3

State and Federal Funding
The U.S. Congress and the California legislature have determined that conserving
species and their natural habitats is an issue of both national and state
importance. The federal and state governments will fulfill their responsibilities
for conservation by assisting local governments and property owners to
assemble, manage, and monitor the HCP/NCCP Preserve System. This
assistance will contribute to the land acquisition requirements of the Plan,
contribute to recovery of listed species in the Plan area, and reduce or avoid the
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need to list additional species as threatened or endangered. The state government
has land under its jurisdiction in and near the inventory area (e.g., Mount Diablo
State Park, Cowell Ranch property). The management and enhancement of the
conservation values on state lands is generally consistent with the goals of the
HCP/NCCP and will further the conservation of covered species in East Contra
Costa County.
Through this HCP/NCCP and the Implementing Agreement with the
participating cities and special districts and the County, CDFG and USFWS have
agreed to contribute 8,700 acres of land to the Preserve System (see below for a
discussion of how to measure state and federal contributions). Funding for this
land acquisition could come from a variety of sources administered by CDFG
and USFWS (Table 9-3). Contributions by the Wildlife Conservation Board will
be credited toward the 8,700-acre contribution agreed to by CDFG and USFWS.
An assessment of progress toward this goal will be made annually and included
in the annual report of the Implementing Entity submitted to CDFG and USFWS.
State and federal funding sources other than those administered by CDFG and
USFWS (and other than the Wildlife Conservation Board) are also expected to
play an important role in implementing the HCP/NCCP. For example, many of
the funding sources described in Table 9-3, especially sources administered by
the California Coastal Conservancy and the California Department of Parks and
Recreation, have provided substantial revenues in the past for habitat
conservation in the HCP/NCCP inventory area. Based on an analysis of past
investments from these sources in this area (assuming some reduction in
investment levels from these sources in the future) as well as analysis of other
state and federal funding sources that have not been utilized in the past but are
expected to be utilized in the future, it is projected that these other state and
federal funding sources will contribute an additional 4,650 acres of land to the
Preserve System (Table 9-8). The HCP/NCCP Implementing Entity, CDFG, and
USFWS will work cooperatively with these other agencies to attempt to secure
necessary contributions from these other organizations and help achieve the
comprehensive conservation goals of the HCP/NCCP.
If, after the exercise of all available authority and utilization of all available
resources, the CDFG and USFWS contribution of 8,700 acres or the other state and
federal agencies contribution of 4,650 acres cannot be provided to the HCP/NCCP
Implementing Entity, the Plan will be reevaluated by the Implementing Entity,
CDFG, and USFWS. All parties will work together to develop a mutually
acceptable solution. Adjustments may be made to take authorization, permit term,
conservation obligations, or other aspects of the Plan under the NCCPA permit
given the extent of the state and federal contribution to date. The ESA Section 10
incidental take permits would remain valid and unaffected by any changes in the
amount of land contributed by state or federal agencies because of the differences
between ESA and NCCPA related to conservation beyond mitigation requirements,
as explained in Chapter 1 (also see the Implementing Agreement Section 9.1.2).
However, as discussed above, the development fee cannot be increased to offset a
funding shortfall from state or federal sources.
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Implementation of the HCP/NCCP is subject to the federal Anti-Deficiency Act
and the availability of appropriated funds. Nothing in this Plan will require the
obligation, appropriation, or expenditure of any money from the United States
Treasury. USFWS will not be required to expend any federal agency’s
appropriated funds until an authorized official of that agency commits these
funds in writing. Similarly, CDFG will not be required to expend any state
agency’s appropriated funds until an authorized official of that agency commits
these funds in writing. The state and federal agencies will use their best effort to
contribute the acreage identified in Table 9-8.

Measuring State and Federal Contributions
State and federal contributions to the Plan are earmarked only for the portion of
the Plan that contributes to the recovery of covered species. State and federal
contributions cannot be used for the mitigation component of the Plan.
Contributions by the state or federal government to meet Plan requirements must
be measured in terms of acreage rather than dollars. To address this, Plan
funding needs were converted to acreage based on the cost of the land on an
adjusted per-acre basis. This adjusted ratio takes into account the administration
and management costs associated with the land and assumes that the state and
federal agencies will not be acquiring and managing the land themselves (e.g., in
a new State Ecological Reserve or National Wildlife Refuge).
If the state or federal agency acquires and manages the land itself, the land
acquisition acreage credit it receives will be increased by 33%13 to offset the
ongoing financial contribution of land administration, management, monitoring,
and all other functions. If the state or federal agency assumes some but not all
responsibility for management and monitoring then the land acquisition acreage
credit will be reduced accordingly. As with other partners, all land acquired by
state or federal agencies must be managed in accordance with the terms of the
HCP/NCCP to receive credit under the Plan.
If the state and/or federal governments contribute a portion of the costs of a land
acquisition, the state and/or federal contribution will be measured as a share of
the overall acquired acreage that is in proportion to the state and federal share of
the overall costs of the acquisition.

13

This acreage credit is the proportion of costs associated with all aspects of land management that would be saved
by the Implementing Entity if federal or state agencies fully manage the land they acquire according to the terms of
the Plan. The acreage credit applied for wildlife agency management of their own land is calculated as the
proportion of non–land acquisition costs during the permit term for the maximum urban development area scenario.
See Table 9-2 and Appendix G for details.
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State and Federal Funding Sources
Federal ESA Section 6 Program
USFWS’s Section 6 grant program is likely to provide a significant source of
grant funding for the HCP/NCCP. USFWS annually provides significant funds
to local jurisdictions developing HCPs. The Section 6 grant program is generally
divided into three funding categories: HCP Assistance (for planning), HCP Land
Acquisition, and Recovery Land Acquisition Grants. Grants are applied for and
administered by CDFG.
In recent years, USFWS has made available, on average, more than $58 million
in land acquisition funds nationally. Of this, an average of approximately 41%—
nearly $24 million—was dedicated annually for land acquisition for HCPs in
California. It is estimated that the East Contra Costa County HCP/NCCP will
receive approximately $45 million over the permit term for implementation. This
estimate is based on the historic funding rate and on the reasonable expectation
that northern California HCPs will receive more of the California share of
funding as more plans are approved and as the large southern California plans
complete land acquisition.

Federal Aviation Administration
The Federal Aviation Administration (FAA) may fund the acquisition of land
around the Byron Airport that could contribute substantially to the conservation
goals in that area. Long-term plans for the Byron Airport include acquiring
neighboring parcels in order to secure an adequate clear zone in the vicinity of
the airport runways. County staff has provided background information on
acreage and purchase price estimates related to the clear zone acquisition goals
for the airport. All areas of acquisition interest lie within areas of high priority
for conservation by the HCP/NCCP. It is assumed that acquisition and
conservation of these parcels for airport needs would also satisfy Plan
requirements. Current plans include approximately 800 acres for clear zone
acquisition at an expected cost of $6.5 million. The FAA matches such airportrelated acquisitions at a very high rate (9:1), but the possibility exists that, should
the Plan provide any matching funds, clear zone acquisition goals would remain
fixed but airport financial contributions would decrease slightly.

State Funding Sources
As described in Table 9-3, there are a variety of sources available for state
funding, including existing California propositions (e.g., 12, 40, 50). Proposition
funding for the HCP/NCCP can come from a variety of sources including the
Wildlife Conservation Board, CalFed Bay-Delta Program, and California
Department of Parks and Recreation. More large bond measures (more than $1
billion) for open space preservation and management are expected to be issued as
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California propositions during the 30-year term of the Plan. Mitigation funding
arrangements will describe the specific application of these provisions in each
instance. Proposition 84, to be considered by California voters in the November
2006 General Election, would provide $5.388 billion for water, park, and natural
projects, including $90 million for NCCPs, $108 million for the San Francisco
Bay Conservancy Program, and $400 million for state parks. These are
examples of some of the funding categories that could present a source of grant
funds for the HCP/NCCP.

9.3.4

Funding Adequacy
As shown in Table 9-8, funding sources will meet all expected costs of the
HCP/NCCP. This section further discusses the adequacy of Plan funding.

Additional Funds Needed for Management or
Monitoring
The contingency fund is primarily intended to offset land management or
monitoring costs that are higher than predicted by this Plan on a short-term basis.
If this fund is inadequate to offset these costs, or if costs are predicted to exceed
revenue on a long-term basis, then the Implementing Entity will consider whether
to adjust management and monitoring requirements (without jeopardizing
meeting HCP/NCCP requirements) or to raise revenue to offset the funding
shortfall. When feasible, the Implementing Entity will make reasonable
adjustments to revenue to meet the obligations of the HCP/NCCP. Adjusting
management or monitoring requirements outside the adaptive management
framework (see Chapter 7) can only be accomplished with the approval of the
Implementing Entity and permitting agencies. Some changes may require a
minor or major amendment to the HCP/NCCP. See Chapter 10 for rules
regarding changes to the HCP/NCCP.

Actions Required Should Revenue Collections or
Land Acquisitions not Keep Pace with Land
Development
The NCCPA requires that conservation keep pace with development in “rough
proportionality.” The Jump-Start guideline and Stay-Ahead provisions of the
Plan (see Chapter 8) are intended to ensure that land acquisition and habitat
restoration always stay ahead of impacts. Meeting this requirement, however,
depends on the steady acquisition of land from willing sellers and a steady stream
of funding from non-development sources.
The nature of land acquisition is such that assembly of the Preserve System is not
likely to be accomplished in a constant or predictable fashion. It is expected that
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large (640 acres or more) land acquisitions will comprise the bulk of the total
acreage of the Preserve System. Acquisition of large parcels (or combinations of
parcels) is typically more complex and may take longer to realize than
acquisition of small parcels. Over the long term, larger land acquisitions will
save money because of their typically lower price per acre and lower land
expense costs per acre (e.g., due diligence, legal fees).
The Implementing Entity will be responsible for performing the conservation
measures necessary to comply with the Stay-Ahead provision, as described in
Chapter 8. If the Implementing Entity determines it is at risk of non-compliance
with the Stay-Ahead provision, the Implementing Entity may notify the other
Permittees that it is necessary to temporarily require project proponents to
provide land instead of paying a fee. If the Stay Ahead provision is not satisfied
for any land cover type based on the criteria in Section 8.6.1 of Chapter 8, the
Implementing Entity will notify the other Permittees that it is necessary to
temporarily require project proponents to provide land instead of paying a fee
unless CDFG and USFWS agree, after conferring with the Implementing Entity,
that a different plan of action devised with the Implementing Entity will remedy
the situation and it is not necessary to require project proponents to provide land
instead of paying a fee.
If the Implementing Entity initiated the requirement due its own determination
that the Plan was at risk of non-compliance, the requirement to provide land
instead of a fee will be lifted (i.e., it will revert back to an option) as soon as the
Implementing Entity determines that it is no longer at risk of non-compliance
with the Stay-Ahead provision. If the Implementing Entity initiated the
requirement following non-compliance with the Stay-Ahead provision, the
requirement will be lifted as soon as the Implementing Entity demonstrates in
writing to the satisfaction of CDFG and USFWS that the Plan is in compliance
with the Stay-Ahead provision.

Funding for Post-Permit Management and
Monitoring
Annual costs to operate and maintain the Preserve System in perpetuity are
estimated to be slightly less than the annual cost for program administration,
preserve management, and monitoring estimated during years 26–30 funding
period, or approximately $3.0 million or $3.3 million14 annually under the initial
or maximum urban development area, respectively. Actual long-term costs may
be lower if the Implementing Entity can develop streamlined procedures for
management and monitoring during the permit term or reduce administrative
costs. Responsibility for funding long-term management and monitoring rests
solely with the Permittees.

14

This is equivalent to approximately $125 per acre per year or $110 per acre per year in operational and capital
costs for Preserve System operation under the initial or maximum urban development areas, respectively.
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The Implementing Entity will develop a detailed plan for long-term funding of
operation and maintenance and will have secured all necessary commitments to
implement this plan before using 50% of all authorized take under the maximum
urban development area (= 50% of 12,704 acres [Table 4-3], or 6,352 acres) or at
the end of year 15 of implementation, whichever occurs first.
Potential approaches, funding sources, and opportunities for redirecting costsavings toward post-permit management and monitoring include the following.
Estimates of available funding are presented in Table 9-9.
Partnerships with and commitments from existing organizations to assist with
purchase and full operation and maintenance of HCP/NCCP preserves during
and after the permit term. EBRPD is expected to be one such partner during
Plan implementation. Since publication of the Draft HCP/NCCP, EBRPD has
become an intended signatory to the Implementing Agreement and a Permittee
under the HCP/NCCP. As described in Sections 9.4, 10.2 and 13.6 of the
Implementing Agreement, EBRPD will provide a variety of assurances
regarding maintaining its level of conservation effort in the HCP/NCCP area,
managing land consistent with HCP/NCCP requirements, and cooperating with
the Implementing Entity to ensure that assembly of the HCP/NCCP Preserve
System is coordinated with park acquisitions. These new provisions of the
Implementing Agreement demonstrate significant progress toward assembling
a plan for long-term funding of operation and maintenance because they:
document a maintenance of effort commitment,
enable some preserve assembly and management tasks to be addressed
by an organization that may be able to perform this work more efficiently
and cost effectively than was estimated for the Implementing Entity, and
enable some post-permit preserve management tasks to be performed by
an organization with a long history of land management and a substantial
constituency of park users who will provide substantial public
accountability not commonly associated with habitat preservation
initiatives.
Endowment from cost savings over estimated Plan costs (e.g., lower than
estimated operations and maintenance costs from using existing
organizations in the inventory area).
Local tax or other funding measure for operations and maintenance of open
space similar to four recent measures proposed in Contra Costa County:
Measures K (2001) and W (2003) proposed by EBRPD (both failed),
Measure CC in 2004 (passed), and Contra Costa County Open Space
Funding Authority’s Parks and Open Space Protection and Preservation
District in 2004 (failed).
Assessments on new development covered by the HCP/NCCP that can
contribute to long-term operations and maintenance as a substitute for up to
1/3 of the development fee (see description above).
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Real estate transfer fees on new development (permanent covenants recorded
on the title of new parcels requiring fees to be paid to the HCP/NCCP with
every ownership change) as an alternative or supplement to assessments.
Greater than expected leveraging of acquisition and management costs from
partnerships with other organizations.
Grant funding for long-term management.
Reduction of the required frequency or intensity of monitoring or adaptive
management actions after the permit term based on monitoring results during
the permit term, and development of more streamlined monitoring and
management procedures, thereby reducing post permit costs.
Grazing fees. If used, all or a large portion of grazing fee revenue should be
earmarked to support livestock operations (e.g., fencing, watering tanks,
access roads).
Recreational use fees. If used, all or a large portion of recreational use fees
should be earmarked to support recreational facilities (e.g., parking lots,
informational kiosks, restrooms, trails).
The Implementing Entity will attempt to secure post-permit funding for
HCP/NCCP implementation during the early phases of the permit term. The
Implementing Entity will provide status reports and consult with CDFG and
USFWS annually on progress toward this goal. As described in the Implementing
Agreement (Section 14.1), the Implementing Entity, County, Cities of Brentwood,
Clayton, Oakley, and Pittsburg (Cities), and Flood Control District must ensure
that all required mitigation, conservation, monitoring, reporting and adaptive
management measures are adequately funded throughout the term of the Permits,
and that monitoring, reporting and adaptive management measures are adequately
funded in perpetuity. Therefore, the Implementing Entity, County, Cities, and
Flood Control District must take appropriate actions to secure long-term funding
during the permit term.
If for reasons beyond the control of the Implementing Entity, County, Cities, and
Flood Control District sufficient long-term funding sources are not secured before
50% of the authorized take under the maximum urban development area is used or
before the end of year 15 of implementation, whichever occurs first, the
Implementing Entity, County, Cities, and Flood Control District will consult with
CDFG and USFWS on the following courses of action, some of which may require
a Plan amendment.
Consider slowing or stopping local permit issuance under the HCP/NCCP
until post-permit funding is secured.
Consider revoking or suspending take permits.
Consider reduction of take authorization limits, covered activities, or permit
duration.
Consider raising HCP/NCCP fees to cover some or all of post-permit
management and monitoring.
Develop alternative strategies for long-term funding.
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Table 9-1. Summary of East Contra Costa County HCP/NCCP Implementation Costs (Rounded to the Nearest $10,000) for Initial Urban
Development Area
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Implementation Period (Years)
Cost Category

01

1–5

6–10

11–15

16–20

21–25

Total
2005 dollars

26–30

Total
2006 dollars

Total Costs
Program Administration

$590,000

$3,060,000

$2,910,000

$2,980,000

$2,790,000

$2,770,000

$2,700,000

$17,800,000

$18,150,000

$0

$30,340,000

$29,500,000

$29,500,000

$29,500,000

$29,500,000

$29,500,000

$177,850,000

$191,640,000

$260,000

$1,850,000

$1,140,000

$850,000

$860,000

$520,000

$560,000

$6,030,000

$6,150,000

$10,000

$3,220,000

$3,510,000

$3,470,000

$3,470,000

$3,140,000

$3,180,000

$19,990,000

$20,390,000

$0

$460,000

$460,000

$460,000

$460,000

$460,000

$0

$2,300,000

$2,340,000

HCP/NCCP Preserve
Management and Maintenance

$70,000

$3,090,000

$3,590,000

$5,400,000

$5,970,000

$6,680,000

$7,590,000

$32,390,000

$33,040,000

Monitoring, Research, and
Adaptive Management

$10,000

$2,030,000

$2,840,000

$3,090,000

$3,400,000

$3,360,000

$3,690,000

$18,410,000

$18,780,000

$0

$30,000

$30,000

$270,000

$270,000

$270,000

$690,000

$1,550,000

$1,580,000

$50,000

$690,000

$720,000

$830,000

$860,000

$860,000

$920,000

$4,920,000

$5,020,000

$980,000

$44,760,000

$44,690,000

$46,840,000

$47,580,000

$47,560,000

$48,820,000

$281,230,000

$1,000,000

$47,360,000

$47,290,000

$49,490,000

$50,240,000

$50,220,000

$51,500,000

$90,000

$110,000

$120,000

$100,000

$140,000

$100,000

$110,000

$760,000

$780,000

$0

$28,170,000

$28,170,000

$28,170,000

$28,170,000

$28,170,000

$28,170,000

$169,020,000

$182,630,000

$10,000

$80,000

$90,000

$50,000

$50,000

$10,000

$40,000

$330,000

$340,000

Land Acquisition
Management, Restoration, and
Recreation Planning and
Design
Habitat Restoration/Creation
Environmental Compliance

Remedial Measures
Contingency Fund
Grand Total (in 2005 dollars)
Grand Total (in 2006
dollars2)

$297,090,000

Capital Costs
Program Administration
(office space and equipment)
Land Acquisition
(acquisition, site
improvements)
Management, Restoration, and
Recreation Planning and
Design (office equipment and
vehicles)
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Table 9-1. Continued

Implementation Period (Years)
Cost Category

01

1–5

6–10

11–15

16–20

21–25

Total
2005 dollars

26–30

Total
2006 dollars

Habitat Restoration/Creation
(construction, office
equipment, and vehicles)

$10,000

$2,190,000

$2,200,000

$2,160,000

$2,160,000

$2,120,000

$2,150,000

$12,990,000

$13,250,000

HCP/NCCP Preserve
Management and Maintenance
(vehicles, equipment, and
facilities)

$10,000

$1,240,000

$850,000

$1,840,000

$1,500,000

$1,510,000

$1,770,000

$8,720,000

$8,900,000

$0

$30,000

$30,000

$270,000

$270,000

$270,000

$690,000

$1,550,000

$1,580,000

Capital Cost Total (in 2005
dollars)

$110,000

$31,830,000

$31,450,000

$32,590,000

$32,290,000

$32,170,000

$32,930,000

$193,380,000

Capital Cost Total
(in 2006 dollars2)

$120,000

$34,170,000

$33,790,000

$34,950,000

$34,640,000

$34,520,000

$35,300,000

$500,000

$2,960,000

$2,790,000

$2,870,000

$2,650,000

$2,670,000

$2,590,000

$17,030,000

$17,370,000

$0

$2,170,000

$1,330,000

$1,330,000

$1,330,000

$1,330,000

$1,330,000

$8,830,000

$9,000,000

$250,000

$1,760,000

$1,050,000

$800,000

$800,000

$510,000

$510,000

$5,690,000

$5,810,000

Habitat Restoration/Creation
(personnel and vehicle
maintenance)

$0

$1,020,000

$1,310,000

$1,310,000

$1,310,000

$1,020,000

$1,020,000

$7,000,000

$7,140,000

Environmental Compliance

$0

$460,000

$460,000

$460,000

$460,000

$460,000

$0

$2,300,000

$2,340,000

$60,000

$1,850,000

$2,740,000

$3,560,000

$4,480,000

$5,180,000

$5,810,000

$23,670,000

$24,140,000

Remedial Measures

$207,470,000

Operational Costs
Program Administration
(personnel, legal and financial
assistance, insurance, in-lieu
funding)
Land Acquisition
(transactional costs)
Management, Restoration, and
Recreation Planning and
Design (personnel and vehicle
maintenance)

HCP/NCCP Preserve
Management and Maintenance
(personnel and vehicle and
equipment maintenance)
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Table 9-1. Continued

Implementation Period (Years)
Cost Category

01

1–5

6–10

11–15

16–20

21–25

26–30

Total
2005 dollars

Total
2006 dollars

Monitoring, Research, and
Adaptive Management

$10,000

$2,030,000

$2,840,000

$3,090,000

$3,400,000

$3,360,000

$3,690,000

$18,410,000

$18,780,000

Contingency Fund

$50,000

$690,000

$720,000

$830,000

$860,000

$860,000

$920,000

$4,920,000

$5,020,000

Operational Cost Total
(in 2005 dollars)

$870,000

$12,930,000

$13,240,000

$14,250,000

$15,290,000

$15,390,000

$15,880,000

$87,860,000

Operational Cost Total
(in 2006 dollars2)

$880,000

$13,190,000

$13,500,000

$14,540,000

$15,600,000

$15,700,000

$16,200,000

$89,610,000

Note: See the text in Chapter 9 for detailed descriptions of each cost category.
1
Year 0 costs are costs that are incurred as a part of the initial start-up of the HCP/NCCP.
2
Update of 2005 dollars from Draft HCP/NCCP using CPI of 2.0% for 2005 for all non-land costs. Update of land cost from Draft HCP/NCCP using Home Price Index of 16.6% for
first three quarters of 2005. See Table 9-7 for all index sources. See also Appendix G for details.

Table 9-2. Summary of East Contra Costa County HCP/NCCP Implementation Costs (Rounded to the Nearest $10,000) for Maximum Urban
Page 1 of 2
Development Area
Implementation Period (Years)
Cost Category
01

1–5

6–10

11–15

16–20

21–25

26–30

Total
2005 dollars

Total
2006 dollars

$590,000

$3,070,000

$2,910,000

$2,990,000

$2,810,000

$2,790,000

$2,720,000

$17,870,000

$18,230,000

$0

$36,830,000

$35,780,000

$35,780,000

$35,780,000

$35,780,000

$35,780,000

$215,740,000

$235,680,000

$260,000

$1,860,000

$1,150,000

$860,000

$870,000

$530,000

$570,000

$6,110,000

$6,230,000

$10,000

$3,630,000

$3,920,000

$3,880,000

$3,880,000

$3,550,000

$3,580,000

$22,450,000

$22,890,000

$0

$460,000

$460,000

$460,000

$460,000

$460,000

$0

$2,300,000

$2,340,000

HCP/NCCP Preserve
Management and
Maintenance

$70,000

$3,190,000

$3,540,000

$5,890,000

$6,130,000

$8,430,000

$8,480,000

$35,720,000

$36,440,000

Monitoring, Research, and
Adaptive Management

$10,000

$2,160,000

$2,980,000

$3,470,000

$3,850,000

$3,890,000

$4,300,000

$20,670,000

$21,080,000

$0

$30,000

$30,000

$290,000

$290,000

$290,000

$750,000

$1,670,000

$1,700,000

$50,000

$720,000

$750,000

$890,000

$910,000

$1,000,000

$1,020,000

$5,340,000

$5,450,000

Grand Total (in 2005
dollars)

$980,000

$51,950,000

$51,520,000

$54,510,000

$54,980,000

$56,720,000

$57,200,000

$327,860,000

Grand Total (in 2006
dollars2)

$950,000

$55,590,000

$55,160,000

$58,200,000

$58,680,000

$60,450,000

$60,950,000

$90,000

$110,000

$120,000

$100,000

$140,000

$100,000

$110,000

Total Costs
Program Administration
Land Acquisition
Management, Restoration,
and Recreation Planning
and Design
Habitat
Restoration/Creation
Environmental Compliance

Remedial Measures
Contingency Fund

$350,040,000

Capital Costs
Program Administration
(office space and
equipment)

$760,000

$780,000
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Table 9-2. Continued

Implementation Period (Years)
Cost Category
1–5

6–10

11–15

16–20

21–25

26–30

Total
2005 dollars

Total
2006 dollars

$0

$34,360,000

$34,360,000

$34,360,000

$34,360,000

$34,360,000

$34,360,000

$206,160,000

$225,900,000

Management, Restoration,
and Recreation Planning
and Design
(office equipment and
vehicles)

$10,000

$80,000

$90,000

$50,000

$50,000

$10,000

$40,000

$330,000

$340,000

Habitat
Restoration/Creation
(construction, office
equipment, and vehicles)

$10,000

$2,380,000

$2,380,000

$2,340,000

$2,340,000

$2,300,000

$2,340,000

$14,080,000

$14,360,000

HCP/NCCP Preserve
Management and
Maintenance (vehicles,
equipment, and facilities)

$10,000

$1,300,000

$720,000

$2,270,000

$1,510,000

$2,820,000

$2,140,000

$10,780,000

$11,000,000

$0

$30,000

$30,000

$290,000

$290,000

$290,000

$750,000

$1,670,000

$1,700,000

Capital Cost Total (in 2005
dollars)

$110,000

$38,260,000

$37,700,000

$39,410,000

$38,690,000

$39,870,000

$39,730,000

$233,790,000

Capital Cost Total (in
2006 dollars2)

$120,000

$41,630,000

$41,050,000

$42,810,000

$42,070,000

$43,270,000

$43,130,000

$500,000

$2,960,000

$2,790,000

$2,880,000

$2,670,000

$2,690,000

$2,610,000

$17,110,000

$17,450,000

$0

$2,470,000

$1,420,000

$1,420,000

$1,420,000

$1,420,000

$1,420,000

$9,580,000

$9,770,000

01
Land Acquisition
(acquisition and site
improvements)

Remedial Measures

$254,080,000

Operational Costs
Program Administration
(personnel, legal and
financial assistance,
insurance, discretionary
budget, in-lieu funding)
Land Acquisition
(transactional costs)
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Table 9-2. Continued

Implementation Period (Years)
Cost Category

Total
2005 dollars

Total
2006 dollars

$530,000

$5,780,000

$5,890,000

$1,250,000

$1,250,000

$8,360,000

$8,530,000

$460,000

$460,000

$0

$2,300,000

$2,340,000

$3,610,000

$4,620,000

$5,610,000

$6,330,000

$24,940,000

$25,440,000

$2,980,000

$3,470,000

$3,850,000

$3,890,000

$4,300,000

$20,670,000

$21,080,000

$720,000

$750,000

$890,000

$910,000

$1,000,000

$1,020,000

$5,340,000

$5,450,000

$820,000

$13,690,000

$13,830,000

$15,100,000

$16,290,000

$16,840,000

$17,470,000

$94,030,000

$840,000

$13,960,000

$14,100,000

$15,400,000

$16,620,000

$17,180,000

$17,810,000

01

1–5

6–10

$250,000

$1,780,000

Habitat
Restoration/Creation
(personnel and vehicle
maintenance)

$0

Environmental Compliance

11–15

16–20

21–25

26–30

$1,070,000

$820,000

$820,000

$530,000

$1,250,000

$1,540,000

$1,540,000

$1,540,000

$0

$460,000

$460,000

$460,000

HCP/NCCP Preserve
Management and
Maintenance (personnel
and vehicle and equipment
maintenance)

$60,000

$1,890,000

$2,820,000

Monitoring, Research, and
Adaptive Management

$10,000

$2,160,000

Contingency Fund

$50,000

Operational Cost Total
(in 2005 dollars)
Operational Cost Total
(in 2006 dollars2)

Management, Restoration,
and Recreation Planning
and Design (personnel and
vehicle maintenance)

$95,910,000

Note: See the text in Chapter 9 for detailed descriptions of each cost category.
1
Year 0 costs are costs that are incurred as a part of the initial start-up of the HCP/NCCP.
2
Update of 2005 dollars from Draft HCP/NCCP using CPI of 2.0% for 2005 for all non-land costs. Update of land cost from Draft HCP/NCCP using Home
Price Index of 16.6% for first three quarters of 2005. See Table 9-7 for all index sources. See also Appendix G for details.

Table 9-3. Public Funding Sources for HCPs/NCCPs in California

Year

Description

Eligibility

East Contra Costa
County NCCP/
HCP Potential

$24,900,000

2001–2003
annual average

Grants for HCP land
acquisition

HCPs

Strong

Federal

$6,500,000

Expected, onetime
investment

About 800 acres in HCP
planning area will be
conserved as part of ongoing
airport activity

Specific Project in East
Contra Costa County

Established

California
Department of Parks
and Recreation

Federal

$7,832,545

2004

Dollar-for-dollar matching
grants for planning,
acquisition, and
development of outdoor
recreation areas and
facilities

Cities, counties and
districts with authority to
acquire, develop, operate
and maintain public park
and recreation areas

Uncertain

Farm and Ranch
Land Protection
Program

Natural Resource
Conservation Service

Federal

$3,000,000

2004

USDA provides up to 50%
of conservation easement
value; requires partnerships
with other agencies.

Active farm and ranch
lands

Very limited

North American
Wetlands
Conservation
Act Grant
Program

U.S. Fish and
Wildlife Service

Federal

$1,000,000

2005

Program provides matching
grants to aid in wetland
conservation projects,
including land acquisition,
restoration, and
enhancement. Non-federal
match must be at least 1:1.

Non-federal agencies,
organizations, or
individuals

Uncertain

Central Valley
Project
Improvement
Act Habitat
Restoration
Program

U.S. Fish and
Wildlife Service and
U.S. Bureau of
Reclamation

Federal

$1-4 million
annually

1996 to
present

Provides funds for land
acquisition, management,
monitoring, research,
restoration for endangered /
threatened species impacted
by the CVP.

Federal and State
government agencies,
private non-profit or profit
organizations, and
individuals

Moderate

Program
Administrator

Funding
Source

Section 6 Grants

U.S. Fish and
Wildlife Service

Federal

Byron Airport
Acquisition

Federal Aviation
Administration

Land and Water
Conservation
Fund

Program Name

Funding
Available in
California
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Funding
Available in
California

Program Name

Program
Administrator

Funding
Source

Habitat
Conservation
Fund

California
Department of Parks
and Recreation

State – Othera

$2,174,400

Per Capita Grant
Program

California
Department of Parks
and Recreation

State –
Proposition 40

$326,725,000

Recreational
Trail Fund

California
Department of Parks
and Recreation

Federalb

Roberti-Z’BergHarris NonUrbanized Area
Need Basis
Grant Program

California
Department of Parks
and Recreation

Wildlife
Conservation
Board

California
Department of Fish
and Game

East Contra Costa
County NCCP/
HCP Potential

Year

Description

Eligibility

2003

Program requires dollar for
dollar match from non-state
source for wetlands,
riparian, trails/programs and
anadromous/trout categories.

Cites, counties and districts

Well-tapped by
EBRPD

Total funding
allocation
through time

For the acquisition and
development of
neighborhood, community,
and regional parks and
recreation lands and
facilities in urban and rural
areas. No matching
requirements.

40% will be made
available to counties,
regional park and open
space districts. The rest
(60%) is for cities and
districts other than regional
park and open space
districts.

Well-tapped by
EBRPD

$2,197,222

Recommended
2003

Federal money for nonmotorized trail projects;
RTP will provide up to 80%
of total project costs.

Cities, counties, districts,
state agencies and
nonprofit organizations
with management
responsibilities over public
lands

Well-tapped by
EBRPD

State –
Proposition 40

$27,855,000

Total funding
allocation
through time

For acquisition,
development, rehabilitation,
and special maintenance of
park and recreation land and
facilities. Requires non-state
funding match of 30% of
total project costs.

Cities, Counties, and
eligible districts in nonurbanized areas

Well-tapped by
EBRPD

State –
Proposition 40

$324,000,000

Total funding
allocation
through time

Various programs funded by
Proposition 40 and
Proposition 50, including
acquisition and protection of
habitat, coastal and wetlands
protection, and grazing lands
and ranchlands program.

Federal, state, and local
governmental agencies,
and nonprofit conservation
organizations; in some
cases, private land owners.

Some funding to
EBRPD; potential
for additional
funding.

Table 9-3. Continued

Program Name

San Francisco
Bay Area
Conservancyc

California
Farmland
Conservancy
Program

CalFed BayDelta Programs

Program
Administrator

California Coastal
Conservancy

California
Department of
Conservation

California Bay Delta
Authority and other
California agencies
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Funding
Source

Funding
Available in
California

Year

Description

Eligibility

Total funding
allocation
through time

Funding from Proposition 40
and Proposition 50 for
acquisition, development,
rehabilitation, restoration
and protection of land
recourses and for Bay Area
coastal watershed and
wetlands protection, plus
acquisition of agricultural
and open space properties.

The State Coastal
Conservancy, public
agencies and nonprofit
organizations (land trusts)

State –
Proposition 50

$914,000,000

State –
Proposition 40

$40,000,000

State –
Proposition 50

$20,000,000

State –
Proposition 12

$10,000,000

Final
Proposition 12
allocation;
2003-04
funding

State –
Proposition 40

$40,000,000

Total funding
allocation
through time

State –
Proposition 50

$270,000,000

Total funding
allocation
through time

East Contra Costa
County NCCP/
HCP Potential

Nearly fully
encumbered, but
$1.6 million is
budgeted for
projects that may
be compatible
with the
HCP/NCCP.

See above.
Grants for preservation of
strategic agricultural lands

Cities, counties, nonprofit
organizations (land trusts)
and Resource Conservation
District Assistance
programs.

Very limited

Very limited

Various programs funded by
Proposition 50 for habitat
restoration and protection,
conservation and restoration
of watersheds.

State, federal, local and
non-governmental agencies
are eligible.

Moderate
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Program
Administrator

Funding
Source

“Mountain Lion
Fund”

State Coastal
Conservancy,
California
Department of Parks
and Recreation,
Wildlife
Conservation Board

State –
Proposition
117

Clean Water
State Revolving
Fund

Environmental
Protection Agency

Revolving
fund

Program Name

a

Funding
Available in
California

East Contra Costa
County NCCP/
HCP Potential

Year

Description

Eligibility

$30,000,000

Annual
funding
through 2020

Proposition 117 provides at
least $30 million statewide
each year for wildlife habitat
preservation, including
wetlands, stream and
riparian habitat. Half must
be spent in northern
California.

$21 million is allocated to
the WCB for purposes of
the Dept. of Fish and
Game. $4.5 million is
allocated for local park,
recreation and open space
agencies as matching
awards from the state. $4.5
million is for the Coastal
and Tahoe Conservancy.

Moderate

$95,741,300

2004

Revolving fund provides
low-interest loans for
projects that improve water
quality and reduce nonpoint
source pollution, including
wetland preservation,
restoration and creation, and
the protection of vernal
pools and associated habitat
such as oak woodlands.
Loans can cover 100% of
project costs with no cash up
front.

Revolving fund loans are
available to local
governments, non-profits,
municipalities, farmers,
and homeowners.

Strong

Initiated by the California Wildlife Protection Act of 1990.

b

Administered at the federal level by the Federal Highway Administration.

c

The San Francisco Bay Area Conservancy obtains funds via the Statewide California Coastal Conservancy program. The broader California Conservancy program also funds
other projects in the San Francisco Bay Area, though they are all directly on the coastline, not in Contra Costa County.

Source: Economic & Planning Systems, Inc.

Table 9-4. HCP/NCCP Development Fee
Fee Zone1
Zone I: Cultivated
and Disturbed
Lands

Zone II:
Natural Areas

Zone III: Small
Vacant Lots

Development Fee per Acre
at Start of Permit Term2

$11,919

$23,838

$5,960

Estimated Cost per Housing
Unit3

$2,980

$5,960

$1,490

Total

Estimated Areas of Impact in Fee Zones (Excludes Rural Road Activities) 5
Initial Urban Dev. Area

6,212

2,306

1664

8,685

Max. Urban Dev. Area

7,533

4,180

1664

11,879

Initial Urban Dev. Area

$67,310,127

$49,973,327

$899,347

$118,182,800

Max. Urban Dev. Area

$80,027,657

$88,813,383

$881,760

$169,722,800

Estimated Revenue (2006 Dollars)

5

Notes:
1

2

3

As defined in Figure 9-1. Fee amounts are defined solely by a project’s position in Figure 9-1. Zone names are
provided only as a general guide to dominant land cover.
See text and Appendix H for calculation methods. Development fees will be adjusted for inflation or deflation
according to Table 9-7 and the terms of the HCP/NCCP; consult planning staff with your participating
jurisdiction for the latest HCP/NCCP development fee.
Assumes average housing density of 4.0 units per acre. This is an estimate only; fees will be charged on a per
acre basis, not on a per unit unit basis.

4

Projects less than 1 acre may be exempt depending on the jurisdiction.

5

Estimated acres of impact in Fee Zones and revenue projections assume a 10% contingency (i.e., that up to 10%
of the impact acres will not pay a fee due to development not occurring during the permit term). The initial fee
will be set to reflect the cost and revenue projections associated with the initial urban development area as
described in Appendix H. The cost and revenue projections associated with the maximum urban development
area are reflected in the revenue projections for that development scenario.

Table 9-5. Wetland Fee and Acreage Determination Methods

Land Cover Type

Fee per unit of
Impact1

Required
Compensation
Ratio for
Restoration/
Creation1

Method for Determining Fee Boundary

Riparian woodland/scrub

$58,140/acre

1:1

Limit of tree or shrub canopy (drip line)

Perennial wetlands

$79,560/acre

1:1

Jurisdictional wetland boundary of state or
federal government2, whichever is greater

Seasonal wetland

$172,380/acre

2:1

Same as above

Alkali wetland

$163,200/acre

2:1

Same as above

Ponds

$86,700/acre

1:1

Jurisdictional waters boundary of state or
federal government2, whichever is greater

Aquatic (open water)

$43,860/acre

0.5:1

Slough/channel

$98,940/acre

1:1

Area of impact within banks

Streams 25 feet wide
or less

$474/linear foot

1:1

Stream length measured along stream
centerline. Stream width measured between
top of bank.

Streams greater than
25 feet wide3

$714/linear foot

1:1

Stream length measured along stream
centerline. Stream width measured between
top of bank.

Wetted area during normal rainfall year or
jurisdictional waters boundary, whichever is
greater

Streams

1

See Appendix G for calculation of fee by wetland type. Wetland fee takes required compensation ratio into account. Fees
from Draft HCP/NCCP (in 2004 dollars) were updated for the Final HCP/NCCP using a 2005 CPI of 2.0% per Table 9-7.

2

Using methods for determining state and federal jurisdictional waters and wetlands at the time of HCP/NCCP approval.

3

Impact fee for wider streams is 1.5 times the base stream fee to account for higher construction costs on wider streams.

Table 9-6. Rural Road Fees

Page 1 of 2

Fee Multipliers
1

Footprint Estimate (acres)

Name

Best
available Lower

Higher

Fee Zone

B) Avoidable
A) Unavoidable Effects (Pay Only if
Design Measures
Estimated Effects Besides
2
3
3
Footprint
Not Implemented)
Base Fee

Net Multiplier
If Optional
Design
Measures Not
Implemented

If Optional
Design
Measures are
Implemented

Fee Per Acre

Estimated Total Fee4
(All Design Measures)

If Design
Measures
Footprint = Footprint =
Implemented Best Available
Lower

Footprint =
Higher

Balfour Road
Widening

5

3

10

natural

$23,838

1.50

1.50

2.25

1.50

$35,757

$178,000

$107,300

$357,600

Bethel Island and
Cypress Road
Widening

3

2

5

ag

$11,919

1.00

1.00

1.00

1.00

$11,919

$35,800

$23,800

$59,600

Buchannan Bypass

30

15

60

natural

$23,838

1.75

1.50

2.63

1.75

$41,717

$1,251,500

$625,700

$2,503,000

Byron Highway
Northern Extension

10

6

15

ag

$11, ,919

1.00

1.00

1.00

1.00

$11,919

$119,200

$71,500

$178,800

Byron Highway
Widening

16

10

30

mixed

$17,879

1.25

1.25

1.56

1.25

$22,348

$357,600

$223,500

$670,400

EBART

5

3

10

ag

$11, ,919

1.00

1.00

1.00

1.00

$11,919

$59,600

$35,800

$119,200

Kirker Pass Road
Widening

7

5

15

natural

$23,838

1.50

1.50

2.25

1.50

$35,757

$250,300

$178,800

$536,400

Marsh Creek Road
Realignment at
Selected Curves

3

2

5

natural

$23,838

1.50

1.00

1.50

1.50

$35,757

$107,300

$71,500

$178,800

Marsh Creek Road
Widening (SR4
Bypass to SR4)

20

15

30

ag

$11,919

1.00

1.25

1.25

1.00

$11,919

$238,400

$178,800

$357,600

SR4 Widening
Oakley to
Discovery Bay

30

20

50

ag

$11, ,919

1.00

1.25

1.25

1.00

$11,919

$357,600

$238,400

$596,000

SR239 5

30

20

50

mixed

$17, 879

1.25

1.25

1.56

1.25

$22,348

$670,400 $4447,000

$1,117,400

San Marco Road
Extension

12

8

20

natural

$23,838

1.75

1.50

2.63

1.75

$41,717

$500,600

$333,700

$834,300
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Fee Multipliers
1

Footprint Estimate (acres)

Name

Best
available Lower

Higher

Fee Zone

B) Avoidable
A) Unavoidable Effects (Pay Only if
Design Measures
Estimated Effects Besides
2
3
3
Footprint
Not Implemented)
Base Fee

Net Multiplier
If Optional
Design
Measures Not
Implemented

If Optional
Design
Measures are
Implemented

Fee Per Acre

Estimated Total Fee4
(All Design Measures)

If Design
Measures
Footprint = Footprint =
Implemented Best Available
Lower

Footprint =
Higher

Sand Creek Road
Extension

3

2

5

ag

$11, ,919

1.00

1.00

1.00

1.00

$11,919

$35,800

$23,800

$59,600

Sycamore Ave.
Extension

2

1

3

ag

$11, ,919

1.00

1.00

1.00

1.00

$11,919

$23,800

$11,900

$35,800

Vasco-Byron Hwy
Connector (N of
Byron Hot Springs)5

10

7

15

natural

$23,838

1.50

1.50

2.25

1.50

$35,757

$357,600

$250,300

$536,400

Vasco-Byron Hwy
Connector (S of
Byron Hot Springs)

3

2

5

natural

$23,838

1.75

1.00

1.75

1.75

$41,717

$125,100

$83,400

$208,600

Vasco Road
Widening/SR 84

100

50

200

natural

$23,838

1.50

1.00

1.50

1.50

$35,757

$3,575,700 $1,787,900

$7,151,400

Walnut Blvd.
Widening

12

8

20

mixed

$17, 879

1.00

1.25

1.25

1.00

$17,879

TOTAL

261

152

483

$214,500

$143,000

$357,600

$7,431,600 $4,138,800 $14,204,700

Notes:
1
2

3

4

5

Rough estimates only. Design specifications for most of these facilities have not been completed. Footprint includes area of cut & fill. Fee would be charged against entire disturbed area.
Base fee for projects that cross more than one fee zone have been roughly estimated. Actual fee would be based on proportion of impacts in the applicable fee zone. Base fee amounts in effect at the
time of construction would apply.
Beyond direct footprint impacts, rural roads have more severe fragmentation, edge, and increased-mortality effects than other projects. The extent of these additional impacts depend on whether the
proposed facility is new or expanded, on the length of the facility, on the type of habitat traversed by the road, and other factors. Some of these additional impacts can be partially reduced by wildlifefriendly design measures (see fee multiplier (B)). Other indirect effects of rural road projects (e.g., growth inducement) are addressed by the fee on new development. Consequently, multipliers are
lower than they might be outside the HCP/NCCP.
Estimated fees are provided for informational purposes only. Actual fees will depend on impact acreage. Likewise, the Implementing Entity may require additional fees from Participating Special
Entities. See Chapter 9 for more information.
These projects have been omitted from totals because they are an alternative to another covered project that is included in the total.

Table 9-7. Fee Adjustment Indices

Fee

Annual Adjustment Index1

Average
Annual Rate
(1991–2001)
Example

Development Fee, Rural Road Fee, and
Temporary Impact Fee
Portion for Land Acquisition2 (60 %
initially3)

Portion for Preserve System Operation,
Restoration, and Maintenance (40%
initially3)
Wetland Fee

Change in the annual Home Price Index (HPI) for
the Oakland-Fremont-Hayward, CA Metropolitan
Division (MSAD) for the prior calendar year
(Office of Federal Housing Enterprise Oversight)4

5.19%

Change in the Consumer Price Index for the San
Francisco-Oakland-San Jose Combined Statistical
Area for all urban consumers for the prior calendar
year (U.S. Bureau of Labor Statistics)5

3.25%

Same as above

3.25%

Notes:
1

HCP/NCCP fees to be adjusted automatically by March 15 of every year based on the indices for the prior
calendar year. See Appendix G for more details on methodology and sources.

2

Direct land acquisition costs only. Excludes costs associated with land transaction, site improvements, and due
diligence (e.g., pre-acquisition surveys).

3

The portion of the development fees, rural road fees, and temporary impact fees that will be adjusted
according to the HPI and CPI will vary over time. For the first annual automatic adjustment, 60% of
the initial fees will be adjusted according to the HPI and 40% will be adjusted according to the CPI.
The apportionment in subsequent years will depend on the relative values of the indices. The
following formula will be used to calculate the adjustments to the development fee, rural road fee,
and temporary impact fee:
Feen = [[Ln-1 * (HPIn-1/HPIn-2)] + [(Sn-1 * (CPIn-1/CPIn-2)] ] * Z
Where:
n= year of HCP/NCCP Implementation [year 1 (n=1) is 2006, the first calendar year in which HCP/NCCP
Implementation occurs; year 2 (n = 2) is 2007; etc. Year 0 (n=0) is 2005.]
Feen = Development Fee for year n (the Development Fee for year n applies from March 15 of year n
through March 14 of the following year)
Fee1 = $23,838 for Zone II, $11,919 for Zone I, and $5,960 for Zone III
Ln-1 = Land acquisition portion of development fee for the year prior to year n
L1 = 60% of $23,838 = $14,303
HPIn-1 = Home Price Index (HPI) for the Oakland-Fremont-Hayward, CA Metropolitan Division (MSAD) at
the end of the calendar year prior to year n as published by the Office of Federal Housing Enterprise
Oversight
Sn-1 = Non-land acquisition portion of development fee for the year prior to year n
S1 = 40% of $23,838 = $9,535
CPIn-1 = Consumer Price Index for the San Francisco-Oakland-San Jose Combined Statistical Area for all
urban consumers at the end of the calendar year prior to year n as published by U.S. Bureau of
Labor Statistics
Z = Fee zone factor (based on which fee zone the project is in (see Figure 9-1 in the HCP)). The fee
zone factors for the three zones are as follows:
Z =1 for Zone II, the Natural Lands Zone;
Z=0.5 for Zone I, the agricultural lands zone;
Z=0.25 for Zone III, the infill zone

Table 9-7. Continued
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Notes (continued)
The above formula applies for every fee adjustment except for the first fee adjustment to calculate the fees for
Year 2. Because the Year 1 fees were calculated without access to Home Price Index data for the fourth
quarter of 2005, the fee adjustment for Year 2 will rely on a different formula. The following formula will be used
to calculate the fee adjustment for year 2 and will be used to calculate the fees that apply from March 15, 2007
through March 14, 2008:
Fee2007 = [[$14,303 * (HPI2006/HPIx)] + [($9,535 * (CPI2006/CPI2005)] ] * Z
Where:
HPIx = Home Price Index (HPI) for the Oakland-Fremont-Hayward, CA Metropolitan Division (MSAD)
through the third quarter of 2005 as published by the Office of Federal Housing Enterprise Oversight
4

See http://www.ofheo.gov/HPI.asp. Data for the prior calendar year are published in March. For the first
annual automatic adjustment, the change in the HPI from the end of the third quarter of 2005 through the end
of fourth quarter of 2006 will be used. In all subsequent automatic adjustments, the change in the HPI for the
prior calendar year will be used. The exception for the first automatic annual adjustment is needed because
estimated land acquisitions costs from the Draft HCP/NCCP were adjusted for the Final HCP/NCCP by the
change in the HPI during the first three quarters of 2005 because data for the fourth quarter of 2005 were not
available in time.

5

Consumer Price Index, All Items, with base data year of 1982-1984 (i.e., 1982-1984 = 100), for all urban
consumers (CPI-U), not seasonally adjusted. See http://www.bls.gov/eag/eag.ca_sanfrancisco_msa.htm

Table 9-8. HCP/NCCP Cost and Funding Overview
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Amount
Initial Urban
Development Area

Type

Maximum Urban
Development Area

Source
Category

Estimated Costs (in 2005 dollars; rounded to nearest $10,000)
Land Acquisition1 (%)

$191,640,000 (65%) $235,680,000 (67%)

Management costs over permit term (%) (including all other costs)

$105,450,000 (35%) $114,360,000 (33%)

Total Estimated and Assumed Costs

$297,090,000

$350,040,000

$118,183,000

$169,723,000

Local

$22,240,000

$24,010,000

Local

$8,932,000

$8,932,000

Local

$149,350,000

$202,670,000

Local

Local

$55,000,000

$55,000,000

Local

State

$25,000,000

$25,000,000

State

$5,000,000

$5,000,000

Federal

$85,000,000

$85,000,000

Mixed

$6,500,000

$6,500,000

Federal

$58,000,000

$58,000,000

State/Fed

Total Non-Fee Funding

$149,500,000

$149,500,000

Mixed

TOTAL PROJECTED FUNDING (Permit Term)

$298,850,000

$352,170,000

TOTAL FUNDING - TOTAL COSTS (Permit Term)

$1,760,000

$2,130,000

Projected Funding2 (in 2005 dollars; rounded to nearest $10,000)
Fee Funding
Fees on new development in Urban Development Area
Wetland Impact Fees
Fees on rural infrastructure (e.g., roads, detention basins, pipelines)
Total Projected Fee Funding
Non-Fee Funding
Maintenance of Existing Conservation Effort3

Federal
Subtotal, Maintenance of Effort
Byron Airport Clear Zone Acquisitions
4

New Wildlife Agency Funds (Section 6, park bonds, etc.)

Summary of Funding by Source

5

Local (%)

$204,350,000 (68%) $257,670,000 (73%)
4

State/Federal (%)

$94,500,000 (32%)

$94,500,000 (27%)

13,350

13,350

CDFG / USFWS share of state/federal contribution

8,700

8,700

Contribution by other state/federal agencies

4,650

4,650

State/Federal Contribution in Units of Acres6
Total State/Federal contribution
7
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Notes
1
2
3
4
5

6

7

Land acquisition costs include due diligence, pre-acquisition surveys, site improvements, and appraisals.
Funding estimates include projected monetary contributions and the monetary value of projected in-kind contributions.
Based on analysis of conservation performed over the past 30 years. Assumes 75% historic rate. See Appendix G.
Estimates only. State and federal contributions are described in the HCP/NCCP in terms of acres.
Costs of post permit term management and monitoring are not included. These costs are estimated at $3.0M and $3.3M per year for
the initial and max UDA respectively. The net present value of these future costs is estimated at $83M and $91M respectively,
assuming a net discount rate of 2% above inflation (expressed another way, the size of the non-wasting endowment necessary at the
end of year 30 to fund these costs in perpetuity would be $150M and $166M respectively). It is presumed that funding for these
costs will come from local sources. See Table 9-9 and text of Chapter 9 for more information.
State/federal contribution is defined in the HCP/NCCP in units of acres. Acreage contribution levels were developed with reference
to baseline funding projections (shown in this table), but these funding estimates are presented here solely for informational
purposes.
Wildlife agencies' share of total state and federal acres contribution is defined in the HCP/NCCP and expressed in units of acres.
Acreage contribution was related to funding estimates under the assumption that the wildlife agencies' acreage contribution would
be funded with the estimated $55M in new wildlife agency funds plus about 15% of the state and federal component of
maintenance of existing effort, which has been the approximate portion of existing conservation funds contributed by the wildlife
agencies (including the Wildlife Conservation Board).

Table 9-9. Estimated Funding Availability for Post-Permit Management and Monitoring
Estimated Amount Available2
(expressed in 2005 dollars)

Funding Source1

More
Conservative
Estimate

Conservative
Estimate

Notes

Cost savings during
permit term relative
to estimated Plan
costs

$5,900,000

$12,600,000

More conservative estimate assumes 10% savings
from initial urban development area; conservative
estimate assumes 25% savings from maximum
urban development area; in both cases, savings
applied to program administration, design work,
environmental compliance, preserve
management, and monitoring. See text for
rationale.

Cost savings after
permit term relative
to estimated Plan
costs

$8,300,000

$22,900,000

Same assumptions as above.

Local tax or other
funding measure

Assessments or real
estate transfer fees on
new development

$12,400,000

$49,400,000

(If revenue was
continued
indefinitely, the
net present
value of the
revenue stream
would be
$27,600,000)

(If the revenue
ceased after 30
years, the net
present value of
the revenue
stream would be
$22,100,000)

$5,400,000

$19,500,000

A variety of local funding measures for parks and
open space have been proposed over the last 15
years. Some have passed and some have failed.
The most recent proposal, the Contra Costa
County Open Space Funding Authority’s
proposed park and open space assessment district
narrowly failed in 2004. It would have raised
approximately $40,000,000 for acquisitions and
other projects compatible with the HCP/NCCP
over its 30 year life, or approximately $1.33
million per year. The more conservative estimate
assumes a 30-year measure is passed in year 30
of the HCP/NCCP and yields $1 million annually
to the HCP. The conservative estimate assumes a
measure is passed in year 15 of the HCP/NCCP,
yields $1.33 million annually, and is continued
into the foreseeable future.
Value depends heavily on how many
developers/planning agencies choose this option
in lieu of a paying a portion of their development
fee. Estimates assume annual assessment rates
after the permit term are set at 1.7% of the
development fee. More conservative estimate
assumes initial urban development area and 10%
participation in the assessment option.
Conservative estimate assumes max urban
development area and 25% participation. Real
estate transfer fee is an alternative to
assessments, so projections for these two sources
have been combined.
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Estimated Amount Available2
(expressed in 2005 dollars)

Funding Source1

More
Conservative
Estimate

Conservative
Estimate

Notes

Reduced frequency
or intensity of
monitoring or
adaptive management
after the permit term

$2,000,000

$6,000,000

Assumes reductions of 10-25% (or $75,300$219,400) in monitoring and adaptive
management costs annually after the permit term
for the initial and max urban development areas
respectively.

Grazing fees

$1,400,000

$8,300,000

Revenue could also come in the form of in-kind
services from grazing operators such as fence
repair. More conservative estimate assumes
annual revenue of $50,000 per year.
Conservative estimate of $300,000 per year is
based on actual charges on Los Vaqueros
Watershed lands by CCWD (B. Nuzum, pers.
comm.) and on the Alameda Watershed in
Alameda County by San Francisco Public
Utilities Commission (J. Naras, pers. comm.).

$1,400,000

Conservative estimate assumes $50,000 per year
in recreational use fees.

Recreational use fees

$0

TOTAL1

$35,400,000

$120,100,000

Estimated postpermit costs for
initial urban
development area

$82,600,000

$82,600,000

Estimated postpermit costs for
maximum urban
development area

$91,500,000

$91,500,000

1

Only funding sources for which cost estimates could be reasonably developed are listed. For other possible funding sources
for post-permit management and maintenance, see Chapter 9.

2

All estimates are expressed in terms of the net present value of future annual revenues or cost savings assuming a net
discount rate 2% above inflation.
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Figure 9-1 : Development Fee Zones
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Chapter 10

Assurances

10.1

Introduction
This chapter discusses the assurances requested by Permittees that will
accompany the ESA Section 10(a)(1)(B) permit issued by USFWS and the
NCCP permit issued by CDFG. This chapter also discusses assurances that will
be provided to private landowners bordering HCP/NCCP preserves and outlines
the process for changing or amending the HCP/NCCP.

10.2

Assurances Requested by Permittees
The following assurances are requested by the Permittees of both USFWS and
CDFG. Assurances requested by the Permittees from one agency follow in
Sections 10.2.3 (USFWS) and 10.2.6 (CDFG).

10.2.1

Changed Circumstances
Changed circumstances are defined by USFWS in the No Surprises Regulation as
those circumstances affecting a species or geographic area covered by the HCP
that can be reasonably anticipated by the applicant or USFWS and to which the
parties can plan a response. The No Surprises Regulation requires that potential
changed circumstances be identified in the Plan along with measures that would
be taken by the Permittee to respond to those changes. The changed
circumstances that could arise in the permit area have been identified and are
described below.
If a changed circumstance occurs within the permit area as defined by this
section, the Implementing Entity will notify USFWS and CDFG of this changed
circumstance. In this event, USFWS and CDFG may determine that additional
conservation or mitigation measures are necessary. Pursuant to the No Surprises
Regulation, if such measures were addressed in the HCP/NCCP, their
implementation is required. If such measures were absent from the Plan,
USFWS and CDFG will not require any additional conservation or mitigation
without the consent of the Permittee, as long as the Plan is found to be properly

October 2006

East Contra Costa County HCP/NCCP
10-1

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

Chapter 10
Assurances and Changed Circumstances

implemented. Properly implemented means that the commitments and the
provisions of the Plan and the EIS, Implementing Agreement, and permits have
been or are being fully implemented. The following changed circumstances are
recognized and funded by this Plan, each of which is described below.
Covered Species Listed.
New Non-Covered Species Listed.
Natural Communities Lost to Fire.
Invasion by New Exotic Species or Diseases.
Pond or Wetland Control Structures Fail.
Flooding Destroys Riparian Plantings.
Prolonged Drought.
Vandalism of Preserves.
Other potential changed circumstances were also considered but rejected. For
example, earthquakes are a rare but expected occurrence in the San Francisco
Bay Area. The location, magnitude, and effects of an earthquake with the
potential to adversely affect the HCP/NCCP Preserve System is unknown, highly
speculative, and not reasonably anticipated. Although unlikely, a strong
earthquake may damage structures such as preserve offices, fences, or pond
levees. Any damage to these structures from earthquakes would be repaired by
the Implementing Entity as a matter of course.

Covered Species Listed
Each covered species in the HCP/NCCP has been treated as though it is listed
under ESA and CESA. The Permittees propose that all listed and unlisted
species be included on the permits. Take of listed plant species is not prohibited
under the Federal ESA and cannot be authorized under a Section 10 permit. The
following plant species are proposed to be included on the federal permits in
recognition of the conservation benefits provided for them under the Plan. These
species would also receive no surprises assurances under the Service’s “No
Surprises” regulation (63 FR 8859; and see Section 10.2.3 in this chapter).
Mount Diablo manzanita (Arctostaphylos auriculata)
Brittlescale (Atriplex depressa)
San Joaquin spearscale (Atriplex joanquiniana)
Big tarplant (Blepharizonia plumose)
Mount Diablo fairy lantern (Calochortus pulchellus)
Recurved larkspur (Delphinium recurvatum)
Round-leaved filaree (Erodium macrophyllum)
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Diablo helianthella (Helianthella castanea)
Brewer’s dwarf flax (Hesperolinon breweri)
Showy madia (Madia radiata)
Adobe navarretia (Navarretia nigelliformis ssp. nigelliformis)
The Permittees propose that the Section 10(a)(1)(B) permit be effective for all
covered species immediately upon issuance. Should USFWS list a covered
species during the permit term, take coverage will become effective for that
species at the time of listing. No changes to the terms and conditions of the
Implementing Agreement or modifications to conservation measures are
required.
Under Section 2835 of the California Fish and Game Code, CDFG may issue
take authorization for covered species (plants or wildlife) regardless of their
listing status.

Non-Covered Species Listed
USFWS or CDFG may list additional species as threatened or endangered under
ESA or CESA, respectively, that are not covered species. Measures that will be
taken for new listings include the following.
Evaluation of the potential impacts of covered activities on the newly listed
species including assessment of the presence of suitable habitat in impact
areas.
Implementation of measures by the Implementing Entity within the Preserve
System to avoid impacts on the newly listed species until the Plan is
amended to include the newly listed species.
Should a species not covered by the Plan be listed, proposed, or petitioned for
listing, the Permittee may request that USFWS and CDFG add the species to the
Section 10(a)(1)(B) permit and NCCP permit, respectively. In determining
whether or not to seek incidental take coverage for the species, the Permittee will
consider, among other things, whether the species is present in the permit area
and if otherwise lawful activities could result in incidental take of the species. If
incidental take coverage is desired, the Plan and permits could be modified or
amended. Alternatively, the Permittee could apply for new and separate permits.
Procedures for modifications and amendments to the Plan are outlined in
Modifications and Amendments to the Plan, below.

Natural Communities Lost to Fire
Historically, fire is a natural component of many ecosystems and natural
community types. Within the inventory area, a historic fire regime of frequent
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(5–10 years) stand-replacing fires would have occurred across most of the
vegetation communities. The California Department of Forestry and Fire
Prevention (CDF) has rated the undeveloped portions of the inventory area as
high to very high fire return intervals. Examining the large (>100 acres) fire
history, the current fire return interval under a suppression regime is
approximately 200 years. This substantial alteration from the historic condition
causes unnaturally high fuel loads and increased encroachment by woody species
into grassland and woodland systems. These conditions result in increased fire
intensities, greater rates of spread, and larger fires. In turn, this can have a
detrimental effect on habitat components, including loss or collapse of the
community.
Fire potential within the inventory area is typically greatest in the months of June
through September when dry vegetation co-occurs with low humidity.
Generally, the vegetation communities within the Preserve System are adapted to
a more frequent historic fire regime and would naturally recover from fire.
However, unnaturally intense fires could damage biological resources. The
HCP/NCCP preserve management plans will include fire management and
protection measures that will minimize the risk of damage to habitats and natural
communities from fire outside the normal range of wildfires. Preventative
measures include the following actions.
Create or redesign fuel breaks to limit fire spread.
Consider the reintroduction of low-intensity prescribed fires to encourage
fire-adapted species and discourage non-fire-adapted invasive species.
Work with local fire agencies to improve fire suppression preparedness and
strategies to protect habitat during fire response.
Incorporate public awareness programs into recreational plans and preserve
management plans.
Should a fire take place, preserve managers will follow protocols established in
preserve management plans and work closely with local fire response crews to
ensure that impacts on sensitive communities and covered species are minimized
within safety limits. In addition, landscape-level monitoring will assess changes
to land cover type, and natural community–level monitoring will assess the
response of exotic plants. In the event of habitat loss, land management and
habitat restoration measures will be implemented within affected preserves to
ensure the reestablishment of native vegetation through active or passive
management, as appropriate.
For the purposes of assessing changed circumstances, fire history data indicate
that the average number of fires per year in the inventory area for the last 50
years is 0.621. The average size of these fires in the inventory area is
approximately 700 acres. During the 30-year life of the HCP, these data suggest
approximately 19 fires, burning approximately 13,000 acres, will occur within
1

California Department of Forestry and Fire Protection's Fire and Resource Assessment Program (FRAP) data
(available on-line at http://frap.cdf.ca.gov/).
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the inventory area. Assuming the HCP/NCCP Preserve System will incorporate
approximately 55% of the wildfire-prone lands within the inventory area, 10–11
wildfires, burning approximately 7,000 acres within the Preserve System, can be
anticipated. Wildfire events that are outside the variance of this range would be
considered unforeseen.
For the purposes of this Plan, a single wildfire greater than 2,100 acres in size
(three times the average size) would be considered an unforeseen event.
Unforeseen circumstances would also occur if the total area burned within the
Preserve System during the permit term exceeds 14,000 acres, or approximately
twice the expected amount. Prescribed fires would not be included in the
calculation of changed or unforeseen circumstances.
Fires that occur too frequently in the same area may result in “type conversion”
of natural communities. For example, frequent fires in chaparral can convert the
area to annual grassland. The historic fire frequency for any given site in the
inventory area has been estimated by CDF at 5-10 years but likely varies
substantially among land cover types and topography. Fires in consecutive years
in the same area would be unlikely because of the time needed to develop fuels.
Therefore, for the purposes of changed circumstances, repeated fires in the same
area within less than 3 years are considered unforeseen.

Invasion by New Exotic Species or Disease
Nonnative, or exotic, species currently inhabit the inventory area and will be
present in the Preserve System. The conservation strategy includes measures to
reduce and prevent infestations of exotic species (Conservation Measure 1.4,
Chapter 5), and nonnative plants and animals will be monitored and mapped as
described in Chapter 7. However, it is possible that a new and aggressive exotic
species could invade the Preserve System. Similarly, infestations of a new
disease that affects covered or dominant species in the inventory area (e.g.,
similar to Sudden Oak Death outside of the inventory area) could have dramatic
effects on the Preserve System.
Large infestations (e.g., affecting greater than 25% of the Preserve System) of a
new or existing disease, exotic plant, or exotic animal can become extremely
expensive to control and could heavily tax the operating budget of the
HCP/NCCP. For the purposes of this Plan, infestations of new diseases or
invasive exotic species, or spread of existing invasive species beyond 25% of
baseline condition within the Preserve System are considered unforeseen
circumstances. The monitoring program will identify existing exotic species in
the Preserve System so that new exotic species can be identified quickly and
removed.
Diseases that may affect or threaten covered species in the inventory area include
chytrid fungus (California red-legged frog and California tiger salamander; U.S.
Fish and Wildlife Service 2002a, 2004b) and possibly ranaviruses (California
tiger salamander; U.S. Fish and Wildlife Service 2004b). It is unknown whether
East Contra Costa County HCP/NCCP
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these diseases are a problem for populations in the inventory area due to a lack of
surveys. In general, the effects of diseases on the survival and reproduction of
covered species is poorly known. The method of measurement of the extent of
new diseases will be different for each disease (e.g., number of trees affected,
proportion of species’ range, number of populations). When a new disease is
detected, the Implementing Entity will contact CDFG and USFWS to collaborate
on determining the best method of measurement, monitoring, and eradicating or
controlling the disease before it spreads beyond the 25% threshold of unforeseen
circumstances. Planned responses to invasion by exotic species or disease entail
the following actions.
Determine the best method for measurement and tracking extent.
Prepare a damage-assessment report.
Recommend and plan actions to address the threat.
Respond through the Adaptive Management Program in ways consistent with
existing funding and permit obligations and with the consent of CDFG and
USFWS.
If the disease or exotic species results in substantial impacts on natural
communities such that it cannot be addressed under the existing operating
budget, the Implementing Entity shall prepare a report identifying the problem
and include a cost analysis for funding a control program. This report shall be
submitted to CDFG and USFWS for approval. The Implementing Entity will
seek additional outside funding and partnerships from sources other than
development fees to fund and implement the program to control or eradicate the
exotic species or to control the disease. The feasibility of such programs will
depend on the success of additional fundraising.
The occurrence of Sudden Oak Death (SOD) in the Preserve System was
considered as a changed circumstance. However, as described in Chapter 5 (see
Conservation 2.6, Manage Oak Woodland and Oak Savanna), there have been no
documented cases of SOD in the inventory area, possibly due to the drier climatic
condition east of Mount Diablo than found to the west where SOD is more
common. A statewide assessment of SOD risk identified the entire inventory
area as being at low risk for SOD2. The occurrence of SOD in the inventory area
is therefore not reasonably anticipated and considered an unforeseen
circumstance.

Pond or Wetland Control Structures Fail
Many of the ponds and wetlands in the inventory area are maintained by artificial
structures such as dams, weirs, or other water control structures. These structures
can periodically fail due to poor maintenance, large storms, or shifting ground
2

Low = rank of 4 on a risk scale of 1 to 5 with 1 being the highest risk; see
http://kellylab.berkeley.edu/SODmonitoring/maps/PDF/state_risk_05a_avg.pdf
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(e.g., earthquake, slope failure). As much as feasible, failed structures will be
repaired or replaced within 1 year of the failure so the wetland or pond can be
reestablished and habitat for covered species restored. If structures cannot be
repaired or replaced sufficiently to maintain functions and values provided by the
affected wetland or pond, additional ponds or wetlands will be enhanced, created,
or restored to replace the functions and values associated with the affected pond
or wetland. Any failure of a pond or wetland control structure for a pond or
wetland that supports the goals and objectives of the Plan (i.e., supports covered
species) is considered a changed circumstance requiring remedial action.

Flooding Destroys Riparian Plantings
Flooding is a natural event within stream systems of the inventory area.
However, extreme floods along stream channels with new riparian plantings
could destroy restoration sites and require substantial remediation. A 100-year
event has a 26% chance of occurring during the 30-year permit term. All storms
at or below the 100-year event on a given stream are considered a changed
circumstance, and remedial actions are funded by the Plan. Storms at or below
the 100-year event are reasonably likely within the 30-year permit term. Damage
caused by flooding larger than a 100-year event is considered unforeseen.
Following the flood event, the site will be evaluated to determine appropriate
corrective actions necessary to restore the habitat through active management or
natural processes. Corrective actions will be implemented within 1 year of the
failure.

Natural Communities are Lost to Drought
The Bay Area has a Mediterranean climate with roughly 95% of the total annual
rainfall occurring from October through April. Summer convective storms in this
area are very few in number and usually mild in character. Mean annual
precipitation in the inventory area ranges from 10 inches in the Old River area, to
17–20 inches in the upper Marsh Creek watershed, to 25 inches at the top of Mt.
Diablo.
Drought is a natural part of a Mediterranean climate system to which species and
natural communities have adapted. However, a prolonged drought could cause
serious damage to the Preserve System, especially to new restoration plantings
that have yet to become established. The following analysis was conducted to
define droughts and estimate their expected frequency of occurrence in the
inventory area. Droughts that occur within this expected frequency are
considered a changed circumstance; droughts outside this frequency are
considered unforeseen.
Thirty-two (32) rain gages within or near the inventory area with annual rainfall
records ranging from 18 to 150 years (in the water year of July 1 to June 30)
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were reviewed to estimate how many drought years might be expected during the
permit term3. A drought is defined as two or more successive water years with
75% or less of the average rainfall (mean seasonal precipitation or MSP). These
data show that, on average, droughts of 2 years or more occurred 1.6 times over
any 30-year period, and droughts of 3 years or more occurred less than once (0.7
times) over the same time interval. Therefore, during the 30-year permit term, a
drought of 3 or more years in length has an approximately 70% chance of
occurring. Droughts that occur with relatively high frequency (i.e., more than
three droughts of 2 or more years in duration) or any drought for more than 4
successive years are considered an unforeseen circumstance.
The HCP/NCCP preserve management plans will include drought monitoring
and protection measures that will minimize the risk of losing mitigation plantings
and restored habitats due to drought. Preventative measures include the
following actions.
Monitoring County rain data in the inventory area and gages established in
the Preserve System to determine if the seasonal rainfall at the end of March
and April indicate a drought (near 75% of MSP).
Closely monitoring mitigation sites that are beyond their establishment
periods (i.e., no longer sustained by irrigation) for stress due to low soil
moisture or high evapotranspiration rates.
The Implementing Entity will assess the damage and initiate the following
actions.
Prepare damage assessment report.
Recommend actions to improve effects on covered species (e.g., provision of
temporary artificial water sources).
Recommend actions to improve effects on restored habitat (e.g.,
supplemental irrigation).
Implement measures through the Adaptive Management Program in ways
consistent with existing funding and permit obligations and with the consent
of the Implementing Entity.

Vandalism of Preserves
Structures in the Preserve System such as gates, fences, signs, recreational
facilities, or administrative buildings could be vandalized during the permit term.
Such damage is considered reasonably likely to occur during the permit term and
is therefore considered a changed circumstance. Remedial measures funded in
this Plan include the repair or replacement of structure or facilities damaged by
vandalism.

3

Data source: Contra Costa County Flood Control and Water Conservation District, Martinez.

East Contra Costa County HCP/NCCP

October 2006
10-8

J&S 01478.01

East Contra Costa County
Habitat Conservation Plan Association

10.2.2

Chapter 10
Assurances and Changed Circumstances

Unforeseen Circumstances
Unforeseen circumstances are defined by federal regulation (17 CFR §17.3) as:
changes in circumstances affecting a species or geographic area covered by a
conservation plan that could not reasonably have been anticipated by plan
developers and the USFWS at the time of the conservation plan’s negotiation
and development, and that result in a substantial and adverse change in the status
of the covered species.

The NCCPA (California Fish and Game Code Section 2805(j) defines unforeseen
circumstances as:
…changes affecting one or more species, habitat, natural community, or the
geographic area covered by a conservation plan that could not reasonably have
been anticipated at the time of plan development, and that result in a substantial
adverse change in the status of one or more covered species.

In the event of unforeseen circumstances during the permit term, amendments to
the HCP/NCCP may be proposed by either the Governing Board or USFWS
and/or CDFG to address these circumstances. USFWS, CDFG, and the
Governing Board would work together to identify opportunities to redirect
resources to address unforeseen circumstances. However, it is intended that
USFWS and CDFG will not:
require the commitment of additional land, water, or financial compensation
by the Permittees other than those agreed to elsewhere in the HCP/NCCP; or
impose additional restrictions on the use of land, water, or natural resources
otherwise available for use by the Permittees under the original terms of the
HCP/NCCP to mitigate the effects of the covered activities.
As described in the No Surprises Regulation, it is USFWS’s responsibility to
demonstrate the existence of unforeseen circumstances using the best scientific
and commercial data available.

10.2.3

Federal No Surprises
The federal No Surprises Regulation was established by the Secretary of the
Interior on March 25, 1998. It provides assurances to Section 10 permit holders
that no additional money, commitments, or restrictions of land or water will be
required should unforeseen circumstances requiring additional mitigation arise
once the permit is in place. The No Surprises Regulation states that if a
Permittee is properly implementing an HCP that has been approved by USFWS
and/or NOAA Fisheries, no additional commitment of resources, beyond that
already specified in the plan, will be required.
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The Permittees request regulatory assurances (No Surprises) for all covered
species in the Plan. In accordance with No Surprises, the Permittees will be
responsible for implementing remedial measures in response to any changed
circumstances as described in this chapter. The Permittees will not be
responsible for addressing unforeseen circumstances.

10.2.4

Federal Section 7 Consultations
An important goal of the Plan is to provide a framework for ESA compliance for
the covered species for all covered activities in the inventory area. Whether a
covered activity occurs under Section 7 or 10 of the federal ESA, the HCP will
provide the framework for future Section-7 consultations.
Projects that fall under Section 7 of the ESA are evaluated under different
standards than projects subject to Section 10 of the Act. Non-federal projects
must obtain a permit for take of listed species, while federal agencies must
consult with USFWS or NOAA-Fisheries whenever their actions have the
potential to affect a listed species. For example, the definition of “affect” differs
slightly from that of “take” and may be applied differently, depending on the
species and the project.
The HCP/NCCP is not intended to alter the obligation of a federal agency to
consult USFWS pursuant to Section 7 of the ESA. Unless otherwise required by
law or regulation, USFWS will ensure that the biological opinion for the
proposed project covered by the Plan is consistent with the biological opinion
issued for the HCP/NCCP and the federal permit. Section 7 consultations only
apply to federally-listed species, so only those covered species that are federallylisted at the time of the consultation need be included in the consultation. Unless
otherwise required by law or regulation, USFWS will not impose measures on
applicants for coverage under the HCP/NCCP in excess of those that have been
or will be required by the Implementing Agreement, the HCP/NCCP, and the
permits. Before completing a Section 7 consultation for a covered activity in
which the USFWS proposes to require a measure in excess of the requirements of
the Implementing Agreement, the HCP/NCCP, or the permits, the USFWS will
meet and confer with the Permittee with jurisdiction over the affected project and
the existing or prospective Third Party Participant4 to discuss alternatives to the
imposition of the measures that would meet the applicable legal or regulatory
requirements.
USFWS will process subsequent ESA consultations for covered activities in
accordance with the established regulatory process and deadlines (50 CFR
Section 402.14). Many of the Section 7 consultations will occur as a result of
impacts on jurisdictional waters of the United States and the need to obtain a
permit from USACE. If a regional general permit is obtained from USACE for
the inventory area, as planned, the linkage between the Section 7 consultation
and the HCP/NCCP will be tighter. USFWS anticipates developing a

4

See the Implementing Agreement for a definition of Third Party Participant.
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programmatic biological opinion for the regional general permit that will provide
streamlined ESA compliance for USACE for activities covered by the
HCP/NCCP.

10.2.5

Federal Section 7 Critical Habitat
Designations
USFWS acknowledges that this Plan provides a comprehensive, habitat-based
approach to the protection of covered species by focusing on the lands essential
for the long-term conservation of the covered species and appropriate
management for those lands. This approach is consistent with the overall
purposes of the federal ESA to provide a means whereby the ecosystems upon
which endangered and threatened species depend may be conserved. ESA
regulations specify that the criteria to be used in designating critical habitat
include “those physical and biological features that are essential to the
conservation of a given species and that may require special management
considerations or protection.” (50 C.F.R. § 424.12(b).)
The HCP/NCCP provides for the protection of “those physical and biological
features essential to the conservation” of the covered species in a manner
consistent with USFWS regulations concerning the designation of critical habitat.
Critical habitat is currently designated in the inventory area for three species:
vernal pool fairy shrimp, longhorn fairy shrimp, and Contra Costa goldfields.
The two fairy shrimp species are covered species, and Contra Costa goldfields is
a no-take species under the Plan. Critical habitat for longhorn fairy shrimp is
limited to approximately 750 acres wholly within Vasco Caves Regional
Preserve (U.S. Fish and Wildlife Service 2003). Critical habitat for vernal pool
fairy shrimp is found in the inventory area in 140 acres south of Brentwood and
450 acres surrounding the Byron Airport. Critical habitat for Contra Costa
goldfields is found in 148 acres surrounding the Byron Airport. Almost all the
lands designated as critical habitat are either already preserved or are proposed
for preservation under the Plan and will be managed to support and enhance
these species.
Critical habitat has been proposed for two covered species: California red-legged
frog and California tiger salamander. Critical habitat for California red-legged
frog that was proposed in April 2004 includes nearly all the grassland, oak
woodland, and chaparral in the inventory area (U.S. Fish and Wildlife Service
2004a). In August 2004, USFWS proposed critical habitat for California tiger
salamander (U.S. Fish and Wildlife Service 2004b) following the official listing
of the species as threatened throughout its range that took effect on September 1,
2004. Critical habitat was proposed in 20 counties in California encompassing
382,666 acres. Approximately 39,500 acres of critical habitat are proposed in the
inventory area (10% of the total), in four separate units, listed below.
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Mulligan Hill Unit in the northwest corner of the inventory area (Unit 14—
approximately 80% in the inventory area, or 4,700 acres).
Deer Valley Unit centered on Deer Valley (Unit 15—7,353 acres).
Marsh Creek Unit bounded by Curry Canyon, Deer Valley, Round Valley,
and the Marsh Creek Reservoir (Unit 16—13,502 acres).
Bethany Reservoir Unit; the portion of this unit in the inventory area occurs
between Vasco Road, Bryon Highway, and the Alameda County line (Unit
17—approximately 50% in the inventory area, or 14,000 acres).
Provided that the Permittees have complied with their obligations under the
Implementing Agreement, the HCP/NCCP, and the federal permit, USFWS will
ensure that, to the maximum extent allowable after public review and comment,
lands within the inventory area of the HCP/NCCP will not be designated as
critical habitat for any covered species that is federally listed, including but not
limited to California red-legged frog, California tiger salamander, and Alameda
whipsnake. Subject to available funding, USFWS agrees, unless otherwise
required by law after public review and comment, to reassess and revise the
boundaries of any existing designated critical habitat of covered species to
exclude the HCP/NCCP inventory area, within agency funding limits, including
but not limited to critical habitat designated for vernal pool fairy shrimp,
longhorn fairy shrimp, and Contra Costa goldfields. Because neither potential
development on lands within the City of Antioch nor potential expansion of the
Los Vaqueros Reservoir are covered activities under the HCP/NCCP, the
Permittees understand that the exemption may not apply to these areas.

10.2.6

State NCCP Assurances
The NCCPA (Section 2820(f)) includes provisions ensuring that “if there are
unforeseen circumstances, additional land, water or financial compensation or
restrictions on the use of land, water, or other natural resources shall not be
required without the consent of the plan participants...” The NCCPA specifies
that assurances for plan participants may be provided commensurate with longterm conservation assurances and associated implementation measures provided
in the Plan. CDFG’s determination of the level of assurances and the time limits
specified in the Implementing Agreement will be based on the overall knowledge
of the species and natural communities, the strength of the conservation strategy,
and the size and duration of the Plan (Sections 2820[f][1][A–H]).

10.2.7

Conservation Contributions by State and
Federal Agencies
As described in Chapter 8, implementation of the mitigation portion of the Plan
will be the responsibility of the Permittees. In additional to the Permittees, it is
anticipated that state and federal agencies, including USFWS and CDFG, will
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contribute to the conservation portion. The Permittees recognize that state and
federal funds cannot be guaranteed in advance of the approval of yearly budgets,
nor can they be guaranteed by agency staff who do not have the authority to
commit these funds. However, the Permittees seek assurance that USFWS and
CDFG will make every effort to assist the Implementing Entity in securing the
funding outlined in Chapter 9 to contribute to species recovery and to help
implement the conservation portion of the HCP/NCCP.

10.2.8

Staffing Contributions by State and Federal
Agencies
Successful implementation of the HCP/NCCP relies on the continued
participation and feedback of representatives of CDFG and USFWS. As
described in Chapter 8, CDFG and USFWS staff are expected to participate in
HCP/NCCP Governing Board meetings and subcommittees as needed to evaluate
and provide advice on Plan implementation. In particular, CDFG and USFWS
staff participation is critical to the success of the adaptive management and
monitoring program. To ensure this participation, the Permittees request
assurances that CDFG and USFWS will provide staff to serve on all appropriate
committees and will ensure, to the extent possible, staff participation in
discussions and meetings to ensure that the implementation of the Plan is
consistent with any findings upon which the permits are based.

10.2.9

Assurances to Private Landowners
Take Authorization Assurances
Any covered activity may participate in the HCP/NCCP and receive take
authorization according to the procedures and requirements described in the Plan
(see Chapter 6, Section 6.2 and Chapter 8, Section 8.7). For projects conducted
by a Third Party Participant (see Chapter 8), once the take authorization has been
provided, it will remain in effect for that covered activity, even if the permits
issued by CDFG and USFWS to the Permittees are suspended or revoked, as long
as the Third Party Participant fully complies with the conditions of the Plan, the
Implementing Agreement, the permits issued by CDFG and USFWS to the
Permittees, and the conditions imposed on the covered activity when take
authorization was granted (see Chapter 6, Section 6.2). However, if one or both
of the permits issued by CDFG and USFWS to the Permittees are suspended or
revoked, the USFWS or CDFG may suspend or revoke the extension of take
authorization to the Third Party Participant if the USFWS or CDFG determines
that implementation of the covered activity would likely jeopardize the continued
existence of a covered species. Before making such a determination, the USFWS
and CDFG will meet and confer with the Third Party Participant and the
Permittee to discuss the threat of jeopardy and possible ways to avoid it short of
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suspending or revoking the extension of take authorization to the covered
activity.

Neighboring Landowner Assurances
This Plan calls for the acquisition of land and coordinated management of a
Preserve System for the benefit of covered species. As a result of the
conservation strategy described in the Plan, some populations of listed species
are expected to increase in the preserves and elsewhere. Landowners adjacent to
or near preserves may be concerned that populations of state- or federally listed
species in the preserves may expand and colonize or use their lands, potentially
restricting their land use activities.
Active private ranches, cropland, pasture, orchards, or vineyards are the lands
that would most likely be adjacent to HCP/NCCP Preserves. Moreover, these
land uses would be the most likely to be affected by the presence of new covered
species or increasing populations of covered species. For these reasons,
Neighboring Landowner Assurances will apply only to agricultural lands, as
defined below. Other land uses (e.g., urban development) are excluded from
Neighboring Landowner Protections because ongoing take of covered species is
not expected to occur within these areas. If take occurs, events are expected to
be limited and geographically restricted to the immediate boundary with
HCP/NCCP preserves.
By providing Neighboring Landowner Assurances, this Plan acknowledges that
successful implementation of the conservation strategy may cause listed species
to use nearby agricultural lands. Take coverage afforded by Neighboring
Landowner Assurances could result in a diminution of the benefits of the
conservation strategy in instances where species expand or increase their
populations within the permit area. Neighboring Landowner Assurances do not
provide for take of existing populations and occupied habitat of covered species;
accordingly, this program would not reduce these populations or habitat from
current conditions.
Neighboring Landowner Assurances provide incidental take permit coverage on
an “opt-in” basis for all agricultural lands within 1.0 mile of the boundary of any
land or property acquired or placed under easement by the HCP/NCCP
Implementing Entity or by another organization in partnership with the
HCP/NCCP Implementing Entity (i.e., the land becomes part of the HCP/NCCP
Preserve System). This opt-in approach allows for landowners to willingly
participate in the Plan. The approach is required by USFWS to allow an
affirmative statement be made by willing landowners to participate in the Plan.
Those landowners that do not seek to participate would not be required to do so
but would also not receive coverage for incidental take for their ongoing
activities.
The neighboring landowner protections listed below will be offered under the
Plan.
East Contra Costa County HCP/NCCP
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Agricultural lands within 1.0 mile of preserve boundaries may be covered for
incidental take of all covered species authorized for take under the Plan’s
associated Section 10(a)(1)(B) and NCCP permits, should any such lands
support increased use or become inhabited by covered species after
establishment of a preserve parcel within 1.0 mile. Take coverage will not be
provided for individuals or populations of covered species that inhabit the
neighboring lands prior to the establishment of a preserve parcel, as
identified in a baseline survey (see below).
Coverage under the take permits will be offered to neighboring lands actively
being used for agricultural purposes at the time that the HCP/NCCP preserve
is established within 1.0 mile. For purposes of this Plan, agricultural means
normal agricultural practices including but not limited to crop planting and
production, soil tilling, crop harvesting, livestock grazing, forage production,
animal production and husbandry, fence construction and maintenance,
vehicle or horse use, and construction and maintenance of typical farm
outbuildings.
Actively being used for means lands on which usual and customary
agricultural practices are occurring, including normal crop rotation practices,
at the time the neighboring HCP/NCCP preserve is established. For
example, if agricultural lands that are used for crop production lie fallow in
accordance with normal crop-rotation practices at the time the neighboring
preserve is established, those lands would be considered to be actively used
for agricultural purposes. Such coverage shall continue, subject to the terms
and conditions of the Plan, the Implementing Agreement, and the take
permits, for as long as the neighboring lands are actively being used for
agricultural purposes and the permits remain in effect.
Coverage will not be offered to neighboring lands devoted to nonagricultural purposes at the time the nearby HCP/NCCP Preserve is
established. Take coverage does not include conversion of agriculture to
other uses.
A change in land cover as defined by the land cover types in this Plan (e.g.,
cropland to vineyard) would require landowners reapplying to the
Implementing Entity for Neighboring Landowner Assurances in order to
determine the new baseline condition of covered species on the affected
property.
Conversion from grazing land to vineyards or other cultivated agriculture is
not a covered activity under this Plan (see Chapter 2) and is not eligible for
Neighboring Landowner Assurances.
At least annually, the Implementing Entity will send a letter to each
neighboring landowner whose lands are actively used for agricultural
purposes and are within 1.0 mile of the new preserve boundary. The letter
will explain the ECCC HCP/NCCP and the landowner’s eligibility for
coverage under the Plan’s take permits. Landowners who are interested in
receiving this coverage must affirmatively respond to the Implementing
Entity. Prior to receiving coverage under the Plan, the environmental
baseline must be determined. Landowners will have the option of either
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allowing biologists with the Implementing Entity to survey their property at
no cost or hiring and paying for their own consultants to do so. Reports
prepared by landowner consultants will be reviewed by the Implementing
Entity for adequacy.
The survey report will address the areas proposed for neighboring landowner
protections and will include, at a minimum, a description of habitat for
covered species (extent and quality), existing records of covered species
within 1 mile of the parcel proposed for coverage, and the results of surveys
for covered species on the parcel proposed for coverage. Upon receipt of a
biological report approved by the Implementing Entity and a Certificate of
Inclusion signed by the landowner, the Implementing Entity will grant take
coverage to the landowner under this program.
A change in ownership of land enrolled in the neighboring land program
requires the new landowner to notify the Implementing Entity in order to
continue coverage. This notification allows the Implementing Entity to
verify that the new landowner wishes to continue to be enrolled in the
program. No new surveys are required to continue coverage under the
program.
The Implementing Entity will maintain a record of all correspondence and
certificates of inclusion sent to neighboring landowners subject to these
protections, as well as signed certificates of inclusion returned by
landowners. The Implementing Entity will notify USFWS and CDFG
annually of the number, location, and size of neighboring lands entered into
the program. Copies of the certificates will be provided to USFWS and
CDFG upon request. The location of all neighboring lands enrolled in the
program will be mapped in the Implementing Entity’s GIS database.

Public Access to Conservation Easements Held
by Private Landowners
It is not the intent of the Implementing Entity to allow general public access on
conservation easements that are part of the HCP/NCCP Preserve System. Public
access on private lands managed under the HCP/NCCP could conflict with
ongoing agricultural operations and could pose a safety risk to the public. Public
access to lands under conservation easements could also pose a risk of unwanted
trespass onto adjacent privately held lands. Generally, the Implementing Entity
will leave decisions regarding public access up to the landowner but will restrict
access through the conservation easement where that access may conflict with
the conservation goals of the site. All conservation easements will provide for
access for the Implementing Entity’s biologists to conduct management and
biological monitoring necessary for compliance with the Plan’s adaptive
management and biological monitoring program.
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Modifications to the Plan
The HCP/NCCP or incidental take permit can be modified in accordance with
USFWS regulations and the terms of the Implementing Agreement. HCP/NCCP
modifications are not anticipated on a regular basis. Modifications can be
requested by a Permittee or by the permitting agencies. The categories of
modification that are recognized, in order of significance, are administrative
changes, minor modifications, and major amendments.

10.3.1

Administrative Changes
Administrative changes are internal changes or corrections to the Plan that do not
require preauthorization from USFWS or CDFG. Administrative changes will be
made in writing and documented by the Implementing Entity. USFWS and
CDFG will be provided a summary of administrative changes in an annual report.
Examples of administrative changes are listed below.
Corrections of errors in the Plan that do not change the intended meaning or
obligations.
Minor changes to survey or monitoring protocols that are not proposed in
response to adaptive management5.
Day-to-day implementation decisions, such as modifying irrigation schedules
for created/restored habitats on the basis of observed water needs of planted
vegetation.
Modifying the design of existing research or implementing new research.
Conducting additional monitoring surveys.
Modifying HCP/NCCP monitoring protocols to align with USFWS and
CDFG monitoring protocols as they may be modified in the future.
Adopting new monitoring protocols that may be promulgated by USFWS
and CDFG in the future.
Annual adjustments to the HCP/NCCP Mitigation Fee to keep pace with the
inflation of land values.
Changes to the membership of the Governing Board, the Science Advisors,
or any advisory committees to the Board without changing the representation
of the Permittees, agencies, or organizations.

5

Such changes are subject to federal No Surprises regulations, state assurances, and local assurance provisions
found in the Implementing Agreement.
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Minor Modifications
Minor modifications are changes that do not affect the impact assessment or
conservation strategy described in the Plan and do not affect the ability of the
Implementing Entity to achieve the biological goals and objectives of the
HCP/NCCP. Minor modifications do not require an amendment to the permits or
the Implementing Agreement, but they do require preapproval by USFWS and
CDFG before being implemented. Examples of minor modifications are listed
below.
Updates to the land cover map or to species occurrence data that are
consistent with the predications and expectations of the Plan.
Minor changes to the biological goals or objectives in response to adaptive
management.
Modification of monitoring protocols for Plan effectiveness not in response
to changes in standardized monitoring protocols from USFWS or CDFG.
Modification of existing or adoption of additional conservation measures that
improve the likelihood of achieving HCP/NCCP species objectives.
Discontinuing implementation of conservation measures if they are
ineffective.
Modification of existing or adoption of new performance indicators or
standards if results of monitoring and research, or new information
developed by others, indicate that the initial performance indicators or
standards are inappropriate measures of success of the applicable
conservation measures.
Modification of existing or adoption of additional covered species or natural
community objectives where such changes are consistent with achieving
covered species, natural community, and overall HCP/NCCP goals.
Minor changes to the reporting protocol.
Other changes that do not result in adverse effects to covered species beyond
those analyzed in the HCP/NCCP and the associated biological opinion, and
do not limit the ability of the Implementing Entity to achieve the biological
goals and objectives of the HCP/NCCP.
Changes in the land acquisition configuration of the Plan (see Conservation
Measure 1.1, Chapter 5) may be necessary to address changing land use patterns
in the inventory area or a lack of willing sellers in key Acquisition Analysis
Subzones. Changes in land acquisition requirements within a Zone or Subzone
(whichever applies in Conservation Measure 1.1) that amount to less than 5% of
the original acreage are considered minor modifications as long as:
1. the overall target-acquisition acreage of land cover type or habitat for
covered species does not change within the inventory area (i.e., a decrease in
land acquisition on one Subzone is balanced by an increase in land
acquisition in another Subzone);
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2. the changes between Zone or Subzone are biologically equivalent or
biologically superior to the original Plan; and
3. the changes do not significantly affect the ability of the Implementing Entity
to mitigate the impacts on covered species, contribute to the recovery of
covered species, and meet the Plan’s biological goals and objectives.
A minor change in land acquisition configuration may be needed, for example, to
account for small differences in acreages of land cover type across Subzones due
to parcel boundary changes or overlap between Subzones. Any change in land
acquisition requirements that exceeds 5% of the original acreage requirement or
that is inconsistent with the criteria above is considered a major amendment.
A change in the HCP/NCCP permit area (either a decrease or an increase) in
response to a change in the ULL or city limit is also considered a minor
modification, as long as the change:
is compatible with the conservation goals and preserve system configuration
of the Plan,
is consistent with the urban development areas covered by the Plan and
defined in Chapter 2,
is consistent with the impact analysis of the Plan, and
addresses activities that are already covered by the Plan.
All minor modifications must first be approved by the Implementing Entity
Governing Board in a public meeting, and are subject to final approval by
USFWS and CDFG. To modify the Plan without amending the permits, the
HCP/NCCP Governing Board will submit to USFWS and CDFG a written
description of the proposed change and an explanation of why its effects are not
believed to be significantly different from those described in the original Plan. If
USFWS and CDFG concur with the proposal, they will authorize the HCP/NCCP
modification in writing, and the modification shall be considered effective on the
date of USFWS and CDFG’s written authorization.

10.3.3

Major Amendments
A major amendment is a change in the Plan that may affect the impact analysis or
conservation strategy in the Plan. Major amendments require amending the
HCP/NCCP and the incidental take permit through the same formal review
process as the original Plan and permit, including NEPA/CEQA review, a
Federal Register notice, an internal Section7 consultation with USFWS, and
formal findings by CDFG. The HCP/NCCP Governing Board will submit a
major amendment to USFWS and CDFG in a report that includes a description of
the need for the amendment, an assessment of its impacts, and any alternatives by
which the objectives of the proposal might be achieved.
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Examples of changes that would require a major amendment include but are not
limited to those listed below.
Revisions of the permit area boundary that do not qualify for a minor
modification.
Addition of species to the covered species list.
Increasing the allowable take limit of existing covered activities or adding
new covered activities to the Plan.
Modifications of any important action or component of the conservation
strategy under the HCP/NCCP, including funding, that may substantially
affect levels of authorized take, effects of the covered activities, or the nature
or scope of the conservation program.
A major change in performance standards if monitoring or research indicates
that performance standards are not attainable because technologies to attain
them are either unavailable or infeasible.
Extending the permit term beyond 30 years.

Amending the Section 10(a)(1)(B) Permit
To amend the Section 10(a)(1)(B) permit, the HCP/NCCP Governing Board will
submit a formal application to USFWS. This application must include a revised
HCP/NCCP, a permit application form, any required fees, a revised
Implementing Agreement, and the required compliance document under NEPA.
The appropriate NEPA compliance process and document will depend on the
nature of the amendment being proposed. Upon submission of a completed
application package, USFWS will publish a notice of the proposed application in
the Federal Register, initiating the NEPA and HCP review process. After public
comment, USFWS may approve or deny the permit amendment application.

Amending the NCCP Permit
Procedures for amending the NCCP permit shall be included in the Implementing
Agreement and processed in accordance with applicable NCCPA requirements.
The NCCP permit amendment will be subject to the requirements of CEQA.
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The ESA requires that Section 10 permit applicants specify in an HCP what
alternative actions to the take of federally listed species were considered and the
reasons why those alternatives were not selected. The Endangered Species
Consultation Handbook (U.S. Fish and Wildlife Service and National Marine
Fisheries Service 1998) identifies two alternatives commonly used in HCPs: (1)
an alternative that would reduce take below levels anticipated for the proposed
project and (2) an alternative that would avoid take and hence not require a
permit from USFWS. The NCCPA of 2002 requires that project alternatives be
considered in the EIR prepared for the NCCP (Sect. 2820[e]) but not in the
NCCP itself. This chapter identifies alternative measures considered that would
avoid or minimize the potential for take of each federally listed species covered
in this HCP/NCCP. The following discussion is limited to federally listed
species because the ESA requires alternatives to take. When the permit is issued,
take would only occur in connection with covered species that are currently listed
or those expected to be listed at that time (late 2005). Project alternatives are
considered in more detail in the draft EIR/EIS that accompanies this draft
HCP/NCCP.

11.1

Alternatives to Take of San Joaquin Kit Fox
The primary impact on San Joaquin kit fox in the inventory area is the loss and
fragmentation of suitable habitat, particularly grasslands, as a result of
residential, commercial, and industrial development (see Covered Activities and
Projects in Chapter 2). This loss of habitat could result in harm to San Joaquin
kit fox and hence constitutes take. Another important source of potential
mortality is construction of rural roads or increases in rural vehicle traffic. An
alternative measure that would minimize or avoid take of San Joaquin kit fox is
to prohibit urban development or rural roads in suitable San Joaquin kit fox
habitat.
According to the habitat model developed for this HCP/NCCP, 4,576 acres of
suitable core habitat for San Joaquin kit fox will be impacted under the maximum
UDA scenario and consistent with buildout of approved city and County General
Plans. Prohibiting development in these areas is infeasible because it is
inconsistent with the General Plans of participating jurisdictions. Furthermore,
suitable core habitat within the ULL is generally of lower quality than suitable
core habitat outside the ULL (with the exception of the kit fox habitat and
October 2006
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movement route in Lone Tree and Horse Valleys, for which conservation
measures are proposed in this HCP/NCCP). Because it is legally and practicably
infeasible to preclude growth in all areas suitable for San Joaquin kit fox, this
alternative was rejected.
An alternative that prohibits infrastructure projects outside the ULL from being
implemented on suitable core habitat for San Joaquin kit fox would reduce take
of this species but would also be infeasible. Suitable core or low-use habitat for
San Joaquin kit fox occurs throughout the southern third of the inventory area.
Linear infrastructure projects outside the ULL like the Vasco Road widening
project or the Vasco Road to Byron Highway Connector project could not avoid
suitable habitat for this species. In order to permit construction of these projects
and to meet the transportation goals of Contra Costa County and other local
agencies, and provide for implementation of transportation projects that would be
funded under Measure J, the half cent sales tax extension approved by County
voters in 2004, this alternative was rejected.
An alternative that limits traffic on rural roads within suitable core habitat for
San Joaquin kit fox might reduce the incidence of mortality on roads and
therefore reduce take in the inventory area. This alternative was deemed
infeasible and rejected because limiting traffic on rural roads like Vasco Road or
the Byron Highway is not under the control of the HCPA. This alternative may
also have severe impacts on traffic elsewhere in the region, and may negate the
benefits provided to San Joaquin kit fox in the inventory area by increasing
vehicle mortality of kit foxes elsewhere in its range.

11.2

Alternatives to Take of Alameda Whipsnake
The primary impact on Alameda whipsnake is the loss of up to 29 acres of core
and perimeter habitat (i.e., chaparral and scrub and a 500-foot buffer around
these patches) and up to 341 acres of movement habitat (i.e., adjacent grassland,
oak savanna, and oak woodland) as a result of urban development. This loss of
habitat could harm Alameda whipsnake and hence constitutes take. Covered
infrastructure projects outside the ULL would have no impact on suitable
breeding habitat for Alameda whipsnake. Some projects, however, could affect
suitable movement habitat for whipsnake and pose a new or increased hazard to
whipsnakes moving between suitable breeding patches. For example, the Marsh
Creek Road Realignment project could increase the volume and speed or traffic
in areas that whipsnakes may traverse. These changes could lead to increased
road mortality of the species.
The implementation of vegetation- and preserve-management measures (e.g.,
Conservation Measures 1.2, 2.4, 2.6, 2.8) are expected to benefit Alameda
whipsnake and contribute to recovery in the long term. However, these measures
could result in habitat disturbance and loss, as well as harm and harassment of
individuals (i.e., take) over the short term. Under the conservation strategy,
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covered activities must avoid or minimize take of Alameda whipsnake (see
Chapter 6).
Take of Alameda whipsnake could be reduced slightly by prohibiting
development within suitable core habitat. This would affect development
southwest of Clayton and jeopardize that City’s ability to implement its General
Plan (City of Clayton 2000). This alternative was rejected because the impact
represents less than 0.1% of the suitable core and perimeter habitat available in
the inventory area (9,332 acres) and the affected site has relatively low value for
the species because of its proximity to an active quarry. The Plan would preserve
70% of the remaining unprotected core habitat for Alameda whipsnake (550
acres) in the inventory area, resulting in approximately 92% of this habitat
preserved overall (including existing protected areas). This conservation more
than offsets up to 2 acres of impact to core habitat for this species. Complete
avoidance of this 2 acres would have minimal additional biological value.
Take of Alameda whipsnake could also be reduced slightly by prohibiting
development in suitable movement habitat for the species. This alternative
would also only affect development in Clayton. This alternative was rejected
because it is not feasible and results in only slight biological benefits.
Prohibiting development in Clayton on 341 acres would be inconsistent with the
Clayton General Plan. The movement habitat for Alameda whipsnake around
Clayton that would be removed through development does not link important
core habitat for the species, nor does it provide essential movement routes.
Allowing development in the area would provide money for protection of highervalue core habitat and essential movement habitat among patches of core habitat.

11.3

Alternatives to Take of Giant Garter Snake
Covered activities in combination with conservation measures are not expected to
result in the direct mortality of giant garter snakes. There are no records of giant
garter snakes in the inventory area, and suitable habitat is restricted to small areas
at the eastern edge of the inventory area, outside the area where most covered
activities will occur. Therefore, the level of take of giant garter snake is expected
to be minimal or nonexistent. If direct mortality does occur (e.g., through
ongoing and routine agricultural activities on lands bordering HCP/NCCP
preserves), it will be minimized and mitigated according to established USFWS
standards (see Conservation Measures 3.6 and Chapter 6). No alternatives are
available that would further reduce take of giant garter snake.

11.4

Alternatives to Take of California RedLegged Frog
The primary impact of the project on California red-legged frog is the loss of
breeding, movement, and aestivation habitat as a result of urban development.
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This loss of habitat could harm (i.e., kill or injure) California red-legged frogs
and hence constitutes take. Take could also result from construction and
operation of infrastructure projects outside the ULL covered by the HCP/NCCP.
Conservation and management actions that take place on HCP/NCCP preserves,
particularly those that temporarily restore or create habitat, have the potential to
take California red-legged frogs. Although these measures could harm individual
frogs, they are designed to provide a net benefit to the species on HCP/NCCP
preserves. Under the conservation strategy, take will be minimized or avoided
through implementation of Conservation Measures 1.5 and measures discussed in
Chapter 6.
Take of California red-legged frog could be further minimized or avoided if
urban development or infrastructure projects outside the ULL did not encroach
on suitable habitat for this species; fill or disturb suitable breeding sites (e.g.,
ponds, seasonal wetlands, streams); or remove suitable aestivation or movement
habitat connecting suitable breeding sites. This alternative was rejected because
it is not feasible, it is inconsistent with adopted local General Plans, and it does
not meet the purpose and need of the HCP/NCCP permittees to achieve
reasonable amounts of urban development and growth within their jurisdictions.
Suitable habitat for California red-legged frog could be avoided by urban
development to a greater degree than is proposed in this Plan by requiring all
development projects to avoid all suitable habitat for this species and to mitigate
their impacts on site. This alternative approach, however, would result in a
patchwork of mitigation sites that do not function well biologically on a regional
scale. In general, habitat for California red-legged frog is of lower quality within
the ULL than outside the ULL. This alternative conservation approach was
rejected because it would result in a biologically inferior outcome. It is also
more costly because land within the ULL is generally much more expensive than
land outside the ULL. The HCP/NCCP is designed to accept a limited amount of
take of this species in lower-quality habitat in exchange for protection,
enhancement, and restoration of higher-quality habitat outside urban areas.
An alternative HCP/NCCP that excludes infrastructure projects outside the ULL
would also reduce the amount of take of California red-legged frog. This
alternative is also infeasible because it is inconsistent with the County’s General
Plan, does meet the transportation goals of the County and other local agencies,
and is not consistent with the transportation projects that would be funded under
Measure J, the half cent sales tax extension approved by County voters in 2004.

11.5

Alternatives to Take of California Tiger
Salamander
The primary mechanisms of impacts on California tiger salamander are urban
development occurring on suitable breeding ponds and other wetlands or in
suitable upland aestivation habitat, and the fragmentation of suitable breeding
habitat. The conversion of suitable breeding and movement habitat to irrigated
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agriculture (e.g., vineyards) could also be a threat to the species. Suitable habitat
for California tiger salamander could be avoided by urban development to a
greater degree than is proposed in this Plan by requiring all development projects
to avoid all suitable habitat for this species and to mitigate their impacts on site.
This alternative approach, however, would result in a patchwork of mitigation
sites that do not function well biologically. In general, habitat for California tiger
salamander is of lower quality within the ULL than outside the ULL. This
alternative conservation approach was rejected because it would result in a
biologically inferior outcome. This alternative approach is also more costly
because land within the ULL is generally much more expensive than land outside
the ULL. The HCP/NCCP is designed to accept a limited amount of take of
lower-quality habitat in exchange for protection, enhancement, and restoration of
higher-quality habitat outside urban areas.
Another alternative that may reduce take of California tiger salamander in the
inventory area is prohibiting irrigated agriculture on suitable breeding or
movement/aestivation habitat. The conversion of rangeland to irrigated
agriculture such as vineyards is rare within the inventory area. The majority of
vineyard development occurs on land already in use for other irrigated
agriculture or dryland farming (see Figure 3-3). Because vineyard development
or other irrigated agriculture is not a covered activity under this Plan, and
because such crop conversions typically do not require discretionary permits
from local land use agencies, prohibiting vineyard expansion is infeasible.
Because little or no development of irrigated agriculture occurs on rangeland
(i.e., potential suitable habitat for California tiger salamander), this alternative
may have little or no benefit to the species.

11.6

Alternatives to Take of Longhorn Fairy
Shrimp
Covered activities in combination with conservation measures are not expected to
result in take of longhorn fairy shrimp. There are no records of longhorn fairy
shrimp in the inventory area except in sandstone pool habitats in and adjacent to
Vasco Caves Regional Preserve. No covered activities will occur in this area. In
the event that additional populations of this species are found in the inventory
area, the Conservation Strategy requires minimization and mitigation for
longhorn fairy shrimp (see Conservation Measures 3.8 and measures discussed in
Chapter 6).
One alternative that would reduce the amount of take potentially allowed under
this Plan is to make longhorn fairy shrimp a “no-take” species. Under this
alternative, covered activities and projects would not be allowed to take longhorn
fairy shrimp. This alternative was rejected to allow for limited impacts on the
species in the event that new populations are found. Because the process for
mitigating impacts on the species under the Plan requires additional consultation
with USFWS, there will be additional opportunity to evaluate project-specific
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impacts on this species. Take of this species that would jeopardize its continued
existence would not be allowed under the Plan.

11.7

Alternatives to Take of Vernal Pool Fairy
Shrimp and Vernal Pool Tadpole Shrimp
The primary mechanism resulting in impacts on vernal pool fairy shrimp and
vernal pool tadpole shrimp in the inventory area is the loss of seasonal wetlands
that may be suitable for these species as a result of development (e.g., urban
development, rural ranchettes, rural infrastructure). Adverse impacts on these
species in the inventory area have also occurred from conversion of suitable
seasonal wetlands to irrigated agriculture. Impacts on these species may occur
from general water diversions (e.g., diversion to stockponds, lowering
groundwater tables through water wells, reducing stream flow) that may take
place in the inventory area. Intensive livestock grazing may degrade seasonal
wetlands and take vernal pool fairy shrimp or vernal pool tadpole shrimp.
Information used to develop species habitat models were not sufficiently detailed
to determine the distribution and quality of vernal pool habitat on lands
considered for development or for preservation. Consequently, preconstruction
and planning surveys will be conducted to identify suitable habitat for covered
shrimp species in potential development and preserve lands (see Chapter 6).
An alternative to take of these species is to prevent urban development from
filling or degrading any seasonal wetlands in the inventory area. This alternative
was rejected because it is not feasible and may result in a biologically inferior
outcome. This alternative is inconsistent with adopted local General Plans, and it
does not meet the purpose and need of the HCP/NCCP permittees to achieve
reasonable amounts of urban development and growth within their jurisdictions.
This alternative would result in inconsistent and uncoordinated mitigation on a
site-by-site basis. A likely outcome of this approach would be a patchwork of
mitigation sites surrounded by development; such sites do not function well
biologically.
Another alternative is to avoid all take from infrastructure projects outside the
ULL. Rural transportation projects like the Vasco Road widening project have
the potential to take vernal pool fairy shrimp or vernal pool tadpole shrimp if
they fill or degrade seasonal wetlands. Such projects will be required to
minimize their impacts on these species as described in Chapter 6. Requiring
avoidance of all take of these species is not feasible because it may preclude the
implementation of infrastructure projects outside the ULL and will therefore not
meet the purpose and need of this Plan. Therefore, this alternative is rejected due
to infeasibility.
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