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7 CONSERVATION STRATEGY 

The South Sacramento Habitat Conservation Plan (SSHCP) Conservation Strategy includes the 

Avoidance and Minimization Measures (AMMs) (Section 5.4); the SSHCP Biological Goals 

and Measurable Objectives (Table 7-1), including the development of the Preserve System 

(Section 7.4); monitoring and adaptive management programs (Chapter 8), and an Aquatic 

Resources Program (Appendix I of the SSHCP Environmental Impact Statement/Environmental 

Impact Report). The SSHCP Conservation Strategy will meet the regulatory requirements of 

the federal Endangered Species Act (ESA) and California Endangered Species Act (CESA). In 

addition, as discussed in Chapter 1, the SSHCP Conservation Strategy will “streamline” 

compliance of third-party projects with Sections 401 and 404 of the Clean Water Act (CWA), 

with Section 1600 of the California Fish and Game Code, and the California’s Porter-Cologne 

Water Quality Control Act (see Section 1.3.5). 

The SSHCP Conservation Strategy mitigates to the maximum extent practicable the impacts of 

Covered Activities described in Chapter 6, Effects Assessment and Level of Take, including all 

direct and indirect impacts on Covered Species and their habitats. The SSHCP Conservation 

Strategy provides for conservation of 28 Covered Species and 17 land cover types; avoids or 

minimizes impacts of Covered Activities; mitigates for the impacts of Covered Activities on the 

Covered Species and their habitats on the basis of species and habitat needs; provides a regional 

approach to the mitigation of impacts and the conservation of species and their habitats; protects 

wetlands and waters of the Plan Area; and conserves natural communities in the Plan Area. 

The SSHCP Conservation Strategy is based on the best scientific data available at the time of its 

preparation (see Chapter 3, Biological Resources Setting, and Appendix B, Species Accounts, as 

well as Figure 7-1, Conservation Strategy Conceptual Diagram). The components of the SSHCP 

Conservation Strategy include the Covered Activity impact AMMs described in Chapter 5; the 

Biological Goals and Measurable Objectives of the SSHCP described in Section 7.3; and the 

SSHCP Monitoring and Management Programs (Chapter 8), which includes preparing Preserve 

Management Plans for all SSHCP Preserve lands. All Preserve Management Plans will include 

monitoring of land management actions and adaptive management of each SSHCP Preserve. 

To achieve the Biological Goals and Measurable Objectives, the SSHCP Conservation Strategy 

is focused on the following: 

 Create an integrated Preserve System that conserves the natural land covers, certain 

Cropland, and Irrigated Pasture–Grassland in the Plan Area. The Preserve System will 

preserve at least 34,495 acres of existing habitat and re-establish or establish at least 

1,787 acres of habitat for a total Preserve System of 36,282 acres. The Preserve System 
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was developed for the benefit of SSHCP Covered Species, natural communities, 

biological diversity, and ecosystem functions of the Plan Area. 

 Provide for the continued persistence of Covered Species in the Plan Area. 

 Protect remaining natural segments of Elder Creek, Frye Creek, Gerber Creek, Morrison 

Creek, Paseo Central, Sun Creek, and their first and second order tributaries within the 

Urban Development Area (UDA) portion of the Plan Area.  

 Protect all of the Laguna Creek Corridor within the Plan Area. 

 Manage preserved lands to enhance populations of Covered Species and maintain 

biological diversity within the Preserve System. 

 Maintain existing watershed functions in the Plan Area to benefit wetlands (aquatic land 

cover types), and to support aquatic Covered Species and their habitats. 

 Re-establish or establish Vernal Pool land cover to ensure the Plan meets County of 

Sacramento (County), state, and federal requirements for “no-net-loss” of waters and 

wetlands and to offset impacts to vernal pool Covered Species. 

 Re-establish or establish riparian and other aquatic land cover to ensure the Plan meets 

County, state, and federal requirements for “no-net-loss” of waters and wetlands and to 

offset impacts to riparian Covered Species. 

  



FIGURE 7-1

Conservation Strategy Conceptual Diagram
DRAFTSOUTH SACRAMENTO HABITAT CONSERVATION PLAN

SOURCE: County of Sacramento 2013
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7.1 Guiding Principles of the SSHCP Conservation Strategy  

The SSHCP Conservation Strategy is based on the principles of conservation biology and landscape 

ecology and the nature, quality, and geographical distribution of the resources in the Plan Area. The 

key principles of conservation biology that guide the Conservation Strategy include: 

1. Minimize Habitat Fragmentation. Habitat fragmentation reduces in size and isolates 

areas of habitat for species. As habitats become increasingly isolated, species migration, 

immigration, and dispersal become less common or impossible, thereby limiting or 

preventing opportunities for populations to exchange individuals and genetic information, 

escape inhospitable habitats, and recolonize areas. Ultimately, these effects can result in 

extinction of the species in the fragmented habitat patches. Habitat fragmentation can 

also alter natural ecosystem functions as well as processes such as the effects of fires and 

flooding, timing of pollination, habitat recovery, and other stochastic environmental 

events (e.g., pest outbreaks) that species have adapted to over their evolutionary history. 

The SSHCP Conservation Strategy minimizes habitat fragmentation by focusing on the 

establishment of large Preserves, and by linking existing preserves and SSHCP Preserves 

together to allow wildlife movement: 

a. Form Large Preserves. Larger preserves have several advantages over multiple 

smaller preserves, even if the total area preserved is the same. Larger preserves 

have a greater chance of preserving habitat diversity at all scales, support larger 

local populations, help maintain functioning metapopulations (partially isolated 

subpopulations of the same species that support immigration and emigration and 

provide for recolonizations following local extirpations), support greater species 

genetic diversity, and are more likely to maintain intact watershed functions. They 

also have less habitat fragmentation and provide greater protection from edge 

effects due to a larger area-to-perimeter ratio compared to smaller preserves. 

Additionally, large preserves usually facilitate more cost-effective land 

management, such as viable livestock grazing operations and controlled fire 

regimes that are better carried out on a landscape scale. 

b. Maintain Habitat Linkages Between Preserves. Natural land covers preserved 

as habitat linkages, including species upland habitats linkages and 

aquatic/riparian habitat linkages in streams, creeks, and unimproved water 

channels, should connect larger habitat tracts that would otherwise be isolated to 

movement of wildlife and movement of plant species pollinators between 

preserves (i.e., movement corridors). Movement corridors should be as wide, 

continuous, natural, and vegetatively diverse as practicable to accommodate as 

many species as possible and protect against adverse edge effects. Some 

smaller, less mobile species may actually reside in the linkage and larger and/or 
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more mobile species may only use each linkage as a movement corridor. 

Redundant or multiple habitat linkages between large blocks of preserved 

habitat are better than a single linkage, and linkages should ensure regional 

connectivity to natural habitats outside of the Plan Area, where biologically 

appropriate, and to the maximum extent practicable. 

2. Protect Watersheds and their Ecosystem Functions. Watershed and sub-watershed 

functions are an important determinant for maintaining or enhancing habitat for certain 

stream- and wetland-dependent and wetland-associated plants and wildlife habitats. In 

addition, considering watersheds as part of an overall conservation strategy helps 

maintain ecosystem function and promotes avoidance and minimization of development-

related impacts at larger scales. Sufficient sub-watershed areas should be preserved to 

maintain hydrologic functions such as recharge. Also, development-related increases in 

surface runoff and non-point source pollution (e.g., runoff from roads, roofs, paved 

surfaces, utility pipes, landscaped areas) can be addressed through watershed protection. 

Watershed protection also assists in the conservation of streams and their water quality. 

The SSHCP Conservation Strategy protects watersheds and their ecosystem functions 

through Stream Setbacks, preservation and re-establishment of riparian land cover types, 

and a range of water quality protection measures. 

3. Preserve Irreplaceable and Threatened Resources. A site with high irreplaceability 

has unique species or natural communities that cannot be preserved or restored 

elsewhere. Examples of irreplaceable resources in the study area are slender Orcutt grass 

(Orcuttia tenuis) and Sacramento Orcutt grass (Orcuttia viscida), which have very 

limited distribution, but occur within this Plan Area. Threatened resources are those most 

under threat from natural or anthropogenic (human-related) factors. The SSHCP 

Conservation Strategy will preserve irreplaceable and threatened resources such as 

slender Orcutt grass and Sacramento Orcutt grass by protecting all occurrences in the 

Plan Area. The Preserve System will protect biological diversity and natural communities 

that have a high level of irreplaceability and a high degree of threat. 

4. Minimize Edge Effects. Edge effects occur at the interface between natural and 

developed areas. Examples of edge effects are light and noise pollution, vibration, altered 

surface and subsurface hydrology, runoff and water pollution, dumping of trash and other 

debris and toxic chemicals, spread of invasive non-native plants and animals, and 

presence of pets that may adversely affect native species (see Section 6.6 for discussions 

of indirect effects on Covered Species). Edge effects are most severe along the perimeter 

of a preserve within the urban boundary. The SSHCP Conservation Strategy addresses 

edge effects in several ways: during Preserve design by ensuring that SSHCP Preserves 

are large and minimize the amount of edge area; by providing setbacks between 

Preserves and development; by requiring development design features that reduce edge 
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effects (e.g., single-loaded streets, low-impact development measures); by implementing 

SSHCP Avoidance and Minimization Measures during Covered Activities to reduce or 

eliminate adverse effects of Covered Activities on adjacent biotic resources and the 

ecosystem processes that support them; and by monitoring Preserves for potential long-

term edge effects that could not be completely eliminated by Preserve design and other 

Avoidance and Minimization Measures and adaptively managing to take corrective 

actions. Also see setbacks description (item five in this list). 

5. Utilize Setbacks. Setbacks will be utilized between urban development and streams and 

between urban development and SSHCP Preserves or existing preserves. The purpose of 

the setbacks is to eliminate or reduce edge effects on Covered Species and natural 

communities, including waters and wetlands, from urban development. Setbacks provide 

important space between sensitive natural resources present in preserves or streams, and 

potential anthropogenic edge effects caused by lighting, noise, vibration, invasive species, 

pets, etc. By restricting the types of recreation facilities and loss of natural land covers 

within setbacks, the SSHCP setbacks may also provide additional habitat for some native 

wildlife species and beneficial insects (e.g., pollinators of native plants).  

6. Maintain Plan Area Land Cover Heterogeneity Within Preserves. Heterogeneous 

natural communities generally contain greater biodiversity, are more likely to be 

ecologically complex, and may be more resilient over time when compared to more 

homogenous areas. Preserving the biotic and abiotic habitat heterogeneity of the Plan 

Area to the maximum extent practicable increases the likelihood of capturing the 

ecosystem functions and processes needed for the long-term conservation of Covered 

Species, their habitat, and overall biodiversity of the Plan Area. The Conservation 

Strategy is targeted toward maintaining existing heterogeneity of land covers inside and 

outside the UDA. 

7. Maintain or Increase Population Size. Species populations with larger numbers of 

individuals are known to be more stable in the long term, less vulnerable to adverse 

demographic effects caused by environmental stochasticity (probabilistic events such as 

floods, fires, and disease), and less vulnerable to extirpation (extermination), when 

compared to smaller populations. Larger populations tend to possess higher genetic 

diversity, which can reduce the chance of genetic bottlenecks, genetic drift, and 

inbreeding depression. Larger populations better cope with and/or adapt to changing 

environmental conditions and local stochastic effects due to their greater number of 

individuals and likely greater genetic heterogeneity. For narrowly distributed species 

such as the Orcutt grasses, all existing occurrences will be preserved to maintain 

existing population sizes. The Conservation Strategy includes establishment of large 

and interconnected habitat Preserves that will be actively managed to improve the 

quality and extent of habitat for all Covered Species populations. 
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8. Maintain Species Distribution in the Plan Area. Maintaining population distributions 

over a landscape may limit the effects of stochastic disturbances to localized sub-

populations (e.g., local extirpations). If populations persist in areas that escaped the 

stochastic disturbance, they may serve as sources for natural recolonizations of suitable 

habitat formerly occupied by the extirpated population. Maintaining population 

distributions also helps assure preservation of the species’ genetic diversity, which may 

provide inherent resilience that would allow the species to adapt to changing 

environmental conditions. The Conservation Strategy includes establishment of large 

and interconnected habitat preserves throughout the Plan Area that will be actively 

managed to maintain viable populations of Covered Species consistent with their 

existing distribution in the Plan Area. 

These guiding principles provided the conceptual foundation for the development of the Biological 

Goals and Measurable Objectives described in Section 7.3. Although the SSHCP is not a state 

Natural Community Conservation Plan (NCCP), the guiding principles of the SSHCP Conservation 

Strategy are consistent with six requirements of the NCCP Act (Fish and Game code 2820 (a)(4)]): 

(1) conserve, restore, and provide for the management of representative natural and semi-natural 

landscapes; (2) establish preserves that provide conservation of covered species within the Plan Area 

and linkages to adjacent habitat outside the Plan Area; (3) protect and maintain habitat areas that are 

large enough to support sustainable populations of covered species; (4) incorporate in the preserves a 

range of environmental gradients and high habitat diversity to provide for shifting species 

distributions in response to changing circumstances; (5) sustain the effective movement and 

interchange of organisms between habitat areas; and (6) contribute to species recovery to help to 

delist the listed species and prevent the listing of non-listed species through the protection, 

restoration, and enhancement of natural communities and species habitat. Although species recovery 

is not a statutory requirement of habitat conservation plans (HCPs), the SSHCP will provide 

additional habitat conservation for some amphibian, reptile, bird, and mammal Covered Species 

(beyond that required to mitigate impacts of Covered Activities, and the Conservation Strategy will 

conserve all Covered Species in the Plan Area. Further, the U.S. Fish and Wildlife Service (USFWS) 

recognizes that HCPs may present opportunities to conserve species habitat and meet the rationales 

for the species-specific recovery criteria (see Section 7.6.2.1). 

7.2 Information Relevant to Conservation Strategy Development 

The SSHCP Conservation Strategy was developed using a compilation of the best available 

scientific information, including the following:  

 Mapping of Land Covers within the Plan Area – Color and black and white aerial 

photographs of the Plan Area spanning several years were reviewed and interpreted to 

identify the types and extent of Plan Area land covers (Section 3.2).  
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 Existing Conditions of Species and Habitat at the Time of Plan Preparation – The 

existing condition of the natural resources in the Plan Area (e.g., species occurrence data, 

topographic data, hydrologic unit code (HUC) 10 watersheds, soil types, existing 

preserves) was compiled, species accounts were developed for potential Covered Species 

(Appendix B), and SSHCP land cover types/natural communities were defined and 

described (Chapter 3). A vernal pool density analysis was conducted (Dittes et al. 2007). 

In 2014 and 2015, light detection and ranging (LIDAR) technology was used to further 

identify vernal pool complexes and define vernal pool micro-watersheds in the Plan Area 

(Section 3.2.3 and Appendix E). 

 Regional Threats and Environmental Stressors – Stressors that might affect the 

persistence and population size of each Covered Species were considered when 

developing the Biological Goals and Measurable Objectives. Information in the most 

recent USFWS species 5-Year Reviews was used to identify threats and stressors for each 

federally listed Covered Species. Some of these threats are common across the range of 

each species (e.g., loss of vernal pools due to land conversion) and some are more Plan 

Area-specific (e.g., disturbance to particular creeks relied upon by giant gartersnake 

(Thamnophis gigas)). Biological Objectives (Table 7-1) were developed to completely 

avoid or to minimize the effects of these local stressors. 

 Recovery Plans and Reviews – Existing conservation needs or management 

recommendations for covered species in state or federal recovery plans, federal 5-Year 

Reviews, or State Status Reviews, including the following:  

o Recovery Plan for Vernal Pool Ecosystems of California and Southern Oregon 

(USFWS 2005a), which describes conservation measures for most of the vernal pool 

plant and animal species that are Covered Species under the SSHCP 

o Draft Recovery Plan for the Giant Garter Snake (Thamnophis gigas) (USFWS 1999a) 

o Valley Elderberry Longhorn Beetle Recovery Plan (USFWS 1984)   

o Most recent USFWS 5-Year Reviews of each federally listed Covered Species: 

 Slender Orcutt Grass (Orcuttia tenuis) 5-Year Review: Summary and Evaluation 

(USFWS 2009) 

 Orcuttia viscida (Sacramento Orcutt Grass) 5-Year Review: Summary and 

Evaluation (USFWS 2008) 

 California Tiger Salamander Central California Distinct Population Segment 

(Ambystoma californiense) 5-Year Review: Summary and Evaluation (USFWS 2014) 

 Giant Garter Snake (Thamnophis gigas) 5-Year Review: Summary and 

Evaluation (USFWS 2006a) 
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 Valley Elderberry Longhorn Beetle (Desmocerus californicus dimorphus) 5-Year 

Review: Summary and Evaluation (USFWS 2006b)  

 Vernal Pool Fairy Shrimp (Branchinecta lynchi) 5-Year Review: Summary and 

Evaluation (USFWS 2007a) 

 Vernal Pool Tadpole Shrimp (Lepidurus packardi) 5-Year Review: Summary and 

Evaluation (USFWS 2007b) 

o Status Assessment and Conservation Plan for the Western Burrowing Owl in the 

United States (USFWS 2003) 

o A Status Review of the California Tiger Salamander (Ambystoma californiense) 

(CDFG 2010). 

As applicable, recovery needs for this region identified in the recovery plans and reviews 

informed and are incorporated into the SSHCP Conservation Strategy. Some of the 

Biological Goals and Measurable Objectives listed in Table 7-1 directly reflect recovery 

needs, such as Objective VP1, which requires preservation within or adjacent to the 

Mather Core Recovery Area and the Cosumnes/Rancho-Seco Recovery Area. 

 Critical Habitat – The Plan Area contains designated Critical Habitat for four federally 

listed vernal pool plants and animals (i.e., vernal pool tadpole shrimp, vernal pool fairy 

shrimp, Sacramento Orcutt grass, and slender Orcutt grass), as well as designated Critical 

Habitat for the federally listed California tiger salamander (USFWS 2005b). This Critical 

Habitat was identified as a priority for preservation, so Measurable Objectives were 

established that require preservation of a particular acreage of each Critical Habitat Unit 

(CHU) within the Plan Area. 

Each of these elements was incorporated into an SSHCP geographic information system (GIS) 

database (Section 7.2.1) that was used to develop the SSHCP Biological Goals and Measurable 

Objectives (Section 7.3) and to inform the SSHCP Preserve System (Sections 7.4 and 7.5). 

7.2.1 SSHCP GIS Database 

Based on the best available scientific information identified above, the Plan Permittees 

developed a GIS spatial database including, but not limited to, maps of the following parameters: 

 SSHCP land cover types for the Plan Area 

 Preserve Planning Unit boundaries (see Section 7.2.1.1) 

 Modeled habitat for each Covered Species, including high-value habitat (see Section 3.4) 

 Infrastructure and urban development Covered Activity project footprints 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-11 February 2018 

 Areas of planned urban development in the UDA 

 Existing preserves 

 USFWS-designated Critical Habitat 

 USFWS-designated Core Recovery Areas  

 Watersheds, including large HUC-10 watersheds, and small micro-watersheds for 

individual vernal pools mapped by LIDAR technology (see Appendix E). 

This GIS spatial database was used by the Plan Permittees to develop a Conservation Strategy, 

including Biological Goals and Measurable Objectives (Section 7.3), and to inform the Preserve 

System (Sections 7.4 and 7.5). 

7.2.1.1 Plan Area Subdivisions 

To assist with development of an adequate SSHCP Conservation Strategy, the Plan Area was 

further divided into eight Preserve Planning Units (PPUs) that encompass areas where 

important Covered Species resources are present and where habitat preservation would occur 

(see Figure 1-1). These eight SSHCP PPUs are geographic subdivisions of the Plan Area and 

were delineated to ensure that adequate Biological Goals and Measurable Objectives (Section 

7.3) would be developed for biological resources in all parts of the Plan Area, including the 

location and implementation of the Preserve System. 

PPUs were delineated to capture specific habitat or agricultural land cover types or areas 

identified as being important for a specific suite of species. For instance, PPU 7, which is located 

in the southeastern portion of the Plan Area, was delineated to encompass the vast majority of 

Valley Grassland in the Vernal Pool Ecosystem remaining in the County. PPU 7 also contains 

the designated Cosumnes/Rancho-Seco Core Recovery Area (USFWS 2005a). PPU 2 contains 

the designated Mather Core Recovery Area (USFWS 2005a). PPU 6, located in the southwestern 

portion of the Plan Area, was delineated to encompass a vast majority of agricultural land cover 

types that provide foraging habitat for many covered raptor species. Although geopolitical or 

physical landmarks were used to delineate some PPU boundaries, this was done for ease of 

mapping and to make locating PPU boundaries in the field easier. 

PPUs 1 through 4 and PPU 8 are within the UDA. However, a small portion of PPU 1 (2,156 acres 

near the County landfill) is located outside of the UDA. PPUs 5, 6, and 7 are outside the UDA. 

A portion of the Plan Area in the middle of the UDA (14,085 acres) and a small portion of the 

area outside of the UDA in the extreme northeastern portion of the Plan Area (9,245 acres) are 

not within a PPU (see Figure 1-1). These areas are not within a PPU as there are no resources 

identified for protection in these locations. A complete description of each PPU, including 
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species occurrences and land cover types within each PPU, can be found in Chapter 3, Biological 

Resources Setting. Section 7.5 describes the Conservation Strategy for each PPU. 

7.2.1.2 SSHCP Covered Species Models 

As described in Section 3.4, suitable Covered Species habitat within the Plan Area was modeled 

and then mapped for each Covered Species. Areas of modeled habitat for each Covered Species 

were used to guide development of Measurable Objectives.  

Modeled habitat mapped for western pond turtle (Actinemys marmorata), giant gartersnake, 

Swainson’s hawk (Buteo swainsoni), and greater sandhill crane (Grus canadensis) also include 

areas of “high-value habitat” for those species. High-value habitat is defined as an area/location 

of the Covered Species modeled habitat (Section 3.4) that is highly suitable for one or more 

biological needs of the Covered Species (e.g., nesting, roosting, or foraging). The habitat value 

of a particular area was determined by the Permittees, Wildlife Agencies, and species experts 

during their reviews of the best available information (summarized in Chapter 3 and the species 

accounts in Appendix B), information used to define and delineate Covered Species modeled 

habitat, and other factors, such as proximity to water sources, distance from development, and 

other relevant Plan Area factors. 

7.2.2 SSHCP Preserve Categories 

The SSHCP Permittees have identified seven categories of Preserves to help the SSHCP 

Conservation Strategy conform with the SSHCP mission statement (Section 1.1.1), and the 

SSHCP guiding principles (Section 7.1), and meet the Biological Goals and Measurable 

Objectives for the operating SSHCP (Section 7.3.2): 

 Landscape Preserve: Preserves that are at least 10,500 acres in size and containing 

extensive areas of contiguous natural land covers where natural ecological functions can 

continue to operate, typically without extensive land management activities. Because existing 

development has already fragmented much of the remaining habitat within the UDA, the 

Landscape Preserve will be located outside the UDA.  

 Core Preserve: Preserves that are at least 800 acres in size and contain extensive areas of 

contiguous habitat. Most Core Preserves will be located within the UDA. 

 Minor Preserve: Preserves that are between 250 and 800 acres in size that contain 

populations that are important to the viability of a Covered Species, have unusually high 

biological diversity, and/or have a high concentration of sensitive biological resources. Minor 

Preserves will be required to connect to existing preserves and/or to the new SSHCP Core 

Preserves via Linkage Preserves. Most Minor Preserves will be located within the UDA. 
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 Satellite Preserve: Preserves that are smaller than Core and Minor Preserves (i.e., less than 

250 acres), but contain populations that are important to the viability of a Covered Species in 

the Plan Area or have a particularly high concentration of sensitive biological resources. 

Satellite Preserves may not have the biological diversity of Core and Minor Preserves and 

may or may not be connected to other Preserves by habitat linkages due to other planning 

constraints (e.g., existing development, highly parcelized areas). Most Satellite Preserves will 

be located within the UDA. 

 Linkage Preserve: Preserves that are generally more linear-shaped landscape 

features that connect large habitat blocks (e.g., Core and Minor Preserves) and are 

designed to provide for dispersal and movement of species between Preserve areas. 

Linkage Preserves have a minimum width of 600 feet.  

 Wildlife Movement Corridor: There will be a minimum of two Wildlife Movement 

Corridors. The Laguna Creek Wildlife Movement Corridor is an important landscape 

feature in the Plan Area and will be an important component of the Preserve System 

for maintaining movement and resident habitat for wildlife, preserving riparian 

habitat, and maintaining hydrologic connections between preserves inside the UDA. 

Outside the UDA, the Cosumnes River/Deer Creek Wildlife Movement Corridor will 

serve a similar function.  

 Cropland Preserve: Preserves consisting of existing agricultural lands mostly in PPU 6 

that have been identified as uniquely important foraging and roosting habitat in the Plan 

Area for some Covered Species, including Swainson’s hawk, white-tailed kite (Elanus 

leucurus), and greater sandhill crane. Cropland Preserves can be any acreage or shape. 

In addition to these seven main Preserve categories, 500 acres of “flexible” Preserve are 

included in the SSHCP Conservation Strategy to assure that the operational Preserve System is 

providing the conservation benefits to the Vernal Pool Ecosystem within the Mather Core 

Recovery Area anticipated at the time of SSHCP preparation. Flexible Preserves can be of any 

SSHCP Preserve size category (Core, Minor, Satellite, Linkage) but must be within 1 mile of 

the Mather Core Recovery Area in PPUs 1, 2, or 3; and adjacent to a SSHCP Preserve or 

existing preserve. The 500 acres of Flexible Preserve is primarily intended to preserve existing 

Vernal Pool Ecosystem, but Flexible Preserve can also be used to preserve areas that 

previously supported vernal pools that can be used for vernal pool re-

establishment/establishment. If Flexible Preserve is being used for re-establishment or 

establishment of vernal pools, the Flexible Preserve site must meet the requirements of AMM 

RE-ESTABLISHMENT/ESTABLISHMENT-1 (Vernal Pool) in Section 5.4. Flexible 

Preserves will complement the SSHCP Preserve System (Section 7.5) to ensure the 

Implementing Entity can meet all of the Biological Goals and Measurable Objectives for 

conservation of vernal pool species. 
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7.3 Biological Goals and Measurable Objectives  

Biological Goals provide the broad guiding principles of an HCP’s operating conservation 

strategy and are required to be included in all HCPs (USFWS and NOAA 2000). For more 

complex HCPs such as the SSHCP, Measurable Objectives are used to “step down” a 

Biological Goal to smaller, more understandable and directly measurable units. Measurable 

Objectives can be described as a condition to be met or a change to be achieved relative to the 

existing condition (USFWS and NOAA 2000). Measurable Objectives should include all of the 

following: species or habitat indicator, location, an action, a quantity/state, and the timeframe 

needed to meet the objective. Measurable Objectives are quantitative; they clearly state a 

desired result and will collectively achieve the Biological Goal (USFWS and NOAA 2000).  

7.3.1 Identification of SSHCP Biological Goals and Measurable Objectives 

The SSHCP Biological Goals and Measurable Objectives were developed by the Plan Permittees at a 

series of meetings with Plan Permittee staff, local species experts and stakeholders, and biologists 

and species experts familiar with the Plan Area, and with assistance from USFWS, the California 

Department of Fish and Wildlife (CDFW), and the U.S. Army Corps of Engineers.  

Development of the Conservation Strategy began with a review of the Plan Area’s natural 

communities and species, as described in Section 7.2, including key existing threats and 

ecological and conservation needs of Plan Area species. The Permittees articulated the SSHCP 

mission statement (Section 1.1.1), defined the SSHCP land cover types (Section 3.2), identified 

appropriate SSHCP Covered Species (Section 1.2.4), defined Covered Species modeled habitats 

(Section 3.4) and articulated the guiding principles of the SSHCP Conservation Strategy (Section 

7.1) to clarify the purpose and direction of the operating SSHCP Conservation Strategy.  

Permittees then identified broad Biological Goals at three spatial scales: landscape-level, natural-

community-level (SSHCP Land Covers), and Covered-Species-level. The Permittees formulated 

manageable and Measurable Objectives that specify the different components needed to achieve 

each SSHCP Biological Goal. Discussions and revisions of each SSHCP Biological Goal and 

each Measurable Objective were iterative, and continued until the Plan Permittees and all 

participants were satisfied that the Biological Goals and Measurable Objectives were consistent 

with the SSHCP mission statement and guiding principles, and clearly defined the desired 

outcome of the operating SSHCP Conservation Strategy.  

Because of the size and complexity of the SSHCP, each Measurable Objective was further “stepped 

down” into smaller “Conservation Actions” that provide requirements for implementing the 

Measurable Objective within the operating Conservation Strategy. These Conservation Actions 

include tools, strategies, comprehensive programs, and actions to protect natural communities, 

habitats, and landscape-level processes that would achieve that Measurable Objective. Because they 
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“tier” from the Biological Goals and Measurable Objectives, the Conservation Actions also occur at 

the landscape-level, natural-community-level, and species-level.  

7.3.2  SSHCP Biological Goals and Measurable Objectives 

The Biological Goals for the SSHCP include goals pertaining to the Plan Area’s landscape 

functions, the Plan Area’s natural communities (i.e., SSHCP land cover types), and the Plan’s 

Covered Species, as follows:  

 Biological Goal 1. Preserve and link intact landscapes that include the highest-

quality habitat for Covered Species within the Plan Area. 

The intent of Biological Goal 1 is to maintain the existing heterogeneity of natural land 

covers (and their associated geologic formations and landforms) present within the Plan 

Area, minimize habitat fragmentation, and maintain landscape ecosystem functions by 

establishing a system of large and interconnected preserves. Biological Goal 1 is a 

landscape-level Biological Goal.  

 Biological Goal 2. Maintain or improve physical, chemical, and biological functions 

of aquatic resources within the Plan Area. 

The intent of Biological Goal 2 is to avoid or minimize impacts of future Covered 

Activities on Plan Area aquatic resources and to ensure “no net loss” of aquatic resources 

and aquatic functions by preserving existing aquatic resources and by re-establishing or 

establishing aquatic resources within the Plan Area. Biological Goal 2 is a landscape-

level Biological Goal. 

 Biological Goal 3. Preserve, re-establish, and establish natural land covers 

(including cropland and irrigated pasture-grassland) that provide habitat for 

Covered Species. 

The intent of Biological Goal 3 is to ensure that adequate acreage of each SSHCP natural 

land cover remains in the Plan Area to provide necessary breeding, foraging, and/or 

sheltering habitat for the Covered Species and other Plan Area native species that are 

associated with that land cover type. Biological Goal 3 is a Natural-Community-level 

Biological Goal. 

 Biological Goal 4. Maintain or improve habitat value of natural land covers 

(including cropland and irrigated pasture-grassland) that are preserved within 

the Plan Area.  

Biological Goal 4 provides appropriate management and monitoring of lands preserved 

by the SSHCP to ensure that natural communities remain functional in perpetuity for the 
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benefit of Covered Species and other Plan Area native species. Biological Goal 4 is a 

Natural-Community-level Biological Goal.  

 Biological Goal 5. Maintain or expand the existing distribution of each Covered 

Species within the Plan Area.  

The intent of Biological Goal 5 is to ensure that each Covered Species persists within the 

Plan Area in perpetuity, and that unoccupied but suitable habitat for each Covered 

Species is preserved or re-established to provide for future Covered Species population 

growth and dispersal. Biological Goal 5 is a species-level Biological Goal. 

For some Covered Species, the landscape- and/or natural community-level Measurable 

Objectives will be sufficient to achieve the SSHCP’s Biological Goal for that species.  For 

example, preserving and managing large amounts of the Valley Grassland land cover type 

within the Vernal Pool Ecosystem (Objective VG1 under Biological Goal 3) will also 

maintain winter foraging habitat for ferruginous hawk (Buteo regalis) (Objective FH1 under 

Biological Goal 5). However, where portions of the Plan Area are critical for conserving a 

particular Covered Species, then the Permittees identified species-specific Measurable 

Objectives for those areas. For example, for giant gartersnake, specific Plan Area creeks will 

be protected under Objective GGS1 to achieve Biological Goal 5 for this species.  

The SSHCP landscape-level, natural-community-level, and Covered Species-level Biological 

Goals and Measurable Objectives are listed and described in Table 7-1 and Section 7.6. For 

each Biological Goal, there is a set of Measurable Objectives and Conservation Actions to 

achieve that goal.  
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
Goal 1. Preserve and link intact landscapes that include the highest-quality habitat for Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve 
System of 36,282 acres of natural land 
covers that preserves 34,495 acres and re-
establishes or establishes 1,787 acres of 
habitat for Covered Species and other 
native biota as a component of the Preserve 
System. Of the 34,495 acres of 
preservation, at least 6,941 acres will be 
within the UDA. Of the 1,787 acres of re-
establishment or establishment, at least 130 
acres will be within the UDA. Preserves will 
be assembled in accordance with the 
Conservation Actions in this table.  

L1.1. The minimum land acquisition required under the SSHCP for natural land cover types is 33,796 acres. Additional minimum 
land acquisition requirements will apply to some conservation analysis zones and for aquatic land cover types, as described below. 
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 (e.g., minor roads, aqueducts). In addition, qualitative requirements for habitat 
connectivity or for preservation of plant occurrences could require additional acreage. All SSHCP land acquisitions must be 
accomplished by Year 45 of the Permit Term to ensure that all Preserve lands have at least 5 years to be managed, enhanced, 
and monitored according to the terms of the SSHCP. This time period will enable the Permitting Agencies to closely monitor the 
final land acquisitions to ensure that the Implementing Entity will complete the land acquisition strategy and achieve the final 
Biological Goals and Objectives. Management of these lands, however, will occur in perpetuity. Refer to Objectives under Goal 3 
for minimum preservation and re-establishment/establishment requirements for individual SSHCP natural land cover types. Re-
establishment/establishment requirements are separate and distinct from preservation requirements and cannot overlap. 
Acquisitions of land below sea level are prohibited.  

Objective L2. Establish a minimum of 11 
Linkage Preserves that provide 
interconnections between the Landscape, 
Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will 
have a minimum width of 600 feet and will 
be located as described in Section 7.5. 
(minor variations on minimum width may be 
allowed where there are physical constraints 
in the environment, in accordance with the 
process outlined in Chapter 10). 

L2.1. The Implementing Entity will acquire lands to link SSHCP Preserves and existing preserves in the Plan Area via Linkage 
Preserves. Linkage Preserves will have a minimum width of 600 feet. The Implementing Entity will select Linkage Preserve sites 
considering the following criteria:  

 Connects SSHCP Preserves together or connects SSHCP Preserve to existing preserves. 

 Provides known connectivity for Covered Species and other native terrestrial species. 

 Includes Covered Species modeled habitat. 

Goal 2. Maintain or improve physical, chemical, and biological functions of aquatic resources within the Plan Area. 

Objective W1. Ensure that during 
implementation of Objective L2 (establishing 
minimum of 11 Linkage Preserves), the Linkage 
Preserves that include creeks or streams will 
include the creek plus a minimum 300-foot 
setback on each side of the creek. 

W1.1. Implement Stream Setback requirements in the UDA pursuant to Table 5-1. 
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
Objective W2. Covered Activities will 
implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design Avoidance 
and Minimization Measures (Low-Impact 
Development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and 
Minimization Measures (Best 
Management Practices (BMPs) and 
ROAD AMMs) 

W2.1. Each Urban Development Covered Activity will implement LID AMMs in accordance with Section 5.4. 

W2.2. Each ground-disturbing Covered Activity will implement BMP measures (see Section 5.4). 

W2.3. Each urban development road construction and rural transportation Covered Activity will implement ROAD and BMP 
measures for road siting, design, pre-construction, construction, post-construction, and maintenance requirements (see Section 
5.4). 

Objective W3. Covered Activities will 
implement Stream Setback requirements in 
the UDA for creeks and streams, as 
described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will 
implement Preserve Setback requirements 
in the UDA as described in AMM EDGE-3. 

W3.1. Implement AMMs STREAM-1, STREAM-2, STREAM-3, and STREAM-4. 

Objective W4. Ensure that aquatic 
resources are preserved during assembly of 
the SSHCP Preserve System and are 
managed in perpetuity (see Objectives VG1, 
VP1, VP3, SW1, FWM1, ES1, SC1, OW1, 
RIP1, and RIP3). 

W4.1. The Implementing Entity will select Preserve sites for Valley Grassland within the Vernal Pool Ecosystem considering certain 
criteria, including the following:  

 Known to include herbaceous native plant species. 

 Includes Covered Species modeled habitat. 

 Adjacent to currently preserved lands. 

 On parcels 20 acres or greater and/or occurring within a larger open space area. 

W4.2. The Implementing Entity will select Preserve sites for Vernal Pool and Swale habitat considering certain criteria including, 
the following:  

 Includes Covered Species modeled habitat. 

 Has naturally occurring high densities of vernal pools. 

 Has heterogeneity in vernal pool size, depth, and density. 

 Contains large or deep vernal pools. 

 Adjacent to currently preserved lands. 
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
 Contains a soil type that is not currently preserved in the Plan Area or is underrepresented in the Preserve System; 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Can be managed to enhance or restore natural Vernal Pool Ecosystem processes. 

W4.3. The Implementing Entity will select Preserve sites for Seasonal Wetland and Stream/Creek (VPIH) habitat considering 
certain criteria, including the following:  

 Links preserved vernal pools. 

 Includes Covered Species modeled habitat. 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

W4.4. The Implementing Entity will select Preserve sites for Freshwater Marsh considering certain criteria, including the following:  

 Includes Covered Species modeled habitat. 

 Can be managed to enhance or restore natural Freshwater Marsh ecosystem processes. 

W4.5. The Implementing Entity will select Preserve sites for Stream/Creek considering certain criteria, including the following: 

 Located in modeled habitat for aquatic Covered Species (particularly giant gartersnake and western pond turtle). 

 Proximity to the mouth of the stream/creek to benefit giant gartersnake and western pond turtle. 

 Adjacent to an existing preserve. 

 Water present during early spring through mid-fall (April through October). 

 Can be managed to enhance or restore natural Stream and Creek Ecosystem processes. 

W4.6. The Implementing Entity will select Preserve sites for Open Water considering certain criteria, including the following:  

 Includes Covered Species modeled habitat.  

 Can be managed to enhance or restore natural Open Water Ecosystem processes. 

W4.7. The Implementing Entity will select Preserve sites for Riparian land cover types considering certain criteria, including the 
following:  

 Includes Covered Species modeled habitat. 

 Located within 3 miles of foraging habitat for bird Covered Species that use Riparian habitat for nesting and/or roosting. 

 Closed canopy consisting of multiple vegetation layers and includes mature trees.  

 Large, relatively unfragmented, and connected to Valley Grassland and Agriculture areas. 

 Can be managed to enhance or restore Riparian land cover type ecosystem processes. 
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
Objective W5. Ensure that aquatic resources 
are re-established and/or established at a 
minimum 1:1 ratio during assembly of the 
SSHCP Preserve System in compliance with 
Conservation Actions listed in this table (see 
Objectives VP2, VP5, SW2, FWM2, OW2, 
RIP2, and RIP4). 

Refer to Conservation Actions VP2.1, VP5.1, SW2.1, FWM 2.1, OW2.1, RIP2.1, and RIP4.1.  

 

Objective W6. Covered Activities will avoid a 
minimum of 20% of first and second order 
tributaries to Elder Creek, Frye Creek, 
Gerber Creek, Morrison Creek, Paseo 
Central, and Sun Creek in the UDA.  

W6.1. Required avoidance will comply with requirements of AMM STREAM-3. 

Objective W7. Ensure that when re-
establishing/establishing vernal pools, 
swales, and freshwater marsh that a 
minimum of 50 acres of vernal pool, 30 
acres of swale, and 50 acres of freshwater 
marsh re-establishment/establishment will 
occur within the Morrison Creek 
Watershed. 

Refer to Conservation Actions VP2.1, VP5.1, and FWM 2.1,  

Goal 3. Preserve, re-establish, or establish natural land covers (including Cropland and Irrigated Pasture/Grassland) that provide habitat for Covered Species. 

Aquatic 

Objective VG1. Preserve a minimum of 
22,014 acres of Valley Grassland land cover 
within the Vernal Pool Ecosystem. The 
Preserves will be assembled in accordance 
with the Conservation Actions in this table 
and in accordance with Section 7.5. 

VG1.1. Prioritize selection of Preserve sites for Valley Grassland prioritized based on the following criteria:  

 Located in Vernal Pool Ecosystem. 

 Known to support native herbaceous plants in uplands. 

 Adjacent to currently preserved lands. 

 On parcels 20 acres or greater and/or occurring within larger open space area. 

 Management could enhance natural ecosystem processes of the Vernal Pool landscape. 

Objective VP1a. Preserve a minimum of 966 
acres of Vernal Pool in the Plan Area.  

VP1a.1. Prioritize selection of Preserve sites for vernal pools based on the following criteria: 

 Includes modeled habitat for vernal pool Covered Species. 

 Ecosystem functions of the uplands, micro-watersheds, and perched aquifer surrounding the vernal pools are undisturbed.  
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
 Adjacent to currently preserved lands. 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Can be managed to maintain natural Vernal Pool Ecosystem processes.  

 Depending on what is already preserved in the Plan Area, prioritize either naturally occurring high-density vernal pool complexes 
or more isolated pools to ensure heterogeneity of spatial patterns and connectivity. 

 Depending on what is already preserved in the Plan Area, prioritize preservation of pools with each of the different landforms, 
geologic formations, floristic assemblages, and vernal pool sizes/depths. 

 Has available water for grazing animals on Preserves. 

Objective VP1b. Impacts to Vernal Pool 
within or adjacent to (within 1 mile of) the 
Mather Core Recovery Area and 
Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 
mile of) the Mather Core Recovery Area 
and/or Cosumnes/Rancho-Seco Recovery 
Area. 

VP1b.1 Prioritize selection of Preserve sites for vernal pools in Recovery Areas based on the following criteria: 

 Is within the Mather Core Recovery Area or Cosumnes/Rancho-Seco Recovery Area. 

 If not within the recovery areas, is within 1 mile of one of the two recovery areas. 

 Includes modeled habitat for vernal pool Covered Species. 

 Ecosystem functions of the uplands, micro-watersheds, and perched aquifer surrounding the vernal pools are undisturbed.  

 Adjacent to currently preserved lands. 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Can be managed to maintain natural Vernal Pool Ecosystem processes.  

 Depending on what is already preserved in the Plan Area, prioritize either naturally occurring high-density vernal pool complexes 
or more isolated pools to ensure heterogeneity of spatial patterns and connectivity. 

 Depending on what is already preserved in the Plan Area, prioritize preservation of pools with each of the different landforms, 
geologic formations, floristic assemblages, and vernal pool sizes/depths. 

 Has available water for grazing animals on Preserves. 

Objective VP2. Re-establish and/or 
establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 
acres within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area.  

VP2.1. Implement vernal pool re-establishment and establishment consistent with the requirements of AMM RE-
ESTABLISHMENT/ESTABLISHMENT-1 and -2. Adhere to specific protocols, described in detail in Appendix D of the Aquatic 
Resources Program, and outlined in 33 CFR Part 325 Sections 332.4(c)(2) through (c)(14) of the USACE’s Mitigation Rule.  

Objective VP3. Preserve a minimum of 278 
acres of Swale. The Preserves will be 
assembled in accordance with the 
Conservation Actions in this table and in 

VP3.1. Prioritize selection of Preserve sites for Swale or Stream/Creek (Vernal Pool Invertebrate Habitat (VPIH)), based on the 
following criteria: 

 Located in Vernal Pool Ecosystem. 

  Links existing preserved Vernal Pool areas. 
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
accordance with Section 7.5.  Includes Covered Species modeled habitat. 

 On parcels 20 acres or greater and/or occurs in larger, open space areas. 

Objective VP4. Preserve a minimum of 26 
acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek 
(VPIH) land cover type. The Preserves will 
be assembled in accordance with the 
Conservation Actions in this table and in 
accordance with Section 7.5. 

VP4.1. Prioritize selection of Preserve sites for Swale or Stream/Creek (VPIH) based on the following criteria: 

 Located in Vernal Pool Ecosystem. 

  Swale preservation is preferred over preservation of Stream/Creek (VPIH). 

 Links existing preserved Vernal Pool areas. 

 Includes Covered Species modeled habitat. 

 On parcels 20 acres or greater and/or occurs in larger, open space areas. 

Objective VP5. Re-establish and/or 
establish a minimum of 256 acres of Swale 
or vernal pool for impacts to the Swale and 
Stream/Creek (VPIH) land covers. Re-
establishment and/or establishment will 
occur in accordance with the Conservation 
Actions in this table. 

VP5.1. Prioritize selection of re-establishment/establishment sites for Swale based on the following criteria: 

 Located in Vernal Pool Ecosystem. 

 Links existing preserved Vernal Pool areas 

 Includes Covered Species modeled habitat. 

 On parcels 20 acres or greater and/or occurs in larger, open space areas. 

Objective VP6. Re-establish and/or 
establish a minimum of 300 acres of 
functional Vernal Pool Ecosystem within or 
adjacent to (within 1 mile of) the Mather 
Core Recovery Area.  

VP2.1. Implement vernal pool re-establishment and establishment consistent with the requirements of AMM RE-
ESTABLISHMENT/ESTABLISHMENT-1 and -2. Adhere to specific protocols, described in detail in Appendix D of the Aquatic 
Resources Program, and outlined in 33 CFR Part 325 Sections 332.4(c)(2) through (c)(14) of the USACE’s Mitigation Rule. 

Objective SW1. Preserve a minimum of 105 
acres of Seasonal Wetland. The Preserves 
will be assembled in accordance with the 
Conservation Actions in this table and in 
accordance with Section 7.5. 

SW1.1. Prioritize selection of Preserve sites for Seasonal Wetland based on the following criteria: 

 Includes Covered Species modeled habitat. 

 On parcels 20 acres or greater and/or occurs in larger, open space areas, to the maximum extent feasible. 

Objective SW2. Re-establish and/or 
establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or 
establishment will occur in accordance with 
the Conservation Actions in this table. 

SW2.1. Prioritize selection of re-establishment and/or establishment sites for Seasonal Wetland based on the following criteria: 

 Links existing preserved areas of Seasonal Wetland or other aquatic land cover types that provide modeled species habitat.  

 On parcels 20 acres or greater and/or occurs in larger, open space areas, to the maximum extent feasible. 

 Supports soils and topography modeled for re-establishing and/or establishing Seasonal Wetland. 
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
Objective FWM1. Preserve a minimum of 
127 acres of Freshwater Marsh. The 
Preserves will be assembled in accordance 
with the Conservation Actions in this table 
and in accordance with Section 7.5. 

FWM1.1. Prioritize selection of Preserve sites for Freshwater Marsh based on the following criteria: 

 Includes Covered Species modeled habitat. 

 Currently exhibits hydrology sufficient to support perennial Freshwater Marsh habitat. 

 Currently supports emergent vegetation such as tules and cattails. 

Objective FWM2. Re-establish and/or 
establish a minimum of 127 acres of 
functional Freshwater Marsh. Re-
establishment and/or establishment will 
occur in accordance with the Conservation 
Actions in this table. 

FWM2.1. Prioritize selection of re-establishment and/or establishment sites for Freshwater Marsh based on the following criteria: 

 Historically supported Freshwater Marsh habitat. 

 Has soils and topography consistent with the Freshwater Marsh land cover type modeled for re-establishment and/or 
establishment of Freshwater Marsh. 

 Site links existing preserve areas of Freshwater Marsh other aquatic land cover types that provide modeled species habitat.  

 After re-establishment and/or establishment, would provide Covered Species modeled habitat. 

 Has hydrology sufficient to support perennial Freshwater Marsh habitat or a water source to re-establish historical hydrology of 
the site. 

Objective SC1. Preserve a minimum of 117 
acres of the Stream/Creek land cover. The 
Preserves will be assembled in accordance 
with the Conservation Actions in this table 
and in accordance with Section 7.5. 

SC1.1. Prioritize selection of Preserve sites for Stream/Creek based on the following criteria: 

 Potential to support Covered Species (particularly giant gartersnake and western pond turtle). 

 Proximity to the mouth of the stream/creek. 

 Adjacent to an existing preserve. 

 Water present during early spring through mid-fall (April through October). 

 Management can be used to enhance natural stream and creek ecosystem processes. 

Objective SC2. Re-establish and/or 
establish a minimum of 117 acres of the 
Stream/Creek land cover. Re-establishment 
and/or establishment will occur in 
accordance with the Conservation Actions in 
this table. 

SC2.1. Prioritize selection of re-establishment and/or establishment sites for Stream/Creek based on the following criteria: 

 Potential to support Covered Species (particularly giant gartersnake and western pond turtle). 

 Site links existing preserve areas of Aquatic land cover types that provide modeled species habitat.  

 Proximity to the mouth of the stream/creek. 

 Adjacent to an existing preserve. 

 Water present during early spring through mid-fall (April through October). 

 Management can be used to enhance natural stream and creek ecosystem processes. 

Objective OW1. Preserve a minimum of 155 
acres of Open Water (or a land cover that 
provides equivalent or better habitat for 
Covered Species affected by the loss of 

OW1.1. Prioritize selection of Preserve sites for Open Water based on the following criteria: 

 Includes Covered Species modeled habitat. 

 Site links existing preserved land cover types that provide modeled species habitat.  
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
Open Water, as determined by the 
Technical Advisory Committee (TAC)). The 
Preserves will be assembled in accordance 
with the Conservation Actions in this table 
and in accordance with Section 7.5. 

 Management can be used to enhance or restore natural ecosystem processes. 

 

Objective OW2. Re-establish and/or establish 
a minimum of 155 acres of Open Water (or a 
land cover that provides equivalent or better 
habitat value for Covered Species affected by 
the loss of Open Water, as determined by the 
TAC). Re-establishment and/or establishment 
will occur in accordance with the Conservation 
Actions in this table. 

 OW2.1. Prioritize selection of re-establishment and/or establishment sites for Open Water based on the following criteria: Site 
links existing preserve areas of Aquatic land cover that provide Covered Species modeled habitat. 

 Management can be used to enhance or restore natural ecosystem processes.  

Objective RIP1. Preserve a minimum of 964 
acres of Mixed Riparian Woodland and/or 
Mixed Riparian Scrub for impacts to Mixed 
Riparian Woodland, Mixed Riparian Scrub 
and Mine Tailing Riparian Woodland land 
cover type. The Preserves will be 
assembled in accordance with the 
Conservation Actions in this table and in 
accordance with Section 7.5. 

RIP1.1. Prioritize selection of Preserve sites for Mixed Riparian Woodland or Mixed Riparian Scrub based on the following criteria: 

 Includes Covered Species modeled habitat. 

 Located within 3 miles of foraging habitat for Covered Species that use Riparian habitat for nesting and/or roosting. 

 Closed canopy consisting of multiple vegetation layers and includes mature trees.  

 Large, relatively unfragmented and connected to Valley Grassland and Agriculture areas.  

 Management can be used to enhance or restore natural ecosystem processes. 

Objective RIP2. Re-establish and/or 
establish a minimum of 591 acres of Mixed 
Riparian Woodland and/or Mixed Riparian 
Scrub for impacts to Mixed Riparian 
Woodland, Mixed Riparian Scrub and Mine 
Tailing Riparian Woodland land cover type. 
Re-establishment and/or establishment will 
occur in accordance with the Conservation 
Actions in this table. 

 RIP2.1. Prioritize selection of re-establishment and/or establishment sites for Mixed Riparian Woodland or Mixed Riparian Scrub 
based on the following criteria: Potential re-establishment/establishment sites will fill gaps between existing Mixed Riparian 
Woodland or Mixed Riparian Scrub land cover sites, or establish a link between existing Riparian Woodland or Mixed Riparian 
Scrub land cover sites.  

 Includes Covered Species modeled habitat. 

 Located within 3 miles of foraging habitat for Covered Species that use Riparian habitat for nesting and/or roosting. 

 Closed canopy consisting of multiple vegetation layers, including mature trees.  

 Large, unfragmented and connected to Valley Grassland and Agriculture areas.  

 Management can be used to enhance or restore natural ecosystem processes. 
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
 Re-establishment sites will be located along existing Riparian corridors where habitat likely existed in the past, such as areas 

along the Cosumnes River, Deer Creek, South Laguna Creek, Willow Slough, North Badger Creek, South Badger Creek, 
Deadman’s Gulch, or Skunk Creek. 

 Re-establishment will avoid locations preserved or restored for giant gartersnake. 

 Establishment of riparian communities will avoid locations that historically did not support Riparian vegetation. 

 Establishment of Riparian communities will avoid any existing Vernal Pool landscapes. 

 Re-establishment will use the historical signature of Riparian communities and aim to restore the historical conditions. 

 Re-establishment and establishment sites will be located within an SSHCP Preserve. 

 Re-establishment and establishment sites will support soils and topography modeled for re-establishment and/or establishment 
of Riparian communities. 

 Re-established and established Riparian communities will be designed and constructed to avoid or minimize direct or indirect 
impacts on existing functioning habitat. 

Terrestrial 

Objective BOW1. Preserve a minimum of 47 
acres of Blue Oak Woodland and/or Blue 
Oak Savanna for direct impacts to Blue Oak 
Woodland and Blue Oak Savanna. The 
Preserves will be assembled in accordance 
with the Conservation Actions in this table 
and in accordance with Section 7.5. 

BOW1.1. Prioritize selection of Preserve sites for Blue Oak Woodland/Savanna that expand on or link to the Deer Creek Hills 
Preserve to the maximum extent feasible.  

 

Objective BOW2. Re-establish and/or 
establish a minimum of 47 acres of Blue 
Oak Woodland and/or Blue Oak Savanna 
for direct impacts to Blue Oak Woodland 
and Blue Oak Savanna. Re-establishment 
and/or establishment will occur in 
accordance with the Conservation Actions in 
this table. 

BOW2.1. Prioritize selection of re-establishment/establishment sites for Blue Oak Woodland/Savanna that will expand the existing 
Deer Creek Hills Preserve to the maximum extent feasible, or will establish a habitat link between a SSHCP preserve and the 
existing Deer Creek Hills Preserve. Any potential re-establishment/establishment sites will fill gaps between existing preserved 
Mixed Blue Oak Woodland or Blue Oak Savanna land covers, or would link existing preserved Blue Oak Woodland or Blue Oak 
Savanna land covers. Re-establishment is preferred over establishment. 
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Objective AG1. Preserve a minimum of 
9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres 
outside the 100-year floodplain in 
accordance with Objective GS6. The 
Preserves will be assembled in accordance 
with the Conservation Actions in this table 
and in accordance with Section 7.5. 

AG1.1. The Implementing Entity will select Preserve sites with existing agriculture land covers considering certain criteria, including 
the following:  

 Contains margins that support suitable nesting trees and/or could support plantings of additional trees and shrubs for future use 
as nesting or perching habitat and/or habitat for prey. 

 Contains soils identified in the Soil Survey of Sacramento County as highly productive. 

 Has existing irrigation system that is engineered to provide for crop production. 

 The site supports high prey densities for avian Covered Species or is capable of supporting crops that support high prey densities. 

 Management can be used to enhance or restore natural ecosystem processes. 

Goal 4. Maintain or improve habitat value of natural land covers (including Cropland and Irrigated Pasture/Grassland) that are preserved within the Plan Area. 

Objective HAB1. Develop Preserve 
Management Plans for the benefit of 
Covered Species. 

HAB1.1. Prepare a Preserve Management Plan for each Preserve within 1 year of acquisition. The Preserve Management Plans 
will identify Preserve-specific preservation objectives for Covered Species and habitats, and will be consistent with the Preserve 
System Management Program. 

Objective HAB2. Assess whether SSHCP 
Preserves are being managed and 
maintained for the benefit of Covered 
Species. 

HAB2.1. Individual Preserve Management Plans will be reviewed periodically (e.g., every 3–5 years) after development in 
coordination with the Preserve System Management Program. 

If Preserve sites are not meeting habitat success standards as determined by the TAC, modifications such as remedial actions 
(e.g., adaptive management) or other additional preservation actions (e.g., adding acreage) will be implemented. 

Objective HAB3. Record management 
history for Preserve parcels as they are 
obtained. Consider management history 
when developing Initial Preserve 
Management Plan (PMP). 

HAB 3.1. Implementing Entity will interview individuals that have been involved in management of acquired parcels, to the 
maximum extent feasible. This could include landowners, property managers, ranch managers, and any others with management 
responsibility. For parcels that are part of a group (e.g., a ranch), separate reports for each parcel need not be prepared, but any 
variation in management treatment between the component parcels should be noted. To the maximum extent feasible, interviews 
will be audio or video recorded and summarized in a memorandum. Those memoranda will be reviewed, and any relevant 
information should be included as appendices in the Initial and Individual Preserve Management Plan. Preserve Managers will not 
change the management approach from existing management without a sound scientific basis for the change. 

Objective HAB4. Develop and implement an 
early detection and eradication program for 
invasive species within the Plan Area. The 
program will include regular weed assessment 
and mapping within the UDA, and a 
comprehensive weed detection and abatement 
plan for the Plan Area, including training of road 
crews to identify and report weeds. 

HAB4.1. Include invasive plant and wildlife control strategies in all Preserve Management Plans.  

These strategies may include site-specific grazing regimes, controlled burning protocols, and mowing/mechanical maintenance 
guidelines consistent with native plant re-establishment needs, invasive plant and wildlife removal, and consideration of endemic 
plant and wildlife species population needs. 
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Measurable Objectives Conservation Actions 
Objective HAB5. Monitor Preserves for edge 
effects (e.g., weeds, noise, hydrology, litter) 

HAB5.1. Include in Preserve Management Plans a requirement to regularly monitor noise and light intensity, frequency and 
quantity of trash, qualitative hydrology changes, and other issues along a transect from the boundary toward the interior. Preserve 
Managers will include this information in annual reports, noting any changes in these attributes over time. Quantitative monitoring 
for edge effects will occur on the same Preserves hosting permanent plots for vernal pool plants and invertebrate species, and will 
be timed to allow for correlational analysis between edge effects and species presence or abundance over the long term. 

Objective HAB6. Collect weather data 
throughout Sacramento County to assist in 
developing status and trends and tracking 
climate change and data. 

HAB6.1. During assembly of the SSHCP Preserve System, install weather stations at selected Preserves for fine-scale monitoring 
of climate trends and combine with data from existing weather stations to provide a comprehensive weather dataset. Preserves will 
be selected to receive weather stations based on gaps in geographic coverage of existing weather stations in Sacramento County. 

Objective HAB7. Monitor vegetation 
biomass within Grassland land covers. 

HAB7.1. During assembly of all non-agricultural Preserves (Valley Grassland, Blue Oak Savanna, Valley Grassland), measure 
vegetation biomass. Measurement will be by releve, residual dry matter (RDM), or similar technique. Technique selected will be 
used consistently across Preserves on an annual basis at the end of the growing season (i.e., September or October). 

Objective AG2. Of the 9,696 acres preserved 
under Objective AG1, maintain at least 2,000 of 
those acres of high-quality foraging crops (such 
as corn, alfalfa, or wheat) preferred by tricolored 
blackbird (Agelaius tricolor), greater sandhill 
crane (Grus canadensis), and the Covered 
raptor species. The 2,000 acres will be 
distributed in strategic locations throughout 
PPUs 4, 5, or 6 in plots of 20 acres or more. The 
Preserves will be assembled in accordance with 
the Conservation Actions in this table and in 
accordance with Section 7.5. 

AG2.1. Maintain a minimum of 2,000 acres as food plots that are planted with crops preferred by avian Covered Species as 
foraging habitat such as corn, alfalfa, or wheat. Food plots will be distributed throughout PPUs 4, 5, or 6 at a minimum of 10 
different locations, none of which will be less than 20 acres. 

Objective AG3. Maintain or increase raptor 
prey availability and improve raptor foraging 
habitat by strategically planting 10,000 
linear feet of shrub or other substrate that 
provides cover and refugia for fossorial 
mammals and other prey species. 

AG3.1. Plant 10,000 linear feet of shrub or other substrate that provides cover and refugia for fossorial mammals and other small prey (e.g., 
amphibians, reptiles) within and on the borders of Cropland Preserves within PPUs 4, 5, and/or 6 to increase prey availability for Covered 
avian species. One hundred linear feet of hedgerow will be planted each year until 5,000 linear feet is established within the Plan Area. 
Planting of hedgerows can be delayed for up to 5 years after issuance of permits to allow time to acquire Preserves where hedgerows can be 
planted. At least 1,000 feet must be planted within 10 years after issuance of permits. Acceptable hedgerow plants include native trees, 
shrubs, and grasses as approved by the TAC. Hedgerows must grow to be at least 5 feet in width and must be located on upland areas not 
prone to inundation from normal irrigation practices. Hedgerows that fail to establish or succumb to disease or other causes will be replaced 
within 1 year of removal or failure. Providing refuge habitat for prey species adjacent to agricultural settings will allow areas that have been 
harvested or with temporarily reduced or eliminated populations of prey to re-establish more quickly. 
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Objective RIP5. Monitor groundwater table 
as it relates to status and trends for Riparian 
habitat. 

RIP5.1. During assembly of the SSHCP Preserve System, identify parcels that have existing water wells. To the maximum extent 
feasible, obtain history of depth to groundwater table from property owners or managers. During assembly of the SSHCP Preserve 
System, take a reading of depth to groundwater at each existing well. Repeat measurement annually at a consistent time of year to 
allow comparison between years, and monitor any groundwater depletion or recharge. 

RIP5.2. During assembly of the SSHCP Preserve System, ensure availability of water for grazing animals on Preserves, Cropland 
Preserves, and habitat restoration. 

Goal 5. Maintain or expand the existing distribution of each Covered Species within the Plan Area. 

Plant Covered Species 

Objective VPP1. Protect the one currently 
documented unpreserved occurrence of 
Ahart’s dwarf rush in the Plan Area. Prior to 
take of any occurrence of Ahart’s dwarf rush 
(Juncus leiospermus), protect six currently 
unpreserved1 and “biologically equivalent or 
superior” (as defined by the TAC) 
occurrences of Ahart’s dwarf rush within the 
Plan Area. After six currently unpreserved 
occurrences are protected, prior to take of 
an occurrence of Ahart’s dwarf rush, protect 
one currently unpreserved and “biologically 
equivalent or superior” (as defined by the 
TAC) occurrence of Ahart’s dwarf rush 
within the Plan Area. 

VPP1.1. Conduct surveys in modeled habitat (and suitable habitat identified by the approved project biologist at the time of the 
survey) during the appropriate time of year when Ahart’s dwarf rush are observable. If detected in an area proposed to be 
disturbed by a Covered Activity, prior to take of Ahart’s dwarf rush, identify one unprotected occurrence of the species and protect 
within a new minimum satellite-sized Preserve. 

Objective VPP2. Prior to take of any 
occurrence of Boggs Lake hedge-hyssop 
(Gratiola heterosepala), protect one 
currently unpreserved1 and “biologically 
equivalent or superior” (as defined by the 

VPP2.1. Conduct surveys in modeled habitat (and suitable habitat identified by the approved biologist at the time of the survey) 
during the appropriate time of year when Boggs Lake hedge-hyssop are observable. If detected in an area proposed to be 
disturbed by a Covered Activity, prior to take of Boggs Lake hedge-hyssop, identify one unprotected occurrence of the species and 
protect within a new minimum satellite-sized Preserve. 

                                                 
1
 Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the SSHCP Plan Area. 
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TAC) occurrence of Boggs Lake hedge-
hyssop within the Plan Area. 

Objective VPP3. Prior to take of any 
occurrence of dwarf downingia (Downingia 
pusilla), protect one currently unpreserved1 
and “biologically equivalent or superior” (as 
defined by the TAC) occurrence of dwarf 
downingia within the Plan Area. 

VPP3.1. Conduct surveys in modeled habitat (and suitable habitat identified by the approved project biologist at the time of the 
survey) during the appropriate time of year when dwarf downingia are observable. If detected in an area proposed to be disturbed 
by a Covered Activity, prior to take of dwarf downingia, identify one unprotected occurrence of the species and protect within a new 
minimum satellite-sized Preserve. 

Objective VPP4. Protect and maintain in 
perpetuity a minimum of 15 occurrences of 
legenere (Legenere limosa) within the 
SSHCP Preserve System. Legenere 
occurrences will be preserved in 
accordance with the Conservation Actions 
described in this table. Prior to take of any 
occurrence of legenere, one currently 
unpreserved and “biologically equivalent or 
superior” (as defined by the TAC) 
occurrence of legenere will be preserved 
and maintained within the Plan Area.  

VPP4.1. Preserve and maintain in perpetuity at least 15 occurrences of legenere within the SSHCP Preserve System. The 15 
occurrences will be preserved accordingly:  

(1) Conduct surveys in modeled habitat (and suitable habitat identified by the approved project biologist at the time of the survey) 
during the appropriate time of year when legenere are observable.  

(2) If detected in an area proposed to be disturbed by a Covered Activity, prior to take of legenere, identify one unprotected 
occurrence of the species and protect within a new minimum satellite-sized Preserve. By this process, at least 15 legenere 
occurrences will be protected in the SSHCP Preserves by the end of the Permit Term.  

Objective VPP5. Prior to take of any 
occurrence of pincushion navarretia 
(Navarretia myersii ssp. myersii), protect 
one currently unpreserved2 and “biologically 
equivalent or superior” (as defined by the 
TAC) occurrence of pincushion navarretia 
within the Plan Area. 

VPP5.1. Conduct surveys in modeled habitat (and suitable habitat identified by the approved biologist at the time of the survey) 
during the appropriate time of year when pincushion navarretia are observable. If detected in an area proposed to be disturbed by 
a Covered Activity, prior to take of pincushion navarretia, identify one unprotected occurrence of the species and protect within a 
new minimum satellite-sized Preserve. 

Objective VPP6. Protect and maintain in 
perpetuity all known currently unprotected 

VPP6.1. Preserve and maintain in perpetuity all known occurrences of Sacramento Orcutt grass in the Plan Area. Prior to 
proposed disturbance of a site associated with a Covered Activity, conduct surveys in modeled habitat (and suitable habitat 

                                                 
2
  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the Plan Area. 
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occurrences of Sacramento Orcutt grass 
(Orcuttia viscida) in the Plan Area to 
preserve existing distribution, and any 
currently unknown sites discovered in 
locations subject to an SSHCP Covered 
Activity. 

identified by the approved project biologist at the time of the survey) during the appropriate time of year when Sacramento Orcutt 
grass are observable. Over the Permit Term, all plant surveys will comply with CDFW’s most recent Survey Protocols for Sensitive 
Plants. If a species is found, the project proponent will protect the occurrence within a minimum satellite-sized Preserve that 
encloses the entire vernal pool watershed. Surveys will be conducted after the first year of preservation and every 5 years 
thereafter to monitor persistence.  

Objective VPP7. Protect and maintain in 
perpetuity all known currently unprotected 
occurrences of slender Orcutt grass in the 
Plan Area to preserve existing distribution, 
and any currently unknown sites discovered 
in locations subject to an SSHCP Covered 
Activity. 

VPP7.1. Preserve and maintain in perpetuity all known occurrences of slender Orcutt grass in the Plan Area. Prior to proposed disturbance of 
a site associated with a Covered Activity, conduct surveys in modeled habitat (and suitable habitat identified by the approved project biologist 
at the time of the survey) during the appropriate time of year when slender Orcutt grass are observable. Over the Permit Term, all plant 
surveys will comply with CDFW’s most recent Survey Protocols for Sensitive Plants. If the species is found, the project proponent will protect 
the occurrence within a minimum satellite-sized Preserve that encloses the entire vernal pool micro-watershed. Surveys will be conducted after 
the first year of preservation and every 5 years thereafter to monitor persistence.  

Objective SA1. Prior to take of an occurrence of 
Sanford’s arrowhead (Sagittaria sanfordii), 
protect one currently unpreserved3 and 
“biologically equivalent or superior” (as defined 
by the TAC) occurrence of Sanford’s arrowhead 
within the Plan Area. 

SA1.1. Conduct surveys in modeled habitat (and suitable habitat identified by the approved biologist at the time of the survey) 
during the appropriate time of year when Sanford’s arrowhead are observable. If detected in an area proposed to be disturbed by a 
Covered Activity, prior to take of Sanford’s arrowhead, identify one unprotected occurrence of the species and protect within a new 
minimum satellite-sized Preserve. 

Objective SA2. During re-establishment 
and/or establishment of Seasonal Wetland, 
Freshwater Marsh, Open Water, and 
Stream/Creek, translocate impacted 
Sanford’s arrowhead from other sites.  

SA1.2. The Implementing Entity will select translocation sites for Sanford’s arrowhead in emergent marsh vegetation, including the 
margins of rivers, streams, ponds, reservoirs, irrigation and drainage canals, ditches, and stock-ponds Freshwater Marsh 
considering certain criteria, including the following: 

 Known to support Sanford’s arrowhead. 

 Proposed for re-establishment/establishment. 

 Area can be re-established to support Sanford’s arrowhead populations and natural ecosystem processes. 

Aquatic Animal Covered Species 

Objective VPI1. Protect and maintain in 
perpetuity 1,270 acres of Vernal Pool 

VPI1.1. The Implementing Entity will select Preserve sites containing modeled habitat for vernal pool invertebrates considering 
certain criteria, including the following: 

                                                 
3
  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the Plan Area. 
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tadpole shrimp modeled aquatic habitat 
within the Plan Area to preserve existing 
distribution. 

 Vernal pool complexes with known occurrences of Covered vernal pool invertebrates. 

 Represents diversity of vernal pool depth, size, density, geologic formations, and soil types within the Plan Area. 

 Vernal Pool habitats embedded in Valley Grassland within Vernal Wetland Acre/Density Index (VWADI) Category 1–3 land 
analysis units (LAUs) that provide high-quality Vernal Pool habitat. 

 Adjacency of other suitable habitat. 

 Modeled habitat within the USFWS Recovery Areas and Critical Habitat for vernal pool invertebrate species. 

VPI1.2. Preserve a minimum of 90% of the watershed of each preserved vernal pool and maintain a minimum 50-foot setback 
outside the Preserve boundary. 

Objective VPI2. Protect and maintain in 
perpetuity 1,270 acres of Vernal Pool fairy 
shrimp (Branchinecta lynchi) modeled 
aquatic habitat within the Plan Area to 
preserve existing distribution.  

See Conservation Actions VPI1.1 and VPI1.2. 

Objective VPI3. Protect and maintain in 
perpetuity 1,059 acres of mid-valley fairy 
shrimp (Branchinecta mesovallensis) 
modeled aquatic habitat within the Plan 
Area to preserve existing distribution. 

See Conservation Actions VPI1.1 and VPI1.2. 

Objective VPI4. Protect and maintain in 
perpetuity 1,245 acres of Ricksecker’s water 
scavenger beetle (Hydrochara rickseckeri) 
modeled aquatic habitat within the Plan 
Area to preserve existing distribution.  

See Conservation Actions VPI1.1 and VPI1.2. 

Objective VPI5. Ensure that during 
implementation of Objective VP2, re-
established or established vernal pools are 
inoculated with soils from impacted vernal 
pools within 1 mile of re-establishment/ 
establishment in accordance with the 
Conservation Actions in this table. 

Implement vernal pool re-establishment and establishment consistent with the requirements of AMM RE-ESTABLISHMENT/ 
ESTABLISHMENT-1 and -2.  
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Objective CTS1. Preserve at least five 
occupied California tiger salamander 
breeding ponds.  

CTS1.1. The Implementing Entity will select breeding ponds for preservation considering certain criteria, including the following: 

 Located within USFWS Critical Habitat. 

 Surveys indicate active use of breeding pond within each of prior 3 years. 

 Breeding pond can sustain inundation for a minimum of 70 days during an average rainfall year. 

 Surrounding uplands no more than 0.5 mile away contain Blue Oak Savanna, Blue Oak Woodland, and Valley Grassland with 
adequate burrows and refugia sites. 

 Predatory fish and bullfrogs (Rana catesbeiana) are absent. 

Objective CTS2. During assembly of the 
SSHCP Preserve System, ensure that 
modeled aquatic and upland habitat for 
California tiger salamander is preserved. 
Minimum preservation will total 

 141 acres of aquatic habitat and 

 1,677 acres of upland habitat. 

Ensure that mitigation for modeled high-
value habitat impacted within California tiger 
salamander Critical Habitat occurs within 
California tiger salamander Critical Habitat 
(see Objectives BOW1, VP1, SW1, and 
VG1). 

CTS2.1. Preserve California tiger salamander aquatic habitat (Vernal Pool and Seasonal Wetland). The Implementing Entity will 
select Preserve sites considering certain criteria, including the following: 

 Modeled habitat within USFWS Critical Habitat. 

 Contain modeled wetlands and surrounding uplands no more than 0.5 mile from aquatic habitat. 

 Wetlands must be able to sustain inundation for a minimum of 70 days during an average rainfall year.  

 Permanent impoundments are appropriate as long as predatory fish and bullfrogs are absent. 

CTS2.2. Preserve California tiger salamander upland habitat (Blue Oak Woodland, Blue Oak Savanna, and Valley Grassland). The 
Implementing Entity will select Preserve sites considering certain criteria, including the following: 

 Modeled habitat within USFWS Critical Habitat. 

 Contains Blue Oak Savanna, Blue Oak Woodland, and Valley Grassland no more than 0.5 mile from known breeding pond. 

 Contains burrows that are dry during the summer and fall months in Open Grassland or under isolated oaks. 

 Supports fossorial mammals to create upland burrows. 

 Within 1.5 miles of Vernal Pool and Seasonal Wetland that are considered Aquatic habitat. 

CTS2.3. Preserve California tiger salamander aquatic or upland habitat at a ratio of 1 acre for every 1 acre that is lost (1:1) within 
PPU 7. Conduct surveys after the first year and every 5 years thereafter to monitor occupancy of habitat. 

Objective CTS3. Rural transportation project 
Covered Activities within California tiger 
salamander modeled habitat will be 
designed to allow California tiger 
salamander movement across the roadway 
area. 

CTS3.1. The Implementing Entity will retain an approved biologist to prepare targeted species mobility studies to determine if 
California tiger salamander mobility between breeding ponds or between breeding ponds and upland refugia will be affected by 
rural transportation Covered Activities within California tiger salamander modeled habitat. Data relevant to determining California 
tiger salamander movement must be collected for at least 3 years, and the study will be updated through new data collection and 
consultation with USFWS and CDFW every 10 years. The mobility study methodology will be prepared in consultation with USFWS 
and CDFW, and will need approval from USFWS and CDFW prior to implementation. The data will be used by the project 
proponent to select the most appropriate design requirements to maintain and facilitate California tiger salamander movement. 
Modeled habitat near each of the following roadways will be the subject of targeted species mobility studies for California tiger 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-33 February 2018 

Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
salamander: 

 Twin Cities Road east of State Route 99 

 Ione Road within PPU 7 

 Clay Station Road from Dillard Road south to Sacramento County line with San Joaquin County (Plan Area boundary) 

After construction is complete, California tiger salamander movement across and along the road will be monitored to assess how 
their movement changed in response to the project, and if additional design considerations will be used as future projects are 
implemented along the roadway. 

Objective WS1. During assembly of the 
SSHCP Preserve System, ensure that 
modeled aquatic and upland habitat for 
western spadefoot (Spea hammondii) is 
preserved.  

Minimum preservation will total: 

 1,531 acres of aquatic habitat and 

 22,044 acres of upland habitat.  

Ensure that mitigation for modeled high-
value habitat impacted within the Mather 
Core or Cosumnes/Rancho-Seco Core 
Recovery Areas occurs within the Core 
Recovery Areas (see Objectives BOW1, 
VP1, VP3, SW1, SC1, OW1, and VG1). 

WS1.1. The Implementing Entity will select Preserve sites for aquatic and adjacent upland habitat considering certain criteria, 
including the following: 

 Habitat is located in the Mather Core or Cosumnes/Rancho-Seco Core Recovery Areas. 

 Aquatic habitat will include temporary pools and drainages. 

 Quiet streams that form following winter or spring rains. 

 Upland habitat surrounding aquatic breeding sites. 

 Friable soils suitable for burrow creation. 

 Soils maintain some degree of moisture. 

 Located away from areas that are subject to vibrations that simulate rainfall such as roadways with heavy traffic. 

 

Objective WS2. During assembly of the 
SSHCP Preserve System, ensure that 
modeled aquatic habitat for western 
spadefoot is re-established and/or 
established. Minimum re-establishment 
and/or establishment will total 906 acres of 
aquatic habitat.  

Ensure that mitigation for modeled high-
value habitat impacted within the Mather 
Core or Cosumnes/Rancho-Seco Core 
Recovery Areas occurs within the Core 

WS2.1. The Implementing Entity will select re-establishment and establishment sites considering certain criteria, including the 
following: 

 Habitat is located in the Mather Core or Cosumnes/Rancho-Seco Core Recovery Areas. 

 Aquatic habitat will include temporary pools and drainages. 

 Quiet streams that form following winter or spring rains. 

 Upland habitat available no more than 500 feet away from preserved aquatic habitat. 

 Friable soils suitable for burrow creation. 

 Soils maintain some degree of moisture. 

 Site links existing natural land covers that provide Covered Species modeled habitat.  
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Recovery Areas (see Objectives VP2, SW2, 
and OW2). 

 Located away from areas that are subject to vibrations that simulate rainfall such as roadways with heavy traffic. 

Surveys will be conducted after the first year and every 5 years thereafter to monitor success. If, after the first year or any 5-year 
interval thereafter, the restored habitat is not meeting re-establishment criteria standards, the efforts will be deemed to have failed. 
Remediation of failed re-establishment/establishment efforts must occur within 1 year after efforts are deemed unsuccessful. 

Objective GGS1. During assembly of the 
SSHCP Preserve System, ensure that 
modeled habitats for giant gartersnake are 
preserved along the following creeks (or 
other creeks that are determined by the 
TAC to provide similar giant gartersnake 
habitat value):  

 Lower Laguna Creek, mainly between 
Twin Cities Road (State Route 104) and 
Miess Road;  

 Skunk Creek, which flows into the Cosumnes 
River northwest of the City of Galt;  

 the short Willow Creek and tributaries of 
Badger Creek, which are to the north of 
the lower Laguna Creek and west of the 
Folsom South Canal; and  

 Badger Marsh.  
Mitigation for impacts to modeled habitats 
for giant gartersnake that occur along 
Badger Creek and Stone Lakes will occur 
along these drainages.  

Minimum preservation will total 

 170 acres of giant gartersnake high-value 
aquatic habitat and 

 2,323 acres of giant gartersnake high-
value upland habitat.  

 (See Objectives AG1, FWM1, SW1, SC1, 
OW1, RIP1, RIP3, and VG1.) 

GGS1.1. The Implementing Entity will select Preserve sites for aquatic modeled habitat considering certain criteria, including the 
following: 

 Stream/Creek, Freshwater Marsh, Open Water, and Seasonal Wetland located entirely inside or within 0.25 mile of the following 
reaches: 

o A prominent drainageway on the Elliot mitigation site, which links to Stone Lakes National Wildlife Refuge (NWR) and is 
wet year-round. 

o Drainage canals south of Elk Grove, which have a past occurrence and link to Stone Lakes NWR; the perennial 
segments of these canals are suitable habitat. 

o Badger Creek and all other creeks that drain into the marsh at the Cosumnes River Preserve, which are likely high-quality 
habitat due to proximity and connectivity to a significant population of giant gartersnakes; the perennial segments of these 
creeks are suitable habitat. 

o The perennial segments of Laguna Creek (south) and tributaries are suitable habitat due to presence of freshwater marsh 
habitat and proximity to known documented occurrences. 

o The perennial segments of drainages and canals leading from the Cosumnes River Preserve, including Deadman’s 
Gulch, which provides suitable habitat. 

 Contains adequate water during the snake’s active season (early spring through mid-fall) to provide food and cover. 

 Emergent, herbaceous wetland vegetation for escape cover and foraging habitat during the active season. 

 Grassy banks and openings in waterside vegetation for basking. 

GGS1.2. The Implementing Entity will select Preserve sites with stream reaches that contain upland modeled habitat within 200 
feet of the stream, including Mixed Riparian Scrub and Valley Grassland, considering the following criteria: 

 A stream reach at least 600 feet in length. 

 Near foraging and breeding habitat. 

 Support higher-elevation uplands for cover. 

 Provide refuge from flood waters during the snake’s dormant season in the winter. 

 Upland habitat can link isolated and disjunct giant gartersnake aquatic habitat. 

 A minimum 300-foot setback on at least one side of stream reaches. 
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Objective GGS2. During assembly of the 
SSHCP Preserve System, ensure that 
modeled habitats for giant gartersnake are 
re-established and/or established along the 
following creeks (or other creeks that are 
determined by the TAC to provide similar 
habitat value):  

 Lower Laguna Creek, mainly between 
Twin Cities Road (State Route 104) and 
Miess Road;  

 Skunk Creek: this creek flows into the 
Cosumnes River northwest of the City of 
Galt;  

 north of Lower Laguna Creek and west of 
the Folsom South Canal are several small 
creeks—the short Willow Creek and 
tributaries of Badger Creek; and  

 Badger Marsh.  
Mitigation for impacts to modeled habitats 
for giant gartersnake that occur along 
Badger Creek and Stone Lakes will occur 
along these drainages.  

Minimum re-establishment and/or 
establishment will total 

 170 acres of high-value aquatic habitat 
and 

 134 acres of high-value upland habitat.  

 (See Objectives SW2, OW2, RIP2, and 
RIP4.) 

GGS2.1. The Implementing Entity will select re-establishment and establishment sites for aquatic habitat that include Freshwater 
Marsh, Open Water, Stream/Creek, and Seasonal Wetland considering the following criteria: 

 Contains a supply of perennial water that can maintain emergent vegetation. 

 Sites near (within 250 meters) the mouth of stream/creeks that are near potential upland habitat and adjacent to existing 
modeled upland habitat. 

 Sites can link isolated and disjunct giant gartersnake habitat. 

 Re-established sites located along those portions of a stream corridor that have been identified as Preserves for giant 
gartersnake that provide upland habitat modeled for aestivation and/or basking at intervals no greater than 600 feet. 

Giant gartersnake habitat re-establishment or establishment will occur only where non-modeled habitat is converted to modeled 
habitat, defined by the following criteria: 

 Located in intervals along the stream channel that are no closer to one another than 300 feet.  

 At least 0.2 acre at any given location along the stream channel, but not to exceed 1 acre. 

 Provides perennial aquatic habitat. 

 Provides emergent vegetation (i.e., tules and/or cattails). 

 Provides grassy banks and openings in the waterside vegetation (e.g., bulrush, cattails, waterweed, or other floating vegetation). 

 Supports soils and topography modeled for re-establishing target habitat. 

 Designed and constructed to avoid or minimize direct or indirect impacts on existing functioning habitat. 

 Provides a minimum 300-foot setback on at least one side of re-established stream reaches. 

Surveys will be conducted after the first year and every 5 years thereafter to monitor success. If, after the first year or any 5-year 
interval thereafter, the restored habitat is not meeting re-establishment or establishment criteria standards, the efforts will be 
deemed to have failed. Remediation of failed re-establishment/establishment efforts must occur within 1 year after efforts are 
deemed unsuccessful. 

GGS2.2. The Implementing Entity will select re-establishment or establishment sites for aquatic habitat that include Mixed Riparian 
Scrub and Valley Grassland considering the following criteria: 

 Directly connected to (and within 0.25 mile of) aquatic habitat. 

 Higher elevation uplands to provide refuge from flood waters during the snake’s dormant season in the winter. 

 Sites can link isolated and disjunct giant gartersnake habitat. 

 Re-established sites located along those portions of a stream corridor that have been identified as Preserves for giant 
gartersnake that provide upland habitat modeled for aestivation and/or nesting. 

Giant gartersnake habitat re-establishment or establishment will occur only where non-modeled habitat is converted to modeled 
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habitat, defined by the following criteria: 

 Supports soils and topography modeled for restoring target habitat. 

 Designed and constructed to avoid or minimize direct or indirect impacts on existing functioning habitat. 

Surveys will be conducted after the first year and every 5 years thereafter to monitor success. If, after the first year or any 5-year 
interval thereafter, the re-established or established habitat is not meeting re-establishment or establishment criteria standards, the 
efforts will be deemed to have failed. Remediation of failed re-establishment or establishment efforts must occur within 1 year after 
efforts are deemed unsuccessful. 

Objective GGS3. Plan Permittees will 
conduct a study to establish hydrologic 
baseline conditions along Badger Creek to 
identify what level of hydrology is necessary 
to support giant gartersnake and acquire a 
water source to maintain the minimum level 
of hydrology during the summer months 
when agricultural runoff may wane. 

GGS3.1. Measure hydrologic parameters (e.g., flow rate, temperature) within Badger Creek in locations known to be occupied by 
giant gartersnake. Three monthly hydrologic measurements will be made during the dry season of an average or better rainfall 
year. Each recording will occur over a full week to identify any regular interruptions in flow or changes in conditions due to 
diversions or inflows. 

GGS3.2. Acquire water rights adequate to maintain baseline dry season flows within Badger Creek, as determined during 
measurements obtained pursuant to Conservation Action GGS3.1. 

Objective WPT1. During assembly of the 
SSHCP Preserve System, ensure that 
modeled aquatic and upland habitat for 
western pond turtle (Actinemys marmorata) 
is preserved. Minimum preservation will total 

 315.35 acres of aquatic habitat and 

 10,971 acres of upland habitat. 

(See Objectives FWM1, OW1, RIP1, RIP3, 
VG1, BOW1, and SC1.) 

WPT1.1. The Implementing Entity will select Preserve sites for aquatic habitat, including Freshwater Marsh, Open Water, and 
Stream/Creek considering the following criteria: 

 Contains slow-moving or quiet water with emergent aquatic vegetation and deep pools with undercut banks for refugia. 

 Contains basking sites such as rocks, logs, matted floating vegetation, terrestrial islands within the aquatic habitat, and human-
made debris. 

 Will allow a minimum 300-foot setback on at least one side of stream reaches that are preserved for western pond turtle. 

 Where a stream reach is at least 600 feet in length. 

WPT1.2. The Implementing Entity will select Preserve sites for upland habitat, including Blue Oak Savanna, Blue Oak Woodland, 
Mixed Riparian Woodland, Mixed Riparian Scrub, and Valley Grassland considering the following criteria:  

 Allows for a 400-foot setback along both sides of stream reaches identified for western pond turtle outside of the UDA. 

 Allows for a 300-foot corridor along each side of North Laguna Creek to the maximum extent feasible, as measured from the 
Ordinary High Water Mark (OHWM) of the creek, with a minimum stream corridor width of 600 feet plus the width of the creek, 
with additional setbacks as defined by local government ordinances. 

 In segments of Laguna Creek where a 300-foot corridor on one side of the creek is not possible due to existing development and 
constraints, 300 feet may be used as an average for a defined length of the creek. However, the corridor on either side of 
Laguna Creek will be a minimum of the mapped Federal Emergency Management Agency (FEMA) 100-year floodplain of 2014. 
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Objective WPT2. During assembly of the 
SSHCP Preserve System, ensure that 
modeled aquatic habitat for western pond 
turtle is re-established and/or established. 
Minimum re-establishment and/or 
establishment will total 315 acres of aquatic 
habitat.  

(See Objectives RIP2, FWM2, and OW2.) 

WPT2.1. The Implementing Entity will select re-establishment and/or establishment sites for foraging and breeding habitat that 
includes Freshwater Marsh, Open Water, and Stream/Creek considering the following criteria: 

 Contains slow-moving or quiet water with emergent aquatic vegetation and deep pools with undercut banks for refugia. 

 Contains or has high potential to create basking sites such as rocks, logs, matted floating vegetation, terrestrial islands within the 
aquatic habitat, and human-made debris.  

Western pond turtle aquatic habitat re-establishment or establishment will occur only where non-modeled habitat is converted to 
modeled habitat, defined by the following criteria: 

 Located in intervals along the stream channel that are no closer to one another than 300 feet. 

 Establishment or re-establishment site within modeled habitat area at least 600 feet in length. 

 At least 0.2 acre at any given location along the stream channel but will not exceed 1 acre. 

 Provides perennial aquatic habitat. 

 Provides emergent vegetation (i.e., tules and/or cattails). 

 Provides grassy banks and openings in the waterside vegetation (e.g., bulrush, cattails, waterweed, or other floating vegetation). 

 Supports soils and topography modeled for restoring target habitat. 

 Designed and constructed to avoid or minimize direct or indirect impacts on existing functioning habitat. 

 Provides a minimum 300-foot setback on at least one side of restored stream reaches. 

 Surveys will be conducted after the first year and every 5 years thereafter to monitor success. If, after the first year or any 5-year 
interval thereafter, the restored habitat is not meeting re-establishment criteria standards, the efforts will be deemed to have 
failed. Remediation of failed re-establishment/establishment efforts must occur within 1 year after efforts are deemed 
unsuccessful. 

Terrestrial Invertebrate Covered Species 

Objective VELB1. Relocate or replace each 
impacted elderberry shrub (Sambucus spp.) 
according to USFWS Conservation 
Guidelines for the Valley Elderberry 
Longhorn Beetle (USFWS 1999b). 
Mitigation will occur in locations that are not 
inundated for 2 continuous weeks, as 
determined by the TAC. 

VELB1.1. Implement the following measures to avoid or minimize impacts to occupied valley elderberry longhorn beetle 
(Desmocerus californicus dimorphus) habitat: 

 Conduct protocol-level surveys for valley elderberry longhorn beetle if elderberry shrubs are located within 100 feet of 
construction activities. 

 Avoid direct impacts to occupied elderberry shrubs, defined as shrubs within 20 feet of construction.  

 Avoid indirect impacts of occupied elderberry shrubs, defined as shrubs between 20 and 100 feet of construction.  

 Compensate for direct loss of elderberry shrubs according to USFWS Conservation Guidelines for the Valley Elderberry 
Longhorn Beetle (USFWS 1999b).  

 Conduct surveys after the first year and every 5 years thereafter to monitor success. If, after the first year or any 5-year interval 
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thereafter, the restored habitat is not meeting re-establishment criteria standards of 60% survivorship of occupied shrubs, the 
effort will be deemed to have failed. Remediation of failed re-establishment efforts must occur within 1 year after efforts are 
deemed unsuccessful. 

Objective VELB2. During implementation of 
Riparian habitat re-establishment and/or 
establishment, strategically include 
elderberry shrub in the planting palette (see 
Objectives RIP2 and RIP4). 

VELB2.1. In Riparian habitat re-establishment and establishment sites that include modeled habitat for valley elderberry longhorn 
beetle (i.e., Mixed Riparian Woodland and Mixed Riparian Scrub or Valley Grassland with elderberry shrubs along a riparian 
corridor), include in plantings elderberry shrubs to create habitat characteristics associated with valley elderberry longhorn beetle 
occupancy. These characteristics include density of elderberry shrubs, shrub size, number of stems, and range of branch sizes 
(Talley et al. 2007). 

Bird Covered Species 

Objective CH1. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 974 acres of modeled foraging 
and nesting habitat for Cooper’s hawk 
(Accipiter cooperii) is preserved in 
accordance with the Conservation Actions 
described in this table (see Objectives RIP1, 
RIP3, and BOW1). 

CH1.1. The Implementing Entity will select Preserve sites for nesting and foraging habitat considering certain criteria, including the 
following: 

 Blue oak woodland characterized by dense canopy closure (typically stands consisting of at least six trees with sparse ground cover). 

 Stands with trees approximately 26 to 49 feet high and 8 to 20 inches in diameter at breast height. 

 Proximity to foraging habitat with dense prey populations. 

 Located outside of the UDA. 

Objective CH2. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 601 acres of modeled foraging 
and nesting habitat for Cooper’s hawk is re-
established and/or established (see 
Objectives RIP2 and RIP4). 

CH2.1. Refer to Conservation Action RIP2.1. The Implementing Entity will select re-establishment or establishment sites for 
modeled foraging and nesting habitat considering certain criteria, including the following: 

 Near known nesting territories. 

 Connect disjunct segments of riparian habitats.  

 Proximity to modeled foraging areas with abundant prey populations. 

 Cooper’s hawk Mixed Riparian Woodland and Mixed Riparian Scrub habitat establishment and re-establishment will occur only 
where a non-modeled land cover is converted to Mixed Riparian Woodland and Mixed Riparian Scrub. 

Establishment or re-establishment criteria for modeled Cooper’s hawk habitat will also include the following: 

 Trees will be planted to encourage dense canopy closure of the mature stand.  

 Planting of 10 acorns for each tree to establish oak trees. 

 Survivorship of at least six trees pursuant to stand. 

Surveys will be conducted after the first year and every 5 years thereafter to monitor success. If, after the first year or any 5-year 
interval thereafter, the established or re-established habitat is not meeting establishment or re-establishment criteria standards, the 
efforts will be deemed to have failed. Remediation of failed establishment or re-establishment efforts must occur within 1 year after 
efforts are deemed unsuccessful. 
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Objective CH3. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 38 acres of modeled foraging 
habitat for Cooper’s hawk is preserved, in 
accordance with the Conservation Actions 
described in this table (see Objectives RIP1, 
RIP3, and BOW1). 

CH3.1. The Implementing Entity will select Preserve sites for foraging habitat aquatic modeled habitat considering certain criteria, 
including the following: 

 Blue Oak Savannah containing trees approximately 26 to 49 feet high and 8 to 20 inches in diameter at breast height. 

 Presence of dense prey populations. 

 Located outside of the UDA. 

Objective FH1. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 25,881 acres of modeled 
foraging habitat for ferruginous hawk is 
preserved, including 19,625 acres in PPUs 
5 and/or 7 (see Objectives AG1, VG1, VP1, 
VP3, and SW1). 

FH1.1. The Implementing Entity will select Preserve sites for foraging habitat considering certain criteria, including the following: 

 Known to already support populations of prey species, including rabbits, ground squirrels, and pocket gophers. 

 Moderate to dense vegetative cover (particularly grasses). 

 Topographic variation with shorter vegetation. 

Objective FH2. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 729 acres of modeled foraging 
habitat for ferruginous hawk is re-
established and/or established (see 
Objectives VP2 and SW2). 

FH2.1. The Implementing Entity will select re-establishment/establishment sites for foraging habitat considering certain criteria, 
including the following: 

 Moderate to dense vegetative cover (particularly grasses). 

 Topographic variation with shorter vegetation. 

Objective SH1. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 31,033 acres of modeled 
foraging habitat for Swainson’s hawk is 
preserved (see Objectives AG1, AG2, SW1, 
VP1, VP3, and VG1). Ensure that mitigation 
for high-value modeled habitat impacted 
within PPUs 4, 6, or 8 occurs within PPUs 4, 
6, or 8.  

SH1.1. The Implementing Entity will select Preserve sites that include foraging habitat considering certain criteria, including the following: 

 Presence of irrigation systems that are engineered to provide for alfalfa production. 

 Agricultural lands that have existing trees or could support plantings of additional trees for future use as Swainson’s hawk nest trees. 

 Within 3 miles of active nest sites, where the record of the nest site is not older than 5 years, unless confirmed to be currently active by 
new surveys. 

 Proximity to large, contiguous area of open space that provides foraging habitat. 

 Proximity to stream riparian corridors containing large trees that potentially provide nesting habitat. 

 Preserves can include sites supporting vineyard and orchard as long as vines and trees are removed within 2 years of acquisition. 

 Preserves are not adjacent to wind energy facilities.  

Objective SH2. At least 2,000 acres of 
cropland habitat within high-value habitat 

SH2.1. Preserve 2,000 acres (1:1 ratio) of cropland habitat within 2 miles of at least two active nesting sites in fee title to ensure 
that intensive management actions can be taken that may be infeasible on Preserve easement lands. Land held in fee title will be 
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within PPUs 4, 6, and 8 will be preserved in 
fee title to ensure that intensive 
management actions can be taken. Land 
held in fee title will be restricted to growing 
field or row crops. Fee title lands must 
maintain, at a minimum, an average of 50% 
of their crop cover-type in alfalfa. Other crop 
types or land covers may be substituted for 
alfalfa if the TAC determines that such other 
crop types or land cover types are of the 
same or better quality foraging habitat as 
alfalfa. 

restricted to growing fields or row crops. Fee title lands must maintain, at a minimum, an average of 50% of their crop cover-type in 
alfalfa over a period of 5 years. Other crop types or land covers may be substituted for alfalfa if a Swainson’s hawk expert 
determines that such other crop types or land cover types are of the same or better quality foraging habitat as alfalfa. 

 

Objective SH3. During assembly of the 
SSHCP Preserve System, ensure a 
minimum of 746 acres of modeled nesting 
habitat for Swainson’s hawk is preserved 
(see Objectives RIP1 and RIP3). 

SH3.1. The Implementing Entity will select Preserve sites that contain modeled nesting habitat considering certain criteria, 
including the following: 

 Presently supports nesting activity. 

 Located within or near (preferably within 4.2 miles) productive foraging habitat such as Prime Farmland, Statewide Farmland 
(most productive), and current agriculture land cover types (i.e., alfalfa; other crop types or land covers may be substituted for 
alfalfa if the TAC determines that such other crop types or land cover types are of the same or better quality foraging habitat as 
alfalfa). 

 Support large mature trees (e.g., taller than 50 feet) that are preferred nesting sites. 

 Located in rural areas unlikely to be affected by high levels of human activities. 

 Preserves are not adjacent to wind energy facilities. 

Objective SH4. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 373 acres of modeled riparian 
nesting habitat for Swainson’s hawk is re-
established and/or established. Ensure that 
mitigation for modeled nesting habitat 
impacted within PPUs 4, 6, or 8 occurs 
within PPUs 4, 6, or 8 (see Objectives RIP2 
and RIP4). 

SH4.1. Re-establish or establish riparian habitat along stream or river channels near known nesting territories. Establishment and 
re-establishment will target areas that connect disjunct segments of riparian habitat to the maximum extent feasible. Surveys will 
be conducted periodically for 10 years to monitor success, including habitat quality and use by nesting Swainson’s hawk. During 
the first year, established or re-established habitat will be monitored monthly, with more frequent monitoring during summer 
months or periods of drought to ensure that new plantings are kept moist. During the second and third years, habitat will be 
monitored quarterly. For the remainder of the monitoring period, restoration habitat will be monitored every 6 months. If there are 
extended periods of drought within the monitoring period, or if established or re-established habitat becomes flooded for an 
extended period during the monitoring period, the habitat will be monitored more frequently to assess the impacts of and remediate 
for these extreme weather conditions. If, after 10 years, the established or re-established habitat is not meeting establishment or 
re-establishment criteria standards in terms of modeled habitat quality, the efforts will be deemed to have failed. Absence of 
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nesting Swainson’s hawks over the 10-year period will not be a criterion for failure as long as the Riparian habitat has otherwise 
achieved the establishment or re-establishment standards. If, at any time during the monitoring period, restored habitat is declining 
beyond remediation, dying, or dead, efforts will be deemed to have failed. Remediation of failed re-establishment efforts must 
occur within 1 year after efforts are deemed unsuccessful. 

Objective SH5. For each of the 36 known 
nesting trees within the UDA, plant 10 trees 
that are modeled for Swainson’s hawk 
nesting within SSHCP Preserves. Plant 
nesting trees on properties protected by the 
SSHCP within PPUs 4, 6, and 8, and near 
protected foraging habitat. Tree species will 
be selected based on known suitability as 
nesting habitat for Swainson’s hawk, and 
the planted trees must be maintained and/or 
replaced in perpetuity.  

SH5.1. Plant nesting trees on properties protected by the SSHCP and within proximity to protected foraging habitat. Tree species 
will be selected based on known suitability as nesting habitat for Swainson’s hawk. To minimize temporal loss, a mix of tree 
species will be planted at each site to include fast- and slow-growing species. Trees that are acceptable for planting include 
Fremont’s cottonwood (Populus fremontii), valley oak (Quercus lobata), blue oak (Q. douglasii), interior live oak (Q. wislizenii), 
western sycamore (Platanus racemosa), red willow (Salix laevigata), and Northern California black walnut (Juglans hindsii). 
Clusters of five trees must be established and maintained for every 40 acres of agricultural cropland preserved, and must include 
at least two different species, one of which must be a fast-maturing tree such as Fremont’s cottonwood or red willow. Trees will be 
placed at the edges of agricultural fields. To help ensure survivorship, acorns will be used to establish oak trees, and at least 10 
acorns will be planted for each required tree (i.e., if a cluster is to be composed of two cottonwoods and three valley oaks, then 30 
valley oak acorns must be planted). 

Objective SH6. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 729 acres of modeled foraging 
habitat for Swainson’s hawk is re-
established and/or established (see 
Objectives RIP2 and RIP4). 

SH6.1. The Implementing Entity will select re-establishment/establishment sites for foraging habitat considering certain criteria, 
including the following: 

 Presence of irrigation systems that are engineered to provide for alfalfa production. 

 Agricultural lands that could support plantings of additional trees for future use as Swainson’s hawk nest trees. 

 Within 3 miles of active nest sites where the record of the nest site is not older than 5 years, unless confirmed to be currently 
active by new surveys. 

 Proximity to large, contiguous area of open space that provides foraging habitat. 

 Proximity to stream riparian corridors containing large trees that potentially provide nesting habitat. 

 Preserves are not adjacent to wind energy facilities. 

Objective WK1. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 31,205 acres of modeled 
foraging habitat for white-tailed kite is 
preserved (see Objectives VG1, AG1, RIP1, 
RIP3, SW1, VP1, VP3, and BOW1). 

WK1.1. The Implementing Entity will select Preserve sites for foraging habitat considering certain criteria, including the following: 

 Agricultural lands that support perennial crops (e.g., alfalfa) rather than annual crops. 

 Known to be used by white-tailed kite for foraging. 

 On parcels 20 acres or greater and/or occurs in larger, open space areas. 

 Linked or adjacent to currently preserved lands.  

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 
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Objective WK2. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 974 acres of modeled nesting 
or nesting/foraging habitat for white-tailed 
kite is preserved (see Objectives RIP1, 
RIP3, and BOW1). 

WK2.1. The Implementing Entity will select Preserve sites for nesting habitat, including Blue Oak Woodland, Mixed Riparian 
Woodland, and Mixed Riparian Scrub, considering certain criteria, including the following: 

 Large, unfragmented patches connected to Grassland and agriculture areas known to support high prey densities. 

 Closed canopy consisting of multiple vegetation layers, including mature trees. 

 Known to support nesting white-tailed kite. 

 On parcels 20 acres or greater and/or occurs in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 

Objective WK3. During assembly of the 
SSHCP Preserve System, ensure a 
minimum of 767 acres of modeled foraging 
habitat for white-tailed kite is re-established 
and/or established (see Objectives VP2, 
RIP2, RIP4, and SW2). 

WK3.1. Implement Conservation Actions VP2, RIP2, RIP4, and SW2. Foraging habitat re-establishment or establishment will 
involve establishing habitat, including vegetation structure modeled for voles (Microtus californicus) where it historically occurred 
but no longer exists due to loss of or changes in ecological factors. White-tailed kite foraging habitat re-establishment or 
establishment will occur only where non-modeled habitat is converted to modeled habitat. 

WK3.2. Re-establish or establish nesting habitat in areas that have a range of riparian plant assemblages that include large trees 
such as cottonwood and valley oak, as well as an understory of Mixed Riparian Scrub. The Implementing Entity will select re-
establishment/establishment sites for nesting habitat considering certain criteria, including the following: 

 Located along existing riparian corridors where nesting habitat likely existed in the past, such as along the Cosumnes River and 
Deer Creek. 

 Located within a new or existing preserve or habitat corridor. Created Riparian Woodland areas must be able to support a wide 
variety of species. 

 Located in areas within at least 0.5 mile of modeled foraging habitat. 

 Supports soil and topography modeled for restoring target habitat. 

 Located at least 500 feet from urban land uses, including structures and roads. 

 Avoidance of locations that historically did not support Riparian Woodland. 

 Avoidance of locations within the existing Vernal Pool landscape. 

Surveys will be conducted after 1 year and every 5 years thereafter to monitor prey abundance. If, after the first year or any 5-year 
interval thereafter, the re-established habitat is not meeting re-establishment criteria standards, the efforts will be deemed to have 
failed. Remediation of failed re-establishment efforts must occur within 1 year after efforts are deemed unsuccessful. 
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Objective WK4. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 601 acres of modeled nesting 
or nesting/foraging habitat for white-tailed 
kite is re-established and/or established 
(see Objectives RIP2 and RIP4). 

See Conservation Action WK2.1. 

 

Objective NH1. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 1,245 acres of modeled 
foraging habitat for northern harrier (Circus 
cyaneus) is preserved (see Objectives VG1, 
AG1, VP1, VP3, FWM1, and SW1). 

NH1.1. The Implementing Entity will select Preserve sites for foraging habitat considering certain criteria, including the following: 

 Open habitats with dense, tall (12 to 38 inches) vegetation. 

 Known to support high prey densities (small mammals). 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Potentially support other Covered Species. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 

Objective NH2. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 30,048 acres of modeled 
nesting/foraging habitat for northern harrier 
is preserved (see Objectives VG1 and 
AG1). 

NH2.1. The Implementing Entity will select Preserve sites for nesting/foraging habitat considering the following criteria: 

 Open habitats with dense, tall (12 to 38 inches) vegetation. 

 Wet or moist sites for nesting. 

 Known to support high prey densities (small mammals). 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Potentially support other Covered Species. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 

Objective NH3. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 856 acres of modeled foraging 
habitat for northern harrier is re-established 
and/or established (see Objectives VP2, 
FWM2, and SW2). 

NH3.1. The Implementing Entity will select re-establishment/establishment sites for foraging habitat considering certain criteria, 
including the following: 

 Historically contained intact foraging habitat. 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Could potentially support other Covered Species. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 
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Objective BO1. Preserve seven occupied 
western burrowing owl (Athene cunicularia) 
sites (commensurate with 20% of the 
estimated number of sites within the UDA as 
of 2014), preserve at least 200 acres of land 
surrounding each occupied burrow site, and 
maintain modeled habitat for western 
burrowing owl within 0.4 mile of breeding 
sites.  

BO1.1. The Implementing Entity will select Preserve sites that include nesting habitat land cover types considering certain criteria, 
including the following: 

 Known to support breeding burrowing owls. 

 Located within 3 miles of a known nesting site or modeled nesting habitat. 

 Known to support high rodent populations during the breeding season. 

 Expand upon or link already preserved lands and will not be bisected by new roadways or incur impacts from any other 
infrastructure developments. 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Potentially support other Covered Species. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 

BO1.2. Preserve modeled nesting habitat within PPUs 4, 6, and/or 8. 

Objective BO2. For each burrowing owl or 
burrowing owl pair passively excluded, 
protect 200 acres of modeled habitat for 
western burrowing owl and establish a 
ground squirrel (Spermophilus 
(Otospermophilus) beecheyi) colony and 
augment with artificial burrows as 
appropriate (determined by TAC). Artificial 
burrows will be established at appropriate 
locations throughout the Preserve System 
pursuant to CDFW (CDFG 2012 guidelines) 
or as otherwise determined by the TAC.  

BO2.1. Select Preserve sites in areas with known species occurrences and that contain modeled habitat. Manage these locations 
to maintain the following: 

 Open, well-drained terrain with low risk of flooding.  

 Short, sparse vegetation. 

 Underground burrows or burrow facsimiles. 

 Modeled foraging habitat within 0.4 mile of breeding sites. 

 Enhanced foraging habitat quality through 

o Promoting fossorial mammal populations in areas that are modeled foraging habitat; 

o Providing sentinel posts or mounds near burrows; and 

o Creating rock piles near nest burrows. 

Objective LS1. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 9,152 acres of modeled 
foraging habitat for loggerhead shrike 
(Lanius ludovicianus) is preserved (see 
Objectives VG1, AG1, SW1, VP1, and VP3). 

LS1.1. The Implementing Entity will select Preserve sites for foraging habitat considering certain criteria, including the following: 

 Lands that are open with sparse vegetation for foraging. 

 Available hunting perches with an open view. 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Known to support loggerhead shrike and other Covered Species. 

 Linked or adjacent to currently preserved lands. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 
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Objective LS2. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 22,014 acres of modeled 
nesting/foraging habitat for loggerhead 
shrike is preserved (see Objectives VG1, 
RIP1, and RIP3). 

LS2.1. The Implementing Entity will select Preserve sites for nesting/foraging habitat considering certain criteria, including the 
following: 

 Lands that are open with sparse vegetation for foraging interspersed with scattered or isolated low trees or large shrubs for nest sites. 

 Available hunting perches with an open view. 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Known to support loggerhead shrike and other Covered Species. 

 Linked or adjacent to currently preserved lands. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 

Objective LS3. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 592 acres of modeled nesting 
habitat for loggerhead shrike is re-
established and/or established (see 
Objectives RIP2 and RIP4). 

LS3.1. The Implementing Entity will select re-establishment/establishment sites for nesting habitat considering certain criteria, 
including the following: 

 Lands that possess or can be planted with scattered or isolated low trees or large shrubs for nest sites. 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Potential to support loggerhead shrike and other Covered Species after re-establishment and/or establishment. 

 Linked or adjacent to currently preserved lands. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 

Loggerhead shrike habitat re-establishment will only occur where habitat historically occurred but no longer exists due to loss of or 
changes in ecological factors. 

Objective LS4. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 965 acres of modeled nesting 
habitat for loggerhead shrike is preserved 
(see Objectives RIP2 and RIP4). 

See Conservation Action LS2.1. 

Objective LS5. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 729 acres of modeled foraging 
habitat for loggerhead shrike is re-
established and/or established (see 
Objective SW2). 

LS5.1. The Implementing Entity will select re-establishment/establishment sites for foraging habitat considering certain criteria, 
including the following: 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Potential to support loggerhead shrike and other Covered Species after re-establishment and/or establishment. 

 Linked or adjacent to currently preserved lands. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 

Loggerhead shrike habitat re-establishment will only occur where habitat historically occurred but no longer exists due to loss of or 
changes in ecological factors. 
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Objective GS1. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 257 acres of modeled roosting 
or roosting/foraging habitat for greater 
sandhill crane is preserved. Roosting habitat 
will be preserved and maintained within 
PPUs 4, 6, and 8, with a minimum of 75% 
within PPU 6 (see Objectives VP1, SW1, 
and FWM1). 

GS1.1. The Implementing Entity will select Preserve sites for roosting habitat considering certain criteria, including the following: 

 Known roost sites. 

 Located within 2 miles of modeled foraging habitat outside the UDA. 

 20 acres or greater and/or occurs in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Potentially support other Covered Species or where management can be used to enhance or re-establish natural ecosystem 
processes and attract other Covered Species. 

 At least 1,000 feet from disturbances such as roads or other operations that may disturb roosting.  

 Free of fences and power lines. 

 Seasonal wetland present from September to mid-March. 

 Supports natural drainage inflows, or water delivery mimics natural hydrologic cycles. 

The Implementing Entity will also coordinate with relevant conservation entities and the Wildlife Agencies to determine the most 
effective preserve acquisitions to account for potential geographic shifts in the greater sandhill crane population within the SSHCP 
Plan Area in anticipation of, and as a result of, sea-level rise. 

Objective GS2. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 7,751 acres of modeled 
foraging habitat for greater sandhill crane is 
preserved (see Objectives AG1, AG2, and 
VG1). 

GS2.1. The Implementing Entity will select Preserve sites for foraging habitat considering certain criteria, including the following: 

 Modeled foraging habitat located within 2 miles of known roost sites or modeled roosting habitat outside the UDA. 

 On parcels 20 acres or greater and/or that occur in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Potentially support other Covered Species or where management can be used to enhance or re-establish natural ecosystem 
processes and attract other Covered Species.  

 Free of fences and power lines. 

 Contain available sources of “grit,” including gravel and dirt roads or rocky uplands. 

The Implementing Entity will also coordinate with relevant conservation entities and the Wildlife Agencies to determine the most 
effective preserve acquisitions to account for potential geographic shifts in the greater sandhill crane population within the SSHCP 
Plan Area in anticipation of, and as a result of, sea-level rise. 

Objective GS3. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 184 acres of modeled roosting 
habitat or roosting/foraging habitat for 
greater sandhill crane is established and/or 

GS3.1. Implement Conservation Actions for Objectives SW2 and FWM2. Select re-establishment or establishment sites outside the 
UDA based on the same criteria used for preservation sites in GS1.1 and GS2.1. Habitat re-establishment and establishment will 
only occur where it replaces low-quality foraging or roosting habitat, including the following features: 

 Replacement of unmodeled agriculture uses such as orchards and vineyards with habitats supporting high prey abundance (e.g., 
invertebrates), including Grassland, suitable Croplands, Irrigated Pasture, and Wet Meadow. 
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re-established. Re-establish two new roost 
sites (minimum of 90 acres of Freshwater 
Marsh/Seasonal Wetland complex each) 
every 2 miles in the gap between the 
Cosumnes population and the Stone Lakes’ 
population or other strategic locations if that 
gap is closed by another HCP or 
conservation project (see Objectives VP2, 
SW2, and FWM2). 

 Removal of physical structures that can cause collisions during takeoff and flying, including fences, distribution lines, and other 
built structures. 

 Removal of human disturbances from otherwise modeled foraging and roosting habitat.  

 Establishment of suitable hydrologic regimes at roosting sites. 

 Grit sources near foraging areas. 

Objective GS4. Create a visual screen of 
woody vegetation near human disturbances 
such as buildings, bridges, and paved roads 
from permanent roosting habitat within PPU 
6. Screens should be located as appropriate 
to not interfere with habitat usage by greater 
sandhill crane.  

GS4.1. Plant visual screens of woody vegetation in known and potential roosting sites within PPU 6 where there are nearby human 
disturbances, including roads, bridges, and dwellings. 

Objective GS5. As part of the 2,000 acres 
preserved under Objective AG2, establish 
and maintain 10 food plots in strategic 
locations totaling a minimum of 200 acres 
within an agricultural setting for greater 
sandhill crane foraging habitat within PPU 6. 
Maintain the 200 acres among the 10 food 
plots as irrigated pasture or planted with 
crops preferred by greater sandhill crane as 
foraging habitat. Crops may include alfalfa, 
corn, wheat, or rice. Strategic placement of 
food plots will include locations for food 
plots in upland areas above the floodplain. 

GS5.1. Maintain the 200 acres among the 10 food plots as irrigated pasture or planted with crops preferred by greater sandhill 
crane as foraging habitat. Crops may include alfalfa, corn, wheat, or rice. Preference shall be given to corn or rice. The 10 food 
plots will be distributed throughout PPU 6 at a minimum of five locations, each at least 20 acres. Food plots must be within 1.5 
miles of irrigated pasture-grassland or other pasture, and within 2 miles of known roosting sites. Crops must not be harvested or 
removed until March. Crops such as corn should be knocked over at a height and as early as possible in the season to maximize 
the benefit and give access to greater sandhill cranes while still impeding geese from exploiting the resource.The Implementing 
Entity will also coordinate with relevant conservation entities and the Wildlife Agencies to determine the most effective preserve 
acquisitions to account for potential geographic shifts in the greater sandhill crane population within the SSHCP Plan Area in 
anticipation of, and as a result of, sea-level rise. 

 

Objective GS6. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 1,000 acres of high-value 

GS6.1. The Implementing Entity will select Preserve sites for high-value foraging habitat outside the 100-year floodplain 
considering certain criteria, including the following: 

 Modeled high-value foraging habitat that is located outside the 100-year floodplain. 
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modeled foraging habitat for greater sandhill 
crane outside the 100-year floodplain is 
preserved (see Objectives VP1, SW1, and 
FWM1). 

 Located within 2 miles of known roost sites or modeled roosting habitat outside the UDA. 

 On parcels 20 acres or greater and/or that occur in larger, open space areas. 

 Is recorded as supporting greater sandhill crane foraging during previous flood events. 

 Linked or adjacent to currently preserved lands. 

 Potentially support other Covered Species or where management can be used to enhance or re-establish natural ecosystem 
processes and attract other Covered Species.  

 Free of fences and power lines. 

 Contain available sources of “grit,” including gravel and dirt roads or rocky uplands. 

The Implementing Entity will also coordinate with relevant conservation entities and the Wildlife Agencies to determine the most 
effective preserve acquisitions to account for potential geographic shifts in the greater sandhill crane population within the SSHCP 
Plan Area in anticipation of, and as a result of, sea-level rise. 

Objective TB1. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 4,149 acres of modeled 
foraging habitat for tricolored blackbird is 
preserved (see Objectives AG1, AG2, 
FWM1, VG1, VP1, VP3, FWM1, OW1, and 
SW1). 

TB1.1. The Implementing Entity will select Preserve sites for foraging habitat considering certain criteria, including the following: 

 Expand on or link already preserved lands and not bisected by new roadways or incur impacts from any other infrastructure 
developments. 

 Located within 1 mile of a known nesting site or modeled nesting habitat (note: intensive row crops, vineyards, and orchards 
generally do not provide modeled foraging habitat). 

 Contains vegetation with a potential for high insect populations during the breeding season (April through July). 

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract tricolored blackbird. 

Objective TB2. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 27,532 acres of modeled 
nesting/foraging habitat for tricolored 
blackbird is preserved, including a minimum 
of 402 acres of Freshwater Marsh and 
Seasonal Wetland (see Objectives AG1, 
AG2, VG1, VG1, FWM1, and SW1). 

 

TB2.1. The Implementing Entity will select Preserve sites for aquatic nesting/foraging habitat, including Seasonal Wetland and 
Freshwater Marsh land cover types considering certain criteria, including the following: 

 Has nesting substrate (e.g., tules, cattails) in an extensive area (minimum 2 acres) to accommodate large tricolored blackbird 
colonies. 

 Known to currently or historically support a tricolored blackbird colony. 

 Located within 3 miles of a known foraging site or modeled foraging habitat (note: intensive row crops, vineyards, and orchards 
generally do not provide modeled foraging habitat). 

 Open water (e.g., canal, lakeshore, or farm pond) within 1,640 feet of nesting substrate to provide a water source for nestlings.  

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 
Management for tricolored blackbird will include maintaining young, lush growth of emergent wetland (cattails or tules). 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-49 February 2018 

Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
TB2.2. The Implementing Entity will select Preserve sites for upland nesting/foraging habitat, including Cropland, Valley Seasonal 
Wetland, and Freshwater Marsh land cover types considering certain criteria, including the following: 

 Has upland nesting substrate (e.g., Himalayan blackberry thickets) in an extensive area (minimum 2 acres) to accommodate 
large tricolored blackbird colonies. 

 Known to currently or historically support a tricolored blackbird colony. 

 Located within 3 miles of a known foraging site or modeled foraging habitat (note: intensive row crops, vineyards, and orchards 
generally do not provide modeled foraging habitat). 

 Open water (e.g., canal, lakeshore, or farm pond) within 1,640 feet of nesting substrate to provide a water source for nestlings.  

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species. 
Management for tricolored blackbird will include maintaining young, lush growth of emergent wetland (cattails or tules). 

Objective TB3. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 917 acres of modeled foraging 
habitat for tricolored blackbird is re-
established and/or established (see 
Objectives FWM2, SW2, OW2, and VP2). 

TB3.1. Implement Conservation Actions FWM2.1, SW2.1, OW2.1, and VP2.1. The Implementing Entity will select re-
establishment/establishment sites for aquatic modeled habitat considering certain criteria, including the following: 

 Occurs within 1,000 feet of a nesting colony, that is occupied at the time of re-establishment/establishment or that was recorded 
as an occupied nesting colony at any time since 2008. Sources for occupied nesting colonies are the California Natural Diversity 
Database (CNDDB), Tricolored Blackbird Portal, eBird, or other data sources approved by the Wildlife Agencies.  

 Includes all or a mix of Irrigated Pasture Grassland, Cropland, Vernal Pool, Seasonal Wetland, Swale, Freshwater Marsh, Open 
Water, and/or Valley Grassland, preferably situated within a mosaic of foraging habitat (as opposed to on the edge of foraging 
habitat) and providing adequate insect prey.  

 Tricolored blackbird habitat establishment/re-establishment will occur only where currently non-modeled habitat is converted to 
modeled habitat (e.g., conversion of a current non-wetland to a wetland). Modeled nesting substrate includes flooded, thorny, 
spiny, or “visually” but not actually spiny vegetation. 

Surveys will be conducted after the first year and every 5 years thereafter to monitor success. If, after the first year or any 5-year 
interval thereafter, the established or re-established habitat is not meeting establishment or re-establishment criteria standards, the 
efforts will be deemed to have failed. Remediation of failed establishment or re-establishment efforts must occur within 1 year after 
efforts are deemed unsuccessful. 

Objective TB4. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 232 acres of modeled 
nesting/foraging habitat for tricolored 
blackbird is re-established and/or 

TB4.1. The Implementing Entity will select re-establishment/establishment sites for nesting/foraging habitat, including Valley 
Grassland, Seasonal Wetland, and Freshwater Marsh land cover types considering certain criteria, including the following: 

 Known to historically support a tricolored blackbird colony. 

 Located within 1 mile of a known foraging site or SSHCP land cover type that provides modeled nesting and foraging habitat 
(Valley Grassland, Freshwater Marsh, Seasonal Wetland (Section 3.4.5)). Intensive row crops, vineyards, and orchards generally 
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established (see Objectives FWM2 and 
SW2). 

do not provide modeled foraging habitat. 

 Open water (e.g., canal, lakeshore, or stock pond) to provide water for nestlings within 1,640 feet of area where upland nesting 
substrate can be re-established and/or established.  

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract Covered Species.  

 Management for tricolored blackbird will include maintaining young, lush growth of emergent wetland (cattails or tules) or for 
upland sites, blackberry bushes or other suitable spiny bushes. 

Objective TB5. Provide mitigation for loss of 
any tricolored blackbird nesting colony site 
that is occupied at the time of Covered 
Activity implementation or was recorded as 
an occupied nesting colony at any time 
since 2008. Sources for occupied nesting 
colonies are the California Natural Diversity 
Database, Tricolored Blackbird Portal, 
eBird, or other data sources approved by 
the Wildlife Agencies. Minimum mitigation is 
to protect one extant unprotected 
occurrence of a nesting colony prior to take 
of one nesting colony of tricolored blackbird. 
Ensure that at least five extant tricolored 
blackbird colonies that were occupied in 
recent years are maintained and managed 
within the SSHCP Preserve System. 

TB5.1. Protect at least one extant unprotected occurrence of a nesting colony prior to take of one nesting colony of tricolored 
blackbird. Each of the extant occurrences preserved will meet the following criteria:  

 Has supported a minimum of 200 individual tricolored blackbirds during one or both of the survey years preceding the project 
application. 

 A protected nesting substrate (including wetlands that are flooded March to July, and thorny, spiny, or “visually” but not actually 
spiny vegetation). 

 Open accessible water within 1,640 feet of the nesting substrate. 

 Located within 1 mile of at least 500 acres of a known foraging site or SSHCP land cover type that provides modeled nesting and 
foraging habitat (Valley Grassland, some Cropland, Freshwater Marsh, Seasonal Wetland (Section 3.4.5)). This requirement 
targets lands with adequate insect forage. Intensive row crops, vineyards, and orchards generally do not provide modeled 
foraging habitat. 

One or more of the three elements (nesting substrate, access to open water as a water source for nestlings, and modeled foraging 
habitat) may be provided through establishment or re-establishment through Conservation Action TB3.1. If re-establishment is 
included, surveys will be conducted the first year and every 5 years thereafter to monitor success. If, after the first year or any 5-
year interval thereafter, the restored habitat is not meeting re-establishment criteria standards, the efforts will be deemed to have 
failed. Remediation of failed re-establishment efforts must occur within 1 year after efforts are deemed unsuccessful. 

Objective TB6. Conduct an experimental 
study to identify management actions to 
protect tricolored blackbird colonies (e.g., 
coarse netting to reduce nest predation or 
impact of pesticides). 

TB6.1. Select one or more existing tricolored blackbird colonies as experimental populations. If a large colony is available, test 
several potential feasible management actions within that one colony. If results of experimental treatments indicate a measurable 
and biologically significant decrease in nest predation or increased fledgling success and that treatments are feasible, include 
these management actions within Preserve Management Plans for Preserves that include historic or current tricolored blackbird 
colonies. 

Objective TB7. Ensure that at least one 
large tricolored blackbird colony (i.e., one 
that has historically (from 1950 onward) 

TB7.1 Each of the large colonies preserved will meet the following criteria:  

 Has supported a minimum of 1,500 individual tricolored blackbirds during a survey year since 1950. 
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supported a minimum of 1,500 individuals) 
is protected.  

 A protected nesting substrate (including flooded, thorny, spiny, or “visually” but not actually spiny vegetation). 

 Open accessible water to provide a water source for nestlings within 1,640 feet of the nesting substrate. 

 At least 500 acres of modeled foraging habitat (that may include any combination of Irrigated Pasture Alfalfa, Vernal Pool, Valley 
Grassland, Seasonal Wetland, Swale, and Freshwater Marsh) providing adequate insect prey within a 1-mile radius of the 
nesting colony.  

One or more of the three elements (nesting substrate, access to open water, and modeled foraging habitat) may be provided 
through establishment or re-establishment through Conservation Action TB3.1. If re-establishment is included, surveys will be 
conducted the first year and every 5 years thereafter to monitor success. If, after the first year or any 5-year interval thereafter, the 
restored habitat is not meeting re-establishment criteria standards, the efforts will be deemed to have failed. Remediation of failed 
re-establishment efforts must occur within 1 year after efforts are deemed unsuccessful. 

Objective TB8. For any tricolored blackbird 
nesting colony that is removed by a 
Covered Activity, re-establish and/or 
establish three new colonies within SSHCP 
Preserves. Re-established and/or 
established colonies can be in aquatic 
(freshwater marsh, seasonal wetland) or 
upland (annual grassland) habitat types, 
and must be within 0.5 mile of appropriate 
agricultural forage crops (especially alfalfa) 
or annual grasslands that provide adequate 
foraging opportunities. 

TB8.1. When re-establishing and/or establishing aquatic nesting colony sites, the Implementing Entity will consider the following in 
their design: 

 Avoid management of properties for fall and winter waterfowl habitat. Maintain flooded marshes from spring into July through 
irrigation or impoundment (8–12 inches standing water through spring). As necessary, use graywater or recycled water sources 
for spring irrigation. 

 Plant mixture of cattails and tules (cattails more abundant) in seasonal wetlands and freshwater marshes if absent. Manage the 
wetlands for large patches of cattails (at least 100 feet in width), spaced away from the shoreline. Refresh cattails by 
mowing/disking or burning, not less than every 3 years in fall and winter. 

 Protect the colony site from encroachment by trees or high shrubs, to eliminate perching sites for avian nest predators. 

 Sites selected for re-establishment/establishment of aquatic nesting habitat must be within 0.5 mile of appropriate agricultural 
forage crops (especially alfalfa) or annual grasslands. Agricultural operations or grasslands should ideally be protected in 
SSHCP Preserves, but if not, must be free from pesticide use so that insect populations are not reduced. 

 Encourage cattle grazing near suitable breeding colony sites if possible. Grazing increases insect abundance and the short grass 
increases tricolored blackbird access to insects. As an alternative to cattle grazing, conduct prescribed burns every 5 years. The 
preferred grass height to maintain by grazing is less than 15 inches. 

 Near the aquatic nesting colony site, promote insect production in early spring through irrigation or other methods. Preferred 
insect prey include grasshoppers and caterpillars, but aquatic insect larvae can also provide food.  

 Tules or cattails will be cut down or removed after each season to allow for growth of new tules and cattails. 

TB8.2. When re-establishing and/or establishing upland nesting colony sites, the Implementing Entity will consider the following in 
their design: 

 Provide native spiny, thorny, thick substrate such as California blackberry (Rubus ursinus), prickly lettuce (Lactuca serriola), 
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Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
nettles (Urtica dioica), California rose (Rosa californica), sandbar willow (Salix exigua), and mugwort (Artemisia douglasiana). 

 Protect existing patches of non-native Himalayan blackberry (Rubus armeniacus) and milk thistle (Silybum marianum) patches 
and allow planting in select areas. These provide superior upland habitat compared to native species as they are more thick and 
spiny. 

 Protect the colony site from encroachment by trees or high shrubs to eliminate perching sites for avian nest predators. Patches 
should remain in the open to avoid predator access from trees and shrubs. 

 Target establishment of high-density patches with height of 4 to 10 feet in existing pastureland and rangeland. Irrigating in 
March–April can help increase the height and density of the plants if the winter has been dry. 

 Do not prune or mow patches until after the nesting season. 

 Sites selected for re-establishment/establishment of upland nesting habitat must be within 0.5 mile of appropriate agricultural 
forage crops (especially alfalfa) or annual grasslands. Agricultural operations or grasslands should ideally be protected in 
SSHCP Preserves, but if not, must be free from pesticide use so that insect populations are not reduced. 

 Ensure a water source is available within 1,500 feet of a target upland colony site throughout the breeding season. Water 
sources can include ponds, marshes, canals, stock ponds, and streams.  

Mammal Covered Species 

Objective AB1. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 23,171 acres of modeled 
habitat for American badger (Taxidea taxus) 
is preserved (see Objectives BOW1, VG1, 
VP1, VP3, and SW1). 

AB1.1. The Implementing Entity will select Preserve sites for modeled habitat considering certain criteria, including the following: 

 Large areas (e.g., relatively undisturbed by human activity). 

 Supporting friable soils. 

 Known to support high prey densities, particularly ground squirrels and pocket gophers. 

 Where management can be used to enhance or re-establish natural ecosystem processes. 

Objective AB2. During Preserve Assembly, 
ensure that a minimum of 767 acres of 
modeled habitat for American badger is re-
established and/or established (see 
Objectives VP2 and SW2). 

AB2.1. The Implementing Entity will select re-establishment/establishment sites for modeled habitat considering certain criteria, 
including the following: 

 Large areas (e.g., relatively undisturbed by human activity). 

 Supporting friable soils. 

 Known to support high prey densities, particularly ground squirrels and pocket gophers. 

 Where management can be used to enhance or re-establish natural ecosystem processes. 

Objective WR1. During Preserve Assembly, 
ensure that a minimum of 23,910 acres of 
modeled foraging habitat for western red bat 
(Lasiurus blossevillii) is preserved (see 

WR1.1. The Implementing Entity will select Preserve sites for foraging habitat considering certain criteria, including the following:  

 Foraging areas known to be used by western red bats. 

 Located within 2–3 miles of permanent water. 
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
Objectives BOW1, RIP1, RIP3, AG1, VG1, 
VP1, VP3, SW1, OW1, FWM1, and SC1). 

 Areas known or having potential to support high insect prey densities. 

 Few or no human disturbances.  

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Absence of or few habitat-fragmenting features, including roads and other infrastructure. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract other Covered Species. 

Objective WR2. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 841 acres of modeled 
roosting/foraging habitat for western red bat 
is preserved (see Objectives BOW1, RIP1, 
and RIP3). 

WR2.1. The Implementing Entity will select Preserve sites for roosting/foraging habitat considering certain criteria, including the 
following:  

 Active roosting sites, especially maternity sites (note that buildings, bridges, and other built structures may be used for roosting). 

 Located within 2–3 miles of foraging habitat and permanent water. 

 Foraging areas known to be used by western red bat. 

 Areas known or having potential to support high insect prey densities. 

 Few or no human disturbances.  

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Absence of or few habitat-fragmenting features, including roads and other infrastructure. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract other Covered Species. 

Objective WR3. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 1,317 acres of modeled 
foraging habitat for western red bat is re-
established and/or established (see 
Objectives VP2, SW2, OW2, FWM2, RIP2, 
and RIP4). 

WR3.1. The Implementing Entity will select re-establishment/establishment sites for foraging habitat considering certain criteria, 
including the following:  

 Areas known or having potential to support high insect prey densities. 

 Located within 2–3 miles of permanent water. 

 Few or no human disturbances.  

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Absence of or few habitat-fragmenting features, including roads and other infrastructure. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract other Covered Species. 

Objective WR4. During assembly of the 
SSHCP Preserve System, ensure that a 
minimum of 450 acres of modeled 

WR4.1. The Implementing Entity will select re-establishment/establishment sites for roosting/foraging habitat considering certain 
criteria, including the following:  

 Areas known or having potential to support high insect prey densities. 
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Table 7-1 

Biological Goals, Measurable Objectives, and Conservation Actions 

Measurable Objectives Conservation Actions 
roosting/foraging habitat for western red bat 
is re-established and/or established (see 
Objectives RIP2 and RIP4). 

 Located within 2–3 miles of foraging habitat and permanent water. 

 Few or no human disturbances.  

 On parcels 20 acres or greater and/or occur in larger, open space areas. 

 Linked or adjacent to currently preserved lands. 

 Absence of or few habitat-fragmenting features, including roads and other infrastructure. 

 Where management can be used to enhance or re-establish natural ecosystem processes and attract other Covered Species. 
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7.4 Development of the SSHCP Preserve System 

The Plan Permittees will use the key conservation biology principles described in Section 7.1 

and the Biological Goals and Measurable Objectives (Section 7.3) to develop the SSHCP 

Preserve System.  

7.4.1 Preserve System Assembly Process 

As described in Chapter 1, the Plan Area contains two regions: the UDA, where local 

jurisdictions anticipate urban growth, and lands outside the UDA, which are characterized by 

agricultural land uses and already include some large areas of conservation lands. Habitat 

preservation and management requirements in the UDA differ from those outside the UDA 

because these areas are subject to different land uses. Large SSHCP Preserves established 

outside of the UDA will occur in a matrix of open space and agricultural lands interspersed with 

agricultural residential communities; smaller SSHCP Preserves in the UDA will be surrounded 

by urban, suburban, industrial, and commercial land uses. Each Preserve in the SSHCP Preserve 

System will be established by one of two processes: 

 Hardline process. This process is termed “hardline” because the exact locations and 

Preserve boundaries are known at the time of Plan preparation. Inside the UDA, some 

Preserves have already been proposed by willing landowners. These nine “hardline” 

Preserve locations are all within the UDA, and total approximately 1,800 acres (see 

Figures 7-2 through 7-5 and Section 7.5). 

 Criteria-based process. These Preserves are “criteria-based,” meaning the exact 

Preserve boundaries and locations are not known at the time of Plan preparation. Criteria-

based Preserves will be located within the UDA and outside the UDA. The criteria-based 

Preserves will be located and established as described below (see Section 7.5).  

The combined criteria-based and hardline preservation process will create an interconnected 

SSHCP Preserve System totaling 36,282 acres. All SSHCP Preserves will be preserved in 

perpetuity and would be acquired either as fee title or as conservation easements (see Chapter 9). 

As the SSHCP is implemented over the Permit Term, the new 36,282 acres SSHCP Preserve 

System will be established in a manner that supplements, complements, and links together many 

of the existing preserves
4
 within the Plan Area (Section 3.5).  

                                                 
4
  Existing preserve acres are not included as part of the new 36,282 acre SSHCP Preserve System, and are not 

considered a part of the SSHCP Preserve System. Existing preserves do not count towards achieving any of the 

Biological Goals and Measurable Objectives described in this chapter or any other components of the SSHCP 

Conservation Strategy. 
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FIGURE 7-2
Existing Preserves and SSHCP Planned Hardline Preserves

DRAFT/FINALSOUTH SACRAMENTO HABITAT CONSERVATION PLAN

SOURCE: USGS 2012, County of Sacramento 2012
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FIGURE 7-3
Existing Preserves and SSHCP Planned Hardline Preserves

DRAFT/FINALSOUTH SACRAMENTO HABITAT CONSERVATION PLAN

SOURCE: Bing 2015, County of Sacramento 2014
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FIGURE 7-4

Existing Preserve and SSHCP Planned Hardline Preserves
DRAFT/FINALSOUTH SACRAMENTO HABITAT CONSERVATION PLAN

SOURCE: Bing 2015, County of Sacramento 2014

Pa
th

: Z
:\P

ro
jec

ts\
Sa

cr
am

en
to

_C
ou

nt
y\

j73
84

_S
SH

CP
\M

AP
DO

C\
M

AP
S\

HC
P\

Ch
ap

te
r 7

\F
igu

re
 7

-0
4_

SS
HC

P_
RD

_Z
oo

m
_2

.m
xd

0 21
Miles

Preserve System
Urban Development Area (UDA)

Preserve Planning Units (PPU)

Existing Conservation
EXISTING PRESERVE

Galt SOI

Figure depicts existing preserves and hard-line planned conservation only. For a description
of soft-line planned conservation see Sections 7.5.2 and 7.5.3.

Conceptual
2000 Acres



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-62 February 2018 

 

INTENTIONALLY LEFT BLANK 

  



FIGURE 7-5

Existing Preserves and SSHCP Planned Hardline Preserves
DRAFT/FINALSOUTH SACRAMENTO HABITAT CONSERVATION PLAN

SOURCE: Bing 2015, County of Sacramento 2014
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7.4.2 Benefits to Non-Covered Species  

Although the SSHCP Preserve System is designed to provide benefits to Covered Species, establishing, 

managing, and monitoring the SSHCP Preserve System will also benefit non-covered native species 

within the Plan Area. For example, preserved Valley Grassland will provide foraging habitat for a 

range of bird species, and preserved Riparian Woodland will provide breeding habitat for many bird 

species. Establishment of large, well-linked Preserves and establishment of wildlife crossings as part of 

Urban Transportation and Rural Transportation Covered Activities will maintain habitat connectivity 

and provide movement corridors for mobile species such as deer (Odocoileus hemionus or Odocoileus 

hemionus columbianus), coyotes (Canis latrans), foxes (Urocyon cinereoargenteus), and others. 

7.4.3 Existing Preserves in the Plan Area  

The SSHCP Preserve System will be designed to link and to complement existing preserves, which 

are widely scattered within the Plan Area (see Section 3.5). The biological resources, aquatic 

resources, and Covered Species within the Plan Area will benefit from a network of new SSHCP 

Preserves that are interconnected to existing preserves (refer to Section 7.5.3 and Table 7-2). Existing 

preserve acres are not considered a part of the SSHCP Preserve System and do not count towards 

achieving any of the Biological Goals and Measurable Objectives described in this chapter or any 

other components of the SSHCP Conservation Strategy.  

Table 7-2 

Summary of SSHCP Preserve System and Existing Preserves by Preserve Planning Unit 

Preserve Planning Unit (PPU) 
Total PPU 

Area (acres) 
SSHCP Preserve 

(acres) 
Existing Preserve 

(acres) 
Total Preservation 

(acres) 

Inside UDA 

1 17,574 3,537 683 4,220 

2 9,271 584 33 617 

3 14,303 1,815 2,191 4,006 

4 5,253 527 0 527 

8 7,133 415 95 510 

Outside PPU 14,085 63 169 232 

Total 67,619 6,941 3,171 10,112 

Outside Urban Development Area  

1 2,156 219 495 714 

5 52,534 1,691 6,534 8,225 

6 95,196 9,750 28,076 37.826 

7 90,906 15,894 26,079 41,973 

Outside PPU 9,245 0 180 180 

Total 250,037 27,554 61,364 88,918 

Grand Total 317,655 34,495 64,535 99,030 
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7.5 Description of the SSHCP Preserve System 

This section describes the SSHCP Preserve System, including a description of preservation inside 

and outside of the UDA by PPU and by preserve category. As the Preserve System is assembled, 

the spatial configuration may be somewhat different than the Preserve System described in this 

section. The requirement to acquire a minimum 36,282-acre preserve system, to acquire 6,941 

acres of preserve within the UDA, and to establish preserves by preserve category (e.g., Landscape 

Preserve, Core Preserve, Minor Preserve, etc.) within each PPU as described below are firm 

commitments. In addition, the SSHCP is committing to the preservation of at least 6,065 acres of 

Valley Grassland and 210 acres of vernal pool within the UDA. While it is the intent of the SSHCP 

to generally adhere to the amount of preservation by land cover type assumed within and outside of 

the UDA, some flexibility is needed to ensure that the SSHCP is acquiring the best habitat 

available. Therefore, up to 15% of proposed preserve acreage that is assumed to occur outside of 

the UDA can be shifted to locations within the UDA. All candidate Preserves will be reviewed as 

described in Section 9.4. Section 7.6 presents the conservation analysis of the operating 

Conservation Strategy. 

The SSHCP Preserve System will include 36,282 acres of SSHCP Preserve, the majority of which 

would be preserved by conservation easements. Table 7-3 provides a breakdown of land cover 

types by acreage of existing habitat that will be preserved under the SSHCP Preserve System. 

Table 7-4 provides a breakdown of land covers by acreage of re-established/established habitat that 

will be preserved under the SSHCP Preserve System. The total amount of each land cover type 

presented in Tables 7-3 and 7-4 must be preserved within the SSHCP Plan Area. A minimum of 50 

acres of vernal pool, a minimum of 30 acres of swales, and a minimum of 300 acres of Vernal Pool 

Ecosystem must be re-established or established within the Mather Core Recovery Area. A 

minimum of 50 acres of Freshwater Marsh must be re-established or established within the UDA. 

The conservation analysis for land covers is provided in Section 7.6.1. 

Table 7-3 

Summary of Preservation of Existing Habitat within the SSHCP Preserve System 

Land Cover 
SSHCP Preserve System (acres) 

Inside UDA Outside UDA Total 

Wetland Waters  

Freshwater Marsh 54 73 127 

Seasonal Wetland 12 93 105 

Swales 92 186 278 

Vernal Pools 210 756 966 

Non-Wetland Waters  

Open Water 71 84 155 

Streams/Creeks (Intermittent and Perennial) 29 88 117 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-67 February 2018 

Table 7-3 

Summary of Preservation of Existing Habitat within the SSHCP Preserve System 

Land Cover 
SSHCP Preserve System (acres) 

Inside UDA Outside UDA Total 

Streams/Creeks VPIH (Ephemeral) 26 0 26 

Riparian  

Mixed Riparian Scrub/ Mixed Riparian 
Woodland* 

72 892 964 

Terrestrial 

Blue Oak Woodland/Blue Oak Savanna** 0 47 47 

Cropland/Irrigated-Pasture Grassland*** 310 9,386 9,696 

Valley Grassland 6,065 15,949 22,014 

Total Preserve Area 6,941 27,554 34,495 
*  Impacts to Mixed Riparian Woodland, Mixed Riparian Scrub and Mine Tailing Riparian Woodland will be mitigated by preserving any 

combination of Mixed Riparian Scrub and Mixed Riparian Woodland.  
**  Impacts to Blue Oak Woodland and Blue Oak Savanna will be mitigated by preserving any combination of Blue Oak Woodland and Blue 

Oak Savanna. 
***  Impacts to Cropland, Irrigated Pasture-Grasslands, Vineyard and Orchard will be mitigated by preserving any combination of Cropland 

and Irrigated Pasture Grassland.  

Table 7-4 

Summary of Re-established/Established Habitat within the SSHCP Preserve System 

Land Cover 
SSHCP Preserve System (acres) 

Inside UDA Outside UDA Total 

Wetland Waters  

Freshwater Marsh 50 77 127 

Seasonal Wetland 0 105 105 

Swales* 30 226 256 

Vernal Pools 50 339 389 

Non-Wetland Waters  

Open Water** 0 155 155 

Streams/Creeks 0 117 117 

Riparian  

Mixed Riparian Scrub/ Mixed Riparian 
Woodland*** 

0 591 591 

Terrestrial 

Blue Oak Woodland/Blue Oak Savanna**** 0 47 47 

Total Preserve Area 130 1,657 1,787 
*  The acreage necessary to provide compensatory mitigation for impacts to Stream/Creek (VPIH) (22 acres) is assumed in the Swale land 

cover type category. However, compensatory mitigation for Swale and Stream/Creek (VPIH) land cover types can be achieved by re-
establishing/establishing vernal pool land cover types. 

**  Compensatory Mitigation for Open Water can be achieved by re-establishing/establishing Open Water or an aquatic land cover type that provides 
equivalent or better habitat for Covered Species affected by the loss of Open Water, as determined by TAC. 

***  Compensatory Mitigation for Mixed Riparian Woodland, Mixed Riparian Scrub and Mine Tailing Riparian Woodland will be achieved by re-
establishing/establishing any combination of Mixed Riparian Woodland and Mixed Riparian Scrub. 

****  Compensatory Mitigation for Blue Oak Woodland and Blue Oak Savanna will be achieved by re-establishing/establishing any combination 
of Blue Oak Woodland and Blue Oak Savanna. 
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7.5.1 Preserve System Inside the UDA by PPU 

The following section summarizes the Preserve System inside the UDA in three ways: 

 By PPU, broken out by SSHCP land cover types 

 With regard to SSHCP Preserve categories (Landscape, Core, Minor, Satellite, Linkage, etc.)  

 In relation to existing preserves 

Subsections that follow provide more detailed commitments for SSHCP Preserves in each of the 

PPUs inside the UDA, as well as the portion of the Laguna Creek Wildlife Movement Corridor 

that is located outside the PPUs. Table 7-5 provides a summary of the acreage by SSHCP Land 

Cover Type in each PPU that is inside the UDA. SSHCP Preserves inside the UDA will account 

for approximately 20% of the Preserve System, most of which will be in PPUs 1, 3, and 4.  

The following subsections also provide a general description for where criteria-based Preserves 

will be sited to meet Biological Goals and Measurable Objectives (Table 7-1). As described above, 

the final spatial configuration of the SSHCP Preserve System inside the UDA may differ 

somewhat from the details provided for each PPU below, but the assembled SSHCP Preserve 

System must meet the SSHCP Biological Goals and Measurable Objectives. While the exact 

preserve configuration may differ somewhat from the descriptions provided below, the 

preservation acreages to be acquired within each PPU (as illustrated in Table 7-5) and by preserve 

category (e.g., Landscape Preserve, Core Preserve, Minor Preserve, etc.) must be achieved. The 

following subsections also provide qualitative discussions of Covered Species preservation in each 

of the PPUs. The full conservation analysis for Covered Species is provided in Section 7.6.2. 

Table 7-5 

Preservation of Natural Land Cover Types in the Preserve System by PPU Inside the UDA 

Land Cover Type 

SSHCP Preserves (acres) 

PPU 1 PPU 2 PPU 3 PPU 4 PPU 8 
Outside 
PPUs  Total 

Wetland Waters 

Freshwater Marsh 10 0 24 20 0 0 54 

Seasonal Wetland 0 1 0 4 6 1 12 

Swale 49 7 32 2 2 0 92 

Vernal Pool 133 17 49 8 1 2 210 

Non-Wetland Waters 

Open Water 51 2 14 4 0 0 71 

Stream/Creek 10 2 10 2 0 5 29 

Stream/Creek (VPIH) 17 6 3 0 0 0 26 
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Table 7-5 

Preservation of Natural Land Cover Types in the Preserve System by PPU Inside the UDA 

Land Cover Type 

SSHCP Preserves (acres) 

PPU 1 PPU 2 PPU 3 PPU 4 PPU 8 
Outside 
PPUs  Total 

Riparian 

Mixed Riparian 
Woodland/Mixed 
Riparian Scrub 

0 0 24 42 0 6 72 

Terrestrial 

Blue Oak 
Woodland/Blue Oak 
Savanna 

0 0 0 0 0 0 0 

Cropland/ Irrigated 
Pasture-Grassland 

0 0 0 0 310 0 310 

Valley Grassland  3,267 549 1,659 445 96 49 6,065 

Total 3,537 584 1,815 527 415 63 6,941 
 

7.5.1.1 PPU 1 

That portion of PPU 1 that is inside the UDA
5
 encompasses 17,574 acres and is bordered by U.S. 

Highway 50 to the north, Prairie City Road to the northeast, the Deer Creek floodplain boundary 

to the southeast, Sloughhouse to the south, and Sunrise Boulevard to the west. Land cover types 

in PPU 1 are summarized in Table 3-1. The dominant land cover in PPU 1 is Valley Grassland 

(within the Vernal Pool Ecosystem), which comprises 13,260 acres of the PPU. PPU 1 in the 

UDA also contains substantial amounts of Cropland (359 acres) and Mine Tailing Riparian 

Woodland (220 acres). PPU 1 also includes 389 acres of Vernal Pool that supports high-value 

vernal pool complexes, and 193 acres of Swale. Some urbanization has already occurred south of 

U.S. Highway 50 and east of Sunrise Boulevard, with High-Density Development comprising 

1,158 acres of PPU 1 in the UDA. PPU 1 encompasses the City of Rancho Cordova in the Plan 

Area, and lands east of Rancho Cordova in unincorporated areas of the County. Because much of 

PPU 1 is located in Rancho Cordova’s city limit and within the County’s Urban Services 

Boundary, it is anticipated that much of PPU 1 within the UDA will eventually be urbanized.  

PPU 1 contains documented occurrences for many SSHCP Covered Species (Figures 3-3 

through 3-30), including 28 occurrences of Boggs Lake hedge-hyssop (Gratiola heterosepala) 

(89% of the total number of occurrences in the Plan Area) , 39 occurrences of Sacramento 

                                                 
5
  Note that a small portion of PPU 1 is also located outside of the UDA. The portion of PPU 1 that is located 

outside of the UDA is discussed in Section 7.5.2. 
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Orcutt grass (92% of the total number of occurrences in the Plan Area),53 occurrences of 

legenere (Legenere limosa) (30% of the total number of occurrences in the Plan Area), one of 

the four slender Orcutt grass occurrences that occur in the Plan Area, and 703 occurrences of 

vernal pool tadpole shrimp (34% of the total number of occurrences in the Plan Area). There 

are 53 occurrences of vernal pool fairy shrimp within PPU 1 out of a total of 533 occurrences 

Plan Area-wide, one occurrence of valley elderberry longhorn beetle (Desmocerus californicus 

dimorphus) (on the northern boundary of the PPU), six occurrences for western spadefoot 

(Spea hammondii), and scattered occurrences for all of the bird Covered Species except 

ferruginous hawk. PPU 1 also includes the eastern segment of the County’s designated Laguna 

Creek Wildlife Movement Corridor, which generally provides riparian, wetland, and aquatic 

habitats for several Covered Species, including western pond turtle, Sanford’s arrowhead 

(Sagittaria sanfordii), and dwarf Downingia (Downingia pusilla). The riparian habitat in PPU 1 

also provides potential roosting and/or foraging habitat for western red bat (Lasiurus 

blossevillii), although there are no documented occurrences of this species. 

Overview of Conservation Strategy for PPU 1  

In PPU 1 inside the UDA, approximately 3,537 acres will be preserved by the SSHCP. The Preserve 

design focus in PPU 1 includes establishing a Core Preserve, several smaller minor and Satellite 

Preserves, and providing Linkage Preserves between both existing preserves and SSHCP Preserves.  

Core Preserve 

A new Core Preserve (Core Preserve C-1) will total 839 acres, of which, 350 acres will be 

hardline Preserve (see Figure 7-3) and the remaining 489 acres will be criteria-based Preserve. 

The following provides a general description of Core Preserve C-1. 

The northern boundary of Core Preserve C-1 will generally be defined by existing mining operations, 

mine tailings, and agricultural uses. Most of the land cover north of Core Preserve C-1 lacks wetland 

resources as a result of mining and agricultural uses, and it is expected that this area will continue to 

operate as a processing plant for aggregate material in the foreseeable future. 

The eastern boundary of Core Preserve C-1 will generally be defined by a ridgeline that defines 

the eastern watershed boundary of the Preserve and where the terrain drops precipitously to the 

east. There are some vernal pool resources east of the ridgeline, but these are in low-density 

complexes spread across a large area and, thus, probably could not be efficiently aggregated into 

a Preserve. At full buildout of the UDA (see Chapter 5, Covered Activities), it is expected that 

the area east of Core Preserve C-1 will ultimately be residential and commercial development. 

Similar to the eastern boundary, the southern boundary of Core Preserve C-1 will generally 

be defined by a ridgeline. The area south of this general boundary contains few wetland 
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resources and does not provide hydrological connection to Core Preserve C-1. Future land 

uses south of Core Preserve C-1 will likely be residential, public, or quasi-public. 

The western boundary of the southern portion of Core Preserve C-1, generally south of Glory 

Lane (a maintained gravel road), will generally be defined by an unnamed tributary drainage to 

Laguna Creek. This drainage is at the lowest elevation in the basin and is important for 

maintaining the integrity of the Core Preserve C-1 watershed to the east of Grant Line Road and 

ensuring that the sub-watersheds surrounding vernal pool complexes in Core Preserve C-1 

remain intact. Water entering the basin flows from the northeast to the southwest, or from the 

ridgeline that generally defines the eastern boundary of Core Preserve C-1. 

The western boundary of the northern portion of Core Preserve C-1, generally north of Glory 

Lane, will generally follow a ridgeline that defines the western watershed boundary for Core 

Preserve C-1 and its wetland features. The area west of this ridgeline will likely consist of 

commercial and residential development at full buildout of the UDA.  

It is estimated that Core Preserve C-1 will comprise approximately 752 acres of Valley Grassland 

and approximately 54 acres of Vernal Pool that are located on the Laguna land formation.  

Based on documented occurrences, several known Covered Species will be protected in Core 

Preserve C-1, including vernal pool tadpole shrimp, vernal pool fairy shrimp, legenere, 

pincushion Navarretia (Navarretia myersii ssp. myersii), and Sacramento Orcutt grass. Valley 

Grassland and Vernal Pool will also provide modeled habitat for several other Covered Species. 

The conservation analysis for Covered Species is provided in Section 7.6.2. 

Minor Preserves 

At least three Minor Preserves will be established in the UDA in PPU 1, totaling 785 acres within the 

UDA and ranging from approximately 247 to 271 acres each. They will be provisionally called 

Minor Preserves M-1, M-2, and M-3 (the name and number of Minor Preserves could change as the 

Preserve System is assembled, pursuant to review and approval by the Permitting Agencies). These 

three Minor Preserves will be entirely criteria-based.  

Preserve M-1 will be approximately 271 acres. The eastern boundary of Preserve M-1 will 

generally be adjacent to Grant Line Road. Most of the land east of Preserve M-1 is in existing 

preserves or is in the Preserve System as the Laguna Creek Wildlife Movement Corridor (see 

Figure 7-3). It is anticipated that lands east and north of Preserve M-1 will be urbanized at full 

buildout of the UDA. 

The southern boundary of Preserve M-1 will be adjacent to existing preserve outside the UDA. 

The boundary will be established to provide an adequate setback to a swale that drains Preserve 
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M-1, and an adjacent existing preserve into Laguna Creek. Protecting this drainage will maintain 

the subwatersheds located inside Preserve M-1 and the hydrological connectivity between 

Preserve M-1 and the existing preserve to the south. 

Preserve M-1 will be dominated by Valley Grassland, but will also contain Vernal Pool. 

Although focused species surveys have not been conducted in this area, it is likely that Preserve 

M-1 will contain vernal pool tadpole shrimp and vernal pool fairy shrimp, and it may also 

contain Sacramento Orcutt grass based on documented occurrences in the adjacent existing 

preserve. There is also a documented occurrence of western spadefoot in the area. Several other 

Covered Species have potential to occur on Preserve M-1 based on the presence of modeled 

habitat and proximity to Laguna Creek.  

Preserve M-2 will be approximately 247 acres and will generally be bordered on the north by 

Grant Line Road and the UDA boundary. Preserve M-2 is intended to be linked directly to an 

existing preserve. The eastern boundary of Preserve M-2 will be established to ensure that 

wetlands within Preserve M-2 are provided an adequate setback and that the slopes of Preserve 

M-2’s principle drainage are protected. It is anticipated that areas east of Preserve M-2 will be 

developed for industrial and possibly some recreational uses with full buildout of the UDA. 

The southern boundary of Preserve M-2 will generally be defined by the existing agricultural 

and residential lots to the south, which have relatively little resource value. It is anticipated that 

the area south of Preserve M-2 will remain in agricultural and residential land use for the 

foreseeable future. The western boundary of Preserve M-2 will be established to ensure that 

wetlands in the Preserve are at a higher elevation than areas to the west that are anticipated to 

be developed for commercial, residential, and possibly industrial uses at full buildout of the 

UDA. Having the Preserve M-2 boundary at a lower elevation than wetland resources within 

Preserve M-2 will ensure that the sub-watersheds surrounding protected wetland resources 

remain intact. A majority of the rainfall that enters Preserve M-2 will exit via small drainages 

and swales that flow to the east or west.  

Preserve M-2 will largely consist of Valley Grassland, Vernal Pools, and Swales. An additional 

98 acres of Preserve M-2 will extend outside the UDA. The vernal pools are on the Laguna land 

formation. Although focused species surveys have not been conducted in this area, it is likely 

that Preserve M-2 will contain vernal pool tadpole shrimp and vernal pool fairy shrimp, and 

possibly Sacramento Orcutt grass based on several documented occurrences on nearby existing 

preserves. Several other Covered Species have potential to occur on Preserve M-2 based on the 

presence of modeled habitat and proximity to Laguna Creek. 

Preserve M-3 will be approximately 267 acres and will be bordered on the north by Jackson 

Highway. At full buildout of the UDA, lands north of Preserve M-3 will likely be developed 

for residential or commercial uses. The southeastern boundary of Preserve M-3 will generally 
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be adjacent to Grant Line Road. At full buildout of the UDA, property southeast of Preserve 

M-3 will likely be developed for residential or commercial uses, or could become agricultural-

residential. The western boundary of Preserve M-3 will generally be adjacent to Sunrise 

Boulevard. At full buildout of the UDA, property west of Preserve M-3 will likely be 

developed for commercial uses.  

Preserve M-3 will consist largely of Valley Grassland, Vernal Pools, and Swales. The vernal 

pools in Preserve M-3 occur on the Laguna, Riverbank Undivided, and Surficial Alluvial 

Undifferentiated Deposits land formations. Although focused species surveys have not been 

conducted in this area, Preserve M-3 is likely to contain vernal pool tadpole shrimp and vernal 

pool fairy shrimp. Several other Covered Species have potential to occur in Preserve M-3 based 

on the presence of species modeled habitat and proximity to Laguna Creek. 

Satellite Preserves 

The Preserve System includes seven Satellite Preserves in PPU 1, totaling approximately 596 

acres and ranging from approximately 11 to 160 acres each. These are provisionally called 

Satellite Preserves S-1 through S-6 and S-8 (Satellite Preserve S-7 in PPU 1 is outside the UDA 

and is discussed in Section 7.5.2.1).  

Satellite Preserve S-1 will be a criteria-based Preserve and will generally be located west of 

Grant Line Road northeast of existing preserve and northwest of the new Core Preserve C-1 

described above. Satellite Preserve S-1 will be connected to existing preserve and Core Preserve 

C-1 via Linkage Preserves, discussed below. It is anticipated that Satellite Preserve S-1 will 

eventually be surrounded by residential or commercial development at full buildout of the UDA.  

Satellite Preserve S-1 will be approximately 118 acres in size and consist of Valley Grassland, 

Vernal Pools, and Swales. Satellite Preserve S-1 was primarily identified to protect an 

occurrence of Sacramento Orcutt grass (for which all known and future occurrences subject to 

a Covered Activity will be protected pursuant to Objective VPP6), but also to protect vernal 

pools and the upper reaches of Morrison Creek. The vernal pools that support Sacramento 

Orcutt grass are located above the upper reaches of Morrison Creek. These pools will be 

provided an adequate setback from the Preserve edge. Adjacent lands outside of Satellite 

Preserve S-1 slope and drain away from Satellite Preserve S-1, ensuring that the sub-watershed 

for the vernal pools in Satellite Preserve S-1 will remain intact. The vernal pools north of 

Morrison Creek drain south and southeast into Morrison Creek. A setback south of Morrison 

Creek that is adequate to protect the integrity of the creek will be established and will 

incorporate wetland features that border the creek. In addition to Sacramento Orcutt grass, 

several other Covered Species have potential to occur on Satellite Preserve S-1 based on the 

presence of species modeled habitat. 
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Satellite Preserve S-2 will be a hardline Preserve that will add acreage to an existing preserve to the 

west (Anatolia Preserve). It will also be adjacent to an existing preserve on the north. The eastern and 

southern boundaries of Satellite Preserve S-2 will likely be adjacent to residential or commercial 

development at full buildout of the UDA. Satellite Preserve S-2 will be approximately 22 acres and 

consist largely of Valley Grassland, Vernal Pools, and Swales. Satellite Preserve S-2 will preserve 

several vernal pools and drainages from the two adjacent existing preserves, including vernal pools 

known to contain vernal pool tadpole shrimp and Boggs Lake hedge-hyssop. Several other Covered 

Species have potential to occur in Preserve S-2 based on the presence of modeled habitat. 

Satellite Preserve S-3 will be a hardline Preserve generally bordered on the north by Kiefer 

Boulevard (see Figure 7-3). Except where Satellite Preserve S-3 will connect directly to the 

existing Laguna Creek Wildlife Movement Corridor directly to the south, it is anticipated that 

Satellite Preserve S-3 will be bordered by residential or commercial development at full buildout 

of the UDA. Satellite Preserve S-3 will be approximately 79 acres largely consisting of Valley 

Grassland, Vernal Pools, and Swales. Satellite Preserve S-3 was identified primarily to protect an 

area of high-density vernal pools on a plateau that flows into Laguna Creek. Several Covered 

Species have potential to occur in Satellite Preserve S-3 based on the presence of modeled habitat 

and proximity to Laguna Creek. 

Satellite Preserve S-4 will be a hardline Preserve generally bordered on the north by Kiefer 

Boulevard and will be located east of Sunrise Boulevard (Figure 7-3). Except where Satellite 

Preserve S-4 will connect directly to the Laguna Creek Wildlife Movement Corridor, it is 

anticipated that Satellite Preserve S-4 will be bordered by residential or commercial development 

at full buildout of the UDA. Satellite Preserve S-4 will be approximately 135 acres and largely 

consist of Valley Grassland, Vernal Pools, and Swales. Satellite Preserve S-4 was identified 

primarily to protect vernal pools. In addition, Sun Creek, which drains into Laguna Creek, runs 

north–south through the central portion of Satellite Preserve S-4 and is situated between shallow 

slopes on both sides. Satellite Preserve S-4 will encompass the relatively flat terrace adjacent to 

Sun Creek and will be large enough to provide adequate setbacks for the vernal pools located on 

the terrace. Satellite Preserve S-4 is expected to support vernal pool tadpole shrimp and vernal 

pool fairy shrimp based on documented occurrences on nearby existing preserves. Several other 

Covered Species have potential to occur on Satellite Preserve S-4 based on the presence of 

modeled habitat and proximity to Laguna Creek. 

Satellite Preserve S-5 will be a hardline Preserve adjacent to an existing preserve (Anatolia 

Preserve) to the north and bordered by Sunrise Boulevard on the west (Figure 7-3). It is 

anticipated that lands east and south of Satellite Preserve S-5 will be residential or commercial 

development at full buildout of the UDA. Satellite Preserve S-5 will be approximately 11 acres 

consisting mostly of Valley Grassland, Vernal Pools, and Swales. Satellite Preserve S-5 will 

protect the on-site vernal pools and the hydrology of the existing preserve to the north, which 
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supports vernal pools known to contain vernal pool tadpole shrimp and Boggs Lake hedge-

hyssop. It is expected that the vernal pools in Satellite Preserve S-5 contain vernal pool tadpole 

shrimp and Ahart’s dwarf rush (Juncus leiospermus). Several other Covered Species have 

potential to occur on Satellite Preserve S-5 based on the presence of modeled habitat and 

proximity to Laguna Creek. 

Satellite Preserve S-6 will be a hardline Preserve generally located north of Jackson Highway, east 

of Sunrise Boulevard, and west of Grant Line Road (Figure 7-3). Except where Satellite Preserve 

S-6 connects to Laguna Creek to the north, it is anticipated that Satellite Preserve S-6 will be 

bordered by residential or commercial development at full buildout of the UDA. Satellite Preserve 

S-6 will be approximately 71 acres and consist largely of Valley Grassland, Vernal Pools, and 

Swales. Satellite Preserve S-6 was identified primarily to protect vernal pools and is located on a 

plateau that drains north into Laguna Creek. Several Covered Species have potential to occur in 

Satellite Preserve S-6 based on the presence of modeled habitat and proximity to Laguna Creek. 

Satellite Preserve S-8 will be a criteria-based Preserve located southeast of the intersection of 

Jackson Highway and Grant Line Road, and will be bordered on the south by existing preserve. 

Satellite Preserve S-8 will be approximately 160 acres and consist largely of Valley Grassland, 

Vernal Pools, Swales, and Open Water. Satellite Preserve S-8 was identified primarily to protect 

vernal pools and to connect with an existing preserve. Several Covered Species have potential to 

occur on Satellite Preserve S-8 based on the presence of modeled habitat. 

Linkage Preserves 

Seven Linkage Preserves totaling approximately 924 acres will be established in the UDA in 

PPU 1, not including the area in the Laguna Creek Wildlife Movement Corridor or the 

Cosumnes/Deer Creek Wildlife Movement Corridor, which are discussed separately below. 

Approximately 721 acres of the Linkage Preserves will be criteria-based, so their final design has 

not been established. The Linkage Preserves will be designed to maintain connectivity between 

existing preserves and SSHCP Preserves, providing for wildlife movement and, in many cases, 

hydrological connections between Preserves. Their ultimate size and dimensions (i.e., width and 

length of the linkage) will depend on several factors, including habitat types in the linkage, the 

ecological function(s) the linkage is designed to serve (e.g., overland wildlife movement, 

drainage), and adjacent land uses. The Linkage Preserves will need to be wide enough to support 

the suite of species expected to use the linkage, including movement habitat for more mobile 

species and “live-in” habitat for more sedentary species, and to provide adequate setbacks from 

adjacent land uses and potential edge effects, including invasive species, runoff, pollutants, 

lighting, and noise (see discussion of permanent indirect effects in Chapter 6). Pursuant to 

Objective L2, the Linkage Preserves inside the UDA will have minimum widths of 

approximately 600 feet, except where this minimum width is not possible due existing physical 
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constraints such as adjacent existing land uses or ownership constraints. See Chapter 5 for more 

details on linkage design criteria (e.g., setbacks) and Avoidance and Minimization Measures.  

Seven Linkage Preserves have been identified for PPU 1, provisionally referred to as Linkage 

Preserves L-1 through L-4, L-7, L-8, and L-9.  

Linkage Preserve L-1 (Carson Creek Linkage) will be a criteria-based linkage approximately 2 

miles long and will connect Preserve C-1 to undeveloped lands east of the UDA. It is anticipated 

that Preserve L-1 will be bordered by urban development with full buildout of the UDA. 

Preserve L-1 will be approximately 231 acres and largely consist of Valley Grassland, Vernal 

Pools, and Swales. The primary purpose of Linkage Preserve L-1 will be to facilitate wildlife 

movement in the northeastern portion of the Plan Area and to maintain a hydrological connection 

of an unnamed stream between Core Preserve C-1 and undeveloped lands located east of the 

UDA. Although focused species surveys have not been conducted in Linkage Preserve L-1, it is 

likely to support vernal pool fairy shrimp and possibly vernal pool tadpole shrimp. Linkage 

Preserve L-1 will also be designed to support a vernal pool with a known occurrence of 

Sacramento Orcutt grass, and this vernal pool will be protected from adjacent future 

development by an adequate setback (see discussion in Chapter 5). Linkage Preserve L-1 will 

also be designed to maintain the hydrology of wetlands contained within Linkage Preserve L-1 

by incorporating the Avoidance and Minimization Measures described in Chapter 5. Because 

Linkage Preserve L-1 will be crossed by roads, additional design features and Avoidance and 

Minimization Measures will be employed to ensure that habitat linkage functions are maintained. 

Linkage Preserve L-2 (Deer Creek Linkage) will be approximately 2.5 miles long and designed 

to connect to Core Preserve C-1 via Linkage Preserve L-1 to criteria-based Preserve to the south 

outside the UDA. In the north, Linkage Preserve L-2 will connect directly to Linkage Preserve 

L-1 just north of Glory Lane and just south of where Linkage Preserve L-1 will connect to Core 

Preserve C-1. It is anticipated that Linkage Preserve L-2 will be bordered by urban development 

with full buildout of the UDA. Linkage Preserve L-2 will be approximately 158 acres and will 

mostly consist of Valley Grassland, Stream/Creek VPIH, Vernal Pools, and Swales. The primary 

purpose of Linkage Preserve L-2 will be to facilitate wildlife movement in the northeastern 

portion of the Plan Area and to maintain a hydrological connection of an unnamed stream 

between Core Preserve C-1 and existing preserves and SSHCP Preserves located south of the 

UDA. Although focused species surveys have not been conducted in Linkage Preserve L-2, it is 

likely to support vernal pool fairy shrimp and possibly vernal pool tadpole shrimp. Linkage 

Preserve L-2 will also be designed to maintain the hydrology of wetlands contained within 

Linkage Preserve L-2 by incorporating the Avoidance and Minimization Measures described in 

Chapter 5. Because Linkage Preserve L-2 is expected to be crossed by roads, additional design 

features and Avoidance and Minimization Measures will be employed to ensure that habitat 

linkage functions are maintained. 
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Linkage Preserve L-3 (Heritage Falls Linkage) will be a criteria-based linkage approximately 2 

miles long, designed to connect the northern end of Core Preserve C-1 to the eastern portion of 

Satellite Preserve S-1. Linkage Preserve L-3 will run east approximately 1 mile from Satellite 

Preserve S-1, north of a mining operation, then trend south approximately 1 mile to Core Preserve 

C-1. It is anticipated that Linkage Preserve L-3 will be bordered by urban development at full 

buildout of the UDA. Linkage Preserve L-3 will be approximately 272 acres mostly consisting of 

Valley Grassland, Vernal Pools, and smaller areas of Swale. The primary purpose of Linkage 

Preserve L-3 is to facilitate wildlife movement between Core Preserve C-1 and Satellite Preserve 

S-1. Although focused surveys have not been conducted in Linkage Preserve L-3, it is likely to 

support vernal pool fairy shrimp and possibly vernal pool tadpole shrimp. At a minimum, Linkage 

Preserve L-3 will need to cross Grant Line Road, so Avoidance and Minimization Measures will 

be employed to ensure that habitat linkage functions are maintained (see Chapter 5). 

Linkage Preserve L-4 (Sunrise Douglas Linkage) will be a criteria-based linkage approximately 

1 mile long designed to connect Core Preserve C-1 with an existing preserve located just south of 

Douglas Road. Linkage Preserve L-4 will generally be bordered on the west by existing 

development, and it is anticipated that Linkage Preserve L-4 will be bordered by additional urban 

development with full buildout of the UDA. Linkage Preserve L-4 will be approximately 102 

acres largely consist of Valley Grassland, Vernal Pools, Swales, and Stream/Creek (VPIH). The 

primary purpose of Linkage Preserve L-4 is to facilitate wildlife movement and maintain the 

hydrological connection of an unnamed stream that runs between Core Preserve C-1 and an 

existing preserve south of Douglas Road. Linkage Preserve L-4 contains documented 

occurrences of vernal pool tadpole shrimp and possibly also supports vernal pool fairy shrimp. 

Because Linkage Preserve L-4 will connect to Core Preserve C-1 at Grant Line Road on the east 

and to an existing preserve at Douglas Road on the south, Avoidance and Minimization 

Measures will be employed at the unnamed stream to ensure that habitat linkage functions are 

maintained (see Chapter 5). 

Linkage Preserve L-7 (Sun Creek Linkage) will be approximately 1.3 miles long and designed to 

connect Minor Preserve M-1 to Satellite Preserve S-4. Linkage Preserve L-7 will be bordered by 

urban development with full buildout of the UDA. Linkage Preserve L-7 will be approximately 92 

acres mostly consisting of Valley Grassland, Vernal Pools, Swales, and Stream/Creek (VPIH). The 

primary purpose of Linkage Preserve L-7 is to facilitate wildlife movement and maintain a 

hydrological connection of an unnamed stream between Minor Preserve M-1 and Satellite Preserve 

S-4. Although focused surveys have not been conducted in this linkage area, it is likely to support 

vernal pool fairy shrimp, western spadefoot, and possibly vernal pool tadpole shrimp. Linkage 

Preserve L-7 will be crossed by several roads. Therefore, additional design features and Avoidance 

and Minimization Measures will be employed to ensure that habitat linkage functions are 

maintained (see Chapter 5). 
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Linkage Preserve L-8 (Rio Del Oro Linkage) will be a criteria-based linkage approximately 0.4 

mile long designed to connect Satellite Preserve S-1 to an existing preserve to the west. Linkage 

Preserve L-8 will be adjacent to existing development on the south and it is anticipated that 

Linkage Preserve L-8 will be bordered by additional urban development with full buildout of the 

UDA. Linkage Preserve L-8 will be approximately 27 acres largely consisting of Valley Grassland, 

Vernal Pools, Swales, Stream/Creek (VPIH), and Open Water. The primary purpose of Linkage 

Preserve L-8 is to facilitate wildlife movement and maintain a hydrological connection of an 

unnamed stream between Satellite Preserve S-1 and an existing preserve. Although focused 

surveys have not been conducted in the Linkage Preserve L-8 area, it is expected to support vernal 

pool fairy shrimp and possibly vernal pool tadpole shrimp. Linkage Preserve L-8 will likely be 

crossed by roadways. Therefore, additional design features and Avoidance and Minimization 

Measures will be employed to ensure that habitat linkage functions are maintained (see Chapter 5). 

Linkage Preserve L-9 will be approximately 1.5 miles long designed to connect Minor Preserve 

M-2 and Minor Preserve M-3. Linkage L-9 will be approximately 42 acres mostly consisting of 

Valley Grassland, Vernal Pools, Swales, and Stream/Creek (VPIH). Linkage Preserve L-9 will 

consist primarily of criteria-based Preserve, but will also include a small amount of Hardline 

Preserve. Linkage L-9 generally will be located in the west, north, and east corners of Jackson 

Road and Grant Line Road. The primary purpose of Linkage Preserve L-9 is to facilitate wildlife 

movement and maintain the hydrological connection of an unnamed stream between Minor 

Preserve M-2 and Minor Preserve M-3. Although focused surveys have not been conducted in 

the Linkage Preserve L-9 area, it is expected to support vernal pool fairy shrimp and possibly 

vernal pool tadpole shrimp. Linkage Preserve L-9 will be crossed by Grant Line Road and 

Jackson Road. Therefore, additional design features and Avoidance and Minimization Measures 

will be employed to ensure that habitat linkage functions are maintained (see Chapter 5). 

Laguna Creek Wildlife Movement Corridor 

The Laguna Creek Wildlife Movement Corridor in PPU 1 will be designed to connect Minor 

Preserve M-1 in the east to Minor Preserve M-3 and existing preserve in PPU 3 to the west. The 

Laguna Creek Wildlife Movement Corridor extends approximately 3 miles through PPU 1 

between the western boundary of PPU 1 to Minor Preserve M-1. The westernmost segment of 

the Laguna Creek Wildlife Movement Corridor will be located between the PPU 1 western 

boundary and Sunrise Boulevard, where it will connect to the northwest corner of Minor 

Preserve M-3. It will extend north of Jackson Road east of and parallel to Sunrise Boulevard 

approximately 0.4 mile, where it will then trend east and northeast for approximately 2.2 miles to 

connect with Minor Preserve M-1. Along the east-northeast segment, it will connect Satellite 

Preserves S-3, S-4, and S-5. The Laguna Creek Wildlife Movement Corridor in PPU 1 will 

comprise mostly Valley Grassland, Open Water, and Cropland, but will also include smaller 

areas of Stream/Creek, Freshwater Marsh, Vernal Pool, and Swale. The Laguna Creek Wildlife 
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Movement Corridor in PPU 1 supports documented occurrences of vernal pool tadpole shrimp 

and legenere, and provides modeled habitat for Covered Species such as vernal pool fairy shrimp 

and western pond turtle. 

The Laguna Creek Wildlife Movement Corridor within PPU 1 is approximately 192 acres.  

Cosumnes River/Deer Creek Wildlife Movement Corridor 

Approximately 69 acres of the Cosumnes River/Deer Creek Wildlife Movement Corridor crosses 

through PPU 1 in the UDA. This is part of the broad 1-mile long Corridor in PPU 5 that borders 

the UDA. This part of the Corridor is composed of almost all Valley Grassland in the Vernal 

Pool Ecosystem. 

7.5.1.2 PPU 2 

PPU 2 encompasses approximately 9,271 acres located in the northern portion of the Plan Area 

(see Figure 7-3). PPU 2 is bordered on the north by U.S. Highway 50, on the east by Sunrise 

Boulevard, on the south by Jackson Highway, and on the west by Bradshaw Road. A substantial 

portion of PPU 2 is already developed, including Mather Field and urban development directly 

north and southeast of Mather Field Airport. PPU 2 supports 3,180 acres of High-Density 

Development, 239 acres of Low-Density Development, 181 acres of Major Roads, and 1,426 acres 

of Disturbed land covers, which together account for 54% of the total land cover in PPU 2. The co-

dominant land cover in PPU 2 is Valley Grassland, comprising 3,589 acres of PPU 2. PPU 2 also 

contains 36 acres of Open Water, Stream/Creek, and Freshwater Marsh (combined), and 70 acres 

of Vernal Pool. It is anticipated that a majority of PPU 2 will eventually be urbanized. 

PPU 2 contains documented occurrences for many of the Covered Species, notably the only 

Ahart’s dwarf rush documented occurrence in the Plan Area (Figure 3-3) and occurrences for 

vernal pool invertebrates such as vernal pool fairy shrimp (34 occurrences) and vernal pool 

tadpole shrimp (97 occurrences), but the occurrence numbers are smaller than in PPUs 1 and 3. 

All of the bird Covered Species have been documented in PPU 2 except greater sandhill crane.  

Overview of Conservation Strategy for PPU 2 

Approximately 584 total acres in PPU 2 will be preserved in the SSHCP Preserve System (Table 

7-5). All of the SSHCP Preserves in PPU 2 will be connected. Core Preserve C-2 will connect to 

the existing Mather Field Preserve to enhance Preserve value. SSHCP Preserves in PPU 2 will 

also be directly connected to existing preserves within PPU 2, and in PPU 3 (Vernal Pool Prairie 

Preserve) to the south by Linkage Preserve L-5 (Jackson Linkage). This Preserve System 

connectivity in PPU 2 will, therefore, contribute to achieving Objective L2 (Table 7-1).  
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Core Preserve 

The Preserve System in PPU 2 includes a new Core Preserve (Core Preserve C-2) of approximately 

522 acres (Figure 7-3). Although this Preserve is not large enough to be considered a Core Preserve by 

itself, the Conservation Strategy treats Core Preserve C-2 as a Core Preserve because it will connect 

with the existing 1,270-acre Mather Field Preserve along its southern boundary to form a single large 

Core Preserve.  

The eastern boundary of Core Preserve C-2 will generally be at Eagles Nest Road, an existing 

obstacle to species movement and dispersal and that eliminates hydrological connections via 

overland surface flow from wetland resources to the east. Further, most of the wetland resources 

east of Eagles Nest Road are largely degraded by overburden that was deposited during 

construction of Folsom South Canal or from agricultural and urban land uses; therefore, they are 

not targeted for preservation in this Plan. However, one area east of Eagles Nest Road supports 

high-quality vernal pool resources that warrant protection. This area contains high-density vernal 

pool complexes and is considered likely to contain covered vernal pool species. The southeastern 

portion of Core Preserve C-2 will preserve these resources. At full buildout of the UDA, a 

majority of the land east of Core Preserve C-2 will likely be residential, commercial, and/or 

quasi-public land use.  

The southern boundary of Core Preserve C-2 will be approximately 0.5 mile north of Jackson 

Highway. The area between the southern boundary of Core Preserve C-2 and Jackson 

Highway supports vernal pools, but these are disturbed, not abundant, and fragmented by 

existing small-lot agricultural-residential land uses. Although Core Preserve C-2 will protect 

the hydrology of vernal pool complexes within the Preserve, achieving a functional 

hydrological connection to the existing preserve south of Jackson Road via the agricultural-

residential parcels will be difficult. Many of the drainages have been bermed, redirected, or 

developed, or simply do not drain to the existing preserve to the south. Such land uses 

typically have lower preservation value as core habitat and lower potential for cost-effective 

remediation because the landscape is disturbed and fragmented. Future land uses south of 

Core Preserve C-2 may remain agricultural-residential or could become residential or 

commercial development at full buildout of the UDA. However, as described below, a habitat 

linkage (Linkage 5) will be established to connect Core Preserve C-2 with the existing 

preserve south of Jackson Highway.  

The western boundary of Core Preserve C-2 is generally bordered by currently undeveloped land 

and small-lot agricultural-residential land uses, but it is anticipated that land uses west of Core 

Preserve C-2 will eventually be residential and commercial development at full buildout of the 

UDA. Areas west of Core Preserve C-2 are at a lower elevation than the interior of Core 

Preserve C-2 where the vernal pools are located. This will ensure that the sub-watersheds and 
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hydrology of protected vernal pool complexes within Core Preserve C-2 remain undisturbed by 

any development-related changes in hydrology and drainage that may occur west of the Preserve 

edge (e.g., runoff from developed areas will naturally drain away from the wetland resources in 

Core Preserve C-2).  

Core Preserve C-2 largely consists of vernal pool invertebrate habitat (Vernal Pool, Swale, 

Stream/Creek (VPIH), and Valley Grassland). Protected vernal pools occur on the Laguna landform, 

Modesto Upper Unit Formation, Riverbank Middle Unit Formation, and South Fork Gravel 

Formation (Chapter 4).  

Documented occurrences of Covered Species at the existing Mather Field Preserve include 

vernal pool tadpole shrimp, vernal pool fairy shrimp, mid-valley fairy shrimp, legenere, and 

burrowing owl (Athene cunicularia). These and several other Covered Species also have 

potential to occur in the Core Preserve C-2, based on the presence of modeled habitat. 

Kiefer Boulevard currently separates the existing Mather Field Preserve from Core Preserve C-2 

to the south. To minimize fragmentation and maintain connectivity of Core Preserve C-2 with 

Mather Field Preserve, and to reduce the chance of road kill in the area, a grade separation and 

road crossing at Morrison Creek will be constructed to the specifications outlined in the 

Avoidance and Minimization Measures discussed in Chapter 5. These Avoidance and 

Minimization Measures will facilitate movement of wildlife and maintain hydrological 

connectivity between Mather Field Preserve and Core Preserve C-2. 

Linkage Preserves 

Two hardline Linkage Preserves totaling approximately 62 acres will be established in PPU 2. 

Linkage Preserve L-5 will consist of approximately 23.4 acres in a north–south linkage between 

Core Preserve C-2 and the existing Vernal Pool Prairie Preserve south of Jackson Road in PPU 

3. Linkage Preserve L-10 will consist of approximately 38.6 acres connecting existing preserves 

in PPUs 1 and 3.  

Linkage Preserve L-5 (Jackson Linkage) will be approximately 0.5 mile long and designed to 

connect Core Preserve C-2 in the north to the existing preserve in the south. It is anticipated that 

Linkage Preserve L-5 will be bordered by urban development on the east and west, but it is 

possible that the area could remain agricultural-residential. Linkage Preserve L-5 will be 

approximately 23 acres consisting of Valley Grassland, Vernal Pools, and smaller areas of Swale 

and Stream/Creek (VPIH). The primary purpose of Linkage Preserve L-5 is to facilitate wildlife 

movement between Core Preserve C-2 and the existing preserve in the north and the existing 

preserve in the south. Although focused surveys have not been conducted, Linkage Preserve L-5 is 

likely to support vernal pool fairy shrimp and possibly vernal pool tadpole shrimp. Linkage 
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Preserve L-5 will be designed to maintain the hydrology of wetlands contained within the linkage 

by incorporating the Avoidance and Minimization Measures described in Chapter 5. Linkage 

Preserve L-5 will be crossed by Jackson Highway where it connects to the existing preserve in 

PPU 3 and possibly crossed by other new roads. Because Linkage Preserve L-5 will be crossed by 

roads, additional design features and Avoidance and Minimization Measures will be employed to 

ensure that habitat linkage functions are maintained. 

Linkage Preserve L-10 will be an approximately 39-acre Linkage Preserve that will generally run 

along the Frye Creek tributary to Laguna Creek approximately 1.5 miles southwest from Sunrise 

Boulevard, where it will connect to Satellite Preserve S-5 and existing preserve at Eagles Nest 

Road at the extreme northeast corner of an existing preserve in PPU 2/PPU 3. Linkage Preserve 

L-10 will consist of Valley Grassland, Cropland, and small areas of Open Water, Stream/Creek 

(VPIH), Seasonal Wetland, and Swale. 

7.5.1.3 PPU 3 

PPU 3 encompasses 14,303 acres located in the northwestern portion of the Plan Area (see 

Figure 7-3). PPU 3 is bordered by Jackson Highway on the north, Sunrise Boulevard on the east, 

Deer Creek and the Cosumnes River floodplain boundary on the south, the Central California 

Traction railroad line on the southwest, and Bradshaw Road on the west. The dominant land 

cover in PPU 3 is Valley Grassland, which comprises 7,072 acres (49%). PPU 3 supports 

substantial urban development in the southwestern portion; High- and Low-Density 

Development together totals 2,168 acres, or 15% of PPU 3. PPU 3 also contains substantial 

agriculture (Cropland, Irrigated Pasture-Grassland, Orchard, and Vineyard) totaling 3,410 acres, 

or 24% of PPU 3. Other natural land covers with substantial acreage in PPU 3 are Open Water, 

Stream/Creek (VPIH), and Freshwater Marsh, which together total 246 acres, and Vernal Pool 

and Swale, which together total 508 acres. 

PPU 3 contains documented occurrences for many of the Covered Species, notably three of the 

slender Orcutt grass documented occurrences in the Plan Area, a substantial number of 

occurrences for vernal pool tadpole shrimp and vernal pool fairy shrimp, and all of the bird 

Covered Species except ferruginous hawk and greater sandhill crane (Figures 3-20 through 3-

28). Occurrences of tricolored blackbird (Agelaius tricolor) are especially numerous in PPU 3, 

with 49 occurrences (19% of the total occurrences in the Plan Area).  

Overview of Conservation Strategy for PPU 3 

Approximately 1,815 acres in PPU 3 will be preserved under the SSHCP (Table 7-5). The 

Preserve design focus for PPU 3 is to connect two large existing preserves: the 1,160 acres of 

existing preserve in the north portion of PPU 3 and the 560 acres of existing preserve in the 
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central portion. This is accomplished by establishing a new Core Preserve (Core Preserve C-

3), which will total approximately 1,046 acres. By linking preserves within PPU 3 and 

linking to other preserves in PPUs 2 and 4, the Preserve System in PPU 3 is consistent with 

the principle of establishing habitat linkages among Preserves and will contribute to 

achieving Objective L2 (Table 7-1). 

Core Preserve 

In PPU 3, a new Core Preserve (Core Preserve C-3) will total approximately 1,046 acres, all which 

will be criteria-based Preserve. Core Preserve C-3 will consist of five discrete areas located adjacent 

to existing preserves in a spatial configuration to fill in gaps between existing preserves. An 

approximately 770-acre area of Core Preserve C-3 will connect two large existing preserves and will 

be located between Florin Road on the north, Gerber Road on the south, and between Excelsior Road 

on the west and Eagles Nest Road on the east. The southwestern portion of this 770-acre Core 

Preserve C-3 area will include Laguna Creek.  

The eastern and southern boundaries of Core Preserve C-3 generally connect to an existing 

preserve. The boundaries of Core Preserve C-3 will generally follow property lines that 

capture whole parcels supporting high-density wetland resources. Most of the areas 

immediately east of the Core Preserve C-3 boundary support agricultural uses and 

completely lack wetland resources. At full buildout of the UDA, the entire eastern border of 

Core Preserve C-3 may be adjacent to residential and commercial development, but could 

also remain in agriculture or be restored, as noted below. 

The western boundary of Core Preserve C-3 in PPU 3 is generally defined by Excelsior Road. 

Wetland resources west of Excelsior Road tend to be scattered on small agricultural-residential 

parcels ranging in size from several acres to 30 acres. The value of remaining wetlands west of 

Excelsior Road is compromised by patches of existing development, which usually results in 

altered wetland hydrology and fragmented habitats. The western boundary of Core Preserve C-

3 will likely be bordered by commercial and residential development at full buildout of the 

UDA, except for the Laguna Creek Wildlife Movement Corridor that trends to the southwest 

from Core Preserve C-3.  

The approximately 1,046 acres of Core Preserve C-3 will mostly consist of Valley Grassland, 

Vernal Pool, and Swales. Vernal Pools occur on the Laguna and Riverbank Undivided land 

formations. Smaller acreages (i.e., less than 20 acres each) of other land covers in Core Preserve 

C-3 will include Blue Oak Savanna, Freshwater Marsh, Riparian, Open Water, and 

Stream/Creek. Core Preserve C-3 supports documented occurrences and modeled habitat for a 

number of Covered Species, including documented occurrences for vernal pool fairy shrimp, 
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burrowing owl, loggerhead shrike (Lanius ludovicianus), northern harrier (Circus cyaneus), 

legenere, and slender Orcutt grass.  

The hydrological flow across Core Preserve C-3 is generally from the northeast to the 

southwest. The area to the north of Core Preserve C-3 is hydrologically disconnected from 

the area to the south of Core Preserve C-3, except where Frye Creek and an unnamed 

drainage currently convey water from north to south via small pipe culverts. However, the 

wetland complexes within Core Preserve C-3 are largely intact and connected where pools at 

lower elevations receive water from pools at higher elevations. The Core Preserve C-3 

boundaries will be established to ensure that sub-watersheds for preserved wetland resources 

are left intact and are capable of maintaining the natural hydrologic regime for those 

protected resources. 

Water that enters Core Preserve C-3 from off-site areas primarily is collected via several 

drainages and swales that drain into Laguna Creek, which conveys water through the southern 

portion of Core Preserve C-3 from the northeast to the southwest.  

Several properties adjacent to Core Preserve C-3 have habitat restoration potential. These 

properties are currently in agricultural production but, according to the property owners, have 

never been deep ripped (which will prevent vernal pool restoration because deep ripping disrupts 

the clay hardpan soil required to form vernal pools). Historical and current aerial photography 

reveal faint outlines of past vernal pool wetland signatures that could potentially be restored on 

these properties. If the vernal pool complexes on these properties are restored and added to Core 

Preserve C-3, they could add substantial suitable habitat for Covered Species and common 

species to the Preserve System. 

Core Preserve C-3 will be bisected by Florin Road. A grade separation and road crossing where Frye 

Creek crosses Florin Road will be established to reduce habitat fragmentation, maintain connectivity 

within Core Preserve C-3, and minimize road kill (see Figure 5-10). 

Satellite Preserves 

Two Satellite Preserves will be established in PPU 3: Satellite Preserves S-7 and S-9.  

Satellite Preserve S-7 will be a criteria-based Preserve adjacent to an existing preserve and 

generally located south of Florin Road and east of Eagles Nest Road. Satellite Preserve S-7 will 

be approximately 91 acres consisting mostly of Valley Grassland and Vernal Pool habitat. 

Satellite Preserve S-7 is primarily designed to protect a documented occurrence of tricolored 

blackbird and wetland resources. The site’s hydrology currently is artificially impounded on the 

south by berms, creating large marsh areas that are suitable for tricolored blackbird nesting 

colonies. The eastern portion of Satellite Preserve S-7 connects directly to Laguna Creek, which 
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runs north–south in this area. Satellite Preserve S-7 is also adjacent to a potential vernal pool re-

establishment/establishment site. If the re-establishment/establishment site is acceptable and the 

landowner agrees to protect the property as a vernal pool re-establishment/establishment site, 

that site will connect Satellite Preserve S-7 directly to Core Preserve C-3. 

Satellite Preserve S-9 will be a criteria-based Preserve located southeast of the Laguna Creek 

Wildlife Movement Corridor and west of Excelsior Road. Satellite Preserve S-9 will be 

approximately 31 acres consisting mostly of Valley Grassland, Swale and Vernal Pool. The 

northwestern portion of Satellite Preserve S-9 will connect directly to Laguna Creek, which 

runs northeast–southwest in this area. The northeastern portion of Satellite Preserve S-9 will be 

diagonal from Core Preserve C-3, separated by Excelsior Road. Therefore, additional design 

features and Avoidance and Minimization Measures will be employed to ensure that habitat 

linkage functions are maintained (see AMM ROAD-2 and Figure 5-10). 

Laguna Creek Wildlife Movement Corridor  

Laguna Creek Wildlife Movement Corridor will connect south from Satellite Preserve S-7, 

trending due south approximately 0.75 mile to Gerber Road, where it will then trend due west for 

approximately 1 mile and connect to Core Preserve C-3 and an existing preserve. Within Core 

Preserve C-3 and the existing preserve, Laguna Creek trends southwest and exits an existing 

preserve at Excelsior Road, where it is again designated the Laguna Creek Wildlife Movement 

Corridor. It trends west–southwest approximately 2 miles as the Laguna Creek Wildlife 

Movement Corridor and existing preserve where it is bordered on both sides by the Wildhawk, 

Silver Springs, and Emerald Creek residential developments until it exits PPU 3 at the railroad 

line just east of Carmencita Avenue, where it continues southwest within the UDA but outside 

the PPUs. The minimum width of both the Laguna Creek Wildlife Movement Corridor and 

existing preserve between the residential developments is currently approximately 400 feet.  

The Laguna Creek Wildlife Movement Corridor within PPU 3 is approximately 250 acres.  

Linkage Preserves 

An approximately 179-acre Linkage Preserve L-6 will connect to the Laguna Creek Wildlife 

Movement Corridor on the south where it exits Core Preserve C-3 at Excelsior Road. This 

parcel will add a setback between Laguna Creek and the Silver Springs and Dierks Ranch 

developments south of the creek.  

7.5.1.4 PPU 4 

PPU 4 encompasses 5,253 acres located in isolated areas in the northwestern portion of the Plan 

Area (see Figure 7-4). PPU 4 is generally bordered by the Sacramento City limits on the north, 
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Highway 99 on the east, Eschinger Road on the south, and Interstate 5 (I-5) on the west. 

Dominant land covers in PPU 4 are Cropland (1,817 acres), Valley Grassland (1,168 acres), and 

High- and Low-Density Development (1,122 acres combined). PPU 4 contains documented 

occurrences for many of the Covered Species, most notably two of the total 11 known 

occurrences for giant gartersnake (generally along Laguna Creek west of Highway 99), and 

occurrences for all of the covered bird species, including 17 occurrences for Swainson’s hawk 

(Figure 3-25). Otherwise PPU 4 does not support large occurrence concentrations for any other 

particular species.  

Overview of Conservation Strategy for PPU 4 

Approximately 527 acres will be preserved in PPU 4 (Table 7-5).  

Preserves in PPU 4 will focus primarily on preservation of Valley Grassland and Freshwater 

Marsh. These Preserves will connect to Preserves inside the UDA to the east of PPU 4, and will 

also connect to Cropland Preserve in PPU 6 to the south outside the UDA.  

7.5.1.5 PPU 8 

PPU 8 encompasses 7,133 acres located in the southern portion of the Plan Area, mostly within the 

city limits of Galt and Galt’s sphere of influence (see Figures 7-4 and 7-5). PPU 8 is bordered by the 

northern boundary of Galt’s sphere of influence on the north, Cherokee Lane on the east, Dry Creek 

on the south, and Sargent Avenue on the west. The dominant land cover in PPU 8 is Cropland, which 

occupies 1,773 acres (25%). PPU 8 also includes 986 acres of High-Density Development, 991 acres 

of Low-Density Development, 1,097 acres of Irrigated Pasture-Grassland, and 1,488 acres of Valley 

Grassland. Because the majority of PPU 8 is located within Galt’s city limits or sphere of influence, 

it is anticipated that much of PPU 8 will eventually be urbanized.  

PPU 8 contains documented occurrences of several Covered Species, including five occurrences 

of greater sandhill crane, 19 of Swainson’s hawk, and a single occurrence of western red bat; 

otherwise, PPU 8 does not support occurrence concentrations of any particular species (Figures 

3-3 through 3-30).  

Overview of Conservation Strategy for PPU 8 

The Preserve System in PPU 8 is limited to Cropland Preserve located in the northwest of the 

PPU and in the south of the PPU along Dry Creek. Preservation in PPU 8 focuses on high-value 

Swainson’s hawk foraging habitat. This PPU also includes a greater sandhill crane roosting pond 

(Figure 3-22). 
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Cropland Preserve 

PPU 8 will include 415 acres of Cropland Preserve composed mostly of Cropland and Irrigated 

Pasture-Grassland. Preservation will also include Valley Grassland, Seasonal Wetland, Swale, 

and Vernal Pool.  

7.5.1.6 Outside PPUs 

Laguna Creek Wildlife Movement Corridor Preserve 

Laguna Creek runs west from PPU 3 southwest toward Elk Grove. Undeveloped lands and low-

density residential occur along and immediately adjacent to the creek, but the area is urbanizing 

and beginning to develop the lands adjacent to the creek. An 82-acre portion of the Laguna 

Creek Wildlife Movement Corridor Preserve that is a criteria-based Preserve will extend 

southwest approximately 1.8 miles to Calvine Road. 

7.5.2 Preserve System Outside the UDA by PPU 

Table 7-6 provides a summary of the Preserve System outside the UDA by PPU, each of which 

is described in more detail in the following subsections. Preserve design outside the UDA is less 

constrained than in the UDA because it generally comprises rural land uses and large, 

undeveloped parcels. Therefore, the precise locations of SSHCP Preserves outside the UDA are 

less certain and are described with less detail than the Preserve System inside the UDA. Further, 

Covered Activities outside the UDA will have limited areas of effects because they are limited to 

linear road and infrastructure projects (Sections 5.2.3 and 5.2.4) and Preserve management 

activities (Section 5.2.7). Preserve design outside the UDA will also be guided by the Biological 

Goals and Measurable Objectives and the Conservation Actions in Table 7-1. As discussed in 

Chapter 9, SSHCP Preserve acquisitions proposed by the Implementing Entity will be reviewed 

and approved by the Permitting Agencies.  

Table 7-6 

Preservation of Natural Land Cover Types in the  

Preserve System by PPU Outside the UDA 

Land Cover Type 
SSHCP Preserves (acres) 

PPU 1 PPU 5 PPU 6 PPU 7 Outside PPUs  Total 

Wetland Waters 

Freshwater Marsh 0 0 58 15 0 73 

Seasonal Wetland 0 31 30 32 0 93 

Swale 3 8 13 162 0 186 

Vernal Pool 12 35 28 681 0 756 
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Table 7-6 

Preservation of Natural Land Cover Types in the  

Preserve System by PPU Outside the UDA 

Land Cover Type 
SSHCP Preserves (acres) 

PPU 1 PPU 5 PPU 6 PPU 7 Outside PPUs  Total 

Non-Wetland Waters 

Open Water 0 6 45 33 0 84 

Stream/Creek 0 33 41 14 0 88 

Stream/Creek (VPIH) 0 0 0 0 0 0 

Riparian 

Mixed Riparian 
Woodland/Mixed Riparian 
Scrub 

0 440 447 5 0 892 

Terrestrial 

Blue Oak Woodland/Blue 
Oak Savanna 

0 0 0 47 0 47 

Cropland/ Irrigated Pasture-
Grassland 

0 388 8,465 533 0 9,386 

Valley Grassland  204 750 623 14,372 0 15,949 

Total 219 1,691 9,750 15,894 0 27,554 
 

The following subsections provide more detail for the Preserve System in each of the PPUs 

outside the UDA. This additional detail includes general descriptions for where criteria-based 

Preserves should be sited in order to meet the Biological Goals and Measurable Objectives. 

However, as is the case for the criteria-based preservation inside the UDA, the final spatial 

configuration of the SSHCP Preserve System outside the UDA may vary somewhat from that 

described in this section. While the exact Preserve configuration may differ somewhat from the 

descriptions provided below, the preservation acreages by Preserve category (e.g., Landscape 

Preserve, Core Preserve, Minor Preserve, etc.) must be achieved. Some shifting of Preserve 

acreages across PPUs that are located outside of the UDA and shifting of Preserve acres outside of 

the UDA to area within the UDA are allowable. To ensure that Preserve heterogeneity is 

maintained throughout the Plan Area, not more that 15% of the total Preserve acreage identified 

within each PPU can be shifted outside of that PPU (see Table 7-6). In addition, no more than 15% 

of the total Preserve acreage identified outside of the UDA can be shifted to locations inside of the 

UDA. The following subsections also provide qualitative discussions of Covered Species 

preservation in each PPU, as appropriate. The full conservation analysis for Covered Species is 

provided in Section 7.6.2. 
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7.5.2.1 PPU 1 

Although PPU1 is mostly within the UDA, PPU1 also contains 2,156 acres outside the UDA (see 

Figures 1-1 and 7-3), of which 1,468 acres are Valley Grassland and 531 acres are Disturbed 

land cover.  

Within PPU 1 outside the UDA, approximately 219 acres will be preserved overall (Table 7-6). 

The focus of the Preserve design for PPU 1 outside the UDA is to maintain connectivity with 

Linkage Preserve L-2 (Deer Creek Linkage) inside the UDA and to provide connectivity to an 

existing preserve both within and south of the UDA. This will be accomplished by establishing 

a Preserve in PPU 1 outside the UDA, which primarily will include Valley Grassland, as well 

as Vernal Pool Land Covers. Preservation in PPU 1 outside the UDA will contribute to 

achieving Objective L2 of Goal 1.  

7.5.2.2 PPU 5 

PPU 5 encompasses approximately 52,534 acres in the central–eastern portion of the Plan Area 

(see Figures 1-1 and 7-5). PPU 5 is situated between PPU 7 to the south and the UDA to the 

north (PPUs 1 and 3), and is bordered by the County line to the east. The dominant land cover in 

PPU 5 is Valley Grassland (27,463 acres). Blue Oak Woodland and Savanna (6,556 acres), 

agriculture (Cropland, Irrigated Pasture–Grassland, Orchards, and Vineyards; 8,692 acres), and 

non-habitat land cover types (Aqueducts, Disturbed, High-Density Development, Low-Density 

Development, Major Roads, Mine Tailing, Recreation/Landscaped; 6,542 acres) also comprise 

substantial areas of PPU 5. PPU 5 also has substantial acres of riparian land cover (Mine Tailing 

Riparian Woodland, Mixed Riparian Scrub, and Mixed Riparian Woodland; 1,401 acres), 

Seasonal Wetland (446 acres), Stream/Creek (481 acres), Open Water (365 acres), Vernal Pool 

(339 acres), and Freshwater Marsh (159 acres). 

PPU 5 contains documented occurrences for many of the Covered Species (Figures 3-3 through 

3-30), most notably virtually all of the documented occurrences for valley elderberry longhorn 

beetle (154 of 156) clustered in a reach of the Cosumnes River extending approximately 1.6 

miles west of Jackson Road. All of the covered bird species have been documented in PPU 5, 

except for greater sandhill crane. 

Overview of Conservation Strategy for PPU 5 

Approximately 1,691 acres in PPU 5 will be preserved by the SSHCP (Table 7-6). The Preserve 

design focus in PPU 5 is primarily to provide habitat linkages among Preserves both outside and 

inside the UDA, primarily along the Cosumnes River/Deer Creek Corridor. All Preserves in PPU 5 

will be criteria-based Preserve. PPU 5 also includes the vast majority of documented occurrences 

for valley elderberry longhorn beetle in the Plan Area, which is sensitive to habitat fragmentation.  
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Cosumnes River/Deer Creek Wildlife Movement Corridor 

Approximately 1,482 acres will be preserved in PPU 5 in the Cosumnes River/Deer Creek 

Wildlife Movement Corridor. Valley Grassland and Mixed Riparian Woodland are co-dominant 

in the portion of the corridor in PPU 5, with some Vernal Pool. Other land covers in the 

Cosumnes River/Deer Creek Corridor in PPU 5 include Stream/Creek, Cropland, and Mixed 

Riparian Scrub. Because it is outside the UDA, this corridor has no defined width, but will 

provide habitat connectivity and a movement corridor. The Permittees estimate that this corridor 

will be up to 17 miles in length within PPU 5. 

Linkage Preserves 

Linkage Preserve L-6 will connect the Laguna Creek Wildlife Movement Corridor Preserve from 

the northwest in PPU 3 to the Cosumnes River/Deer Creek Wildlife Movement Corridor Preserve 

in PPU 5. Linkage Preserve L-6 will be mostly Valley Grassland . Linkage Preserve L-11 will 

connect Cosumnes River/Deer Creek Wildlife Movement Corridor to the large Landscape Preserve 

in PPU 7 to the southeast. The majority of Linkage Preserve L-11 will also be Valley Grassland, 

but may also include substantial areas of Cropland and Seasonal Wetland. 

7.5.2.3 PPU 6 

PPU 6 encompasses 95,196 acres outside the UDA in the southwestern portion of the Plan Area. 

PPU 6 is bisected by I-5. It is bordered on the west by the Sacramento River, on the south by the 

Mokelumne River, and by Dry Creek (Figures 1-1 and 7-4). The dominant land covers in PPU 6 

are Agriculture (58,458 acres) and Valley Grassland (17,633 acres). PPU 6 contains 3,436 acres 

of Low-Density Development. Notably, PPU 6 contains much of the aquatic and riparian 

resources in the Plan Area, including 5,048 acres of non-vernal pool aquatic land cover types 

(Freshwater Marsh, Open Water, and Stream/Creek), which is 69% of these aquatic land covers 

in the Plan Area outside the UDA and 60% of these aquatic land covers in the entire Plan Area. 

The 5,097 acres of riparian land covers (Mine Tailing Riparian Woodland, Mixed Riparian 

Scrub, Mixed Riparian Woodland) in PPU 6 account for 70% of the riparian land cover in the 

Plan Area outside the UDA and 52% of the riparian land covers in the entire Plan Area. Finally, 

Vernal Pool and Swale cover 1,068 acres in PPU 6.  

Reflecting its large size, substantial riparian, aquatic, valley grassland, and agricultural habitats, 

and relative lack of development, PPU 6 contains documented occurrences for many of the 

Covered Species (Figures 3-3 through 3-30). PPU 6 is the most important PPU for the covered 

bird species. All of the covered birds have been documented in PPU 6, including 281 (71%) 

occurrences for Swainson’s hawk, 190 (92%) occurrences for greater sandhill crane, and 55% or 

more of the occurrences for northern harrier and white-tailed kite. In addition, PPU 6 includes 8 
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of the 10 occurrences of dwarf downingia in the Plan Area, 15 of the 53 occurrences of legenere, 

and 41 of the 62 occurrences of Sanford’s arrowhead. 

Overview of Conservation Strategy in PPU 6 

Approximately 9,750 acres will be preserved in PPU 6 (Table 7-6). The Preserve design focus is 

preserving existing agricultural lands that provide habitat for several of the broad-ranging 

Covered Species, most notably Swainson’s hawk (see Objectives SH1, SH2, SH5 in Table 7-1) 

and greater sandhill crane (see Objectives GS2, GS4, and GS6 in Table 7-1). 

Cropland Preserve 

The SSHCP will establish approximately 8,465 acres of Cropland Preserve in PPU 6, consisting 

mostly of Cropland and Irrigated Pasture–Grassland land cover types. Other natural land covers 

are also present in this Cropland Preserve, but these agricultural lands will be preserved and 

managed primarily for the benefit of Covered Species that forage in row crops, and will 

generally be adjacent to existing cropland preserve. 

Cosumnes River/Deer Creek Wildlife Movement Corridor 

Approximately 812 acres of the Cosumnes River/Deer Creek Wildlife Movement Corridor will be 

preserved within PPU 6, connecting to the Preserves within PPU 5. The corridor will connect where 

it exits PPU 3 on the northeast corner of PPU 6. The portion of the corridor in PPU 6 is composed 

mostly of Mixed Riparian Woodland and Agricultural lands. 

Satellite Preserve 

Satellite Preserve S-10, which is mostly located in PPU 4, may also have acreage located in PPU 

6. Land covers in this portion of Satellite S-10 will be mostly Cropland, Mixed Riparian 

Woodland, and Freshwater Marsh.  

7.5.2.4 PPU 7 

PPU 7 encompasses 90,906 acres in the southeastern portion of the Plan Area (see Figure 7-5). 

PPU 7 is bordered by PPU 5 on the north, the Sacramento County line and Dry Creek on the 

south, the county line on the east, and the north–south alignments of Cherokee Lane and Davis 

Road on the west. The dominant land covers in PPU 7 are Valley Grassland, which comprises 

52,278 acres of the PPU, and Agriculture which comprises 20,695 acres (much of it Vineyard in 

the southern and western portions). Low-Density Development also accounts for 5,306 acres of 

PPU 7. PPU 7 contains a large proportion of the Blue Oak Woodland and Savanna in the Plan 

Area, which together comprise 5,861 acres or 40% of the total Blue Oak Woodland and Savanna 
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in the Plan Area (second only to PPU 5, which contains 6,556 acres of Blue Oak 

Woodland/Savanna). PPU 7 also contains by far the largest area of Vernal Pool, with 2,221 

acres, or 49% of the Vernal Pool in the Plan Area.  

Reflecting its large size, substantial valley grassland and vernal pool habitats, and relative lack of 

development, PPU 7 contains documented occurrences for many of the Covered Species (Figures 3-3 

through 3-30). With more than half of the vernal pool acreage in the Plan Area, PPU 7 is extremely 

important for preservation of vernal pool species and contains 315 of 533 documented occurrences 

for vernal pool fairy shrimp, all 48 occurrences for pincushion navarretia, all 28 occurrences for 

California tiger salamander, and 19 of 29 occurrences for western spadefoot in the Plan Area. 

Further, all of the covered birds except white-tailed kite have been documented in PPU 7. 

Overview of Conservation Strategy for PPU 7 

Approximately 15,894 acres of the Preserve System will be located in PPU 7. SSHCP Preserves 

in PPU 7 will include a large Landscape Preserve and Linkage Preserves that will connect to the 

Cosumnes River/Deer Creek Wildlife Movement Corridor in PPU 5. The Preserve design focus 

in PPU 7 is landscape-scale preservation of the Vernal Pool Ecosystem, in areas that are adjacent 

to or near existing preserves, including the 12,500-acre Chance Ranch and other mitigation sites 

and mitigation banks in the area. 

Landscape Preserves 

The Landscape Preserve in PPU 7 must be at least 10,500 acres in size and will be located 

strategically to connect with existing preserves. The vast majority of this Landscape Preserve will be 

Valley Grassland. This Landscape Preserve will also contain Vernal Pool, Swale, Stream/Creek, 

Seasonal Wetland, and other land covers. 

Linkage Preserves 

A 314-acre portion of Preserve Linkage L-11 will cross over from PPU 5 into PPU 7. This 

segment completes the connection between the Cosumnes River/Deer Creek Wildlife Movement 

Corridor in PPU 5 and the large Landscape Preserve in PPU 7. This segment of Linkage Preserve 

L-11 is composed almost entirely of Valley Grassland, with some Vernal Pool. 

7.5.3 Preserve Connectivity  

Core and Minor Preserves established by the SSHCP will be connected by Linkage Preserves to 

other SSHCP Preserves and existing preserves within the Plan Area. SSHCP Linkage Preserves will 

be designed to maintain connectivity among the preserves, providing for wildlife movement and, in 

many cases, hydrologic connections between preserves (see Objective L2 in Table 7-1). The ultimate 
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size and dimensions of the Linkage Preserves (i.e., width and length) will depend on several factors, 

including habitat types in the linkage, the ecological function (or functions) the linkage is designed to 

serve (e.g., overland wildlife movement, drainage), and adjacent land uses.  

The three Core Preserves inside the UDA (Section 7.5.1) will be linked by minimum 600-foot-

wide Linkage Preserves (see Objective L2 in Table 7-1). These Linkage Preserves will follow 

stream channels, where possible, to maintain hydrologic connectivity. In addition to linking the 

three Core Preserves within the UDA, smaller minor and Satellite Preserves will also be 

connected for a total of 10 Linkage Preserves in the UDA. 

The Landscape Preserve located outside of the UDA in PPU 7 and some Cropland Preserve in 

PPU 6
6
 will also be connected to preserves inside the UDA by linkages, including the Cosumnes 

River Wildlife Movement Corridor, Preserve L-5, and SSHCP Preserves and existing preserves 

connecting PPU 5 to PPU 1.  

All Linkage Preserves will meet the Landscape Preserve selection criteria listed in Table 7-1. In 

limited circumstances, a Satellite Preserve may need to be established to protect a species 

occurrence, and that Preserve may not be able to be connected to other Preserves due to existing 

and planned development patterns. 

Additional connectivity in the Plan Area will be provided by some streams with associated Stream 

Setbacks that are not part of the SSHCP Preserve System (see AMMs STREAM-1, STREAM-2, and 

STREAM-3 in Section 5.4). Protection of streams and Stream Setbacks, including those within 

Linkage Preserves, will help to achieve several Measurable Objectives, including Objectives W1 and 

W2 (Stream Setbacks) and Objective W3 (design and avoidance measures). These Stream Setbacks 

are intended to protect water quality but will also facilitate wildlife movement and dispersal of seeds 

and cysts via wildlife or water flows in the SSHCP Preserve System. 

7.5.4 Studies Required by SSHCP Biological Goals and Measurable Objectives 

Several of the measurable objectives listed in Table 7-1 require that the Implementing Entity 

conduct discrete studies to determine how AMMs should be implemented, or to better 

understand the ecology of Covered Species in the Plan Area (Table 7-7). These studies are 

different from the special studies that will help the Implementing Entity to monitor effectiveness 

of the Conservation Strategy (Section 8.3.3.5). 

                                                 
6
  Note that most SSHCP Covered Species that will use cropland preserves are avian species and are capable of 

flying from one Preserve to the next. Therefore, linkage of agricultural preserves is not essential and may not 

occur in many instances.  
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Table 7-7 

Studies Required by SSHCP Measurable Objectives 

Description of Required Study Timing for Study 
In accordance with Objective CTS3, prepare targeted species mobility studies to 
determine if California tiger salamander mobility between breeding ponds or between 
breeding ponds and upland refugia will be affected by Rural Transportation Project 
Covered Activities within California tiger salamander modeled habitat. Data relevant to 
determining California tiger salamander movement must be collected for at least 3 
years, and the study will be updated through new data collection and consultation with 
USFWS and CDFW every 10 years. The mobility study methodology will be prepared in 
consultation with USFWS and CDFW, and will need approval from USFWS and CDFW 
prior to implementation. The data will be used by the project proponent to select the 
most appropriate design requirements to maintain and facilitate California tiger 
salamander movement. Modeled habitat near each of the following roadways will be the 
subject of targeted species mobility studies for California tiger salamander: 

• Twin Cities Road east of State Route 99 

• Ione Road within PPU 7 

• Clay Station Road from Dillard Road south to Sacramento County line with San 
Joaquin County (Plan Area boundary) 

After construction is complete, California tiger salamander movement across and along 
the road will be monitored to assess how their movement changed in response to the 
project, and if additional design considerations will be used as future projects are 
implemented along the roadway. 

Study initiated within 18 months of 
SSHCP permit issuance. Study 
duration at least 3 years, and updated 
every 10 years.  

In accordance with Objective GGS 3, measure hydrologic parameters (flow rate, 
temperature, timing of flows) within Badger Creek in locations known to be occupied by 
giant gartersnake. Three monthly hydrologic measurements will be made during the dry 
season of an average or better rainfall year. Each recording will occur over a full week 
to identify any regular interruptions in flow or changes in conditions due to diversions or 
inflows. After determining the baseline hydrologic parameters for occupied giant garter-
snake habitat along Badger Creek, identify water sources that could be used to 
supplement natural and agricultural flows in the future to maintain that hydrology 
throughout Badger Creek during the summer months when agricultural runoff may 
wane. 

Study initiated within 2 years of 
SSHCP permit issuance. 

In accordance with Objective TB6, conduct study to identify management actions to 
protect tricolored blackbird colonies from environmental stressors. Stressors to be 
studied for reduction include nest predation (e.g., coarse netting to reduce nest 
predation, reducing trees and bushes around colonies to reduce perches for predators, 
mesopredator trapping). Select one or more existing tricolored blackbird colonies as 
experimental populations. If a large colony is available, test several potential feasible 
management actions within that one colony. Experimental treatments will be evaluated 
as to whether they indicate a measurable and biologically significant decrease in nest 
predation or increased fledgling success. Treatments will also be evaluated for 
feasibility, 

Study initiated within 2 years of 
SSHCP permit issuance, and 
completed within 5 years of SSHCP 
permit issuance. 

 

7.6 Conservation Analysis 

This section describes the beneficial effects of the Conservation Strategy and compares those 

to the adverse effects described in Chapter 6 to make conclusions about the expected 
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effectiveness of the Conservation Strategy in achieving the Biological Goals  and Measurable 

Objectives (see Table 7-1).  

7.6.1 Natural Land Cover Analysis 

This section analyzes the adverse effects of the Covered Activities and the benefits of the 

SSHCP Conservation Strategy for the SSHCP natural land cover types:  

 Aquatic Natural Land Covers 

o Vernal Pool Ecosystem 

 Valley Grassland (inside the Vernal Pool Ecosystem) 

 Vernal Pool and Swale 

 Stream/Creek (VPIH) 

o Other Aquatic Natural Land Covers 

 Seasonal Wetland 

 Freshwater Marsh 

 Stream/Creek 

 Open Water 

 Riparian 

 Terrestrial Natural Land Covers 

o Blue Oak Woodland/Savanna 

o Agriculture
7
 

Detailed descriptions for SSHCP natural land covers are provided in Chapter 3.  

As described in Section 6.5, indirect impacts to natural land covers were qualitatively analyzed 

collectively. Qualitatively, permanent indirect effects to natural land covers, including a decrease 

in habitat functionality and viability, will result from the following environmental stressors in the 

absence of AMMs: (1) permanent alterations to watershed hydrographs and degradation of water 

quality; (2) habitat fragmentation; (3) increased risk of wildfire, which can result in increased 

thatch, and the impacts from fire suppression (i.e., grading); (4) alterations of vernal pool 

hydrology; (5) increased human activity, which can result in trampling of natural land covers or 

increased trash and debris; (6) invasive weeds, which can alter the composition and structure of 

                                                 
7
  Agriculture includes Cropland and Irrigated Pasture–Grassland. 
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natural land covers; and (7) pesticides and fertilizers, which can reduce pollinators or 

exterminate or weaken species that comprise the habitat. Additionally, temporary construction-

related indirect effects (see Section 6.3.2) will result from the following stressors in the absence 

of AMMs: (1) temporary alterations to hydrographs and degradation of water quality during 

construction; (2) laydown or trampling of vegetation during construction; (3) construction dust; 

(4) increased human presence during construction; and (5) construction trash and debris. Indirect 

permanent impacts to vernal pool, swale, and stream/creek (VPIH) were quantified and are 

discussed further in Section 7.6.1.1.1.  

The conservation analysis for natural land covers is broken down into aquatic (Section 7.6.1.1) 

and terrestrial natural (Section 7.6.1.2) land covers.  

7.6.1.1 Aquatic Natural Land Covers 

The conservation analysis for aquatic natural land covers is broken down into those that make up 

the Vernal Pool Ecosystem (Section 7.6.1.1.1) and other aquatic land covers (Section 7.6.1.1.2).  

The Vernal Pool Ecosystem considers the interconnectivity between Swale, Stream/Creek 

(VPIH), Vernal Pool, and Valley Grassland. Vernal pools cannot persist absent surrounding 

uplands, and, thus, an ecosystem approach will be used when establishing the SSHCP 

Preserve System to ensure a properly functioning Vernal Pool Ecosystem. Therefore, the 

Vernal Pool Ecosystem is discussed separately from other aquatic land covers.  

7.6.1.1.1 Vernal Pool Ecosystem 

As described in Chapter 3, the Vernal Pool Ecosystem includes the following natural land cover 

types: Vernal Pool, Swale, Stream/Creek (VPIH), and Valley Grassland that are hydrologically 

connected. The Vernal Pool Ecosystem in the Plan Area provides the primary constituent elements 

described in the Federal Critical Habitat (USFWS 2006c) identified for four of the vernal pool 

SSHCP Covered Species, including slender Orcutt grass, Sacramento Orcutt grass, vernal pool 

fairy shrimp, and vernal pool tadpole shrimp. The primary constituent elements of these Covered 

Species are described in Section 3.6. In short, these primary constituent elements include: (1) 

topographic features within a matrix of uplands that result in continuously, or intermittently, 

flowing surface water in the depressional features that provide for dispersal and promote 

hydroperiods of adequate length in the pools for each of four vernal pool SSHCP Covered Species; 

(2) depressional features that become inundated during winter rains and that continuously hold 

water for a period long enough to provide adequate water for incubation, maturation, and 

reproduction for the crustaceans and to promote germination, flowering, and seed production of 

predominantly annual native wetland species for the grasses; (3) sources of food for the 

crustaceans; and (4) organic and inorganic materials that provide shelter for the crustaceans.  
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Indirect impacts to the Vernal Pool Ecosystem were partially quantified; indirect impacts to 

Vernal Pool, Swale, and Stream/Creek (VPIH) were quantified, but indirect impacts to Valley 

Grassland were not quantified. In total, approximately 17,259 acres, or 16%, of the 103,210 acres 

of the Vernal Pool Ecosystem in the Plan Area would be removed or indirectly impacted over the 

proposed 50-year Permit Term; indirect impacts account for 142 acres of the total impact acreage 

(Table 7-8a). This includes the following impacts to the Vernal Pool Ecosystem: removal of 

16,794 acres (64%) and indirect impacts to 132 acres (0.5%) of the 26,048 acres present inside 

the UDA; and removal of 322 acres (0.4%) and indirect impacts to 9.5 acres (0.01%) of 77,162 

acres present outside the UDA. Permanent indirect effects to natural land covers, include the 

Vernal Pool Ecosystem, are collectively and qualitatively analyzed in Section 7.6.1. 

In total, approximately 8,500 acres of the Vernal Pool Ecosystem in the Mather Core Recovery 

Area would be removed or indirectly impacted over the proposed 50-year Permit Term; indirect 

impacts account for 113 acres of the total impact acreage (Table 7-8b). This includes the 

following impacts to the Vernal Pool Ecosystem: removal of 8,118 acres of Valley Grassland, 

removal of 144 acres, and indirect impacts to 72 acres of Vernal Pool, removal of 112 acres and 

indirect impacts to 38 acres of Swale, and removal of 13 acres and indirect impacts of 3 acres of 

Stream/Creek (VPIH). 

Table 7-8a 

Permanent Effects and Conservation for the Vernal Pool Ecosystem 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Direct 
and Indirect 

Effects (acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Plan Area-Wide 

Vernal Pool Ecosystem 17,117 142 17,259a 23,284 645 
Valley Grasslandb 16,472 Qualitative 16,472 22,014 0c 

Vernal Pool 389 94 483 966 389 

Swale 234 44 278 278 256d 

Stream/Creek (VPIH) 22 4 26 26 0 

a  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
b  Refers to Valley Grassland hydrologically connected to the Vernal Pool Ecosystem. 
c  Valley Grassland may be re-established/established at the same time as re-establishment/establishment of Vernal Pool and Swale to 

form a complete Vernal Pool Ecosystem. However, much of the 645 acres of re-established/established modeled areas will occur on 
existing Valley Grassland; thus, it is not possible to identify the amount of Valley Grassland re-established/established under the SSHCP. 

d  Re-establishment/establishment to mitigate effects to Stream/Creek (VPIH) is assumed to be in the form of Swale, which has been added 
to the 234 acres necessary to mitigate effects to swale. Swale re-establishment/establishment may occur in the form of any combination 
of Swale or Vernal Pool.  
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Table 7-8b 

Permanent Effects and Conservation for the Vernal Pool Ecosystem Within the Mather 

Core Recovery Area 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Direct 
and Indirect 

Effects (acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Plan Area-Wide 

Vernal Pool Ecosystem 8,386 114 8,500a 5,493 50 
Valley Grasslandb 8,118 Qualitative 8,118 5,155 0 

Vernal Pool 144 72 216 213 50 

Swale 112 38 150 90 0 

Stream/Creek (VPIH) 13 3 16 26 0 

a  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
b  Refers to Valley Grassland hydrologically connected to the Vernal Pool Ecosystem. 

To mitigate 17,259 acres of Covered Activity impacts to the Vernal Pool Ecosystem, the SSHCP 

preserves 23,284 acres of Vernal Pool Ecosystem, including 966 acres of Vernal Pool, 278 acres 

of Swale, 26 acres of Stream/Creek (VPIH), and 22,014 acres of hydrologically connected 

Valley Grassland (Table 7-8a). Of the 23,284 acres of Vernal Pool Ecosystem to be preserved, 

5,493 acres of Vernal Pool Ecosystem will be preserved within the Mather Core Recovery Area, 

including 213 acres of Vernal Pool, 90 acres of Swale, 26 acres of Stream/Creek (VPIH), and 

5,155 acres of hydrologically connected Valley Grassland (Table 7-8b). The Conservation 

Strategy for the Vernal Pool Ecosystem is based on preservation of large assemblages of 

interconnected Vernal Pool, Swale, and Stream/Creek (VPIH) embedded in Valley Grassland, 

protecting perched aquifers and maintaining vernal pool hydrology, and maintaining water 

quality in vernal pool micro-watersheds. Finally, the SSHCP will also re-establish and/or 

establish components of the Vernal Pool Ecosystem including approximately 389 acres of Vernal 

Pool and 256 acres of Swale in the form of any combination of Swale or Vernal Pool. Valley 

Grassland may be re-established/established at the same time as re-establishment/establishment 

of vernal pools and swales to form a complete Vernal Pool Ecosystem. 

Each component or natural land cover comprising the Vernal Pool Ecosystem is described 

separately below. The Biological Goals and Measurable Objectives applicable to the Vernal Pool 

Ecosystem are listed in Table 7-9. 

Valley Grassland 

As discussed in Section 6.5, effects on Valley Grassland hydrologically connected to the Vernal 

Pool Ecosystem within the Plan Area include direct impacts to 16,471 acres of 97,349 acres in 

the Plan Area, or 17%. This includes direct impacts to 16,185 acres (66%) of the 24,584 acres 

present inside the UDA and direct impacts to 286 acres (0.4%) of the 72,765 acres present 
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outside the UDA. Permanent indirect effects to natural land covers, including Valley Grassland 

in the Vernal Pool Ecosystem, are qualitatively analyzed in Section 7.6.1. 

A total of 22,014 acres of Valley Grassland within the Vernal Pool Ecosystem will be preserved 

by the SSHCP, including approximately 6,065 acres inside the UDA (Table 7-5) and 15,949 

acres outside the UDA (Table 7-6). Also see Section 7.6.1.2, Terrestrial Natural Land Covers, for 

additional discussion regarding Valley Grasslands.  

Vernal Pool 

As discussed in Section 6.5, approximately 483 acres, or 11%, of the 4,536 acres of the Vernal 

Pool in the Plan Area would be removed or indirectly impacted; indirect impacts account for 94 

acres of the total impact acreage. More specifically, impacts to Vernal Pool include the removal 

of 355 acres (38%) and indirect impacts to 85 acres (9%) of the 935 acres present inside the 

UDA; and removal of 34 acres (0.9%) and indirect impacts to 9 acres (0.2%) of 3,601 acres 

present outside the UDA.  

A total of 995 acres of Vernal Pool will be preserved by the SSHCP, including approximately 

210 acres inside the UDA (Table 7-5) and 756 acres outside the UDA (Table 7-6). As discussed 

in Chapter 3, 1,983 acres of Vernal Pool are already protected in existing preserves in the Plan 

Area. The Conservation Strategy for the Vernal Pool Ecosystem is based on preservation of large 

assemblages of vernal pools within the UDA and outside the UDA (primarily in PPU 7),  

protecting perched aquifers and maintaining vernal pool hydrology, and maintaining water 

quality in vernal pool micro-watersheds. Approximately 389 acres of Vernal Pool will be re-

established and/or established under the SSHCP, with at least 50 acres within or adjacent to the 

Mather Core Recovery Area.  

Swale 

As discussed in Section 6.5, approximately 278 acres, or 22%, of the 1,252 acres of Swale in the 

Plan Area would be removed or indirectly impacted; indirect impacts account for 44 acres of the 

total impact acreage. More specifically, impacts to Swale include the removal of 232 acres (50%) 

and indirect impacts to 43 acres (9%) of the 461 acres present inside the UDA; and removal of 2 

acres (0.2%) and indirect impacts to 1 acres (0.1%) of 791 acres present outside the UDA.  

A total of 278 acres of Swale will be preserved by the SSHCP, including approximately 92 acres 

inside the UDA and 186 acres outside the UDA (see Tables 7-5 and 7-6). Approximately 256 

acres of Swale will be re-established and/or established in the form of any combination of Swale 

or Vernal Pool.  



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-100 February 2018 

Stream/Creek (VPIH) 

Approximately 26 acres, or 36%, of the 73 acres of Stream/Creek (VPIH) in the Plan Area would 

be permanently removed or indirectly impacted; indirect impacts account for 4 acres of the total 

impact acreage. Of the 68 acres of Stream/Creek (VPIH) inside the UDA, 25 acres (37%) will be 

permanently impacted; of the 4.8 acres of stream/creek (VPIH) outside the UDA, 1 acre (1%) 

will be permanently impacted.  

A total of 26 acres of Stream/Creek (VPIH) will be preserved by the SSHCP, including 

approximately 26 acres inside the UDA (see Tables 7-5). Re-establishment and/or establishment 

to mitigate effects on Stream/Creek (VPIH) will be in the form of any combination of Swale or 

Vernal Pool, which is included in the approximately 256 acres described above for swale. 

Table 7-9 

Biological Goals and Measurable Objectives Applicable to the Vernal Pool Ecosystem 

Applicable Biological Goals Related Measurable Objectives 
Goal 1. Preserve and link intact 
landscapes that include the 
highest-quality habitat for Covered 
Species within the Plan Area. 
 

Objective L1. Objective L1. Establish a minimum Preserve System of 36,282 acres of 
natural land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of the 
Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres will be within 
the UDA. Of the 1,787 acres of re-establishment or establishment at least 130 acres will be 
within the UDA. Preserves will be assembled in accordance with the Conservation Actions 
in this table. 
Objective L2. Establish a minimum of 11 Linkage Preserves that provide interconnections 
between the Landscape, Core, Minor, and Satellite Preserves or existing preserves. Linkage 
Preserves will have a minimum width of 600 feet and will be located as described in Section 
7.5. (minor variations on minimum width may be allowed where there are physical constraints 
in the environment, in accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve 
physical, chemical, and biological 
functions of aquatic resources 
within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in Section 
5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization Measures (Low-Impact 
Development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management Practices 
(BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements in the 
UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, and STREAM-
3. Covered Activities shall implement Preserve Setback requirements in the UDA as 
described in AMM EDGE-3. 
Objective W4. Ensure that aquatic resources are preserved during assembly of the 
SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, VP1, VP3, 
SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 

Objective W5. Ensure that aquatic resources are re-established and/or established during 
assembly of the SSHCP Preserve System in compliance with Conservation Actions listed in this 
table (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, and 
freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, and 50 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-101 February 2018 

Table 7-9 

Biological Goals and Measurable Objectives Applicable to the Vernal Pool Ecosystem 

Applicable Biological Goals Related Measurable Objectives 
acres of freshwater marsh re-establishment/establishment occur within the Morrison 
Creek Watershed. 

Goal 3. Preserve, re-establish, 
and establish natural land covers, 
(including Cropland, and Irrigated 
Pasture–Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land cover within 
the Vernal Pool Ecosystem. The Preserves will be assembled in accordance with the 
Conservation Actions in this table and in accordance with Section 7.5. 
Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area.  

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the Mather 
Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be mitigated within 
or adjacent to (within 1 mile of) the Mather Core Recovery Area and/or Cosumnes/Rancho-
Seco Recovery Area. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of Vernal Pool, 
including at least 50 acres within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area.  

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will be 
assembled in accordance with Conservation Actions in Table 7-1 and in accordance with 
Section 7.5. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in this table and in accordance 
with Section 7.5. 
Objective VP5. Re-establish and/or establish a minimum of 256 acres of Swale or vernal 
pool for impacts to the Swale and Stream/Creek (VPIH) land covers. Re-establishment 
and/or establishment will occur in accordance with the Conservation Actions in this table. 
Objective VP6. Re-establish and/or establish a minimum of 300 acres of functional Vernal 
Pool Ecosystem within or adjacent to (within 1 mile of) the Mather Core Recovery Area. 

Goal 4. Maintain or improve 
habitat value of natural land 
covers (including Cropland and 
Irrigated Pasture–Grassland) that 
are preserved within the Plan 
Area. 

Objective HAB3. Record management history for Preserve parcels as they are obtained. 
Consider management history when developing initial Preserve Management Plan (PMP). 
Objective HAB4. Develop and implement an early detection and eradication program for 
invasive species within the Plan Area. Program will include regular weed assessment and 
mapping within the UDA, and a comprehensive weed detection and abatement plan for the 
Plan Area, including training of road crews to identify and report weeds. 

Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, hydrology, litter). 

Objective HAB6. Collect weather data throughout the County to assist in developing status 
and trends, track climate change, etc. 

Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

 

Analysis of Conservation of the Vernal Pool Ecosystem 

The Biological Goals and Measurable Objectives that were developed in the SSHCP for Covered 

Species using the Vernal Pool Ecosystem land cover type will also ensure that the integrated 

hydrologic and ecological functions of the component land cover types are protected. To meet these 

Biological Goals and Measurable Objectives, the SSHCP Conservation Strategy will preserve and 

link approximately 23,284 acres of the highest-quality Vernal Pool Ecosystem in the Plan Area. This 
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will protect the hydrology and soil conditions necessary for persistence of Covered Species that use 

this ecosystem, including irreplaceable resources such as Sacramento Orcutt grass and a range of 

other Covered Species such as vernal pool fairy shrimp, mid-valley fairy shrimp, and California tiger 

salamander. In addition, the SSHCP Conservation Strategy will re-establish and/or establish 

approximately 645 acres of Swale and Vernal Pool to ensure adequate acreage remains for the 

persistence of Covered Species that rely on these land covers in the Plan Area. The SSHCP Preserve 

System targets preservation within the two vernal pool core recovery areas in the Plan Area. Most 

SSHCP Preserves containing the Vernal Pool Ecosystem will be entirely within or within 1 mile of 

the two core recovery areas. The Vernal Pool Ecosystem will be managed and monitored in 

perpetuity to ensure that the Vernal Pool Ecosystem remains functional over time.  

To the extent possible, SSHCP Preserves will be adjacent to and contiguous with existing 

preserves that are not part of the SSHCP Preserve System, thus making a larger-scale contiguous 

Preserve System. By ensuring SSHCP Preserves are large and/or connected to existing preserves, 

the Conservation Strategy will minimize indirect effects of urban development on the Vernal 

Pool Ecosystem within Preserves. Large preserves will preserve vernal pool surface hydrology 

by maintaining the connections between swales and vernal pools. Large preserves will also 

protect subsurface hydrology that supports the Vernal Pool Ecosystem by protecting the perched 

aquifer from punctures or disruption related to grading and other surface-disturbing activities. 

The larger Preserves (Core and Landscape) will facilitate appropriate vegetation management 

activities that improve functionality of the Vernal Pool Ecosystem as habitat, such as prescribed 

livestock grazing and prescribed burning. Large preserves make grazing more feasible by not 

requiring grazing operators to constantly shuttle livestock between disjunct preserve areas, and 

allow use of prescribed burning by establishing large separations between burn areas inside the 

preserve and developed areas outside the preserve. Grazing, fire, and other land management 

actions will reduce aboveground biomass and control non-native grasses’ competition with 

native vernal pool plants and limit their use of water from the perched aquifer.  

The SSHCP Preserve System will provide heterogeneity of the Vernal Pool Ecosystem by 

maintaining the existing ecosystem variability at three main spatial scales: (1) landscape 

heterogeneity (geologic formations, soils, location within the Plan Area) of preserved vernal pool 

complexes in the Plan Area; (2) heterogeneity of vernal pool types, spatial patterns, and 

connectivity within a Preserve; and (3) heterogeneity of individual pools, including sizes, water 

chemistry, and floristic components. A GIS exercise was conducted that analyzed one possible 

preserve scenario. From this exercise, Tables 7-10 and 7-11 were created that present the 

geologic formations and soil unit types that may compose the Preserve System, as compared to 

the composition of the Plan Area as a whole. These tables demonstrate that the Preserve System 

can comprise the full range and diversity of soil types and geologic formations associated with 

the Vernal Pool Ecosystem in the Plan Area. Table 7-12 similarly presents the variation in Vernal 

Wetland Acre/Density Index scores for the Preserve System, which demonstrates that the Preserve 
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System can generally maintain the diversity of vernal pool densities and pool sizes as compared to 

existing conditions in the Plan Area. The Preserve System would focus more on acquiring and 

preserving parcels with higher densities of pools or larger pools, as these tend to be more intact or 

more valuable as habitat for vernal pool species. However, large areas of less dense or smaller 

pools would also be acquired, retaining adequate distributions of these other Vernal Wetland 

Acre/Density Index (VWADI) categories for those species that preferentially occupy less dense or 

smaller pools. By preserving vernal pool heterogeneity at these three scales, the likelihood of 

capturing genetic diversity is increased, and preservation of biodiversity is better assured. By 

establishing Preserves on each of the geologic landforms throughout the Plan Area that currently 

support vernal pools, preserving the vernal pool heterogeneity as indicated by soil types and the 

VWADI index, and by ensuring connectivity among the existing and SSHCP Preserves in the Plan 

Area, the SSHCP will preserve a broad range of habitat types.  

Table 7-10 

Geologic Formations Supporting Vernal Pools in the SSHCP Preserve System 

Geologic Formation 
In Preserve System 

(acres) 
% of Preserve 
System (acres) 

In Plan Area 
(acres) % of Plan Area 

Laguna Formation 12,897 34.8% 61,282 19.3% 

Mehrten Formation 6,138 16.6% 26,459 8.3% 

Modesto-Riverbank Formation 2,236 6.0% 14,688 4.6% 

Riverbank Formation 9,888 26.7% 122,228 38.5% 

Valley Springs Formation 611 1.7% 13,690 4.3% 

Total 31,770 85.8% 238,347 75.0% 
 

 

Table 7-11 

Soils Supporting Vernal Pools in the SSHCP Preserve System 

Soil 
In Preserve System 

(acres) 
% of Preserve 

System 
In Plan Area 

(acres) % of Plan Area 
Soils Supporting Vernal Pools 

Clear Lake clay, hardpan 
substratum, drained, 0 to 1 
percent slopes 

285 0.8% 3,294 1.0% 

Clear Lake clay, partially 
drained, 0 to 2 percent slopes, 
frequently flooded 

172 0.5% 1,956 0.6% 

Corning-Redding complex, 8 
to 30 percent slopes 

473 1.3% 3,038 1.0% 

Corning complex, 0 to 8 
percent slopes 

2,198 5.9% 14,481 4.6% 

Durixeralfs, 0 to 1 percent 
slopes 

117 0.3% 1,414 0.5% 
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Table 7-11 

Soils Supporting Vernal Pools in the SSHCP Preserve System 

Soil 
In Preserve System 

(acres) 
% of Preserve 

System 
In Plan Area 

(acres) % of Plan Area 
Durixeralfs-Galt complex, 0 to 
2 percent slopes 

0 0% 306 0.1% 

Red Bluff-Redding complex, 0 
to 5 percent slopes 

1,130 3.1% 4,799 1.5% 

Redding gravelly loam, 0 to 8 
percent slopes 

6,446 17.4% 26,745 8.4% 

Redding loam, 2 to 8 percent 
slopes 

2,055 5.6% 6,396 2.0% 

San Joaquin-Durixeralfs 
complex, 0 to 1 percent 
slopes 

110 0.3% 2,888 0.9% 

San Joaquin-Galt complex, 0 
to 3 percent slopes 

357 1.0% 3,081 1.0% 

San Joaquin-Galt complex, 
leveled, 0 to 1 percent slopes 

621 1.7% 5,917 1.9% 

San Joaquin-Xerarents 
complex, leveled, 0 to 1 
percent slopes 

105 0.3% 4,067 1.3% 

San Joaquin silt loam, 0 to 3 
percent slopes 

1,997 5.4% 21,883 6.9% 

San Joaquin silt loam, 3 to 8 
percent slopes 

636 1.7% 7,749 2.4% 

San Joaquin silt loam, leveled, 
0 to 1 percent slopes 

2,077 5.6% 39,516 12.4% 

Xerarents-Redding complex, 0 
to 2 percent slopes 

167 0.5% 950 0.3% 

Xerarents-San Joaquin 
complex, 0 to 1 percent 
slopes 

71 0.2% 2,127 0.7% 

Total 19,017 51.6% 150,607 47.5% 
 

Table 7-12 

Range of Vernal Pool Densities in the Preserve System 

VWADI Class 
In Preserve System 

(acres) 
% of Preserve 
System (acres) 

In Plan Area 
(acres) 

% of Plan Area 
with VWADI 

Classes 
VWADI Category 1 - most wetted acres with densest vernal pool complexes and largest number of large pools 

A5 445 1.2% 3,435 2.4% 

B5 1,176 3.2% 6,322 4.4% 

C5 2,170 5.9% 8,094 5.6% 
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Table 7-12 

Range of Vernal Pool Densities in the Preserve System 

VWADI Class 
In Preserve System 

(acres) 
% of Preserve 
System (acres) 

In Plan Area 
(acres) 

% of Plan Area 
with VWADI 

Classes 
D5 2,403 6.5% 6,427 4.5% 

D4 1,753 4.7% 3,818 2.7% 

E5 885 2.4% 1,040 0.7% 

E4 52 0.1% 120 0.1% 

Subtotal 8,884 24.0% 29,256 20.4% 

VWADI Category 2 

A4 107 0.3% 2,001 1.4% 

B4 1,702 4.6% 5,150 3.6% 

C4 2,113 5.7% 6,488 4.5% 

D2 40 0.1% 80 0.1% 

D3 264 0.7% 680 0.4% 

Subtotal 4,226 11.4% 14,399 10.0% 

VWADI Category 3 

A3 82 0.2% 2,159 1.5% 

B3 1,373 3.7% 4,476 3.1% 

C1 136 0.4% 280 0.2% 

C2 1,218 3.3% 3,339 2.3% 

C3 1,620 4.4% 4,904 3.4% 

Subtotal 4,429 12.0% 15,158 10.5% 

VWADI Category 4 

A2 558 1.5% 6,902 4.8% 

B1 1,562 4.2% 9,825 6.8% 

B2 1,724 4.7% 10,749 7.5% 

Subtotal 3,844 10.4% 27,476 19.1% 

VWADI Category 5 - least wetted acres, most isolated and smaller vernal pools 

A1 3,887 10.5% 57,717 40.1% 

Total 25,270 68.3% 144,006 100% 
 

The SSHCP recognizes that removal of 17,117 acres of the existing 103,210 acres of the 

Vernal Pool Ecosystem will result in the loss of habitat and cause habitat fragmentation. 

However, habitat fragmentation is less likely in the Plan Area than in other regions as 

connectivity of the Vernal Pool Ecosystem in the Plan Area will be maintained by establishing 

large preserves that augment or connect to existing preserves that are not part of the SSHCP 

Preserve System. Refer to Section 7.4.3 for descriptions of the functional size of preserved 

areas that will result from the combination of SSHCP Preserves with existing preserves. The 

SSHCP Preserve System will preserve the upland land cover types that are connected to the 
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vernal pools both biologically and hydrologically. Burrowing animals and pollinators, for 

example, while not Covered Species, are essential components of the Vernal Pool Ecosystem 

and will be protected within Valley Grassland land covers in SSHCP Preserves. In the absence 

of the SSHCP, land preservation for project-by-project mitigation would not be located in this 

coordinated and strategic way, and habitat linkages between SSHCP Preserves and existing 

preserves would be minimal or would not occur at all. 

In the Mather Core Recovery Area, the SSHCP will preserve at least 5,494 acres of the Vernal Pool 

Ecosystem. Approximately 2,300 of those 5,494 acres will be located within three Core Preserves, 

which, combined with 3 Minor Preserves, 9 Satellite Preserves, and 10 Linkage Preserves, are 

designed to connect to existing preserves and fill in the habitat gaps between preserves in the UDA.  

Of the 23,284 acres of the Vernal Pool Ecosystem that will be preserved in the Plan Area, 15,578 

acres (68%) will be conserved in PPU 7. This will include a large landscape-scale Preserve (at 

least 10,500 acres) in the Cosumnes/Rancho-Seco Core Recovery Area that connects to and 

augments existing preserve that is not part of the SSHCP Preserve System. This Landscape 

Preserve will encompass the full range of heterogeneity of natural land covers and soil types 

associated with the Vernal Pool Ecosystem in the Cosumnes/Rancho-Seco Core Recovery Area.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves are 

generally established without setbacks in developed areas and sacrifice a portion of the preserved 

lands to these edge effects, which may allow for activities and encroachments that reduce the 

effective preservation area and allow indirect effects to preserved lands. Further, the SSHCP 

Conservation Strategy protects individual watersheds based on LIDAR–Preserve boundaries that 

were established outside the defined watershed, so even without a buffer, the perched aquifer and 

overland surface flow will not be impacted by adjacent activities. Using a rigorous Preserve 

Setback strategy and watershed protection in conjunction with low-impact and compatible uses 

in land planning, the Preserve will maintain existing functions and values of the Vernal Pool 

Ecosystem in the Preserve System. 

In addition to preservation of the Vernal Pool Ecosystem, the Implementing Entity will also 

establish or re-establish approximately 645 acres of Vernal Pool and Swale in the Plan Area, 

with a priority on re-establishment before establishment. The SSHCP will prioritize re-

establishment within areas that historically had vernal pools, and will limit the densities at which 

pools can be placed, especially where pools are being added to already functional vernal pool 

complexes. All re-establishment and establishment sites will be inoculated with inoculum from 
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the impact or other representative sites, which will assist in maintaining or re-establishing the 

historical distribution of the species that use the Vernal Pool Ecosystem in the Plan Area. The 

effectiveness of inoculation will be monitored through a special study, as described in Section 

8.3.3.5. Re-establishing pools in historical vernal pool areas will further help to conserve the 

Vernal Pool Ecosystem by ensuring no net loss of the total acreage in the SSHCP Plan Area. 

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of the Vernal Pool Ecosystem protected in the Preserve System will ensure that 

vernal pool hydrology, vegetation, and other vernal pool habitat characteristics within the SSHCP 

Preserve System are not degraded, and will improve under SSHCP management as compared to 

existing habitat conditions. Goal 4 Objectives will benefit the Vernal Pool Ecosystem by preparing 

and implementing Preserve Management Plans (Objectives HAB1, HAB2, HAB3), monitoring 

objectives (HAB5, HAB7), and invasive species eradication on Preserves (Objective HAB4). 

These actions will improve habitat value of the Vernal Pool Ecosystem.  

In addition, as discussed in Section 7.3.2, SSHCP Biological Goals and Measurable Objectives, 

Goal 2 Objectives will directly benefit the Vernal Pool Ecosystem by requiring that aquatic 

resources are re-established/established or preserved and managed in perpetuity (Objective W4, 

W5), that Stream Setbacks be established, and that Avoidance and Minimization Measures be 

implemented (Objective W2, W3). Goal 3 Objectives will directly benefit the Vernal Pool 

Ecosystem by outlining Preserve selection and re-establishment/establishment criteria for Valley 

Grassland, Vernal Pool, and Swale that ensure that adequate acreage of each SSHCP natural land 

cover remains in the Plan Area to provide necessary breeding, foraging, or sheltering habitat for 

Covered Species and other Plan Area native species (Objective VG1, VP1, VP2, VP3, VP4, VP5).  

As Preserve Management Plans are implemented, grazing will be managed for the benefit of 

Covered Species habitat, including the Vernal Pool Ecosystem, by reducing residual dry matter 

in pools and density of non-native grasses in the surrounding uplands, which will reduce grasses’ 

water consumption from the soil profile and pools and allow filling from surface flows if present. 

Through management and monitoring, the Preserve will continue to provide existing functions 

and values and may exceed the existing condition. 

7.6.1.1.2 Other Aquatic Land Covers 

Other than the Vernal Pool Ecosystem, described in Section 7.6.1.1.1, which is categorized as an 

aquatic land cover, the remaining aquatic land covers include Seasonal Wetland; Freshwater 

Marsh; Stream/Creek; Open Water; and Riparian, which includes Mine Tailing Riparian 

Woodland, Mixed Riparian Scrub, and Mixed Riparian Woodland. These aquatic natural land 

covers are referred to in this section as “other” aquatic land covers, which excludes the Vernal 
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Pool Ecosystem; the use of the term is intended to differentiate these resources from all aquatic 

natural land covers, which does include the Vernal Pool Ecosystem. 

In total, approximately 1,095 acres, or 6%, of the 18,628 acres of the other aquatic land covers in the 

Plan Area would be removed over the proposed 50-year Permit Term (Table 7-13). This includes the 

removal of 1, 017 acres (64%) of the 1,660 acres present inside the UDA and removal of 78 acres 

(0.4%) of 16,968 acres present outside the UDA. Permanent indirect effects to natural land covers are 

collectively and qualitatively analyzed in Section 7.6.1. The only indirect effect to natural land covers 

analyzed that does not directly apply to other aquatic land covers is the alteration of vernal pool 

hydrology, which specifically applies to the Vernal Pool Ecosystem.  

Table 7-13 

Permanent Effects and Conservation for Other Aquatic Land Covers 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Direct 
and Indirect 

Effects (acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Plan Area-Wide 

Other Aquatic Land Covers 1,095 Qualitative 1,095 1,468 1,095 
Seasonal Wetlands 105 Qualitative 105 105 105 

Freshwater Marsh 127 Qualitative 127 127 127 

Stream/Creeks 117 Qualitative 117 117 117 

Open Water 155 Qualitative 155 155 155 

Ripariana 591 Qualitative 591 964 591 

a  Approximately 591 acres of Mixed Riparian Woodland and/or Mixed Riparian Scrub will be re-established and/or established; of the 591 
acres, 218 acres of the re-establishment or establishment will be for impacts to Mine Tailing Riparian Woodland. 

To mitigate 1,095 acres of impacts to the other aquatic land covers, the SSHCP preserves 1,468 

acres of these land covers, including 105 acres of Seasonal Wetland, 127 acres of Freshwater 

Marsh, 117 acres of Stream/Creek, 155 acres of Open Water, and 964 acres of Riparian. The 

SSHCP will also re-establish and/or establish 1,095 acres of other aquatic land covers, including 

105 acres of Seasonal Wetland, 127 acres of Freshwater Marsh, 117 acres of Stream/Creek, 155 

acres of Open Water, and 591 acres of Riparian (Table 7-13). 

Each component, or natural land cover, that comprises the other aquatic land covers is described 

separately below. The Biological Goals and Measurable Objectives applicable to these other 

aquatic land covers are listed in Table 7-14. 

Seasonal Wetland 

Approximately 105 acres, or 4%, of the 2,600 acres of Seasonal Wetland in the Plan Area would 

be removed. More specifically, of the 163 acres of Seasonal Wetland in the UDA, approximately 
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102 acres, or 63% will be removed, and of the 2,438 acres of Seasonal Wetland outside of the 

UDA, approximately 3 acres, or 0.2%, will be removed.  

A total of 105 acres of Seasonal Wetland will be preserved by the SSHCP, including 

approximately 12 acres inside the UDA (Table 7-5) and approximately 93 acres outside the UDA 

(Table 7-6). Preserve sites for Seasonal Wetland will be selected in areas that are modeled habitat 

for Covered Species and, at a minimum, on parcels that are 20 acres or greater. Approximately 105 

acres of Seasonal Wetland will be re-established and/or established under the SSHCP. 

Freshwater Marsh 

Approximately 127 acres, or 4%, of the 2,954 acres of freshwater marsh in the Plan Area would 

be removed. This direct permanent impact includes the removal of approximately 119 acres, or 

30%, of the 392 acres of Freshwater Marsh in the UDA and the removal of approximately 8 

acres, or 0.3%, of the 2,562 acres of Freshwater Marsh outside of the UDA.  

A total of 127 acres of Freshwater Marsh will be preserved by the SSHCP, including 

approximately 54 acres inside the UDA (Table 7-5) and approximately 73 acres outside the UDA 

(Table 7-6). Preserve sites for Freshwater Marsh will be selected in areas that are modeled 

habitat for Covered Species and that currently support emergent vegetation and that exhibit 

hydrology that can support Freshwater Marsh. Approximately 127 acres of Freshwater Marsh 

will be re-established and/or established under the SSHCP. 

Stream/Creek 

Approximately 117 acres, or 4%, of the 2,778 acres of Stream/Creek in the Plan Area would be 

removed. More specifically, of the 163 acres of Stream/Creek in the UDA, approximately 92 

acres, or 56%, will be removed; of the 2,615 acres of Stream/Creek outside of the UDA, 

approximately 25 acres, or 1.0%, will be removed.  

A total of 117 acres of Stream/Creek will be preserved by the SSHCP, including approximately 

29 acres inside the UDA (Table 7-5) and approximately 88 acres outside the UDA (Table 7-6). 

Preserve sites for Stream/Creek will be selected in areas that have the potential to support 

Covered Species, are in proximity to the mouth of the Stream/Creek, support water during early 

spring to mid-fall, are adjacent to existing preserves that are not part of the SSHCP Preserve 

System, and can be enhanced through management. Approximately, 117 acres of Stream/Creek 

will be re-established and/or established under the SSHCP.  
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 Open Water 

Approximately 155 acres, or 7%, of the 2,344 acres of Open Water in the Plan Area would be 

removed. This direct permanent impact includes the removal of approximately 154 acres, or 

65%, of the 237 acres of Open Water in the UDA and the removal of approximately 1 acre, or 

0.03%, of the 2,107 acres of open water outside of the UDA.  

A total of 155 acres of Open Water will be preserved by the SSHCP, including approximately 71 

acres inside the UDA (Table 7-5) and approximately 84 acres outside the UDA (Table 7-6). 

Preserve sites for Open Water will be selected in areas that are and link to modeled habitat for 

Covered Species and can be enhanced through management. Approximately 155 acres of Open 

Water will be re-established and/or established under the SSHCP. 

Riparian 

Riparian includes the following land covers: Mine Tailing Riparian Woodland, Mixed Riparian 

Scrub, and Mixed Riparian Woodland. Approximately 591 acres, or 7%, of the 7,952 acres of 

Riparian in the Plan Area would be removed. Of the 705 acres of Riparian in the UDA, 

approximately 551 acres, or 78% will be removed and of the 7,246 acres of Riparian outside of 

the UDA, approximately 40 acres, or 0.6%, will be removed.  

A total of 964 acres of Riparian will be preserved by the SSHCP, including approximately 72 acres 

inside the UDA (Table 7-5) and approximately 892 acres outside the UDA (Table 7-6). Preserve 

sites for Riparian will be selected in areas that are modeled habitat for Covered Species; are located 

within 3 miles of foraging habitat for Covered Species that use riparian habitat for nesting and/or 

roosting; are multilayered and have a closed canopy structure; are large; and can be enhanced 

through management. Approximately 591 acres of Mixed Riparian Woodland and/or Mixed 

Riparian Scrub will be re-established and/or established; of the 591 acres, 218 acres of the re-

establishment or establishment will be for impacts to Mine Tailing Riparian Woodland. 

Table 7-14 

Biological Goals and Measurable Objectives Applicable to the Other Aquatic Land Covers 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the 
highest-quality habitat for Covered 
Species within the Plan Area. 
 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land 
covers that preserves 34,495 acres and re-establishes or established 1,787 acres of habitat 
for Covered Species and other native biota as a component of the Preserve System. Of the 
34,495 acres of preservation, at least 6,941 acres will be within the UDA. Of the 1,787 
acres of re-establishment or establishment at least 130 acres will be within the UDA. 
Preserves will be assembled in accordance with the Conservation Actions in this table. 
Objective L2. Establish a minimum of 11 Linkage Preserves that provide interconnections 
between the Landscape, Core, Minor, and Satellite Preserves or existing preserves. Linkage 
Preserves will have a minimum width of 600 feet and will be located as described in Section 7.5. 
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Table 7-14 

Biological Goals and Measurable Objectives Applicable to the Other Aquatic Land Covers 

Applicable Biological Goals Related Biological Objectives 
(minor variations on minimum width may be allowed where there are physical constraints in the 
environment, in accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve 
physical, chemical, and biological 
functions of aquatic resources 
within the Plan Area. 

Objective W1. Ensure that during implementation of Objective L2 (establishing a minimum of 11 
Linkage Preserves), the Linkage Preserves that include creeks or streams will include the creek 
plus a minimum 300-foot setback on each side of the creek. 
Objective W2. Covered Activities shall implement the following, as outlined in Section 
5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization Measures (Low-Impact 
Development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management Practices 
(BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements in the 
UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, and STREAM-
3. Covered Activities shall implement Preserve Setback requirements in the UDA as 
described in AMM EDGE-3. 
Objective W4. Ensure that aquatic resources are preserved during assembly of the 
SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, VP1, VP3, 
SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 

Objective W5. Ensure that aquatic resources are re-established and/or established during 
assembly of the SSHCP Preserve System in compliance with Conservation Actions listed in 
Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W6. Covered Activities will avoid a minimum of 20% of first and second order 
tributaries to Elder Creek, Frye Creek, Gerber Creek, Morrison Creek, Paseo Central, and 
Sun Creek in the UDA. 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, and 
freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, and 50 
acres of freshwater marsh re-establishment/establishment occur within the Morrison 
Creek Watershed. 

Goal 3. Preserve, re-establish, 
and establish natural land covers, 
(including Cropland and Irrigated 
Pasture–Grassland) that provide 
habitat for Covered Species. 

Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The Preserves 
will be assembled in accordance with the Conservation Actions in this table and in 
accordance with Section 7.5. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of Seasonal 
Wetland. Re-establishment and/or establishment will occur in accordance with 
Conservation Actions in Table 7-1. 

Objective FWM1. Preserve a minimum of 127 acres of Freshwater Marsh. The Preserves 
will be assembled in accordance with the Conservation Actions in this table and in 
accordance with Section 7.5. 

Objective FWM2. Re-establish and/or establish a minimum of 127 acres of functional 
Freshwater Marsh. Re-establishment and/or establishment will occur in accordance with 
Conservation Actions in Table 7-1. 

Objective SC1. Preserve a minimum of 117 acres of the Stream/Creek land cover. The 
Preserves will be assembled in accordance with the Conservation Actions in this table and 
in accordance with Section 7.5. 
Objective SC2. Re-establish and/or establish a minimum of 117 acres of the 
Stream/Creek land cover. Re-establishment and/or establishment will occur in 
accordance with Conservation Actions in Table 7-1. 
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Table 7-14 

Biological Goals and Measurable Objectives Applicable to the Other Aquatic Land Covers 

Applicable Biological Goals Related Biological Objectives 
Objective OW1. Preserve a minimum of acres of Open Water (or a land cover that provides 
equivalent or better habitat for Covered Species affected by the loss of Open Water, as 
determined by TAC). The Preserves will be assembled in accordance with the 
Conservation Actions in this table and in accordance with Section 7.5. 
Objective OW2. Re-establish and/or establish a minimum of 155 acres of Open Water (or 
a land cover that provides equivalent or better habitat value for Covered Species affected 
by the loss of Open Water, as determined by the TAC). Re-establishment and/or 
establishment will occur in accordance with Conservation Actions in Table 7-1. 
Objective RIP1. Objective RIP1. Preserve a minimum of 964 acres of Mixed Riparian 
Woodland and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in this table and in accordance 
with Section 7.5. 
Objective RIP2. Re-establish and/or establish a minimum of 591 acres of Mixed Riparian 
Woodland and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. Re-establishment 
and/or establishment will occur in accordance with the Conservation Actions in this table. 

Goal 4. Maintain or improve 
habitat value of natural land 
covers (including Cropland and 
Irrigated Pasture–Grassland) that 
are preserved within the Plan 
Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered 
Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained for the 
benefit of Covered Species 
Objective HAB3. Record management history for Preserve parcels as they are obtained. 
Consider management history when developing initial Preserve Management Plan (PMP). 
Objective HAB4. Develop and implement an early detection and eradication program for 
invasive species within the Plan Area. Program will include regular weed assessment and 
mapping within UDA, and a comprehensive weed detection and abatement plan for the 
Plan Area, including training of road crews to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, hydrology, litter). 
Objective HAB6. Collect weather data throughout the County to assist in developing status 
and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

 

Analysis of Conservation of Other Aquatic Land Covers 

The SSHCP Conservation Strategy for other aquatic land covers is similar to that of the Vernal 

Pool Ecosystem, described in Section 7.6.1.1.1; refer to this section for additional details on the 

SSHCP Conservation Strategy. Preservation of these other aquatic land covers will be consistent 

with the Conservation Strategy guiding principles (Section 7.1) because it will protect watersheds 

and their ecosystem functions, and maintain Plan Area land cover heterogeneity between 

preserves. Protecting and re-establishing and/or establishing the other aquatic land covers in 

SSHCP Preserves will assist in achieving Goal 2 of the Conservation Strategy to avoid or minimize 

impacts of future Covered Activities on Plan Area aquatic resources and to ensure “no net loss” of 
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aquatic resources and aquatic functions within the Plan Area. The Conservation Strategy for 

aquatic land covers is closely tied to the Aquatic Resources Program (Appendix I of the SSHCP 

Environmental Impact Statement/Environmental Impact Report), which includes a process to 

assess and mitigate the effects of Covered Activities on watershed functions and conditions, and an 

alternatives analysis that would incentivize avoidance of on-site aquatic land covers.  

Throughout the Plan Area, the SSHCP Conservation Strategy will preserve and link together the 

highest-quality aquatic resources, including approximately 1,468 acres of other aquatic land 

covers. The Preserve System will protect the hydrology and soil conditions necessary for 

persistence of Covered Species that use these aquatic resources, such as giant gartersnake and 

western pond turtle. In addition, the SSHCP Conservation Strategy will re-establish and/or 

establish approximately 1,095 acres of other aquatic land covers to ensure adequate acreage of 

these resources remain for the persistence of Covered Species that rely on them in the Plan Area. 

The aquatic land covers will be managed and monitored in perpetuity to ensure that they remain 

functional over time.  

Preservation outside of the UDA will focus on the formation of large landscape-scale Preserves 

that connect to and augment existing preserve that is not part of the SSHCP Preserve System, 

which has direct ecological benefits to Covered Species, but also practical benefits, such as 

facilitation of land management, that result in ecological benefits. In the UDA, three Core 

Preserves, up to three Minor Preserves, and seven Satellite Preserves will be established and 

linked together within the UDA. Implementation of Conservation Actions (Table 7-1) and 

AMMs (Section 5.4) will avoid and minimize potential edge effects (Section 6.3) on SSHCP 

Preserves. In the absence of the SSHCP, land preservation for project-by-project mitigation 

would not be located in this coordinated and strategic way, and linkages between preserves 

would be minimal or would not occur at all. Refer to Section 7.4.3 for descriptions of the 

functional size of preserved areas that will result from the combination of SSHCP Preserves 

with existing preserves. 

Another benefit of the SSHCP over project-by-project permitting is the strict requirements for 

the 50-foot Preserve Setbacks. The AMMs established for Preserve Setbacks under the SSHCP 

would make setbacks as effective as possible to buffer preserves from edge effects and other 

environmental stressors associated with urban development. Under existing project-by-project 

mitigation, setbacks around preserves may allow for activities and encroachments that reduce 

the effective preservation area and allow indirect effects to preserved lands. Stream and 

Preserve setbacks will be monitored by the Implementing Entity, easement held by the HCP 

Agency to ensure that they function as intended. Project-by-project permitting does not provide 

this level of guarantee for functionality of setbacks. Using a rigorous Preserve Setback strategy 

and watershed protection in conjunction with low-impact and compatible uses in land 
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planning, the Preserve will maintain existing functions and values of the other aquatic land 

cover types in the Preserve System. 

While approximately 1,095 acres, or 6%, of the 18,628 acres of the other aquatic land covers in 

the Plan Area would be removed, resulting in habitat loss, the Implementing Entity will establish 

or re-establish 1,095 acres of other aquatic land covers ensuring that there would be no net loss 

of acreage (Table 7-13). Re-establishment and establishment sites will be selected based on the 

criteria outlined in the Conservation Actions for each Measurable Objective (Table 7-1) to 

maximize success. Species such as giant gartersnake, western pond turtle, and tricolored 

blackbird that are dependent on these other aquatic land cover types will benefit from these re-

establishment/establishment efforts and this could assist in maintaining their distributions in the 

Plan Area. The Conservation Actions for each aquatic land cover type varies, but in general, re-

establishment and/or establishment sites will be selected based on the following criteria: (1) the 

sites will link to aquatic land cover types that provide modeled Covered Species habitat or after 

re-establishment and/or establishment qualify as modeled Covered Species habitat; (2) there is 

sufficient hydrology on site or it can be re-established on site; (3) the site has appropriate soils 

and topography; and/or (4) management can be used to enhance or restore natural ecosystems. 

Additionally, Conservation Action SW2.1 ensures that sites for seasonal wetlands are re-

established and/or established on parcels 20 acres or greater in size and/or occur in larger, open 

space areas, to the maximum extent feasible; Conservation Action FWM2.1 includes selecting 

sites that historically supported freshwater marsh; and Conservation Action SC2.1 includes 

selecting sites that are adjacent to an existing preserve and within proximity to the mouth of the 

stream/bank. Conservation Action RIP2.1 includes more detailed criteria for selecting re-

establishment/establishment sites for Mixed Riparian Woodland and Mixed Riparian Scrub 

beyond those generally described for all other aquatic land cover types including selecting areas: 

(1) that are located within 3 miles of foraging habitat for Covered Species that use riparian 

habitat for nesting and/or roosting; (2) that have a multilayered and closed-canopy structure; (2) 

that are large, unfragmented, and connected to Valley Grassland and Agricultural areas; (3) that 

are located within a SSHCP Preserve; (4) that would avoid impacts to existing vernal pool 

landscapes, preserved or restored giant gartersnake habitat, and to existing functioning habitat; 

and (5) for establishment, did not historically support riparian vegetation, and for re-

establishment, did historically support riparian vegetation.  

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of lands protected in the Preserve System will ensure that aquatic land covers are 

not degraded, and will improve under SSHCP management as compared to existing habitat 

conditions. Goal 4 Objectives will benefit aquatic land covers by preparing and implementing 

Preserve Management Plans (Objectives HAB1, HAB2, HAB3), monitoring objectives (HAB5, 

HAB7), and invasive species eradication on Preserves (Objective HAB4).  
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7.6.1.2 Terrestrial Natural Land Covers 

The terrestrial natural land covers in the SSHCP Plan Area include: Valley Grassland that is not 

within the Vernal Pool Ecosystem; Blue Oak Woodland and Savanna; and Agriculture, which 

includes Cropland, Irrigated Pasture–Grassland, Orchard, and Vineyard. 

In total, approximately 15,285 acres, or 10%, of the 150,758 acres of the terrestrial natural land 

covers in the Plan Area would be removed over the proposed 50-year Permit Term. This includes 

the removal of 14,244 acres (89%) of the 16,066 acres present inside the UDA and removal of 

1,042 acres (0.8%) of 134,692 acres present outside the UDA. The only indirect effect to natural 

land covers analyzed that does not directly apply to terrestrial land covers is the alteration of 

vernal pool hydrology, which applies to the Vernal Pool Ecosystem. Additionally, while 

alterations to watershed hydrographs and degradation of water quality can indirectly impact 

terrestrial land covers, this particular stressor has a greater impact on aquatic natural land covers, 

including the Vernal Pool Ecosystem.  

To mitigate impacts to terrestrial land covers, the SSHCP preserves 15,285 acres of these terrestrial 

land covers, including 5,542 acres of Valley Grassland that is not within the Vernal Pool 

Ecosystem, 47 acres of Blue Oak Woodland/Savanna, and 9,696 acres of Cropland and/or Irrigated 

Pasture–Grassland. The SSHCP will also re-establish and/ or establish 47 acres of Blue Oak 

Woodland/Savanna (Table 7-15). 

Table 7-15 

Permanent Effects and Conservation for Terrestrial Land Covers 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Direct and 
Indirect Effects 

(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Plan Area-Wide 

Terrestrial Land Covers 15,285 Qualitative 15,285 15,285 47 
Valley Grassland (Outside of 
Vernal Pool Ecosystem) 

5,542 Qualitative 5,542 0a — 

Blue Oak Woodland/Savanna 47 Qualitative 47 47b 47c 

Agriculture 9,696 Qualitative 9,696 9,696d — 

a  Impacts to Valley Grasslsnds will be mitigated by preserving Valley Grasslsnds that are within the Vernal Pool Ecosystem. 
b  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by preserving any combination of Blue Oak Savanna and Blue 

Oak Woodland. 
c  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by re-establishing or establishing any combination of Blue Oak 

Woodland and Blue Oak Savanna. 
d  Impacts to Cropland, Irrigated Pasture-Grassland, orchards and vineyards can be mitigated by preserving any combination of Cropland 

and Irrigated Pasture-Grassland. 
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Each component, or natural land cover, that comprises the terrestrial natural land covers is 

described separately below. The Biological Goals and Measurable Objectives applicable to these 

terrestrial natural land covers are listed in Table 7-16. 

Valley Grassland 

Approximately 5,542 acres, or 4%, of the 150,758 acres of Valley Grassland that are not within 

the Vernal Pool Ecosystem in the Plan Area would be removed. More specifically, of the 5,716 

acres present in the UDA, 5,159 acres, or 90%, will be removed, and of the 32,042 acres present 

outside of the UDA, 383 acres, or 1.2%, will be removed.  

A total of 5,542 acres of Valley Grassland that are not within the Vernal Pool Ecosystem will be 

preserved by the SSHCP, including approximately 6,065 acres inside the UDA (Table 7-5) and 

15,949 acres outside the UDA (Table 7-6).  

Blue Oak Woodland/Savanna 

Approximately 47 acres, or 0.3%, of the 14,769 acres of Blue Oak Woodland/Savanna in the 

Plan Area would be removed. This direct permanent impact includes the removal 3 acres, 14%, 

of the 18 acres of Blue Oak Woodland/Savanna in the UDA, and the removal of 45 acres, or 

0.3%, of the 14,751 acres of Blue Oak/Savanna outside of the UDA. 

A total of 47 acres of Blue Oak Woodland/Savanna will be preserved by the SSHCP, all located 

outside the of the UDA (Table 7-6). Preserve sites for Blue Oak Woodland/Savanna will be 

selected in areas that expand upon or link to the Deer Creek Hills Preserve to the maximum 

extent feasible, as the limited amount of Blue Oak Woodland/Savanna preservation in the 

SSHCP will be most effective when linked to that large existing expanse of Blue Oak 

Woodland/Savanna. Blue Oak Woodland/Savanna will be re-established and/or established 

under the SSHCP, including approximately 47 acres in areas that expand upon or link to the Deer 

Creek Hills Preserve, to the maximum extent feasible. 

Agriculture 

Agriculture includes the following land covers: Cropland, Irrigated Pasture–Grassland, 

Orchard, and Vineyard. Approximately 9,696 acres, or 10%, of the 98,187 acres of 

agriculture in the Plan Area would be removed. Of the 10,287 acres of agriculture in the 

UDA, 9,082 acres, or 88% will be removed and of the 87,899 acres of agriculture outside of 

the UDA, 614 acres, or 0.7%, will be removed.  

A total of 9,696 acres of agriculture will be preserved by the SSHCP, all located outside of the 

UDA (Table 7-6). Of the 9,696 total acres of preservation, 1,000 acres will be outside the 100-
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year floodplain to provide a refuge for giant gartersnakes from flood waters during the snake’s 

dormant season in winter (see Table 7-1 for Objective GGS1.2). Preserve sites for Cropland and 

Irrigated Pasture–Grassland will be selected to maximize their benefit to foraging habitat for 

avian Covered Species and their value for agriculture production including sites: (1) containing 

soils that are highly productive for agricultural resources and that have irrigation systems for 

crop production; (2) supporting or capable of supporting high prey densities for avian Covered 

Species; (3) supporting or capable of supporting nesting or perching habitat for avian Covered 

Species; and (4) can be enhanced or restored through management. 

Table 7-16 

Biological Goals and Measurable Objectives Applicable to the Terrestrial Land Covers 

Applicable Biological Goals Related Measurable Objectives 
Goal 1. Preserve and link intact 
landscapes that include the 
highest-quality habitat for Covered 
Species within the Plan Area. 
 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land 
covers that preserves 34,495 acres and re-establishes or established 1,787 acres of habitat 
for Covered Species and other native biota as a component of the Preserve System. Of the 
34,495 acres of preservation, at least 6,941 acres will be within the UDA. Of the 1,787 
acres of re-establishment or establishment at least 130 acres will be within the UDA. 
Preserves will be assembled in accordance with the Conservation Actions in this table. 
Objective L2. Establish a minimum of 11 Linkage Preserves that provide interconnections 
between the Landscape, Core, Minor, and Satellite Preserves or existing preserves. Linkage 
Preserves will have a minimum width of 600 feet and will be located as described in Section 7.5. 
(minor variations on minimum width may be allowed where there are physical constraints in the 
environment, in accordance with the process outlined in Chapter 10). 

Goal 3. Preserve, re-establish, 
and establish natural land covers, 
(including Cropland and Irrigated 
Pasture–Grassland) that provide 
habitat for Covered Species. 

Objective BOW1. Preserve a minimum of 47 acres of Blue Oak Woodland and/or Blue 
Oak Savanna for direct impacts to Blue Oak Woodland and Blue Oak Savanna. The 
Preserves will be assembled in accordance with the Conservation Actions in this table and 
in accordance with Section 7.5. 
Objective BOW2. Re-establish and/or establish a minimum of 47 acres of Blue Oak 
Woodland and/or Blue Oak Savanna for direct impacts to Blue Oak Woodland and Blue 
Oak Savanna. Re-establishment and/or establishment will occur in accordance with the 
Conservation Actions in this table. 

Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated Pasture-
Grassland, including 1,000 acres outside the 100-year floodplain in accordance with 
Objective GS6. The Preserves will be assembled in accordance with the Conservation 
Actions in this table and in accordance with Section 7.5. 

Goal 4. Maintain or improve 
habitat value of natural land 
covers (including Cropland and 
Irrigated Pasture–Grassland) that 
are preserved within the Plan 
Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained for the 
benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are obtained. 
Consider management history when developing initial Preserve Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication program for 
invasive species within the Plan Area. Program will include regular weed assessment and 
mapping within UDA, and a comprehensive weed detection and abatement plan for the 
Plan Area, including training of road crews to identify and report weeds. 
Objective HAB5. Monitor preserves for edge effects (e.g., weeds, noise, hydrology, litter, 
etc.). 
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Table 7-16 

Biological Goals and Measurable Objectives Applicable to the Terrestrial Land Covers 

Applicable Biological Goals Related Measurable Objectives 
Objective HAB6. Collect weather data throughout the County to assist in developing status 
and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 
Objective AG2. Of the 9,696 acres preserved under Objective AG1, maintain at least 2,000 of 
those acres of high-quality foraging crops (such as corn, alfalfa, or wheat) preferred by tricolored 
blackbird (Agelaius tricolor), greater sandhill crane (Grus canadensis), and the Covered raptor 
species. The 2,000 acres will be distributed in strategic locations throughout PPUs 4, 5, or 6 in plots 
of 20 acres or more. The Preserves will be assembled in accordance with the Conservation Actions 
in this table and in accordance with Section 7.5. 

Objective AG3. Maintain or increase raptor prey availability and improve raptor foraging 
habitat by strategically planting 10,000 linear feet of shrub or other substrate that provides 
cover and refugia for fossorial mammals and other prey species. 

 

Analysis of Conservation of Terrestrial Natural Land Covers 

The focus of the Conservation Strategy for terrestrial natural land cover types is mostly outside 

the UDA, where a large landscape-scale Preserve will connect to and augment existing preserve 

that is not part of the SSHCP Preserve System. The large size of this preserve would be 

consistent with the guiding principle (Section 7.1) to minimize habitat fragmentation, protect 

watersheds and their ecosystem functions, and minimize edge effects. Establishing large 

preserves also benefits preserve management as a single PMP can guide management of a large 

area in a coordinated fashion and minimize environmental stressors such as habitat 

fragmentation. Also, there are practical benefits for Preserve management, such as grazing herds 

could be used across large landscapes and less perimeter fencing is required than on multiple 

smaller preserves. The Conservation Strategy for Valley Grassland Blue Oak Woodland/ 

Savanna, and Agriculture are described in more detail in the following paragraphs.  

The Conservation Strategy for Valley Grassland was discussed in Section 7.6.1.1.1 and 

emphasizes establishment of Preserves in areas that are adjacent or in proximity to existing 

preserves and where Valley Grasslands can be located in areas that provide benefits to the Vernal 

Pool Ecosystem. By adding on to existing preserves, the Preserve System will maximize overall 

size of preserved areas and habitat connectivity, and minimize the amount of edge exposed to 

urban development and other environmental stressors.  

Blue Oak Woodland/Savanna composes a relatively small portion (4%) of the Plan Area land 

cover, mostly along its eastern edge, and none of the Covered Species are entirely dependent on 

these communities for the species to persist within the Plan Area. Nonetheless, Blue Oak 

Woodland/Savanna in the Plan Area provide valuable wildlife habitat and serve other ecological 
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functions that will contribute to the preservation of Covered Species, particularly in the eastern 

portion of the Plan Area in PPUs 5 and 7 where they are dominant habitat types. Of the 47 acres 

of Blue Oak Woodland/Savanna that will be preserved, all will be conserved in PPU 7. PPU 7 

contains a large proportion of the Blue Oak Woodland and Savanna in the Plan Area, which 

comprise 5,861 acres or 40% of the total Blue Oak Woodland and Savanna in the Plan Area.  

Agricultural uses are cyclical in nature (e.g., crop rotation) and interact with the foraging and 

other life history needs of SSHCP Covered Species. Therefore, the Conservation Strategy is 

designed to maintain a mosaic of agricultural crop types distributed throughout the main 

agricultural area of the Plan Area and is considered an ecologically sound method of preserving 

agricultural habitats that benefit the Covered Species. PPU 6 Preserves are where the majority of 

agriculture (8,465 acres, 82%, of 9,462 acres) will be conserved. The Preserve design focus for 

PPU 6 is preserving existing agricultural lands that provide habitat for several of the broad-

ranging Covered Species, most notably Swainson’s hawk and greater sandhill crane, as well as 

several occurrences for burrowing owl and white-tailed kite. The Cropland Preserve will allow 

for variation in crop types from year to year in specific fields, but overall will maintain important 

habitat functions that benefit SSHCP Covered Species that depend on Agriculture land covers. 

The Cropland Preserves established in the western portion of PPU 6 will also provide 

connectivity between the Cosumnes River floodplain and Stone Lakes National Wildlife Refuge 

(NWR), where greater sandhill crane populations are regularly observed. 

In the UDA, three Core Preserves, up to three Minor Preserves, and seven Satellite Preserves will 

be established and linked together within the UDA. Implementation of Conservation Actions 

(Table 7-1) and AMMs (Section 5.4) will avoid and minimize potential edge effects (Section 6.3) 

on SSHCP Preserves. In the absence of the SSHCP, land preservation for project-by-project 

mitigation would not be located in this coordinated and strategic way, and linkages between 

preserves would be minimal or would not occur at all. Refer to Section 7.4.3 for descriptions of 

the functional size of preserved areas that will result from the combination of SSHCP Preserves 

with existing preserves. 

Another benefit of the SSHCP over project-by-project permitting is the strict requirements for 

the 50-foot Preserve Setbacks. The AMMs established for Preserve Setbacks under the SSHCP 

would make setbacks as effective as possible to buffer preserves from edge effects and other 

environmental stressors associated with urban development. Under existing project-by-project 

mitigation, setbacks around preserves may allow for activities and encroachments that reduce the 

effective preservation area and allow indirect effects to preserved lands. Using a rigorous 

Preserve Setback strategy and watershed protection in conjunction with low-impact and 

compatible uses in land planning, the Preserve will maintain existing functions and values of the 

terrestrial land cover types in the Preserve System. 
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While approximately 47 acres, or 0.3%, of the 14,769 acres of Blue Oak Woodland/Savanna in 

the Plan Area would be removed, resulting in habitat loss, the Implementing Entity will 

establish or re-establish 47 acres of Blue Oak Woodland/Savanna ensuring that there would be 

no net loss of acreage (Table 7-15). Re-establishment and/or establishment for Blue Oak 

Woodland/Savanna will be selected in areas that expand upon or link to the Deer Creek Hills 

Preserve, to the maximum extent feasible, and any potential re-establishment/ establishment 

sites would fill gaps in existing mixed Blue Oak Woodland or Blue Oak Savanna land covers, 

or would link existing Blue Oak Woodland or Blue Oak Savanna land covers. The 

Implementing Entity will also establish 300 acres of Vernal Pool Ecosystem, much of which 

will consist of Valley Grassland. This will be accomplished by converting agricultural land or 

disturbed areas within the UDA to Valley Grassland, Vernal Pools, and Swales. While there 

are no re-establishment/establishment objectives for Agriculture, the SSHCP Conservation 

Strategy minimizes habitat fragmentation by focusing on the establishment of large Preserves, 

and by linking SSHCP Preserves and existing preserves together. For example, PPU 7 

encompasses 90,906 acres, and the dominant land covers in PPU 7 are Valley Grassland, which 

comprises 52,278 acres of the PPU, and Agriculture, which comprises 20,695 acres. Similarly, 

PPU 6 encompasses 95,196 acres the dominant land covers in PPU 6 are Agriculture (58,458 

acres) and Valley Grassland (17,633 acres). 

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of lands protected in the Preserve System will ensure that terrestrial natural land 

covers are not degraded, and will improve under SSHCP management as compared to existing 

habitat conditions. Goal 4 objectives will benefit terrestrial natural land covers by preparing and 

implementing Preserve Management Plans (Objectives HAB1, HAB2, HAB3), monitoring 

objectives (HAB5, HAB7), and invasive species eradication on Preserves (Objective HAB4).  

7.6.2 Covered Species 

This section provides the conservation analysis for the 28 Covered Species of the SSHCP. For 

each of the Covered Species, the following is provided: 

 A summary of impacts to habitat and the proposed level of preservation of documented 

occurrences (as applicable) and modeled habitat; 

 Analysis of the SSHCP Conservation Strategy for the species, including: 

o Analysis of how relevant Biological Goals and Measurable Objectives will directly or 

indirectly benefit the species, and quantitative or qualitative description of the benefits; 

o Summary of how any Avoidance and Minimization Measures (AMMs) will benefit 

this species, especially species-specific AMMs; and 
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o Summaries of conservation for each Core Recovery Area and for each separate CHU for 

every Covered Species that was included in any Recovery Plan. 

7.6.2.1 Ahart’s Dwarf Rush 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 7,403 acres of Ahart’s dwarf rush modeled habitat in the Plan Area. All 

impacted modeled habitat for Ahart’s dwarf rush is within the Vernal Pool Ecosystem, 

comprising approximately 310 acres of Ahart’s dwarf rush modeled aquatic habitat and 

approximately 7,093 acres of surrounding uplands (Valley Grassland) needed to support 

continued habitat functions and values of the aquatic habitats (Table 7-17).  

To mitigate these impacts to Ahart’s dwarf rush modeled habitats and the take of all Ahart’s 

dwarf rush occupying that habitat, the SSHCP will preserve approximately 12,592 acres of 

Vernal Pool Ecosystem, including 478 acres of Vernal Pool, 165 acres of Swale, and 11,949 

acres of Valley Grassland (Table 7-17). The SSHCP will also re-establish and/or establish 

approximately 239 acres of Ahart’s dwarf rush modeled aquatic habitat in the Plan Area. All 

preservation, re-establishment, and/or establishment will be consistent with the Biological 

Goals and Measurable Objectives for this species (Table 7-18). 

Table 7-17 

Permanent Effects and Conservation for Ahart’s Dwarf Rush 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Direct and 
Indirect Effects 

(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat  
Re-establishment 

and/or Establishment 
(acres) 

Valley Grassland 7,093 Qualitative 7,093a 11,949 0 

Vernal Pool 149 51 200 478 149 

Swale 90 20 110 165 90b 

Vernal Pool Ecosystem 7,332 71 7,403 12,592 239 

a  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
b  Swale re-establishment/establishment may occur in the form of any combination of Swale or Vernal Pool 
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Table 7-18 

Biological Goals and Measurable Objectives Applicable to Ahart’s Dwarf Rush 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the 
highest-quality habitat for Covered 
Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land 
covers that preserves 34,495 acres and re-establishes or established 1,787 acres of habitat 
for Covered Species and other native biota as a component of the Preserve System. Of the 
34,495 acres of preservation, at least 6,941 acres will be within the UDA. Of the 1,787 
acres of re-establishment or establishment at least 130 acres will be within the UDA. 
Preserves will be assembled in accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide interconnections 
between the Landscape, Core, Minor, and Satellite Preserves or existing preserves. Linkage 
Preserves will have a minimum width of 600 feet and will be located as described in Section 
7.5. (minor variations on minimum width may be allowed where there are physical constraints 
in the environment, in accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve 
physical, chemical, and biological 
functions of aquatic resources 
within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (low-impact development (LID) and ROAD AMMs)  

 Ground disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities shall implement Stream Setback requirements in the 
UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, and STREAM-
3. Covered Activities shall implement Preserve Setback requirements in the UDA as 
described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of the 
SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, VP1, VP3, 
SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established during 
assembly of the SSHCP Preserve System in compliance with Conservation Actions listed in 
Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, and 
freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, and 50 
acres of freshwater marsh re-establishment/establishment occur within the Morrison 
Creek Watershed. 

Goal 3. Preserve, re-establish, 
and establish natural land covers 
(including Cropland and Irrigated 
Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land cover within 
the Vernal Pool Ecosystem. The Preserves will be assembled in accordance with the 
Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the Mather 
Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be mitigated within 
or adjacent to (within 1 mile of) the Mather Core Recovery Area and/or Cosumnes/Rancho-
Seco Recovery Area in accordance with the Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of functional Vernal 
Pool, including at least 50 acres within or adjacent to (within 1 mile of) the Mather Core 
Recovery Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will be 
assembled in accordance with the Conservation Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 
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Table 7-18 

Biological Goals and Measurable Objectives Applicable to Ahart’s Dwarf Rush 

Applicable Biological Goals Related Biological Objectives 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve 
habitat value of natural land 
covers (including Cropland and 
Irrigated Pasture-Grassland) that 
are preserved within the Plan 
Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered 
Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained for the 
benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are obtained. 
Consider management history when developing initial Preserve Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication program for 
invasive species within the Plan Area. Program will include regular weed assessment and 
mapping within UDA, and a comprehensive weed detection and abatement plan for the 
Plan Area, including training of road crews to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, hydrology, litter, 
etc.). 
Objective HAB6. Collect weather data throughout the County to assist in developing status 
and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the 
existing distribution of each 
Covered Species within the Plan 
Area. 

Objective VPP1. Protect the one currently documented unpreserved occurrence of Ahart’s 
dwarf rush in the Plan Area. Prior to take of any occurrence of Ahart’s dwarf rush (Juncus 
leiospermus), protect six currently unpreserved8 and “biologically equivalent or superior” (as 
defined by the TAC) occurrences of Ahart’s dwarf rush within the Plan Area. After six 
currently unpreserved occurrences are protected, prior to take of an occurrence of Ahart’s 
dwarf rush, protect one currently unpreserved and “biologically equivalent or superior” (as 
defined by the TAC) occurrence of Ahart’s dwarf rush within the Plan Area. 

 

Analysis of Species Conservation 

There is one documented occurrence of Ahart’s dwarf rush in the Plan Area, which will be 

preserved in a 15-acre Satellite Preserve in PPU 1. This occurrence will not be directly or 

indirectly impacted. Exhaustive surveys for this species have not been conducted in the Plan 

Area or region, and it is likely that additional occurrences will be found in the future in the 

Plan Area. With implementation of the SSHCP under Objective VPP1, prior to take of any 

occurrence of Ahart’s dwarf rush, six currently unpreserved
9
 and “biologically equivalent or 

superior” (as defined by the Technical Advisory Committee (TAC)) occurrences of Ahart’s 

dwarf rush within the Plan Area will be preserved. After six currently unpreserved occurrences 

                                                 
8
 Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the  

Plan Area. 
9
  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the  

Plan Area. 
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are protected, prior to take of an occurrence of Ahart’s dwarf rush, one currently unpreserved 

and “biologically equivalent or superior” (as defined by the TAC) occurrence of Ahart’s dwarf 

rush within the Plan Area will be preserved. Preserved occurrences will be located within a 

minimum satellite-sized Preserve that encloses the entire vernal pool watershed. In addition, 

surveys will be conducted after the first year of preservation and every 5 years thereafter to 

monitor persistence. If monitoring indicates that the preserved population is not persisting, the 

Implementing Entity will conduct remediation efforts. 

Although the conservation focus for Ahart’s dwarf rush is on preserving known occurrences, the 

Preserve System could also benefit this species by preserving modeled habitat where previously 

unknown occurrences occur, or become established in the future. The SSHCP Conservation Strategy 

will preserve and link approximately 12,592 acres of modeled habitat for Ahart’s dwarf rush in the 

Plan Area. Objective VP1b requires that impacts occurring within or near the Mather Core 

Recovery Area and the Cosumnes/Rancho-Seco Core Recovery Area will be mitigated through 

preservation in or near these Core Recovery Areas, focusing conservation in the areas 

important for recovery of this species. To the extent possible, SSHCP Preserves will be adjacent 

to and contiguous with existing preserves, increasing the effective size of the Preserve System. 

By ensuring SSHCP Preserves are large and/or connected to existing preserves, the Conservation 

Strategy will minimize indirect effects of urban development on the Vernal Pool Ecosystem 

within Preserves, including spread of non-native plant species or degradation of water quality. 

Large preserves will protect the subsurface hydrology that supports the Vernal Pool Ecosystem 

by protecting the perched aquifer from punctures or disruption related to grading and other 

surface-disturbing activities. Large preserves will also preserve vernal pool surface hydrology by 

maintaining the connections between swales and vernal pools. 

By preserving existing populations and modeled habitat of Ahart’s dwarf rush in large, interconnected 

Preserves that are protected from edge effects, the species will be less affected by future stochastic 

events and more likely to exchange genetic material among adjacent populations via pollinators and 

inadvertent tracking of seeds through water flow via interconnected systems of vernal pools and swales. 

The larger Preserves will also facilitate appropriate vernal pool vegetation management activities that 

improve functionality of Ahart’s dwarf rush habitat, like prescribed livestock grazing and prescribed 

burning. For example, grazing, fire, and other land management actions will reduce aboveground 

biomass and control non-native grasses’ use of water from the perched aquifer.  

Three Core Preserves, each including more than 300 acres of Ahart’s dwarf rush modeled habitat 

(with a combined total of 1,867 acres), will be established in the UDA. In addition to the three Core 

Preserves, up to three Minor Preserves and seven Satellite Preserves will be established and linked 

within the UDA. The size and shape of all Preserves in the UDA are constrained by existing land use 

and zoning designations. However, implementation of Conservation Actions (Table 7-1) and 

AMMs (Section 5.4) will avoid and minimize potential edge effects (Section 6.3) on SSHCP 
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Preserves. For example, under Conservation Action VPI1.2, at least 90% of the watershed for each 

preserved vernal pool will also be preserved. Refer to Section 7.4.3 for descriptions of the 

functional size of preserved areas that will result from the combination of SSHCP Preserves with 

existing preserves. In the absence of the SSHCP, land preservation for project-by-project mitigation 

would not be located in this coordinated and strategic way, and linkages between preserves would be 

minimal or would not occur at all. 

Although there are no known occurrences of Ahart’s dwarf rush outside the UDA, modeled habitat in 

the Cosumnes/Rancho-Seco Core Recovery Area where the species might occur would be protected 

within the large landscape-scale Preserve (at least 10,500 acres) established in PPU 7. The Landscape 

Preserve will be established through land acquisitions that are targeted to (1) preserve modeled 

Ahart’s dwarf rush habitat; (2) capture desired vernal pool types, swales, and supporting uplands; (3) 

add parcels onto existing preserves that increase Preserve size and minimize habitat fragmentation 

and edge effects; and (4) provide connections to existing preserves that are currently isolated from 

each other. The preservation of known occurrences and modeled habitat under the Conservation 

Strategy represents mitigation to the maximum extent possible. However, to maximize beneficial 

effects on the species, the SSHCP Conservation Strategy will also establish or re-establish 

approximately 239 acres of Ahart’s dwarf rush modeled aquatic habitat in the Plan Area, with a 

priority on re-establishment before establishment. The re-established and/or established Ahart’s 

dwarf rush modeled aquatic habitat will be provided appropriate management and monitoring of 

lands to ensure that habitat remains functional in perpetuity for Ahart’s dwarf rush. This will assist in 

maintaining or re-establishing the historical distribution of the species in the Plan Area.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed 

of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection 

AMMs in conjunction with low-impact AMMs and compatible-use AMMs in project planning, 

the Preserve will maintain existing ecosystem functions and habitat values of the Vernal Pool 

Ecosystem within the Preserve System. 

The SSHCP Preserve System will link SSHCP Preserves and existing preserves that have modeled 

Ahart’s dwarf rush modeled habitat to help maintain dispersal between vernal pool complexes (e.g., 

dispersal of seeds through surface flows, predator wastes, wind, and mud carried on the feet of 

animals). The SSHCP Preserve System will maintain the Ahart’s dwarf rush at its current 
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distribution, and the re-establishment and establishment of additional habitat will assist in 

maintaining or re-establishing the historical distribution of the species in the Plan Area. The 

SSHCP Preserve will establish Core Preserves and Linkage Preserves that will maintain 

connectivity between existing occurrences and modeled habitat in other SSHCP Preserves and 

existing preserves in the Plan Area. By establishing large Preserves, the SSHCP will also ensure 

that connectivity between vernal pools within SSHCP Preserves is maintained.  

The larger Preserves (Core and Landscape) will facilitate appropriate vegetation management 

activities that improve functionality of the Vernal Pool Ecosystem as habitat, such as 

prescribed livestock grazing and prescribed burning. Large preserves make grazing more 

feasible by not requiring grazing operators to constantly shuttle livestock between disjunct 

preserve areas, and allow use of prescribed burning by establishing large separations between 

burn areas inside the preserve and developed areas outside the preserve. Grazing, fi re, and 

other land management actions will reduce aboveground biomass and control non-native 

grasses’ competition with native vernal pool plants and limit their use of water from the 

perched aquifer. However, grazing is not always compatible with success of Ahart’s dwarf 

rush; therefore, those preserved populations of Ahart’s dwarf rush may need to be protected 

from grazing. Detailed prescriptions for grazing in these preserves would be included in 

Preserve Management Plans (see Section 8.3.4.2).  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of approximately 7,403 acres of the existing 25,136 acres of Ahart’s dwarf rush 

modeled habitat (the Vernal Pool Ecosystem) may result in some loss of species genetic diversity. 

The SSHCP further recognizes that small, isolated Ahart’s dwarf rush populations that are not 

preserved under the SSHCP may contain genetic diversity of conservation importance. This is less 

likely in the Plan Area than in other regions because connectivity within Plan Area Vernal Pools 

remains relatively good. Those Vernal Pools in the Plan Area that are isolated have become so 

relatively recently, thus limiting the amount of genetic divergence from non-isolated populations. 

Nonetheless, to maximize preservation of genetic diversity and species distribution, the SSHCP will 

preserve Ahart’s dwarf rush modeled habitat with a range of vernal pool sizes, soil types, geologic 

landforms, and locations within the Plan Area. Refer to Section 7.6.1.1.1 for a discussion of how 

the Preserve System maintains the heterogeneity of the Vernal Pool Ecosystem. By preserving a 

range of Ahart’s dwarf rush habitats in the Plan Area, the SSHCP will help Ahart’s dwarf rush 

persist during expected climate change effects on precipitation and temperature. 

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of Ahart’s dwarf rush modeled habitat in the Preserve System will ensure that vernal 

pool hydrology, vegetation, and other vernal pool habitat characteristics within the SSHCP Preserve 

System are not degraded and will improve under SSHCP management as compared to existing 

habitat conditions. Goal 4 objectives will directly benefit Ahart’s dwarf rush habitat from the 
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preparation and implementation of Preserve Management Plans (Objectives HAB1, HAB2, HAB3), 

monitoring objectives (HAB5, HAB7), and invasive species eradication on Preserves (Objective 

HAB4). As Preserve Management Plans are implemented, grazing will be managed for the 

benefit of vernal pool Covered Species habitat by reducing residual dry matter in pools and 

density of non-native grasses in the surrounding uplands, which will reduce grasses’ water 

consumption from the perched aquifer and pools and allow filling from surface flows if present. 

Through management and monitoring, the Preserve will continue to provide existing functions 

and values and may exceed the existing conditions. These actions will result in higher overall 

reproductive success and productivity of the Plan Area population.  

In addition, as discussed in Section 7.3.2 (SSHCP Biological Goals and Measurable Objectives), 

Goal 2 objectives will directly benefit Ahart’s dwarf rush by requiring that aquatic resources are re-

established/established or preserved and managed in perpetuity (Objective W4, W5), establishing 

Stream Setbacks, and requiring implementation of AMMs (Objective W2, W3). Goal 3 objectives 

will directly benefit Ahart’s dwarf rush by ensuring there are selection criteria and re-

establishment/establishment criteria for Valley Grassland, Vernal Pool, and Swale (Objective VG1, 

VP1, VP2, VP3, VP4, VP5). Further, Objective VPP1 (Goal 5) will assure the preservation of 

Ahart’s dwarf rush occurrences and distribution within the Plan Area.  

Recovery Plan 

As discussed in Section 7.6.3, the Recovery Plan for Vernal Pool Ecosystems of California and 

Southern Oregon (Recovery Plan), includes recovery criteria for Ahart’s dwarf rush (USFWS 

2005a). To conserve this species, the Recovery Plan prioritizes preservation of Vernal Pool 

Ecosystem within several core areas, including the Mather Core Recovery Area and the 

Cosumnes/Rancho Seco Core Recovery Area in the Plan Area. SSHCP Covered Activities are 

anticipated to impact up to approximately 5,045 acres of Ahart’s dwarf rush modeled habitat in the 

Mather Core Recovery Area and 18 acres in the Cosumnes/Rancho Seco Core Recovery Area 

(Table 7-19). Total impacts to Core Recovery Areas within the Plan Area are 5,062 acres. The 

SSHCP Conservation Strategy will preserve and link approximately 3,530 acres of modeled habitat 

for Ahart’s dwarf rush in the Mather Core Recovery Area and approximately 3,771 acres within the 

Cosumnes/Rancho Seco Core Recovery Area. Total preservation within Core Recovery Areas 

within the Plan Area is 7,301 acres. 
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Table 7-19 

Ahart’s Dwarf Rush Effects and Conservation in Core Recovery Areas 

Habitat Model Land 
Cover Types 

Total Core Recovery Areas 
(acres) 

Mather Core Area 
(acres) 

Cosumnes/Rancho Seco Core 
Area (acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 4,825 6,802 4,809 3,291 16 3,511 

Vernal Pool 148 401 147 185 0.8 215 

Swale 89 98 88 54 1 44 

Vernal Pool Ecosystem 5,062 7,301 5,045 3,530 18 3,771 
 

See Section 7.6.3 for a detailed description of how the SSHCP’s Conservation Actions carried out to 

meet SSHCP Biological Goals and Measurable Objectives will incorporate, or be consistent with, 

many of the species-specific recovery criteria for the nine Covered Species addressed in the 

Recovery Plan. The SSHCP provides an alternative Conservation Strategy for preserving vernal pool 

species habitat and meeting the six recovery criteria listed (see Section 7.6.3). 

Although less than 100% of Ahart’s dwarf rush occurrences may be preserved within the Plan 

Area, the SSHCP Conservation Strategy is the equivalent of the Recovery Plan’s Species-

Specific Recovery Criteria for each Core Area located inside the Plan Area (USFWS 2005a), as 

described in Section 7.6.3.  

7.6.2.2 Boggs Lake Hedge-Hyssop 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment  

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 8,724 acres of Boggs Lake hedge-hyssop modeled habitat in the Plan Area. Total 

impacts to modeled Boggs Lake hedge-hyssop Vernal Pool Ecosystem are 8,711 acres, comprising 

292 acres of Boggs Lake hedge-hyssop modeled aquatic habitat and 8,419 acres of surrounding 

uplands (Valley Grassland) needed to support continued habitat functions and values of the aquatic 

habitats (Table 7-20). In addition, the SSHCP will impact approximately 13 acres of Seasonal 

Wetland in the Plan Area. In all, 98% of impacts to the Vernal Pool Ecosystem and 91% to Seasonal 

Wetland will occur in the UDA.  

To mitigate these impacts to Boggs Lake hedge-hyssop modeled habitats and the take of all 

Boggs Lake hedge-hyssop occupying that habitat, the SSHCP will preserve approximately 9,074 

acres of modeled habitat, including 9,039 acres of Vernal Pool Ecosystem (i.e., 382 acres of 

Vernal Pool and 8,657 acres of Valley Grassland) and 35 acres of Seasonal Wetland (see Table 

7-20). The SSHCP will also re-establish and/or establish approximately 252 acres of Boggs Lake 
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hedge-hyssop modeled aquatic habitat in the Plan Area. All preservation, re-establishment, 

and/or establishment will be consistent with the Biological Goals and Measurable Objectives for 

this species (Table 7-21). 

Table 7-20 

Permanent Effects and Conservation for Boggs Lake Hedge-Hyssop 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 

Establishment 
(acres) 

Valley Grassland 8,419 Qualitative 8,419a 8,657 0 

Vernal Pool 240 52 292 382 239 

Subtotal Vernal Pool 
Ecosystem 

8,659 52 8,711 9,039 239 

Seasonal Wetland 13 Qualitative 13a 35 13 

GRAND TOTAL 8,672 52 8,724 9,074 252 
a  Total impacts to Valley Grassland and Seasonal Wetland include an unknown but small amount of impact that was analyzed qualitatively 

in Chapter 6. 

Table 7-21 

Biological Goals and Measurable Objectives Applicable to Boggs Lake Hedge-Hyssop 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the 
highest-quality habitat for Covered 
Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land 
covers that preserves 34,495 acres and re-establishes or established 1,787 acres of habitat 
for Covered Species and other native biota as a component of the Preserve System. Of the 
34,495 acres of preservation, at least 6,941 acres will be within the UDA. Of the 1,787 
acres of re-establishment or establishment at least 130 acres will be within the UDA. 
Preserves will be assembled in accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide interconnections 
between the Landscape, Core, Minor, and Satellite Preserves or existing preserves. Linkage 
Preserves will have a minimum width of 600 feet and will be located as described in Section 
7.5. (minor variations on minimum width may be allowed where there are physical constraints 
in the environment, in accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve 
physical, chemical, and biological 
functions of aquatic resources 
within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in Section 
5.4.2: 

 Incorporate the SSHCP Design AMMs (low-impact development (LID) and ROAD AMMs)  

 Ground disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities shall implement Stream Setback requirements in the 
UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, and STREAM-
3. Covered Activities shall implement Preserve Setback requirements in the UDA as 
described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of the 
SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, VP1, VP3, 
SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established during 
assembly of the SSHCP Preserve System in compliance with Conservation Actions listed in 
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Table 7-21 

Biological Goals and Measurable Objectives Applicable to Boggs Lake Hedge-Hyssop 

Applicable Biological Goals Related Biological Objectives 
Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, and 
freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, and 50 
acres of freshwater marsh re-establishment/establishment occur within the Morrison 
Creek Watershed. 

Goal 3. Preserve, re-establish, 
and establish natural land covers 
(including Cropland and Irrigated 
Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land cover within 
the Vernal Pool Ecosystem. The Preserves will be assembled in accordance with the 
Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the Mather 
Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be mitigated within 
or adjacent to (within 1 mile of) the Mather Core Recovery Area and/or Cosumnes/Rancho-
Seco Recovery Area in accordance with the Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of functional Vernal 
Pool, including at least 50 acres within or adjacent to (within 1 mile of) the Mather Core 
Recovery Area in accordance with the Conservation Actions in Table 7-1. 

Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The Preserves 
will be assembled in accordance with the Conservation Actions in Table 7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of Seasonal 
Wetland. Re-establishment and/or establishment will occur in accordance with the 
Conservation Actions in this Table 7-1. 

Goal 4. Maintain or improve 
habitat value of natural land 
covers (including Cropland and 
Irrigated Pasture-Grassland) that 
are preserved within the Plan 
Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered Species. 

Objective HAB2. Assess whether Preserves are being managed and maintained for the 
benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are obtained. 
Consider management history when developing initial Preserve Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication program for 
invasive species within the Plan Area. Program will include regular weed assessment and 
mapping within UDA, and a comprehensive weed detection and abatement plan for the 
Plan Area, including training of road crews to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, hydrology, litter, 
etc.). 
Objective HAB6. Collect weather data throughout the County to assist in developing status 
and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the 
existing distribution of each 
Covered Species within the Plan 
Area. 

Objective VPP2. Prior to take of any occurrence of Boggs Lake hedge-hyssop (Gratiola 
heterosepala), preserve one currently unpreserved10 and “biologically equivalent or 
superior” (as defined by the TAC) occurrence of Boggs Lake hedge-hyssop within the Plan 
Area. 

 

                                                 
10

  Includes occurrences in the SSHCP geographic information system (GIS) database (January 2014) and any 

future occurrences found in the Plan Area. 
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Analysis of Species Conservation 

Of the 30 known occurrences of Boggs Lake hedge-hyssop in the Plan Area, one falls within 

an SSHCP Preserve, and four will be impacted. With implementation of the SSHCP under 

Objective VPP2, prior to take of any occurrence of Boggs Lake hedge-hyssop, one currently 

unpreserved
11

 and “biologically equivalent or superior” (as defined by the TAC) occurrence of 

Boggs Lake hedge-hyssop within the Plan Area will be preserved. Therefore, if more than one 

occurrence is to be impacted the Implementing Entity will ensure that additional occurrences 

are protected in SSHCP Preserves. Exhaustive surveys for this species have not been 

conducted in the Plan Area or region, and it is likely that additional occurrences will be found 

in the future in the Plan Area. Preserved occurrences will be located within a minimum satellite-

sized Preserve that encloses the entire vernal pool watershed. In addition, surveys will be 

conducted after the first year of preservation and every 5 years thereafter to monitor persistence. 

If monitoring indicates that the preserved population is not persisting, the Implementing Entity 

will conduct remediation efforts. 

Although the conservation focus for Boggs Lake hedge hyssop is on preserving known occurrences, 

the Preserve System could also benefit this species by preserving modeled habitat where previously 

unknown occurrences occur, established in the future. The SSHCP Conservation Strategy will 

preserve and link approximately 9,074 acres of the highest-quality Seasonal Wetland and 

Vernal Pool Ecosystem for Boggs Lake hedge-hyssop in the Plan Area. Objective VP1b 

requires that impacts occurring within or near the Mather Core Recovery Area and the 

Cosumnes/Rancho-Seco Core Recovery Area will be mitigated through preservation in or near 

these Core Recovery Areas, focusing conservation in the areas important for recovery of this 

species. To the extent possible, SSHCP Preserves will be adjacent to and contiguous with 

existing preserves, increasing the effective size of the Preserve System. By ensuring SSHCP 

Preserves are large and/or connected to existing preserves, the Conservation Strategy will 

minimize indirect effects of urban development on the Vernal Pool Ecosystem within 

Preserves, including spread of non-native plant species or degradation of water quality. Large 

preserves will protect the subsurface hydrology that supports the Vernal Pool Ecosystem by 

protecting the perched aquifer from punctures or disruption related to grading and other 

surface-disturbing activities. Large preserves will also preserve vernal pool surface hydrology 

by maintaining the connections between swales and vernal pools. 

By preserving existing populations and modeled habitat of Boggs Lake hedge hyssop in large, 

interconnected Preserves that are protected from edge effects, the species will be less affected by 

                                                 
11

  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the  

Plan Area. 
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future stochastic events and more likely to exchange genetic material among adjacent populations via 

pollinators and inadvertent tracking of seeds through water flow via interconnected systems of vernal 

pools and swales. The larger Preserves will also facilitate appropriate vernal pool vegetation 

management activities that improve functionality of Boggs Lake hedge hyssop habitat, like 

prescribed livestock grazing and prescribed burning. For example, grazing, fire, and other land 

management actions will reduce aboveground biomass and control non-native grasses’ use of water 

from the perched aquifer.  

As discussed in Section 7.5, the conservation focus for Boggs Lake hedge-hyssop is focused in PPU 

1 and PPU 3 where documented occurrences occur. Three Core Preserves, each including more 

than 450 acres of Boggs Lake hedge-hyssop modeled habitat (with a combined total of 

approximately 2,058 acres), will be established in the UDA. In addition to the three Core 

Preserves, up to three Minor Preserves and seven Satellite Preserves will be established and 

linked within the UDA. The size and shape of all Preserves in the UDA are constrained by 

existing land use and zoning designations. However, implementation of Conservation Actions 

(Table 7-1) and AMMs (Section 5.4) will avoid and minimize potential edge effects (Section 6.3) 

on SSHCP Preserves. For example, under Conservation Action VPI1.2, at least 90% of the 

watershed for each preserved vernal pool will also be preserved. Refer to Section 7.4.3 for 

descriptions of the functional size of preserved areas that will result from the combination of 

SSHCP Preserves with existing preserves. In the absence of the SSHCP, land preservation for 

project-by-project mitigation would not be located in this coordinated and strategic way, and 

linkages between preserves would be minimal or would not occur at all. 

The conservation focus outside the UDA is on formation of a large landscape-scale Preserve (at least 

10,500 acres) in the Cosumnes/Rancho-Seco Core Recovery Area that connects to and augments 

existing preserve that is not part of the SSHCP Preserve System. The Landscape Preserve will be 

established through land acquisitions that are targeted to (1) preserve modeled Boggs Lake hedge-

hyssop habitat; (2) capture desired vernal pool types, swales, and supporting uplands; (3) add parcels 

onto existing preserves that increase Preserve size and minimize habitat fragmentation and edge 

effects; and (4) provide connections to existing preserves that are currently isolated from each other.  

The preservation of modeled habitat under the Conservation Strategy represents mitigation to 

the maximum extent possible. However, to maximize beneficial effects on the species, the 

Implementing Entity will also establish or re-establish approximately 252 acres of Boggs 

Lake hedge-hyssop modeled aquatic habitat in the Plan Area, with a priority on re-

establishment before establishment. Re-establishing pools in historical vernal pool areas will 

further help to conserve Boggs Lake hedge-hyssop by ensuring no net loss of the total 

acreage of Boggs Lake hedge-hyssop habitat in the SSHCP Plan Area. All re-establishment 

and/or established sites for seasonal wetlands will link existing areas of seasonal wetlands 

and support soils and topography modeled for re-establishing and/or establishing seasonal 
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wetlands. The SSHCP will also preserve a minimum of approximately 105 acres of seasonal 

wetlands on parcels 20 acres or greater in size and/or sites that occur in larger, open space 

areas, to the maximum extent feasible. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible to 

buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow for 

activities and encroachments that reduce the effective preservation area and allow indirect effects to 

preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal pool 

watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed of 

preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection AMMs in 

conjunction with low-impact AMMs and compatible-use AMMs in project planning, the Preserve 

will maintain existing ecosystem functions and habitat values of the Vernal Pool Ecosystem within 

the Preserve System. The SSHCP Preserve System will link SSHCP Preserves and existing preserves 

that have modeled Boggs Lake hedge-hyssop modeled habitat to help maintain dispersal between 

vernal pool complexes (e.g., dispersal of seeds through surface flows, predator wastes, wind, and 

mud carried on the feet of animals). The SSHCP Preserve System will maintain the Boggs Lake 

hedge-hyssop at its current distribution, and the re-establishment and establishment of additional 

habitat will assist in maintaining or re-establishing the historical distribution of the species in the Plan 

Area. The SSHCP Preserve will establish Core Preserves and Linkage Preserves that will maintain 

connectivity between existing occurrences and modeled habitat in other SSHCP Preserves and 

existing preserves in the Plan Area. By establishing large Preserves, the SSHCP will also ensure that 

connectivity between pools within SSHCP Preserves is maintained.  

The larger Preserves (Core and Landscape) will facilitate appropriate vegetation management 

activities that improve functionality of the Vernal Pool Ecosystem as habitat, such as prescribed 

livestock grazing and prescribed burning. Large preserves make grazing more feasible by not 

requiring grazing operators to constantly shuttle livestock between disjunct preserve areas, and 

allow use of prescribed burning by establishing large separations between burn areas inside the 

preserve and developed areas outside the preserve. Grazing, fire, and other land management 

actions will reduce aboveground biomass and control non-native grasses’ competition with 

native vernal pool plants and limit their use of water from the perched aquifer.  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of approximately 8,724 acres of the existing 37,000 acres of Boggs Lake hedge-

hyssop modeled habitat (i.e., seasonal wetlands and the Vernal Pool Ecosystem) may result in some 

loss of species genetic diversity. The SSHCP further recognizes that small, isolated Boggs Lake 

hedge-hyssop populations that are not preserved under the SSHCP may contain genetic diversity of 
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conservation importance. This is less likely in the Plan Area than in other regions because 

connectivity within Plan Area pools and seasonal wetlands remains relatively good. Those pools and 

seasonal wetlands in the Plan Area that are isolated have become so relatively recently, thus limiting 

the amount of genetic divergence from non-isolated populations. Nonetheless, to maximize 

preservation of genetic diversity and species distribution, the SSHCP will preserve Boggs Lake 

hedge-hyssop modeled habitat with a range of vernal pool sizes, soil types, geologic landforms, and 

locations within the Plan Area. Refer to Section 7.6.1.1.1 for a discussion of how the Preserve 

System maintains the heterogeneity of the Vernal Pool Ecosystem. By preserving a range of 

Boggs Lake hedge-hyssop habitats in the Plan Area, the SSHCP will help Boggs Lake hedge-

hyssop persist during expected climate change effects on precipitation and temperature. 

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of Boggs Lake hedge-hyssop modeled habitat in the Preserve System will ensure that 

vernal pool hydrology, vegetation, and other vernal pool habitat characteristics within the SSHCP 

Preserve System are not degraded and will improve under SSHCP management as compared to 

existing habitat conditions. Goal 4 objectives will directly benefit Boggs Lake hedge-hyssop habitat 

from the preparation and implementation of Preserve Management Plans (Objectives HAB1, HAB2, 

HAB3), monitoring objectives (HAB5, HAB7), and invasive species eradication on Preserves 

(Objective HAB4). As Preserve Management Plans are implemented, grazing will be managed for 

the benefit of vernal pool Covered Species habitat by reducing residual dry matter in pools and 

density of non-native grasses in the surrounding uplands, which will reduce grasses’ water 

consumption from the perched aquifer and pools and allow filling from surface flows if present. 

Through management and monitoring, the Preserve will continue to provide existing functions and 

values and may exceed the existing conditions. These actions will result in higher overall 

reproductive success and productivity of the Plan Area population.  

In addition, as discussed in Section 7.3.2, SSHCP Biological Goals and Measurable 

Objectives, Goal 2 objectives will directly benefit Boggs Lake hedge-hyssop from the 

requirement that aquatic resources are re-established/established or preserved and managed in 

perpetuity (Objective W4, W5), Stream Setbacks and implementation of AMMs (Objective 

W2, W3). Goal 3 objectives will directly benefit Boggs Lake hedge-hyssop by ensuring there 

are selection criteria and re-establishment/establishment criteria for Valley Grassland, Vernal 

Pool, and Seasonal Wetland (Objective VG1, VP1, VP2, VP3, VP4, VP5, SW1, SW2). 

Further, Objective VPP2 (Goal 5) will assure the preservation of Boggs Lake hedge-hyssop 

occurrences and distribution within the Plan Area.  

Recovery Plans 

As discussed in Section 7.6.3, the Recovery Plan for Vernal Pool Ecosystems of California and 

Southern Oregon (Recovery Plan) includes recovery criteria for Bogg’s Lake hedge-hyssop 

(USFWS 2005a). To conserve this species, the Recovery Plan prioritizes preservation of Vernal 
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Pool Ecosystem within several core areas, including the Mather Core Recovery Area and the 

Cosumnes/Rancho Seco Core Recovery Area in the Plan Area. SSHCP Covered Activities are 

anticipated to impact up to approximately 5,005 acres of Bogg’s Lake hedge-hyssop modeled 

habitat in the Mather Core Recovery Area and 20 acres in the Cosumnes/Rancho Seco Core 

Recovery Area (Table 7-22). Total impacts to Core Recovery Areas within the Plan Area are 5,024 

acres. The SSHCP Conservation Strategy will preserve and link approximately 3,853 acres of 

modeled habitat for Bogg’s Lake hedge-hyssop in the Mather Core Recovery Area and 

approximately 4,450 acres within the Cosumnes/Rancho Seco Core Recovery Area. Total 

preservation within Core Recovery Areas within the Plan Area is 8,303 acres. 

Table 7-22 

Boggs Lake Hedge-Hyssop Permanent Effects and Conservation in Core Recovery Areas 

Habitat Model Land 
Cover Types 

Total Core Recovery Areas 
(acres) 

Mather Core Area 
(acres) 

Cosumnes/Rancho Seco Core 
Area (acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 4,867 7,931 4,848 3,686 19 4,245 

Vernal Pool 155 357 154 167 1 191 

Vernal Pool Ecosystem 5,022 8,288 5,003 3,853 20 4,436 
Seasonal Wetland 1.9 14 1.9 0 0 14 

Grand Total 5,024 8,303 5,005 3,853 20 4,450 
 

See Section 7.6.3 for a detailed description of how the SSHCP’s Conservation Actions carried out to 

meet SSHCP Biological Goals and Measurable Objectives will incorporate, or be consistent with, 

many of the species-specific recovery criteria for the nine Covered Species addressed in the 

Recovery Plan. The SSHCP provides an alternative Conservation Strategy for preserving vernal pool 

species habitat and meeting the six recovery criteria listed (see Section 7.6.3). 

7.6.2.3 Dwarf Downingia 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 1,982 acres of dwarf downingia modeled habitat in the Plan Area. All impacted 

modeled habitat for dwarf downingia is within the Vernal Pool Ecosystem, comprising 

approximately 159 acres of dwarf downingia modeled aquatic habitat and 1,823 acres of 

surrounding uplands (Valley Grassland) needed to support continued habitat functions and 

values of the aquatic habitats (Table 7-23). In all, 98% of impacts to the Vernal Pool Ecosystem 

will occur in the UDA.  
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To mitigate these impacts to dwarf downingia modeled habitats (i.e., the Vernal Pool Ecosystem) 

and the take of all dwarf downingia occupying that habitat, the SSHCP will preserve 

approximately 3,975 acres of Vernal Pool Ecosystem, including 186 acres of Vernal Pool, 56 

acres of Swale, and 3,733 acres of Valley Grassland (Table 7-23). The SSHCP will also re-

establish and/or establish approximately 141 acres of dwarf downingia modeled aquatic habitat 

in the Plan Area. All preservation, re-establishment, and/or establishment will be consistent with 

the Biological Goals and Measurable Objectives for this species (Table 7-24). 

Table 7-23  

Permanent Effects and Conservation for Dwarf Downingia 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Valley Grassland 1,823 Qualitative 1,823a 3,733 0 

Vernal Pool 94 13 107 186 95 

Swale 46 6 52 56 46b 

Vernal Pool Ecosystem 1,963 19 1,982 3,975 141 

a  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
b Swale re-establishment/establishment may occur in the form of any combination of Swale or Vernal Pool. 

Table 7-24 

Biological Goals and Measurable Objectives Applicable to Dwarf Downingia 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the highest-
quality habitat for Covered Species 
within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land 
covers that preserves 34,495 acres and re-establishes or established 1,787 acres of 
habitat for Covered Species and other native biota as a component of the Preserve 
System. Of the 34,495 acres of preservation, at least 6,941 acres will be within the 
UDA. Of the 1,787 acres of re-establishment or establishment at least 130 acres will 
be within the UDA. Preserves will be assembled in accordance with the Conservation 
Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and will 
be located as described in Section 7.5. (minor variations on minimum width may be 
allowed where there are physical constraints in the environment, in accordance with 
the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of 
aquatic resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (low-impact development (LID) and ROAD AMMs)  

 Ground disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities shall implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, and 
STREAM-3. Covered Activities shall implement Preserve Setback requirements in 
the UDA as described in AMM EDGE-3. 
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Table 7-24 

Biological Goals and Measurable Objectives Applicable to Dwarf Downingia 

Applicable Biological Goals Related Biological Objectives 
Objective W4. Ensure that aquatic resources are preserved during assembly of the 
SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, VP1, 
VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established 
during assembly of the SSHCP Preserve System in compliance with Conservation 
Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, 
and freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, 
and 50 acres of freshwater marsh re-establishment/establishment occur within the 
Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, and 
establish natural land covers (including 
Cropland and Irrigated Pasture-
Grassland) that provide habitat for 
Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land cover 
within the Vernal Pool Ecosystem. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the 
Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be 
mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery Area 
and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of functional 
Vernal Pool, including at least 50 acres within or adjacent to (within 1 mile of) the Mather 
Core Recovery Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will be 
assembled in accordance with the Conservation Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat 
value of natural land covers (including 
Cropland and Irrigated Pasture-
Grassland) that are preserved within the 
Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered 
Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained for 
the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular weed 
assessment and mapping within UDA, and a comprehensive weed detection and 
abatement plan for the Plan Area, including training of road crews to identify and 
report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, hydrology, 
litter, etc.). 
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Table 7-24 

Biological Goals and Measurable Objectives Applicable to Dwarf Downingia 

Applicable Biological Goals Related Biological Objectives 
Objective HAB6. Collect weather data throughout the County to assist in developing 
status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species 
within the Plan Area. 

Objective VPP3. Prior to take of any occurrence of Dwarf downingia (Downingia pusilla), 
preserve one currently unpreserved12 and “biologically equivalent or superior” (as defined 
by the TAC) occurrence of dwarf downingia within the Plan Area. 

 

Analysis of Species Conservation 

None of the 10 occurrences of dwarf downingia in the Plan Area will be enclosed within the 

Preserve System. However, Covered Activities are not projected to impact any documented 

occurrences of dwarf downingia. Exhaustive surveys for dwarf downingia have not been 

conducted in the Plan Area or region, and it is likely that additional occurrences will be found 

in the future in the Plan Area. Implementation of Objective VPP3 will require that, prior to 

take of any occurrence of dwarf downingia, one currently unpreserved
13

 and “biologically 

equivalent or superior” (as defined by the TAC) occurrence of dwarf downingia within the 

Plan Area will be preserved. Preserved occurrences will be located within a minimum satellite-

sized Preserve that encloses the entire vernal pool watershed. In addition, surveys will be 

conducted after the first year of preservation and every 5 years thereafter to monitor persistence. 

If monitoring indicates that the preserved population is not persisting, the Implementing Entity 

will conduct remediation efforts. 

Although the conservation focus for dwarf downingia is on preserving known occurrences, the 

Preserve System could also benefit this species by preserving modeled habitat where previously 

unknown occurrences occur, or become established in the future. The SSHCP Conservation Strategy 

will preserve and link approximately 3,975 acres of modeled habitat for dwarf downingia in the Plan 

Area. Objective VP1b requires that impacts occurring within or near the Mather Core Recovery 

Area and the Cosumnes/Rancho-Seco Core Recovery Area will be mitigated through 

preservation in or near these Core Recovery Areas, focusing conservation in the areas 

important for recovery of this species. To the extent possible, SSHCP Preserves will be adjacent 

to and contiguous with existing preserves, increasing the effective size of the Preserve System. 

By ensuring SSHCP Preserves are large and/or connected to existing preserves, the Conservation 

                                                 
12

  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the 

SSHCP Plan Area. 
13

  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the  

Plan Area. 
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Strategy will minimize indirect effects of urban development on the Vernal Pool Ecosystem 

within Preserves, including spread of non-native plant species or degradation of water quality. 

Large preserves will protect the subsurface hydrology that supports the Vernal Pool Ecosystem 

by protecting the perched aquifer from punctures or disruption related to grading and other 

surface-disturbing activities. Large preserves will also preserve vernal pool surface hydrology by 

maintaining the connections between swales and vernal pools. 

By preserving existing populations and modeled habitat of dwarf downingia in large, interconnected 

Preserves that are protected from edge effects, the species will be less affected by future stochastic 

events and more likely to exchange genetic material among adjacent populations via pollinators and 

inadvertent tracking of seeds through water flow via interconnected systems of vernal pools and 

swales. The larger Preserves will also facilitate appropriate vernal pool vegetation management 

activities that improve functionality of dwarf downingia habitat, like prescribed livestock grazing and 

prescribed burning. For example, grazing, fire, and other land management actions will reduce 

aboveground biomass and control non-native grasses’ use of water from the perched aquifer.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, under 

Conservation Action VPI1.2, at least 90% of the watershed for each preserved vernal pool will 

also be preserved. Refer to Section 7.4.3 for descriptions of the functional size of preserved 

areas that will result from the combination of SSHCP Preserves with existing preserves.  In the 

absence of the SSHCP, land preservation for project-by-project mitigation would not be 

located in this coordinated and strategic way, and linkages between preserves would be 

minimal or would not occur at all. 

The habitat conservation focus for dwarf downingia is on formation of a large landscape-scale 

Preserve (at least 10,500 acres) in the Cosumnes/Rancho-Seco Core Recovery Area that 

connects to and augments existing preserve that is not part of the SSHCP Preserve System. The 

Landscape Preserve will be established through land acquisitions that are targeted to (1) 

preserve modeled dwarf downingia habitat; (2) capture desired vernal pool types, swales, and 

supporting uplands; (3) add parcels onto existing preserves that increase Preserve size and 

minimize habitat fragmentation and edge effects; and (4) provide connections to existing 

preserves that are currently isolated from each other.  

The preservation of modeled habitat under the Conservation Strategy represents mitigation to the 

maximum extent possible. However, to maximize beneficial effects on the species, the Implementing 

Entity will also establish or re-establish approximately 141 acres of dwarf downingia modeled 

aquatic habitat in the Plan Area, with a priority on re-establishment before establishment. Re-

establishing pools in historical vernal pool areas will further help to conserve dwarf downingia by 

ensuring no net loss of the total acreage of dwarf downingia habitat in the SSHCP Plan Area.  
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Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as 

possible to buffer preserves from edge effects and other environmental stressors associated 

with urban development. Under existing project-by-project mitigation, setbacks around 

preserves may allow for activities and encroachments that reduce the effective preservation 

area and allow indirect effects to preserved lands. Further, the SSHCP Conservation Strategy 

protects individual vernal pool watersheds–SSHCP Preserve boundaries would be established 

outside the micro-watershed of preserved vernal pools. Using rigorous Preserve Setback 

AMMs and watershed protection AMMs in conjunction with low-impact AMMs and 

compatible-use AMMs in project planning, the Preserve will maintain existing ecosystem 

functions and habitat values of the Vernal Pool Ecosystem within the Preserve System. The 

SSHCP Preserve System will link SSHCP Preserves and existing preserves that have modeled 

dwarf downingia modeled habitat to help maintain dispersal between vernal pool complexes 

(e.g., dispersal of seeds through surface flows, predator wastes, wind, and mud carried on the 

feet of animals). The SSHCP Preserve System will maintain the dwarf downingia at its current 

distribution, and the re-establishment and establishment of additional habitat will assist in 

maintaining or re-establishing the historical distribution of the species in the Plan Area. The 

SSHCP Preserve will establish Core Preserves and Linkage Preserves that will maintain 

connectivity between existing occurrences and modeled habitat in other SSHCP Preserves and 

existing preserves in the Plan Area. By establishing large Preserves, the SSHCP will also 

ensure that connectivity between pools within SSHCP Preserves is maintained.  

The larger Preserves (Core and Landscape) will facilitate appropriate vegetation management 

activities that improve functionality of the Vernal Pool Ecosystem as habitat, such as prescribed 

livestock grazing and prescribed burning. Large preserves make grazing more feasible by not 

requiring grazing operators to constantly shuttle livestock between disjunct preserve areas, and 

allow use of prescribed burning by establishing large separations between burn areas inside the 

preserve and developed areas outside the preserve. Grazing, fire, and other land management 

actions will reduce aboveground biomass and control non-native grasses’ competition with 

native vernal pool plants and limit their use of water from the perched aquifer.  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of approximately 1,982 acres of the existing 24,261 acres of dwarf downingia 

modeled habitat (i.e., the Vernal Pool Ecosystem) may result in some loss of species genetic 

diversity. The SSHCP further recognizes that small, isolated dwarf downingia populations that 

are not preserved under the SSHCP may contain genetic diversity of conservation importance. 

This is less likely in the Plan Area than in other regions because connectivity within Plan Area 

pools and seasonal wetlands remains relatively good. Those pools and seasonal wetlands in the 
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Plan Area that are isolated have become so relatively recently, thus limiting the amount of 

genetic divergence from non-isolated populations. Nonetheless, to maximize preservation of 

genetic diversity and species distribution, the SSHCP will preserve dwarf downingia modeled 

habitat with a range of vernal pool sizes, soil types, geologic landforms, and locations within 

the Plan Area. Refer to Section 7.6.1.1.1 for a discussion of how the Preserve System 

maintains the heterogeneity of the Vernal Pool Ecosystem. By preserving a range of dwarf 

downingia habitats in the Plan Area, the SSHCP will help dwarf downingia persist during 

expected climate change effects on precipitation and temperature. 

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of dwarf downingia modeled habitat in the Preserve System will ensure that vernal 

pool hydrology, vegetation, and other vernal pool habitat characteristics within the SSHCP Preserve 

System are not degraded and will improve under SSHCP management as compared to existing 

habitat conditions. Goal 4 objectives will directly benefit dwarf downingia habitat from the 

preparation and implementation of Preserve Management Plans (Objectives HAB1, HAB2, HAB3), 

monitoring objectives (HAB5, HAB7), and invasive species eradication on Preserves (Objective 

HAB4). As Preserve Management Plans are implemented, grazing will be managed for the 

benefit of vernal pool Covered Species habitat by reducing residual dry matter in pools and 

density of non-native grasses in the surrounding uplands, which will reduce grasses’ water 

consumption from the perched aquifer and pools and allow filling from surface flows if present. 

Through management and monitoring, the Preserve will continue to provide existing functions 

and values and may exceed the existing conditions. These actions will result in higher overall 

reproductive success and productivity of the Plan Area population.  

In addition, as discussed in Section 7.3.2, SSHCP Biological Goals and Measurable Objectives, 

Goal 2 objectives will directly benefit dwarf downingia from the requirement that aquatic 

resources are re-established/established or preserved and managed in perpetuity (Objective 

W4, W5), Stream Setbacks and implementation of AMMs (Objective W2, W3). Goal 3 

objectives will directly benefit dwarf downingia by ensuring there are selection criteria and re-

establishment/establishment criteria for Valley Grassland, Vernal Pool, and Swale (Objective 

VG1, VP1, VP2, VP3, VP4, VP5). Further, Objective VPP2 (Goal 5) will assure the 

preservation of dwarf downingia occurrences and distribution within the Plan Area.  

7.6.2.4 Legenere 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact approximately 

10,778 acres of legenere modeled habitat in the Plan Area. Total impacts to modeled legenere 

Vernal Pool Ecosystem are approximately 10,742 acres, comprising approximately 341 acres 
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of legenere modeled aquatic habitat and 10,401 acres of surrounding uplands (Valley 

Grassland) needed to support continued habitat functions and values of the aquatic habitats 

(Table 7-25). In addition, the SSHCP will impact approximately 36 acres of Seasonal Wetland 

in the Plan Area. In all, 98% of impacts to the Vernal Pool Ecosystem and 95% to Seasonal 

Wetland will occur in the UDA.  

To mitigate these impacts to legenere modeled habitats and the take of all legenere occupying 

that habitat, the SSHCP will preserve approximately 11,615 acres of modeled habitat including 

11,573 acres of Vernal Pool Ecosystem (i.e., 512 acres of Vernal Pool and 11,061 acres of 

Valley Grassland) and 42 acres of Seasonal Wetland (Table 7-25). The SSHCP will also re-

establish and/or establish approximately 130 acres of legenere modeled aquatic habitat in the 

Plan Area. All preservation, re-establishment, and/or establishment will be consistent with the 

Biological Goals and Measurable Objectives for this species (Table 7-26). 

Table 7-25 

Permanent Effects and Conservation for Legenere 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects (acres) 

Total 
Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Valley Grassland 10,401 Qualitative 10,401a 11,061 0 

Vernal Pool 276 65 341 512 95 

Subtotal Vernal Pool 
Ecosystem 

10,677 65 10,742 11,573 95 

Seasonal Wetland 36 Qualitative 36a 42 35 

GRAND TOTAL 10,713 65 10,778 11,615 130 
a  Total impacts to Valley Grassland and Seasonal Wetland include an unknown but small amount of impact that was analyzed qualitatively 

in Chapter 6. 

Table 7-26 

Biological Goals and Measurable Objectives Applicable to Legenere 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the highest-quality 
habitat for Covered Species within the 
Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of the 
Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres will be 
within the UDA. Of the 1,787 acres of re-establishment or establishment at least 
130 acres will be within the UDA. Preserves will be assembled in accordance with 
the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
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Table 7-26 

Biological Goals and Measurable Objectives Applicable to Legenere 

Applicable Biological Goals Related Biological Objectives 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of 
aquatic resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (low-impact development (LID) and 
ROAD AMMs)  

 Ground disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities shall implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities shall implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, 
VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established 
during assembly of the SSHCP Preserve System in compliance with Conservation 
Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, 
and freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of 
swale, and 50 acres of freshwater marsh re-establishment/establishment occur 
within the Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, and 
establish natural land covers (including 
Cropland and Irrigated Pasture-Grassland) 
that provide habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the 
Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be 
mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery Area 
and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in Table 
7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 

Goal 4. Maintain or improve habitat value 
of natural land covers (including Cropland 
and Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered 
Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
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Table 7-26 

Biological Goals and Measurable Objectives Applicable to Legenere 

Applicable Biological Goals Related Biological Objectives 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within UDA, and a comprehensive weed detection 
and abatement plan for the Plan Area, including training of road crews to identify 
and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter, etc.). 
Objective HAB6. Collect weather data throughout the County to assist in 
developing status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species 
within the Plan Area. 

Objective VPP4. Protect and maintain in perpetuity a minimum of 14 occurrences 
of legenere (Legenere limosa) within the SSHCP Preserve System. Legenere 
occurrences will be preserved in accordance with the Conservation Actions in 
Table 7-1. Prior to take of any occurrence of legenere, one currently unpreserved 
and “biologically equivalent or superior” (as defined by the TAC) occurrence of 
legenere will be preserved and maintained within the Plan Area. 

 

Analysis of Species Conservation 

Of the 56 occurrences of legenere, 15 will be preserved in SSHCP Preserves, with 14 inside the 

UDA (in PPU 1, PPU 2, PPU 3, PP 4) and 1 outside the UDA (PPU 7). Covered Activities will 

impact 5 documented occurrences, only within the UDA. Exhaustive surveys for this species 

have not been conducted in the Plan Area or region, and it is likely that additional occurrences 

will be found in the future in the Plan Area. With implementation of the SSHCP, a minimum of 

seven occurrences of legenere within the hardline Preserve areas in the UDA (see Section 7.4) 

will be preserved and maintained in perpetuity; a minimum of seven additional occurrences 

within the criteria-based Preserve areas in the UDA (in accordance with the Conservation 

Actions described in Table 7-1) will be preserved and maintained in perpetuity; and prior to take 

of any occurrence of legenere, one currently unpreserved
14

 and “biologically equivalent or 

superior” (as defined by the TAC) occurrence of legenere will be preserved and maintained 

within the Plan Area. Preserved occurrences will be located within a minimum satellite-sized 

Preserve that encloses the entire vernal pool watershed. In addition, surveys will be conducted 

after the first year of preservation and every 5 years thereafter to monitor persistence. If 

                                                 
14

  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the 

SSHCP Plan Area. 
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monitoring indicates that the preserved population is not persisting, the Implementing Entity will 

conduct remediation efforts. 

Although the conservation focus for legenere is on preserving known occurrences, the Preserve 

System could also benefit this species by preserving modeled habitat where previously 

unknown occurrences occur, or become established in the future. The SSHCP Conservation 

Strategy will preserve and link approximately 11,615 acres of the highest-quality Seasonal 

Wetland and Vernal Pool Ecosystem habitat for legenere in the Plan Area. Objective VP1b 

requires that impacts occurring within or near the Mather Core Recovery Area and the 

Cosumnes/Rancho-Seco Core Recovery Area will be mitigated through preservation in or near 

these Core Recovery Areas, focusing conservation in the areas important for recovery of this 

species. To the extent possible, SSHCP Preserves will be adjacent to and contiguous with 

existing preserves, increasing the effective size of the Preserve System. By ensuring SSHCP 

Preserves are large and/or connected to existing preserves, the Conservation Strategy will 

minimize indirect effects of urban development on the Vernal Pool Ecosystem within 

Preserves, including spread of non-native plant species or degradation of water quality. Large 

preserves will protect the subsurface hydrology that supports the Vernal Pool Ecosystem by 

protecting the perched aquifer from punctures or disruption related to grading and other 

surface-disturbing activities. Large preserves will also preserve vernal pool surface hydrology 

by maintaining the connections between swales and vernal pools. 

By preserving existing populations and modeled habitat of legenere in large, interconnected 

Preserves that are protected from edge effects, the species will be less affected by future stochastic 

events and more likely to exchange genetic material among adjacent populations via pollinators and 

inadvertent tracking of seeds through water flow via interconnected systems of vernal pools and 

swales. The larger Preserves will also facilitate appropriate vernal pool vegetation management 

activities that improve functionality of legenere habitat, like prescribed livestock grazing and 

prescribed burning. For example, grazing, fire, and other land management actions will reduce 

aboveground biomass and control non-native grasses’ use of water from the perched aquifer.  

The conservation focus for legenere is focused in PPU 1 and PPU 3 where documented occurrences 

occur. Three Core Preserves, each including more than 500 acres of legenere modeled habitat 

(with a combined total of 2,203 acres), will be established in the UDA. In addition to the three 

Core Preserves, up to three Minor Preserves and seven Satellite Preserves will be established 

and linked within the UDA. The size and shape of all Preserves in the UDA are constrained by 

existing land use and zoning designations. However, implementation of Conservation Actions 

(Table 7-1) and AMMs (Section 5.4) will avoid and minimize potential edge effects (Section 6.3) 

on SSHCP Preserves. For example, under Conservation Action VPI1.2, at least 90% of the 

watershed for each preserved vernal pool will also be preserved. Refer to Section 7.4.3 for 

descriptions of the functional size of preserved areas that will result from the combination of 
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SSHCP Preserves with existing preserves. In the absence of the SSHCP, land preservation for 

project-by-project mitigation would not be located in this coordinated and strategic way, and 

linkages between preserves would be minimal or would not occur at all. 

The conservation focus outside the UDA is on formation of a large landscape-scale Preserve (at least 

10,500 acres) in the Cosumnes/Rancho-Seco Core Recovery Area that connects to and augments 

existing preserve that is not part of the SSHCP Preserve System. The Landscape Preserve will be 

established through land acquisitions that are targeted to (1) preserve modeled legenere habitat; (2) 

capture desired vernal pool types, swales, and supporting uplands; (3) add parcels onto existing 

preserves that increase Preserve size and minimize habitat fragmentation and edge effects; and (4) 

provide connections to existing preserves that are currently isolated from each other.  

The preservation of modeled habitat under the Conservation Strategy represents mitigation to the 

maximum extent possible. However, to maximize beneficial effects on the species, the Implementing 

Entity will also establish or re-establish approximately 130 acres of legenere modeled aquatic 

habitat in the Plan Area, with a priority on re-establishment before establishment. Re-establishing 

pools in historical vernal pool areas will further help to conserve legenere by ensuring no net loss of 

the total acreage of legenere habitat in the SSHCP Plan Area. All re-establishment and/or established 

sites for seasonal wetlands will link existing areas of seasonal wetlands and support soils and 

topography modeled for re-establishing and/or establishing seasonal wetlands. The SSHCP will also 

preserve a minimum of approximately 105 acres of seasonal wetlands on parcels 20 acres or greater 

in size and/or sites that occur in larger, open space areas, to the maximum extent feasible. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as 

possible to buffer preserves from edge effects and other environmental stressors associated 

with urban development. Under existing project-by-project mitigation, setbacks around 

preserves may allow for activities and encroachments that reduce the effective preservation 

area and allow indirect effects to preserved lands. Further, the SSHCP Conservation Strategy 

protects individual vernal pool watersheds–SSHCP Preserve boundaries would be established 

outside the micro-watershed of preserved vernal pools. Using rigorous Preserve Setback AMMs 

and watershed protection AMMs in conjunction with low-impact AMMs and compatible-use 

AMMs in project planning, the Preserve will maintain existing ecosystem functions and habitat 

values of the Vernal Pool Ecosystem within the Preserve System. The SSHCP Preserve System 

will link SSHCP Preserves and existing preserves that have modeled legenere modeled habitat to 

help maintain dispersal between vernal pool complexes (e.g., dispersal of seeds through surface 

flows, predator wastes, wind, and mud carried on the feet of animals). The SSHCP Preserve System 

will maintain the legenere at its current distribution, and the re-establishment and establishment of 

additional habitat will assist in maintaining or re-establishing the historical distribution of the 
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species in the Plan Area. The SSHCP Preserve will establish Core Preserves and Linkage 

Preserves that will maintain connectivity between existing occurrences and modeled habitat in 

other SSHCP Preserves and existing preserves in the Plan Area. By establishing large Preserves, 

the SSHCP will also ensure that connectivity between pools within SSHCP Preserves is maintained.  

The larger Preserves (Core and Landscape) will facilitate appropriate vegetation management 

activities that improve functionality of the Vernal Pool Ecosystem as habitat, such as prescribed 

livestock grazing and prescribed burning. Large preserves make grazing more feasible by not 

requiring grazing operators to constantly shuttle livestock between disjunct preserve areas, and 

allow use of prescribed burning by establishing large separations between burn areas inside the 

preserve and developed areas outside the preserve. Grazing, fire, and other land management 

actions will reduce aboveground biomass and control non-native grasses’ competition with 

native vernal pool plants and limit their use of water from the perched aquifer.  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of approximately 10,778 acres of the existing 50,973 acres of legenere modeled 

habitat (i.e., seasonal wetlands and the Vernal Pool Ecosystem) may result in some loss of 

species genetic diversity. The SSHCP further recognizes that small, isolated legenere populations 

that are not preserved under the SSHCP may contain genetic diversity of conservation 

importance. This is less likely in the Plan Area than in other regions because connectivity within 

Plan Area pools and seasonal wetlands remains relatively good. Those pools and seasonal 

wetlands in the Plan Area that are isolated have become so relatively recently, thus limiting the 

amount of genetic divergence from non-isolated populations. Nonetheless, to maximize 

preservation of genetic diversity and species distribution, the SSHCP will preserve legenere 

modeled habitat with a range of vernal pool sizes, soil types, geologic landforms, and locations 

within the Plan Area. Refer to Section 7.6.1.1.1 for a discussion of how the Preserve System 

maintains the heterogeneity of the Vernal Pool Ecosystem. By preserving a range of legenere 

habitats in the Plan Area, the SSHCP will help legenere persist during expected climate change 

effects on precipitation and temperature. 

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of legenere modeled habitat in the Preserve System will ensure that vernal pool 

hydrology, vegetation, and other vernal pool habitat characteristics within the SSHCP Preserve 

System are not degraded and will improve under SSHCP management as compared to existing 

habitat conditions. Goal 4 objectives will directly benefit legenere habitat from the preparation and 

implementation of Preserve Management Plans (Objectives HAB1, HAB2, HAB3), monitoring 

objectives (HAB5, HAB7), and invasive species eradication on Preserves (Objective HAB4). As 

Preserve Management Plans are implemented, grazing will be managed for the benefit of vernal 

pool Covered Species habitat by reducing residual dry matter in pools and density of non-native 

grasses in the surrounding uplands, which will reduce grasses’ water consumption from the 
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perched aquifer and pools and allow filling from surface flows if present. Through management 

and monitoring, the Preserve will continue to provide existing functions and values and may 

exceed the existing conditions. These actions will result in higher overall reproductive success and 

productivity of the Plan Area population.  

In addition, as discussed in Section 7.3.2, SSHCP Biological Goals and Measurable Objectives, 

Goal 2 objectives will directly benefit legenere from the requirement that aquatic resources are 

re-established/established or preserved and managed in perpetuity (Objective W4, W5), Stream 

Setbacks and implementation of AMMs (Objective W2, W3). Goal 3 objectives will directly benefit 

legenere by ensuring there are selection criteria and re-establishment/establishment criteria for Valley 

Grassland, Vernal Pool, and Seasonal Wetland (Objective VG1, VP1, VP2, VP3, VP4, VP5, SW1, 

SW2). Further, Objective VPP2 (Goal 5) will assure the preservation of Boggs Lake hedge-hyssop 

occurrences and distribution within the Plan Area.  

Recovery Plan 

As discussed in Section 7.6.3, the Recovery Plan for Vernal Pool Ecosystems of California and 

Southern Oregon (Recovery Plan) includes recovery criteria for Legenere (USFWS 2005a). To 

conserve this species, the Recovery Plan prioritizes preservation of Vernal Pool Ecosystem 

within several core areas, including the Mather Core Recovery Area and the Cosumnes/Rancho 

Seco Core Recovery Area in the Plan Area. SSHCP Covered Activities are anticipated to impact 

up to approximately 5,913 acres of legenere modeled habitat in the Mather Core Recovery Area and 

23 acres in the Cosumnes/Rancho Seco Core Recovery Area (Table 7-27). Total impacts to Core 

Recovery Areas within the Plan Area are 5,936 acres. The SSHCP Conservation Strategy will 

preserve and link approximately 4,275 acres of modeled habitat for legenere in the Mather Core 

Recovery Area and approximately 6,503 acres within the Cosumnes/Rancho Seco Core Recovery 

Area. Total preservation within Core Recovery Areas within the Plan Area is 10,777 acres. 

Table 7-27 

Legenere Permanent Effects and Conservation in Core Recovery Areas 

Habitat Model Land 
Cover Types 

Total Core Recovery Areas 
(acres) 

Mather Core Area 
(acres) 

Cosumnes/Rancho Seco Core 
Area (acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 5,756 10,288 5,734 4,087 22 6,201 

Vernal Pool 174 473 173 187 1.1 286 

Vernal Pool Ecosystem 5,930 10,761 5,930 4,274 23 6,487 
Seasonal Wetland 5.5 16 5.5 0.9 0 16 

Grand Total 5,936 10,777 5,913 4,275 23 6,503 
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See Section 7.6.3 for a detailed description of how the SSHCP’s Conservation Actions carried out to 

meet SSHCP Biological Goals and Measurable Objectives will incorporate, or be consistent with, 

many of the species-specific recovery criteria for the nine Covered Species addressed in the 

Recovery Plan. The SSHCP provides an alternative Conservation Strategy for preserving vernal pool 

species habitat and meeting the six recovery criteria listed (see Section 7.6.3). 

7.6.2.5 Pincushion Navarretia 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact approximately 

8,258 acres of pincushion navarretia modeled habitat in the Plan Area. All impacted modeled 

habitat for pincushion navarretia is within the Vernal Pool Ecosystem, comprising 

approximately 271 acres of pincushion navarretia modeled aquatic habitat and approximately 

7,987 acres of surrounding uplands (Valley Grassland) needed to support continued habitat 

functions and values of the aquatic habitats (Table 7-28). In all, 98% of impacts to the Vernal 

Pool Ecosystem will occur in the UDA.  

To mitigate these impacts to pincushion navarretia modeled habitats (i.e., the Vernal Pool 

Ecosystem) and the take of all pincushion navarretia occupying that habitat, the SSHCP will 

preserve approximately 14,642 acres of Vernal Pool Ecosystem, including 514 acres of Vernal 

Pool, 183 acres of Swale, and 13,945 acres of Valley Grassland (Table 7-28). The SSHCP will 

also re-establish and/or establish approximately 141 acres of pincushion navarretia modeled 

aquatic habitat in the Plan Area. All preservation, re-establishment, and/or establishment will be 

consistent with the Biological Goals and Measurable Objectives for this species (Table 7-29). 

Table 7-28 

Permanent Effects and Conservation for Pincushion Navarretia 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Valley Grassland 7,987 Qualitative 7,987a 13,945 0  

Vernal Pool 118 36 154 514 95 

Swale 96 21 117 183 46b 

Vernal Pool Ecosystem 8,201 57 8,258 14,642 141 

a  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
b Swale re-establishment/establishment may occur in the form of any combination of Swale or Vernal Pool. 
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Table 7-29 

Biological Goals and Measurable Objectives Applicable to Pincushion Navarretia 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the highest-
quality habitat for Covered Species 
within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land 
covers that preserves 34,495 acres and re-establishes or established 1,787 acres of 
habitat for Covered Species and other native biota as a component of the Preserve 
System. Of the 34,495 acres of preservation, at least 6,941 acres will be within the 
UDA. Of the 1,787 acres of re-establishment or establishment at least 130 acres will 
be within the UDA. Preserves will be assembled in accordance with the Conservation 
Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and will 
be located as described in Section 7.5. (minor variations on minimum width may be 
allowed where there are physical constraints in the environment, in accordance with 
the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of 
aquatic resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in Section 
5.4.2: 

 Incorporate the SSHCP Design AMMs (low-impact development (LID) and ROAD 
AMMs)  

 Ground disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities shall implement Stream Setback requirements in the 
UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, and 
STREAM-3. Covered Activities shall implement Preserve Setback requirements in the 
UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of the 
SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, VP1, 
VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established 
during assembly of the SSHCP Preserve System in compliance with Conservation 
Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, and 
freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, and 
50 acres of freshwater marsh re-establishment/establishment occur within the 
Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, and 
establish natural land covers (including 
Cropland and Irrigated Pasture-
Grassland) that provide habitat for 
Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land cover 
within the Vernal Pool Ecosystem. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the Mather 
Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be mitigated within or 
adjacent to (within 1 mile of) the Mather Core Recovery Area and/or Cosumnes/Rancho-Seco 
Recovery Area in accordance with the Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of functional 
Vernal Pool, including at least 50 acres within or adjacent to (within 1 mile of) the 
Mather Core Recovery Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will be 
assembled in accordance with the Conservation Actions in table 7-1. 
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Table 7-29 

Biological Goals and Measurable Objectives Applicable to Pincushion Navarretia 

Applicable Biological Goals Related Biological Objectives 
Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat 
value of natural land covers (including 
Cropland and Irrigated Pasture-
Grassland) that are preserved within 
the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered 
Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained for 
the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication program 
for invasive species within the Plan Area. Program will include regular weed 
assessment and mapping within UDA, and a comprehensive weed detection and 
abatement plan for the Plan Area, including training of road crews to identify and 
report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, hydrology, 
litter, etc.). 
Objective HAB6. Collect weather data throughout the County to assist in developing 
status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the 
existing distribution of each Covered 
Species within the Plan Area. 

Objective VPP5. Prior to take of any occurrence of pincushion navarretia (Navarretia 
myersii ssp. myersii), preserve one currently unpreserved15 and “biologically 
equivalent or superior” (as defined by the TAC) occurrence of pincushion navarretia 
within the Plan Area. 

 

Analysis of Species Conservation 

Of the 48 documented occurrences of pincushion navarretia in the Plan Area, all  are located 

outside the UDA in PPU 7. No known occurrences of pincushion navarretia are enclosed in 

the Preserve System, but no known occurrences will be impacted by Covered Activities. 

Exhaustive surveys for pincushion navarretia have not been conducted in the Plan Area or 

region, and it is likely that additional occurrences will be found in the future in the Plan 

Area. With implementation of the SSHCP under Objective VPP5, prior to take of any 

                                                 
15

  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the 

SSHCP Plan Area. 
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occurrence of pincushion navarretia, one currently unpreserved
16

 and “biologically 

equivalent or superior” (as defined by the TAC) occurrence of pincushion navarretia within 

the Plan Area will be preserved. Preserved occurrences will be located within a minimum 

satellite-sized Preserve that encloses the entire vernal pool watershed. In addition, surveys will 

be conducted after the first year of preservation and every 5 years thereafter to monitor 

persistence. If monitoring indicates that the preserved population is not persisting, the 

Implementing Entity will conduct remediation efforts. 

Although the conservation focus for pincushion navarretia is on preserving occurrences as they are 

discovered, the Preserve System could also benefit this species by preserving modeled habitat where 

previously unknown occurrences occur, or become established in the future. The SSHCP 

Conservation Strategy will preserve and link approximately 14,642 acres of the highest-quality 

habitat for pincushion navarretia in the Plan Area. Objective VP1b requires that impacts occurring 

within or near the Mather Core Recovery Area and the Cosumnes/Rancho-Seco Core Recovery 

Area will be mitigated through preservation in or near these Core Recovery Areas, focusing 

conservation in the areas important for recovery of this species. To the extent possible, SSHCP 

Preserves will be adjacent to and contiguous with existing preserves, increasing the effective size 

of the Preserve System. By ensuring SSHCP Preserves are large and/or connected to existing 

preserves, the Conservation Strategy will minimize indirect effects of urban development on the 

Vernal Pool Ecosystem within Preserves, including spread of non-native plant species or 

degradation of water quality. Large preserves will protect the subsurface hydrology that supports 

the Vernal Pool Ecosystem by protecting the perched aquifer from punctures or disruption 

related to grading and other surface-disturbing activities. Large preserves will also preserve 

vernal pool surface hydrology by maintaining the connections between swales and vernal pools. 

By preserving existing populations and modeled habitat of pincushion navarretia in large, 

interconnected Preserves that are protected from edge effects, the species will be less affected 

by future stochastic events and more likely to exchange genetic material among adjacent 

populations via pollinators and inadvertent tracking of seeds through water flow via 

interconnected systems of vernal pools and swales. The larger Preserves will also facilitate 

appropriate vernal pool vegetation management activities that improve functionality of 

pincushion navarretia habitat, like prescribed livestock grazing and prescribed burning. For 

example, grazing, fire, and other land management actions will reduce aboveground biomass 

and control non-native grasses’ use of water from the perched aquifer.  

                                                 
16

  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the 

SSHCP Plan Area. 
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Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, under 

Conservation Action VPI1.2, at least 90% of the watershed for each preserved vernal pool 

will also be preserved. Refer to Section 7.4.3 for descriptions of the functional size of 

preserved areas that will result from the combination of SSHCP Preserves with existing 

preserves. In the absence of the SSHCP, land preservation for project-by-project mitigation 

would not be located in this coordinated and strategic way, and linkages between preserves 

would be minimal or would not occur at all. 

Three Core Preserves that include a combined total of approximately 1,099 acres of pincushion 

navarretia modeled habitat will be established in the UDA. In addition to the three Core Preserves, 

up to three Minor Preserves and seven Satellite Preserves will be established and linked within the 

UDA. However, as discussed in Section 7.5, the conservation focus for pincushion navarretia is 

focused outside the UDA in PPU 7 where documented occurrences occur. A large landscape-scale 

Preserve (at least 10,500 acres) in the Cosumnes/Rancho-Seco Core Recovery Area will connect to 

and augment existing preserve that is not part of the SSHCP Preserve System. The Landscape 

Preserve will be established through land acquisitions that are targeted to (1) preserve modeled 

pincushion navarretia habitat; (2) capture desired vernal pool types, swales, and supporting 

uplands; (3) add parcels onto existing preserves that increase Preserve size and minimize habitat 

fragmentation and edge effects; and (4) provide connections to existing preserves that are currently 

isolated from each other.  

The preservation of modeled habitat under the Conservation Strategy represents mitigation to the 

maximum extent possible. However, to maximize beneficial effects on the species, the Implementing 

Entity will also establish or re-establish approximately 141 acres pincushion navarretia modeled 

aquatic habitat in the Plan Area, with a priority on re-establishment before establishment. Re-

establishing vernal pools and swales in historical vernal pool areas will further help to conserve 

pincushion navarretia by ensuring no net loss of the total acreage of pincushion navarretia habitat 

in the SSHCP Plan Area.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible to 

buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow for 

activities and encroachments that reduce the effective preservation area and allow indirect effects to 

preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal pool 

watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed of 

preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection 

AMMs in conjunction with low-impact AMMs and compatible-use AMMs in project planning, 
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the Preserve will maintain existing ecosystem functions and habitat values of the Vernal Pool 

Ecosystem within the Preserve System. 

The SSHCP Preserve System will link SSHCP Preserves and existing preserves that have modeled 

pincushion navarretia modeled habitat to help maintain dispersal between vernal pool complexes 

(e.g., dispersal of seeds through surface flows, predator wastes, wind, and mud carried on the feet of 

animals). The SSHCP Preserve System will maintain the pincushion navarretia at its current 

distribution, and the re-establishment and establishment of additional habitat will assist in 

maintaining or re-establishing the historical distribution of the species in the Plan Area. The 

SSHCP Preserve will establish Core Preserves and Linkage Preserves that will maintain 

connectivity between existing occurrences and modeled habitat in other SSHCP Preserves and 

existing preserves in the Plan Area. By establishing large Preserves, the SSHCP will also ensure 

that connectivity between pools within SSHCP Preserves is maintained.  

The larger Preserves (Core and Landscape) will facilitate appropriate vegetation management 

activities that improve functionality of the Vernal Pool Ecosystem as habitat, such as prescribed 

livestock grazing and prescribed burning. Large preserves make grazing more feasible by not 

requiring grazing operators to constantly shuttle livestock between disjunct preserve areas, and 

allow use of prescribed burning by establishing large separations between burn areas inside the 

preserve and developed areas outside the preserve. Grazing, fire, and other land management 

actions will reduce aboveground biomass and control non-native grasses’ competition with 

native vernal pool plants and limit their use of water from the perched aquifer.  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of approximately 8,258 acres of the existing 57,438 acres of pincushion navarretia 

modeled habitat (i.e., the Vernal Pool Ecosystem) may result in some loss of species genetic 

diversity. The SSHCP further recognizes that small, isolated pincushion navarretia populations that 

are not preserved under the SSHCP may contain genetic diversity of conservation importance. This 

is less likely in the Plan Area than in other regions because connectivity within Plan Area pools 

and seasonal wetlands remains relatively good. Those pools and seasonal wetlands in the Plan Area 

that are isolated have become so relatively recently, thus limiting the amount of genetic divergence 

from non-isolated populations. Nonetheless, to maximize preservation of genetic diversity and 

species distribution, the SSHCP will preserve pincushion navarretia modeled habitat with a range 

of vernal pool sizes, soil types, geologic landforms, and locations within the Plan Area. Refer to 

Section 7.6.1.1.1 for a discussion of how the Preserve System maintains the heterogeneity of the 

Vernal Pool Ecosystem. By preserving a range of pincushion navarretia habitats in the Plan Area, 

the SSHCP will help pincushion navarretia persist during expected climate change effects on 

precipitation and temperature. 
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As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of pincushion navarretia modeled habitat in the Preserve System will ensure 

that vernal pool hydrology, vegetation, and other vernal pool habitat characteristics within 

the SSHCP Preserve System are not degraded and will improve under SSHCP management 

as compared to existing habitat conditions. Goal 4 objectives will directly benefit pincushion 

navarretia habitat from the preparation and implementation of Preserve Management Plans 

(Objectives HAB1, HAB2, HAB3), monitoring objectives (HAB5, HAB7), and invasive 

species eradication on Preserves (Objective HAB4). As Preserve Management Plans are 

implemented, grazing will be managed for the benefit of vernal pool Covered Species habitat 

by reducing residual dry matter in pools and density of non-native grasses in the surrounding 

uplands, which will reduce grasses’ water consumption from the perched aquifer and pools 

and allow filling from surface flows if present. Through management and monitoring, the 

Preserve will continue to provide existing functions and values and may exceed the existing 

conditions. These actions will result in higher overall reproductive success and productivity 

of the Plan Area population.  

In addition, as discussed in Section 7.3.2, SSHCP Biological Goals and Measurable 

Objectives, Goal 2 objectives will directly benefit pincushion navarretia from the 

requirement that aquatic resources are re-established/established or preserved and managed 

in perpetuity (Objective W4, W5), Stream Setbacks and implementation of AMMs 

(Objective W2, W3). Goal 3 objectives will directly benefit pincushion navarretia by 

ensuring there are selection criteria and re-establishment/establishment criteria for Valley 

Grassland, Vernal Pool, and Swale (Objective VG1, VP1, VP2, VP3, VP4, VP5). Further, 

Objective VPP2 (Goal 5) will assure the preservation of pincushion navarretia occurrences 

and distribution within the Plan Area.  

7.6.2.6 Sacramento Orcutt Grass 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact approximately 

7,187 acres of Sacramento Orcutt grass modeled habitat in the Plan Area. All impacted modeled 

habitat for Sacramento Orcutt grass is within the Vernal Pool Ecosystem, comprising 196 acres 

of Sacramento Orcutt grass modeled aquatic habitat and 6,991 acres of surrounding uplands (Valley 

Grassland) needed to support continued habitat functions and values of the aquatic habitats (Table 7-

30). These impacts include direct and indirect effects to up to approximately 248 acres of Vernal 

Pool Ecosystem within Sacramento Orcutt grass Critical Habitat. In all, 98% of impacts to the Vernal 

Pool Ecosystem will occur in the UDA, including approximately 191 acres of impact to Sacramento 

Orcutt grass modeled habitat and 6,925 acres of impact to supporting uplands.  
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To mitigate these impacts to Sacramento Orcutt grass modeled habitats and the take of all 

Sacramento Orcutt grass occupying that habitat, the SSHCP will preserve approximately 14,459 

acres of Vernal Pool Ecosystem, including 514 acres of Vernal Pool and 13,945 acres of Valley 

Grassland (Table 7-30). The approximately 14,459 acres of preserved Vernal Pool Ecosystem 

includes 4,001 acres of preservation of Vernal Pool Ecosystem within Sacramento Orcutt grass 

Critical Habitat (Table 7-31).  

Finally, the SSHCP will also re-establish and/or establish approximately 148 acres of 

Sacramento Orcutt grass modeled aquatic habitat in the Plan Area. All preservation, re-

establishment, and/or establishment will be consistent with the Biological Goals and Measurable 

Objectives for this species (Table 7-32). 

Table 7-30 

Permanent Effects and Conservation for Sacramento Orcutt Grass 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 

Establishment 
(acres) 

Valley Grassland 6,991 Qualitative 6,991a 13,945 0 

Vernal Pool 148 48 196 514 148 

Vernal Pool Ecosystem 7,139 48 7,187 14,459 148 
a  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-31 

Sacramento Orcutt Grass Permanent Effects and Conservation in Critical Habitat 

Habitat Model Land 
Cover Types 

Total Critical Habitat 
(acres) 

Critical Habitat Unit 2 
(acres) 

Critical Habitat Unit 3 
(acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 236 3,867 223 276 13 3,591 

Vernal Pool 12 134 12 11 0 123 

Vernal Pool Ecosystem 248 4,001 235 287 13 3,714 
 

Table 7-32 

Biological Goals and Measurable Objectives Applicable to Sacramento Orcutt Grass 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the highest-
quality habitat for Covered Species 
within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land 
covers that preserves 34,495 acres and re-establishes or established 1,787 acres of 
habitat for Covered Species and other native biota as a component of the Preserve 
System. Of the 34,495 acres of preservation, at least 6,941 acres will be within the 
UDA. Of the 1,787 acres of re-establishment or establishment at least 130 acres will 
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Table 7-32 

Biological Goals and Measurable Objectives Applicable to Sacramento Orcutt Grass 

Applicable Biological Goals Related Biological Objectives 
be within the UDA. Preserves will be assembled in accordance with the Conservation 
Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and will 
be located as described in Section 7.5. (minor variations on minimum width may be 
allowed where there are physical constraints in the environment, in accordance with 
the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of 
aquatic resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (low-impact development (LID) and ROAD 
AMMs)  

 Ground disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities shall implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, and 
STREAM-3. Covered Activities shall implement Preserve Setback requirements in 
the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of the 
SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, VP1, 
VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established 
during assembly of the SSHCP Preserve System in compliance with Conservation 
Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, 
and freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, 
and 50 acres of freshwater marsh re-establishment/establishment occur within the 
Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, or 
establish, natural land covers (including 
Cropland and Irrigated Pasture-
Grassland) that provide habitat for 
Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land cover 
within the Vernal Pool Ecosystem. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the 
Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be 
mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery Area 
and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of functional 
Vernal Pool, including at least 50 acres within or adjacent to (within 1 mile of) the 
Mather Core Recovery Area in accordance with the Conservation Actions in Table 7-
1. 

Goal 4. Maintain or improve habitat 
value of natural land covers (including 
Cropland and Irrigated Pasture-
Grassland) that are preserved within the 
Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered 
Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained for 
the benefit of Covered Species. 
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Table 7-32 

Biological Goals and Measurable Objectives Applicable to Sacramento Orcutt Grass 

Applicable Biological Goals Related Biological Objectives 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular weed 
assessment and mapping within UDA, and a comprehensive weed detection and 
abatement plan for the Plan Area, including training of road crews to identify and 
report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, hydrology, 
litter, etc.). 
Objective HAB6. Collect weather data throughout the County to assist in developing 
status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species 
within the Plan Area. 

Objective VPP6. Preserve and maintain in perpetuity all known currently 
unpreserved occurrences of Sacramento Orcutt grass (Orcuttia viscida) in the Plan 
Area to preserve existing distribution, and any currently unknown sites discovered in 
locations subject to an SSHCP Covered Activity. 

 

Analysis of Species Conservation 

There are 40 documented occurrences of Sacramento Orcutt grass distributed in the Plan Area, 30 

of which are outside the UDA. Of the 40 occurrences of Sacramento Orcutt grass, 6 will be 

protected in an SSHCP Preserve. Objective VPP6 requires that all occurrences be preserved; this 

is a species for which no take of occurrences is allowed so project proponents would be required 

to avoid occurrences and they would not be impacted. Exhaustive surveys for Sacramento Orcutt 

grass have not been conducted in the Plan Area or region, and it is likely that additional 

occurrences will be found in the future in the Plan Area; however, additional occurrences will be 

avoided. Before a site is disturbed by a Covered Activity, surveys will be conducted in modeled 

habitat during the appropriate time of year when Sacramento Orcutt grass is observable. Any 

occurrences will be preserved by the Project Proponent within a minimum satellite-sized 

Preserve that encloses the entire vernal pool watershed. In addition, surveys will be conducted 

after the first year of preservation and every 5 years thereafter to monitor persistence. If 

monitoring indicates that the preserved population is not persisting, the Implementing Entity will 

conduct remediation efforts. 

Although the conservation focus for Sacramento Orcutt grass is on preserving known 

occurrences, the Preserve System could also benefit this species by preserving modeled habitat 

where previously unknown occurrences occur or become established in the future. The SSHCP 

Conservation Strategy will preserve and link approximately 14,459 acres of modeled habitat for 
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Sacramento Orcutt grass in the Plan Area. In particular, preservation of the Vernal Pool 

Ecosystem will protect the hydrology and soil conditions necessary for persistence of preserved 

Sacramento Orcutt grass aquatic habitat. Objective VP1b requires that impacts occurring within or 

near the Mather Core Recovery Area and the Cosumnes/Rancho-Seco Core Recovery Area will 

be mitigated through preservation in or near these Core Recovery Areas, focusing conservation 

in the areas important for recovery of this species. To the extent possible, SSHCP Preserves will 

be adjacent to and contiguous with existing preserves, increasing the effective size of the 

Preserve System. By ensuring SSHCP Preserves are large and/or connected to existing preserves, 

the Conservation Strategy will minimize indirect effects of urban development on the Vernal 

Pool Ecosystem within Preserves, including spread of non-native plant species or degradation of 

water quality. Large preserves will protect the subsurface hydrology that supports the Vernal 

Pool Ecosystem by protecting the perched aquifer from punctures or disruption related to grading 

and other surface-disturbing activities. Large preserves will also preserve vernal pool surface 

hydrology by maintaining the connections between swales and vernal pools. 

By preserving existing populations and modeled habitat of Sacramento Orcutt grass in large, 

interconnected Preserves that are protected from edge effects, the species will be less affected 

by future stochastic events and more likely to exchange genetic material among adjacent 

populations via pollinators and inadvertent tracking of seeds through water flow via 

interconnected systems of vernal pools and swales. The larger Preserves will also facilitate 

appropriate vernal pool vegetation management activities that improve functionality of 

Sacramento Orcutt grass habitat, like prescribed livestock grazing and prescribed burning. For 

example, grazing, fire, and other land management actions will reduce aboveground biomass 

and control non-native grasses’ use of water from the perched aquifer.  

As discussed in Section 7.5, the conservation focus for Sacramento Orcutt grass is focused inside 

PPU 1, PPU 3, and PPU 7 where documented occurrences occur. Three Core Preserves, each 

including more than 300 acres of Sacramento Orcutt grass modeled habitat (with a combined total 

of 1,733 acres), will be established in PPU 1 and PPU 3. In addition to the three Core Preserves, up to 

three Minor Preserves and seven Satellite Preserves will be established and linked within the UDA. 

The size and shape of all Preserves in the UDA are constrained by existing land use and zoning 

designations. However, to the extent possible, SSHCP Preserves will be adjacent to compatible land 

uses or existing preserves to reduce edge effects related to encroaching urban development. For 

example, under Conservation Action VPI1.2, at least 90% of the watershed for each preserved vernal 

pool will also be preserved. Refer to Section 7.4.3 for descriptions of the functional size of 

preserved areas that will result from the combination of SSHCP Preserves with existing 

preserves. In the absence of the SSHCP, land preservation for project-by-project mitigation would 

not be located in this coordinated and strategic way, and linkages between preserves would be 

minimal or would not occur at all. 
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The conservation focus in PPU 7 is on formation of a large landscape-scale Preserve (at least 10,500 

acres) in the Cosumnes/Rancho-Seco Core Recovery Area that connects to and augments existing 

preserves that is not part of the SSHCP Preserve System. The Landscape Preserve will be 

established through land acquisitions that are targeted to (1) preserve occupied Sacramento Orcutt 

grass habitat, (2) capture desired vernal pool types and supporting uplands, (3) add parcels onto 

existing preserves that increase Preserve size and minimize habitat fragmentation and edge effects, 

and (4) provide connections to existing preserves that are currently isolated from each other. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as 

possible to buffer preserves from edge effects and other environmental stressors associated 

with urban development. Under existing project-by-project mitigation, setbacks around 

preserves may allow for activities and encroachments that reduce the effective preservation 

area and allow indirect effects to preserved lands. Further, the SSHCP Conservation Strategy 

protects individual vernal pool watersheds–SSHCP Preserve boundaries would be established 

outside the micro-watershed of preserved vernal pools. Using rigorous Preserve Setback AMMs 

and watershed protection AMMs in conjunction with low-impact AMMs and compatible-use 

AMMs in project planning, the Preserve will maintain existing ecosystem functions and habitat 

values of the Vernal Pool Ecosystem within the Preserve System. Despite the establishment of 

the Preserve System, the SSHCP recognizes that removal or modification of approximately 

7,187 acres of the existing 34,492 acres of Sacramento Orcutt grass modeled habitat (i.e., 

Vernal Pool Ecosystem) may result in some loss of species genetic diversity. The SSHCP 

further recognizes that small, isolated Sacramento Orcutt grass populations that are not 

preserved under the SSHCP may contain genetic diversity of conservation importance. This is 

less likely in the Plan Area than in other regions because connectivity within Plan Area pools 

remains relatively good. Those pools in the Plan Area that are isolated have become so 

relatively recently, thus limiting the amount of genetic divergence from non-isolated 

populations. Nonetheless, to maximize preservation of genetic diversity and species 

distribution, the SSHCP will preserve Sacramento Orcutt grass modeled habitat with a range of 

pool sizes, soil types, geologic landforms, and locations within the Plan Area. Refer to Section 

7.6.1.1.1 for a discussion of how the Preserve System maintains the heterogeneity of the Vernal 

Pool Ecosystem. By preserving a range of Sacramento Orcutt grass habitats in the Plan Area, the 

SSHCP will help Sacramento Orcutt grass persist during expected climate change effects on 

precipitation and temperature. 

The preservation of known occurrences and modeled habitat under the Conservation Strategy 

represents mitigation to the maximum extent possible. However, to maximize beneficial effects on 

the species, the Implementing Entity will also establish or re-establish approximately 148 acres of 
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Sacramento Orcutt grass modeled aquatic habitat in the Plan Area, with a priority on re-

establishment before establishment. The re-established and/or established Sacramento Orcutt grass 

modeled aquatic habitat will be provided appropriate management and monitoring of lands to ensure 

that habitat remains functional in perpetuity for Sacramento Orcutt grass. This will assist in 

maintaining or re-establishing the historical distribution of the species in the Plan Area.  

The SSHCP Preserve System will link SSHCP Preserves and existing preserves that have 

Sacramento Orcutt grass modeled habitat to help maintain dispersal between vernal pool complexes 

(e.g., dispersal of seeds through surface flows, predator wastes, wind, and mud carried on the feet of 

animals). The SSHCP Preserve System will maintain the Sacramento Orcutt grass at its current 

distribution, and the re-establishment and establishment of additional habitat will assist in 

maintaining or re-establishing the historical distribution of the species in the Plan Area. The 

SSHCP Preserve will establish Core Preserves and Linkage Preserves that will maintain 

connectivity between these existing occurrences and modeled habitat in other SSHCP Preserves 

and existing preserves in the Plan Area. By establishing large Preserves, the SSHCP will also 

ensure that connectivity between vernal pools within SSHCP Preserves is maintained. The larger 

Preserves (Core and Landscape) will facilitate appropriate vegetation management activities that 

improve functionality of the Vernal Pool Ecosystem as habitat, such as prescribed livestock 

grazing and prescribed burning. Large preserves make grazing more feasible by not requiring 

grazing operators to constantly shuttle livestock between disjunct preserve areas, and allow use 

of prescribed burning by establishing large separations between burn areas inside the preserve 

and developed areas outside the preserve. Grazing, fire, and other land management actions will 

reduce aboveground biomass and control non-native grasses’ competition with native vernal pool 

plants and limit their use of water from the perched aquifer.  

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of habitat for Sacramento Orcutt grass protected in the Preserve System will ensure 

that vernal pool hydrology, vegetation, and other vernal pool habitat characteristics within the 

SSHCP Preserve System are not degraded and will improve under SSHCP management as compared 

to existing habitat conditions. Goal 4 objectives will directly benefit Sacramento Orcutt grass habitat 

from the preparation and implementation of Preserve Management Plans (Objectives HAB1, HAB2, 

HAB3), monitoring objectives (HAB5, HAB7), and invasive species eradication on Preserves 

(Objective HAB4). As Preserve Management Plans are implemented, grazing will be managed 

for the benefit of vernal pool Covered Species habitat by reducing residual dry matter in pools 

and density of non-native grasses in the surrounding uplands, which will reduce grasses’ water 

consumption from the perched aquifer and pools and allow filling from surface flows if present. 

Through management and monitoring, the Preserve will continue to provide existing functions 

and values and may exceed the existing conditions. These actions will result in higher overall 

reproductive success and productivity of the Plan Area population. 
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In addition, as discussed in Section 7.3.2, SSHCP Biological Goals and Measurable Objectives, Goal 

2 objectives will directly benefit Sacramento Orcutt grass from the requirement that aquatic resources 

are re-established/established or preserved and managed in perpetuity (Objective W4, W5), Stream 

Setbacks and implementation of AMMs (Objective W2, W3). Goal 3 objectives will directly benefit 

Sacramento Orcutt grass by ensuring there are selection criteria and re-establishment/establishment 

criteria for Valley Grassland, Vernal Pool, and Swale (Objective VG1, VP1, VP2, VP3, VP4, VP5). 

Further, Objective VPP6 (Goal 5) will assure the protection of Sacramento Orcutt grass occurrences 

and distribution within the Plan Area.  

Critical Habitat 

As defined in Section 3.6.1, the Vernal Pool Ecosystem includes Valley Grassland and Vernal 

Pool land cover types, each of which include one or more Primary Constituent Elements (PCEs) 

that have been defined for Sacramento Orcutt grass (USFWS 2006c). To compensate for impacts 

to 248 acres of Vernal Pool Ecosystem within Sacramento Orcutt grass Critical Habitat, the 

SSHCP Conservation Strategy will preserve a total of approximately 4,001 acres of Vernal Pool 

Ecosystem within Sacramento Orcutt grass Critical Habitat. Of this preservation, 287 acres of 

Vernal Pool Ecosystem will be preserved in CHU 2 and 3,714 acres in CHU 3. Monitoring and 

adaptive management under the SSHCP will ensure that the PCEs for Sacramento Orcutt grass 

are maintained within these CHUs and allow the PCEs to provide their intended conservation 

function for the species. 

Recovery Plan 

The SSHCP will be consistent with the Recovery Plan for Vernal Pool Ecosystems of California 

and Southern Oregon (USFWS 2005a), which recommends preserving 100% of documented 

occurrences. And the SSHCP Conservation Strategy is the equivalent of the Recovery Plan’s 

Species Specific Recovery Criteria for each Core Recovery Area located inside the Plan Area 

(USFWS 2005a), as described below. Where occurrences exist in locations still suitable for a 

functioning Core Preserve, these locations will be prioritized for preservation to achieve SSHCP 

and USFWS (2005a) Recovery Plan conservation goals. 

SSHCP Covered Activities are anticipated to impact up to approximately 5,913 acres of 

Sacramento Orcutt grass modeled habitat in the Mather Core Recovery Area, and approximately 23 

acres in the Cosumnes/Rancho Seco Core Recovery Area. To conserve this species, a total of 

approximately 6,503 acres of Vernal Pool Ecosystem will be preserved within the 

Cosumnes/Rancho Seco Core Recovery Area and a total of approximately 4,275 acres will be 

preserved within the Mather Core Recovery Area (Table 7-33). When combined with existing 

preserves, 80% of the modeled Sacramento Orcutt grass habitat in the Cosumnes/Rancho-Seco 

Core Recovery Area will be preserved. Although this is less than the 95% habitat preservation 
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target of the 2005 Recovery Plan, this large preservation area combined with the other 

elements of the SSHCP Conservation Strategy (e.g., monitoring and adaptive management, 

preservation of all occurrences) will allow consistency with the 2005 Recovery Plan. When 

combined with existing preserves, 50% of the modeled Sacramento Orcutt grass habitat in the 

Mather Core Recovery Area will be preserved.  

Table 7-33 

Sacramento Orcutt Grass Permanent Effects and Conservation in Core Recovery Areas 

Habitat Model Land 
Cover Types 

Total Core Recovery Areas 
(acres) 

Mather Core Area 
(acres) 

Cosumnes/Rancho Seco Core 
Area (acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 4,558 9,063 4,538 3,273 20 5,790 

Vernal Pool 146 374 145 147 1 227 

Vernal Pool Ecosystem 4,704 9,437 4,683 3,420 21 6,017 
 

The SSHCP Conservation Strategy is equivalent to implementation of the 2005 Recovery Plan for 

the Plan Area because it provides an alternative Conservation Strategy for conserving Sacramento 

Orcutt grass and contains the six elements of recovery. The manner in which the SSHCP achieves 

this consistency for Sacramento Orcutt grass is discussed in detail in Section 7.6.3. 

7.6.2.7 Slender Orcutt Grass 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 7,187 acres of slender Orcutt grass modeled habitat in the Plan Area. All 

impacted modeled habitat for slender Orcutt grass is within the Vernal Pool Ecosystem, 

comprising 196 acres of slender Orcutt grass modeled aquatic habitat and 6,991 acres of 

surrounding uplands (Valley Grassland) needed to support continued habitat functions and 

values of the aquatic habitats (Table 7-34). These impacts include direct and indirect effects to 

up to approximately 235 acres of Vernal Pool Ecosystem within slender Orcutt grass Critical 

Habitat. In all, 98% of impacts to the Vernal Pool Ecosystem will occur in the UDA, including 

approximately 191 acres of impact to slender Orcutt grass modeled habitat and 6,925 acres of 

impact to supporting uplands.  

To mitigate these impacts to slender Orcutt grass modeled habitats and the take of all slender 

Orcutt grass occupying that habitat, the SSHCP will preserve approximately 9,710 acres of 

Vernal Pool Ecosystem, including 378 acres of Vernal Pool and 9,332 acres of Valley Grassland 
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(Table 7-34). The 9,710 acres of preserved Vernal Pool Ecosystem includes 287 acres of 

preservation of Vernal Pool Ecosystem within slender Orcutt grass Critical Habitat (Table 7-35).  

Finally, the SSHCP will also re-establish and/or establish approximately 148 acres of slender 

Orcutt grass modeled aquatic habitat in the Plan Area. All preservation, re-establishment, and/or 

establishment will be consistent with the Biological Goals and Measurable Objectives for this 

species (Table 7-36). 

Table 7-34 

Permanent Effects and Conservation for Slender Orcutt Grass 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Valley Grassland 6,991 Qualitative 6,991a 9,332 0  

Vernal Pool 148 48 196 378 148 

Vernal Pool Ecosystem 7,139 48 7,187 9,710 148 
a  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-35 

Slender Orcutt Grass Permanent Effects and Conservation in Critical Habitat 

Habitat Model Land Cover Types 

Total Critical Habitat 
(acres) 

Critical Habitat Unit 6 
(acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 223 276 223 276 

Vernal Pool 12 11 12 11 

Vernal Pool Ecosystem 235 287 235 287 
 

Table 7-36 

Biological Goals and Measurable Objectives Applicable to Slender Orcutt Grass 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the highest-
quality habitat for Covered Species 
within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land covers 
that preserves 34,495 acres and re-establishes or established 1,787 acres of habitat for 
Covered Species and other native biota as a component of the Preserve System. Of the 
34,495 acres of preservation, at least 6,941 acres will be within the UDA. Of the 1,787 acres 
of re-establishment or establishment at least 130 acres will be within the UDA. Preserves will 
be assembled in accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and will be 
located as described in Section 7.5. (minor variations on minimum width may be 
allowed where there are physical constraints in the environment, in accordance with the 
process outlined in Chapter 10). 
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Table 7-36 

Biological Goals and Measurable Objectives Applicable to Slender Orcutt Grass 

Applicable Biological Goals Related Biological Objectives 
Goal 2. Maintain or improve physical, 
chemical, and biological functions of 
aquatic resources within the Plan 
Area. 

Objective W2. Covered Activities shall implement the following, as outlined in Section 
5.4.2: 

 Incorporate the SSHCP Design AMMs (low-impact development (LID) and ROAD 
AMMs)  

 Ground disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities shall implement Stream Setback requirements in the 
UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, and 
STREAM-3. Covered Activities shall implement Preserve Setback requirements in the 
UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of the 
SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, VP1, 
VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established 
during assembly of the SSHCP Preserve System in compliance with Conservation 
Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, and 
freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, and 50 
acres of freshwater marsh re-establishment/establishment occur within the Morrison 
Creek Watershed. 

Goal 3. Preserve, re-establish, or 
establish, natural land covers 
(including Cropland and Irrigated 
Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land cover 
within the Vernal Pool Ecosystem. The Preserves will be assembled in accordance with 
the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the 
Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be 
mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery Area and/or 
Cosumnes/Rancho-Seco Recovery Area in accordance with the Conservation Actions 
in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of functional 
Vernal Pool, including at least 50 acres within or adjacent to (within 1 mile of) the 
Mather Core Recovery Area in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat 
value of natural land covers (including 
Cropland and Irrigated Pasture-
Grassland) that are preserved within 
the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered 
Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained for 
the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve Management 
Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication program for 
invasive species within the Plan Area. Program will include regular weed assessment and 
mapping within UDA, and a comprehensive weed detection and abatement plan for the 
Plan Area, including training of road crews to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, hydrology, 
litter, etc.). 
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Table 7-36 

Biological Goals and Measurable Objectives Applicable to Slender Orcutt Grass 

Applicable Biological Goals Related Biological Objectives 
Objective HAB6. Collect weather data throughout the County to assist in developing 
status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the 
existing distribution of each Covered 
Species within the Plan Area. 

Objective VPP7. Preserve and maintain in perpetuity all known currently unpreserved 
occurrences of slender Orcutt grass in the Plan Area to preserve existing distribution, 
and any currently unknown sites discovered in locations subject to an SSHCP Covered 
Activity. 

 

Analysis of Species Conservation 

There are four documented occurrences of slender Orcutt grass distributed in the Plan Area, all 

within the UDA. Three (75%) of the four occurrences will be preserved in an SSHCP Preserve 

(all inside the UDA in PPU 3). No documented occurrences of slender Orcutt grass will be 

impacted by currently known Covered Activity project footprints. Further, Objective VPP7 

requires that all occurrences of slender Orcutt grass be preserved; this is a species for which no 

take of occurrences is allowed. Exhaustive surveys for this species have not been conducted in 

the Plan Area or region, and it is likely that additional occurrences will be found in the future in 

the Plan Area; however, additional occurrences will be avoided. Before a site is disturbed by a 

Covered Activity, surveys will be conducted in modeled habitat during the appropriate time of 

year when slender Orcutt grass is observable. Any occurrences will be preserved by the Project 

Proponent within a minimum satellite-sized Preserve that encloses the entire vernal pool 

watershed. In addition, surveys will be conducted after the first year of preservation and every 5 

years thereafter to monitor persistence. If monitoring indicates that the preserved population is 

not persisting, the Implementing Entity will conduct remediation efforts. 

Although the conservation focus for slender Orcutt grass is on preserving known occurrences, the 

Preserve System could also benefit this species by preserving modeled habitat where previously 

unknown occurrences occur, or become established in the future. The SSHCP Conservation Strategy 

will preserve and link approximately 9,710 acres of modeled habitat for slender Orcutt grass in the 

Plan Area. In particular, preservation of the Vernal Pool Ecosystem will protect the hydrology and 

soil conditions necessary for persistence of preserved slender Orcutt grass aquatic habitat. 

Objective VP1b requires that impacts occurring within or near the Mather Core Recovery Area 

and the Cosumnes/Rancho-Seco Core Recovery Area will be mitigated through preservation in 

or near these Core Recovery Areas, focusing conservation in the areas important for recovery 

of this species. To the extent possible, SSHCP Preserves will be adjacent to and contiguous with 

existing preserves, increasing the effective size of the Preserve System. By ensuring SSHCP 

Preserves are large and/or connected to existing preserves, the Conservation Strategy will 
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minimize indirect effects of urban development on the Vernal Pool Ecosystem within Preserves, 

including spread of non-native plant species or degradation of water quality. Large preserves will 

protect the subsurface hydrology that supports the Vernal Pool Ecosystem by protecting the 

perched aquifer from punctures or disruption related to grading and other surface-disturbing 

activities. Large preserves will also preserve vernal pool surface hydrology by maintaining the 

connections between swales and vernal pools. 

By preserving existing populations and modeled habitat of slender Orcutt grass in large, 

interconnected Preserves that are protected from edge effects, the species will be less affected 

by future stochastic events and more likely to exchange genetic material among adjacent 

populations via pollinators and inadvertent tracking of seeds through water flow via 

interconnected systems of vernal pools and swales. The larger Preserves will also facilitate 

appropriate vernal pool vegetation management activities that improve functionality of slender 

Orcutt grass habitat, like prescribed livestock grazing and prescribed burning. For example, 

grazing, fire, and other land management actions will reduce aboveground biomass and control 

non-native grasses’ use of water from the perched aquifer.  

As discussed in Section 7.5, the conservation focus for slender Orcutt grass is focused inside PPU 1, 

and PPU 3, where documented occurrences occur. Three Core Preserves, each including more than 

300 acres of slender Orcutt grass modeled habitat (with a combined total of 1,733 acres), will be 

established in PPU 1 and PPU 3. In addition to the three Core Preserves, up to three Minor Preserves 

and seven Satellite Preserves will be established and linked within the UDA. The size and shape of 

all Preserves in the UDA are constrained by existing land use and zoning designations. However, to 

the extent possible, SSHCP Preserves will be adjacent to compatible land uses or existing preserves 

to reduce edge effects related to encroaching urban development. For example, under Conservation 

Action VPI1.2, at least 90% of the watershed for each preserved vernal pool will also be preserved. 

Refer to Section 7.4.3 for descriptions of the functional size of preserved areas that will result 

from the combination of SSHCP Preserves with existing preserves. In the absence of the SSHCP, 

land preservation for project-by-project mitigation would not be located in this coordinated and 

strategic way, and linkages between preserves would be minimal or would not occur at all. 

Although there are no known occurrences of slender Orcutt grass outside the UDA, modeled habitat 

in the Cosumnes/Rancho-Seco Core Recovery Area where the species might occur would be 

protected within the large landscape-scale Preserve (at least 10,500 acres) established in PPU 7. The 

Landscape Preserve will be established through land acquisitions that are targeted to (1) preserve 

modeled slender Orcutt grass habitat; (2) capture desired vernal pool types, swales, and supporting 

uplands; (3) add parcels onto existing preserves that increase Preserve size and minimize habitat 

fragmentation and edge effects; and (4) provide connections to existing preserves that are currently 

isolated from each other.  
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Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as 

possible to buffer preserves from edge effects and other environmental stressors associated 

with urban development. Under existing project-by-project mitigation, setbacks around 

preserves may allow for activities and encroachments that reduce the effective preservation 

area and allow indirect effects to preserved lands. Further, the SSHCP Conservation Strategy 

protects individual vernal pool watersheds–SSHCP Preserve boundaries would be established 

outside the micro-watershed of preserved vernal pools. Using rigorous Preserve Setback 

AMMs and watershed protection AMMs in conjunction with low-impact AMMs and 

compatible-use AMMs in project planning, the Preserve will maintain existing ecosystem 

functions and habitat values of the Vernal Pool Ecosystem within the Preserve System. Despite 

the establishment of the Preserve System, the SSHCP recognizes that removal or modification 

of approximately 7,187 acres of the existing 34,492 acres of slender Orcutt grass modeled 

habitat (i.e., Vernal Pool Ecosystem) may result in some loss of species genetic diversity. The 

SSHCP further recognizes that small, isolated slender Orcutt grass populations that are not 

preserved under the SSHCP may contain genetic diversity of conservation importance. This is 

less likely in the Plan Area than in other regions because connectivity within Plan Area pools 

remains relatively good. Those pools in the Plan Area that are isolated have become so 

relatively recently, thus limiting the amount of genetic divergence from non-isolated 

populations. Nonetheless, to maximize preservation of genetic diversity and species 

distribution, the SSHCP will preserve slender Orcutt grass modeled habitat with a range of 

pool sizes, soil types, geologic landforms, and locations within the Plan Area. Refer to Section 

7.6.1.1.1 for a discussion of how the Preserve System maintains the heterogeneity of the 

Vernal Pool Ecosystem. By preserving a range of slender Orcutt grass habitats in the Plan 

Area, the SSHCP will help slender Orcutt grass persist during expected climate change effects 

on precipitation and temperature. 

The preservation of known occurrences and modeled habitat under the Conservation Strategy 

represents mitigation to the maximum extent possible. However, to maximize beneficial effects 

on the species, the Implementing Entity will also establish or re-establish approximately 148 

acres of slender Orcutt grass modeled aquatic habitat in the Plan Area, with a priority on re-

establishment before establishment. The re-established and/or established slender Orcutt grass 

modeled aquatic habitat will be provided appropriate management and monitoring of lands to 

ensure that habitat remains functional in perpetuity for slender Orcutt grass. This will assist in 

maintaining or re-establishing the historical distribution of the species in the Plan Area.  

The SSHCP Preserve System will link SSHCP Preserves and existing preserves that have slender 

Orcutt grass modeled habitat to help maintain dispersal between vernal pool complexes (e.g., 
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dispersal of seeds through surface flows, predator wastes, wind, and mud carried on the feet of 

animals). The SSHCP Preserve System will maintain the slender Orcutt grass at its current 

distribution, and the re-establishment and establishment of additional habitat will assist in 

maintaining or re-establishing the historical distribution of the species in the Plan Area. The 

SSHCP Preserve will establish Core Preserves and Linkage Preserves that will maintain 

connectivity between these existing occurrences and modeled habitat in other SSHCP Preserves 

and existing preserves in the Plan Area. By establishing large Preserves, the SSHCP will also 

ensure that connectivity between vernal pools within SSHCP Preserves is maintained. The larger 

Preserves (Core and Landscape) will facilitate appropriate vegetation management activities that 

improve functionality of the Vernal Pool Ecosystem as habitat, such as prescribed livestock 

grazing and prescribed burning. Large preserves make grazing more feasible by not requiring 

grazing operators to constantly shuttle livestock between disjunct preserve areas, and allow use 

of prescribed burning by establishing large separations between burn areas inside the preserve 

and developed areas outside the preserve. Grazing, fire, and other land management actions will 

reduce aboveground biomass and control non-native grasses’ competition with native vernal pool 

plants and limit their use of water from the perched aquifer.  

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of habitat for slender Orcutt grass protected in the Preserve System will ensure that 

vernal pool hydrology, vegetation, and other vernal pool habitat characteristics within the SSHCP 

Preserve System are not degraded and will improve under SSHCP management as compared to 

existing habitat conditions. Goal 4 objectives will directly benefit slender Orcutt grass habitat from 

the preparation and implementation of Preserve Management Plans (Objectives HAB1, HAB2, 

HAB3), monitoring objectives (HAB5, HAB7), and invasive species eradication on Preserves 

(Objective HAB4). As Preserve Management Plans are implemented, grazing will be managed 

for the benefit of vernal pool Covered Species habitat by reducing residual dry matter in pools 

and density of non-native grasses in the surrounding uplands, which will reduce grasses’ water 

consumption from the perched aquifer and pools and allow filling from surface flows if present. 

Through management and monitoring, the Preserve will continue to provide existing functions 

and values and may exceed the existing conditions. These actions will result in higher overall 

reproductive success and productivity of the Plan Area population. 

In addition, as discussed in Section 7.3.2, SSHCP Biological Goals and Measurable Objectives, Goal 

2 objectives will directly benefit slender Orcutt grass from the requirement that aquatic resources are 

re-established/established or preserved and managed in perpetuity (Objective W4, W5), Stream 

Setbacks, and implementation of AMMs (Objective W2, W3). Goal 3 objectives will directly benefit 

slender Orcutt grass by ensuring there are selection criteria and re-establishment/ establishment 

criteria for Valley Grassland, Vernal Pool, and Swale (Objective VG1, VP1, VP2, VP3, VP4, VP5). 
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Further, Objective VPP6 (Goal 5) will assure the protection of slender Orcutt grass occurrences and 

distribution within the Plan Area.  

Critical Habitat 

As defined in Section 3.6.1, the Vernal Pool Ecosystem includes Valley Grassland and Vernal Pool 

land cover types, each of which include one or more PCEs that have been defined for slender 

Orcutt grass (USFWS 2006c). To compensate for impacts to 235 acres of Vernal Pool Ecosystem 

within slender Orcutt grass Critical Habitat, the SSHCP Conservation Strategy will preserve a total 

of approximately 287 acres of Vernal Pool Ecosystem within slender Orcutt grass Critical Habitat, 

all of which will be preserved in CHU 6. Monitoring and adaptive management under the SSHCP 

will ensure that the PCEs for slender Orcutt grass are maintained within this CHU, and allow the 

PCEs to provide their intended conservation function for the species. 

Recovery Plan 

The SSHCP will be consistent with the Recovery Plan for Vernal Pool Ecosystems of California 

and Southern Oregon (USFWS 2005a), which recommends preserving 100% of documented 

occurrences. The SSHCP Conservation Strategy is the equivalent of the Recovery Plan’s Species-

Specific Recovery Criteria for each Core Recovery Area located inside the Plan Area (USFWS 

2005a), as described below. Where occurrences exist in locations still suitable for a functioning 

Core Preserve, these locations will be prioritized for preservation to achieve SSHCP and USFWS 

(2005a) Recovery Plan conservation goals. 

SSHCP Covered Activities are anticipated to impact up to approximately 4,683 acres of slender 

Orcutt grass modeled habitat in the Mather Core Recovery Area, and approximately 21 acres in the 

Cosumnes/Rancho Seco Core Recovery Area. To conserve this species, a total of approximately 

6,017 acres of Vernal Pool Ecosystem will be preserved within the Cosumnes/Rancho Seco Core 

Recovery Area and a total of approximately 3,420 acres will be preserved within the Mather Core 

Recovery Area (Table 7-37). When combined with existing preserves, 80% of the modeled 

slender Orcutt grass habitat in the Cosumnes/Rancho Seco Core Recovery Area will be 

preserved. Although this is less than the 95% habitat preservation target of the 2005 Recovery 

Plan, this large preservation area combined with the other elements of the SSHCP Conservation 

Strategy (e.g., monitoring and adaptive management, preservation of all occurrences) will allow 

consistency with the 2005 Recovery Plan. When combined with existing preserves, 50% of the 

modeled slender Orcutt grass habitat in the Mather Core Recovery Area will be preserved. 
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Table 7-37 

Slender Orcutt Grass Permanent Effects and Conservation in Core Recovery Areas 

Habitat Model Land 
Cover Types 

Total Core Recovery Areas 
(acres) 

Mather Core Area 
(acres) 

Cosumnes/Rancho-Seco Core 
Area (acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 4,558 9,063 4,538 3,273 20 5,790 

Vernal Pool 146 374 145 147 1 227 

Vernal Pool Ecosystem 4,704 9,437 4,683 3,420 21 6,017 
 

The SSHCP Conservation Strategy is equivalent to implementation of the 2005 Recovery Plan 

for the Plan Area because it provides an alternative Conservation Strategy for conserving slender 

Orcutt grass and contains the six elements of recovery. The manner in which the SSHCP 

achieves this consistency for slender Orcutt grass is discussed in detail in Section 7.6.2.1, Ahart’s 

Dwarf Rush, Recovery Plans. 

7.6.2.8 Sanford’s Arrowhead 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 10,620 acres of the Sanford’s arrowhead modeled habitat in the Plan Area, 

comprising 103 acres of Freshwater Marsh, 68 acres of Open Water, 72 acres of Seasonal 

Wetland, 83 acres of Stream/Creek, and 10,294 acres of surrounding uplands (Valley Grassland) 

needed to support continued habitat functions and values of the aquatic habitats (Table 7-38). In 

all, 98% of impacts to Sanford’s arrowhead modeled habitat will occur in the UDA.  

To mitigate these impacts to Sanford’s arrowhead modeled habitats and the take of all Sanford’s 

arrowhead occupying that habitat, the SSHCP will preserve approximately 12,089 acres of 

modeled habitat, including 127 acres of Freshwater Marsh, 23 acres of Open Water, 87 acres of 

Seasonal Wetland, 117 acres of Stream/Creek, and 11,735 acres of Valley Grassland (Table 7-

38). The SSHCP will also re-establish and/or establish approximately 326 acres of Sanford’s 

arrowhead modeled habitat in the Plan Area. All preservation, re-establishment, and/or 

establishment will be consistent with the Biological Goals and Measurable Objectives for this 

species (Table 7-39). 
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Table 7-38 

Permanent Habitat Impacts and Conservation for Sanford’s Arrowhead 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Freshwater Marsh  103 Qualitative 103 127 103 
Open Water  68 Qualitative 68 23 a 68b 

Seasonal Wetland  72 Qualitative 72 87 72 

Streams/Creeks  83 Qualitative 83 117 83 

Valley Grassland 10,294 Qualitative 10,294c 11,735 0 

GRAND TOTAL 10,620 Qualitative 10,620 12,089 326 
a  Preservation of Open Water can be achieved by preserving any aquatic land cover type that provides equivalent or better habitat value for 

Covered Species affected by the loss of Open Water, as determined by the TAC. 
b  Re-establishment and/or establishment of Open Water can be achieved by re-establishing and/or establishing any aquatic land cover type 

that provides equivalent or better habitat value for Covered Species affected by the loss of Open Water, as determined by the TAC. 
c  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-39 

Biological Goals and Measurable Objectives Applicable to Sanford’s Arrowhead 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (low-impact development (LID) and 
ROAD AMMs)  

 Ground disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities shall implement Stream Setback requirements 
in the UDA for creeks and streams as described in AMM STREAM-1, STREAM-
2, and STREAM-3. Covered Activities shall implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
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Table 7-39 

Biological Goals and Measurable Objectives Applicable to Sanford’s Arrowhead 

Applicable Biological Goals Related Biological Objectives 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 
Objective W6. Covered Activities will avoid a minimum of 20% of first and 
second order tributaries to Elder Creek, Frye Creek, Gerber Creek, Morrison 
Creek, Paseo Central, and Sun Creek in the UDA. 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, 
and freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of 
swale, and 50 acres of freshwater marsh re-establishment/establishment occur 
within the Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, or establish, 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective FWM1. Preserve a minimum of 127 acres of Freshwater Marsh. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1 
Objective FWM2. Re-establish and/or establish a minimum of 127 acres of 
functional Freshwater Marsh. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 
Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 
Objective OW1. Preserve a minimum of 155 acres of Open Water (or a land 
cover that provides equivalent or better habitat for Covered Species affected by 
the loss of Open Water, as determined by the Technical Advisory Committee 
(TAC)). The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective OW2. Re-establish and/or establish a minimum of 155 acres of Open 
Water (or a land cover that provides equivalent or better habitat value for Covered 
Species affected by the loss of Open Water, as determined by the TAC). Re-
establishment and/or establishment will occur in accordance with the Conservation 
Actions in Table 7-1. 
Objective SC1. Preserve a minimum of 117 acres of the Stream/Creek land 
cover. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 

Objective SC2. Re-establish and/or establish a minimum of 117 acres of the 
Stream/Creek land cover. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
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Table 7-39 

Biological Goals and Measurable Objectives Applicable to Sanford’s Arrowhead 

Applicable Biological Goals Related Biological Objectives 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter, etc.). 
Objective HAB6. Collect weather data throughout the County to assist in 
developing status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective SA1. Prior to take of an occurrence of Sanford’s arrowhead (Sagittaria 
sanfordii), protect one currently unpreserved17 and “biologically equivalent or 
superior” (as defined by the TAC) occurrence of Sanford’s arrowhead within the 
Plan Area. 
Objective SA2. During re-establishment and/or establishment of Seasonal 
Wetland, Freshwater Marsh, Open Water, and Stream/Creek, translocate 
impacted Sanford’s arrowhead (Sagittaria sanfordii) from other sites.  

 

Analysis of Species Conservation 

Of the 63 documented occurrences of Sanford’s arrowhead within the Plan Area, 14 are located 

inside the UDA and 49 occurrences are located outside the UDA. One of the 63 occurrences of 

Sanford’s arrowhead will be protected in an SSHCP Preserve, and 12 of the documented 

occurrences will be impacted by UDA Covered Activities. Implementation of Objective SA1 

will require that, prior to take of any occurrence of Sanford’s arrowhead, one currently 

unpreserved
18

 and “biologically equivalent or superior” (as defined by the TAC) occurrence of 

Sanford’s arrowhead within the Plan Area will be preserved. Exhaustive surveys for this species 

have not been conducted in the Plan Area or region, and it is likely that additional occurrences 

will be found in the future in the Plan Area. Preserved occurrences will be located within a 

minimum satellite-sized Preserve that encloses the entire vernal pool watershed. In addition, 

surveys will be conducted after the first year of preservation and every 5 years thereafter to 

                                                 
17

  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the  

Plan Area. 
18

  Includes occurrences in the SSHCP GIS database (January 2014) and any future occurrences found in the  

Plan Area. 
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monitor persistence. If monitoring indicates that the preserved population is not persisting, the 

Implementing Entity will conduct remediation efforts. 

Although the conservation focus for Sanford’s arrowhead is on preserving known occurrences, the 

Preserve System could also benefit this species by preserving modeled habitat where previously 

unknown occurrences occur, or become established in the future. The SSHCP Conservation Strategy 

will preserve and link approximately 12,089 acres of modeled habitat for Sanford’s arrowhead in 

the Plan Area. In particular, preservation of Valley Grassland will protect the hydrology and soil 

conditions necessary for persistence of preserved Sanford’s arrowhead aquatic habitat. To the extent 

possible, SSHCP Preserves will be adjacent to and contiguous with existing preserves, increasing 

the effective size of the Preserve System. By ensuring SSHCP Preserves are large and/or 

connected to existing preserves, the Conservation Strategy will minimize indirect effects of 

urban development on the modeled habitat within Preserves, including spread of non-native plant 

species or degradation of water quality.  

Sanford’s arrowhead conservation will focus on preservation/re-establishment/establishment 

sites that will provide the necessary hydrologic parameters, seed, tuber/rhizome fragment 

dispersal, and colonization of available now-unoccupied emergent marsh sites. Sanford’s 

arrowhead preservation inside the UDA will focus on areas along the Laguna Creek Wildlife 

Movement Corridor. Except where prevented by existing development, the Laguna Creek 

Wildlife Movement Corridor will have on average a minimum width of 600 feet. This stream 

riparian corridor will include preserved freshwater marsh as well as mixed riparian scrub and 

mixed riparian woodland. In addition to preserving existing Sanford’s arrowhead populations, 

the stream riparian corridor will include re-establishment and/or establishment of these habitats 

at a 1:1 ratio along reaches with suitable soils and landforms. Areas targeted for re-

establishment/establishment will include Seasonal Wetland, Freshwater Marsh, Open Water, and 

Stream/Creek that provide opportunities for establishing new occurrences of Sanford’s 

arrowhead, as well as opportunities for dispersal and colonization of nearby modeled habitat. 

Conservation of Sanford’s arrowhead habitat outside the UDA will focus on areas in stream 

riparian corridors, marshes, and other areas that are modeled habitat for this species. Areas that 

will be the focus of habitat Preserves include Cosumnes River, Deer Creek, Badger Creek, 

Willow Creek, Laguna Creek south, Brown Creek, and Skunk Creek. Select portions of Bear 

Slough, Cosumnes Slough, Deadman’s Gulch, Griffith Creek, Hadselville Creek, North Fork 

Badger Creek, Rolling Draw Creek, Windmill Creek, and unnamed creeks and drainage canals 

also will be considered. The goal within Sanford’s arrowhead habitat will be to maintain, on 

average, a minimum stream riparian corridor width of 600 feet with, on average, 300 feet on both 

sides of the stream. A corridor width of this size is expected to protect streams and associated 

habitats from adverse effects by adjacent land uses. Stream reaches that currently support 

associated Freshwater Marsh or that could be restored to this habitat type will be the focus of 
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preservation efforts. Through management and monitoring, the Preserve will continue to provide 

existing functions and values and may exceed the existing condition. 

By preserving existing populations and modeled habitat of Sanford’s arrowhead in large, 

interconnected Preserves that are protected from edge effects, the species will be less affected by 

future stochastic events and more likely to exchange genetic material among adjacent populations via 

pollinators and inadvertent tracking of seeds through water flow. The larger Preserves will also 

facilitate appropriate vegetation management activities that improve functionality of Sanford’s 

arrowhead habitat, like prescribed livestock grazing and prescribed burning. For example, grazing, 

fire, and other land management actions will reduce aboveground biomass and control non-native 

grasses’ use of water.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. Refer to Section 7.4.3 for 

descriptions of the functional size of preserved areas that will result from the combination of 

SSHCP Preserves with existing preserves. In the absence of the SSHCP, land preservation for 

project-by-project mitigation would not be located in this coordinated and strategic way, and 

linkages between preserves would be minimal or would not occur at all. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands.  

The preservation of modeled habitat under the Conservation Strategy represents mitigation to the 

maximum extent possible. However, to maximize beneficial effects on the species, the Implementing 

Entity will also establish or re-establish approximately 326 acres of Sanford’s arrowhead modeled 

aquatic habitat in the Plan Area, with a priority on re-establishment before establishment.  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of approximately 10,620 acres of the existing 52,823 acres of Sanford’s arrowhead 

modeled habitat may result in some loss of species genetic diversity. The SSHCP further recognizes 

that small, isolated Sanford’s arrowhead populations that are not preserved under the SSHCP may 

contain genetic diversity of conservation importance. This is less likely in the Plan Area than in other 

regions because connectivity within Plan Area modeled habitat remains relatively good. Those areas 

in the Plan Area that are isolated have become so relatively recently, thus limiting the amount of 

genetic divergence from non-isolated populations. Nonetheless, to maximize preservation of genetic 
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diversity and species distribution, the SSHCP will preserve Sanford’s arrowhead modeled habitat 

with a range of modeled habitat types within the Plan Area.  

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of habitat for Sanford’s arrowhead protected in the Preserve System will ensure that 

modeled habitat characteristics within the SSHCP Preserve System are not degraded and will 

improve under SSHCP management as compared to existing habitat conditions. Goal 4 objectives 

will directly benefit Sanford’s arrowhead habitat from the preparation and implementation of 

Preserve Management Plans (Objectives HAB1, HAB2, HAB3), monitoring objectives (HAB5, 

HAB7), and invasive species eradication on Preserves (Objective HAB4). These actions will result 

in higher overall reproductive success and productivity of the Plan Area population. 

In addition, as discussed in Section 7.3.2, SSHCP Biological Goals and Measurable 

Objectives, Goal 2 objectives will directly benefit Sanford’s arrowhead from the requirement 

that aquatic resources are re-established/established or preserved and managed in perpetuity 

(Objective W4, W5), Stream Setbacks and implementation of AMMs (Objective W2, W3). 

Goal 3 objectives will directly benefit Sanford’s arrowhead by ensuring there are selection 

criteria and re-establishment/ establishment criteria for Valley Grassland, Freshwater Marsh, 

Seasonal Wetland, Open Water, and Stream/Creek (Objective VG1, FWM1, FWM2, SW1, 

SW2, OW1, OW2, SC1, SC2). Further, Objective SA1 (Goal 5) will assure the preservation of 

Sanford’s arrowhead occurrences and distribution within the Plan Area.  

7.6.2.9 Vernal Pool Fairy Shrimp 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact approximately 

17,259 acres of vernal pool fairy shrimp modeled habitat in in the Plan Area. All impacted 

modeled habitat for vernal pool fairy shrimp is within the Vernal Pool Ecosystem, comprising 

787 acres of vernal pool fairy shrimp modeled aquatic habitat and 16,472 acres of surrounding 

uplands (Valley Grassland) needed to support continued habitat functions and values of the 

aquatic habitats (Table 7-40). These impacts include direct and indirect effects to up to 746 

acres of Vernal Pool Ecosystem within vernal pool fairy shrimp Critical Habitat. The majority 

of impacts to the Vernal Pool Ecosystem (98%) occur in the UDA, including 741 acres of 

impact to vernal pool fairy shrimp modeled aquatic habitat and 16,186 acres of impact to 

supporting uplands. The SSHCP assumes that all modeled aquatic habitat is occupied by vernal 

pool fairy shrimp, and thus impacts to known occurrences are not analyzed. 

To mitigate these impacts to vernal pool fairy shrimp modeled habitats and the take of all vernal 

pool fairy shrimp occupying that habitat, the SSHCP preserves 23,284 acres of Vernal Pool 

Ecosystem, including 966 acres of Vernal Pool, 278 acres of Swale, 26 acres of Stream/Creek 
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(VPIH) and 22,014 acres of Valley Grassland (Table 7-40). The 22,414 acres of preserved 

Vernal Pool Ecosystem includes 11,920 acres of preservation that will occur within the Vernal 

Pool Ecosystem that is within vernal pool fairy shrimp Critical Habitat (Table 7-41).  

Finally, the SSHCP will also re-establish and/or establish 645 acres of vernal pool fairy shrimp 

modeled aquatic habitat in the Plan Area. All preservation, re-establishment, and/or establishment 

will be consistent with the Biological Goals and Measurable Objectives for this species (Table 7-42). 

Table 7-40 

Permanent Effects and Conservation for Vernal Pool Fairy Shrimp 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Valley Grassland  16,472 Qualitative 16,472 a 22,014 0  

Vernal Pool 389 94 483 966 389 

Swale 234 44 278 278 256b 

Stream/Creek(VPIH) 22 4 26 26 0c 

Vernal Pool Ecosystem 17,117 142 17,259 23,284 645 
a  Total impacts to Valley Grassland include an unknown but small amount of indirect impact that was analyzed qualitatively in Chapter 6. 
b Swale re-establishment/establishment may occur in the form of any combination of Swale or Vernal Pool. 
c Re-establishment/establishment to mitigate direct effects to 22 acres of Stream/Creek (VPIH) will be in the form of Swale, which has been 

added to the 234 acres necessary to mitigate direct effects to swale. 

Table 7-41 

Permanent Effects and Preservation for Vernal Pool Fairy Shrimp Critical Habitat 

Habitat Model Land 
Cover Types 

Total Critical Habitat 
(acres) 

Critical Habitat Unit 
13 (acres) 

Critical Habitat Unit 
14a (acres) 

Critical Habitat Unit 
14b (acres) 

Total 
Effect 

Total Habitat 
Preservation 

Total 
Effect 

Total Habitat 
Preservation 

Total 
Effect 

Total Habitat 
Preservation 

Total 
Effect 

Total Habitat 
Preservation 

Valley Grassland 707 11,219 663 439 44 10,775 0 5 

Vernal Pool 25 539 19 12 6 527 0 0 

Swale 10 155 9 6 1 149 0 0 

Stream/Creek (VPIH) 4 7 4 7 0 0 0 0 

Vernal Pool 
Ecosystem 

746 11,920 695 464 51 11,451 0 5 
 

 

Table 7-42 

Biological Goals and Measurable Objectives Applicable to Vernal Pool Fairy Shrimp 

Applicable Biological Goals Related Biological Measurable Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
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Table 7-42 

Biological Goals and Measurable Objectives Applicable to Vernal Pool Fairy Shrimp 

Applicable Biological Goals Related Biological Measurable Objectives 
Covered Species within the Plan Area. the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 

will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4 

 Incorporate the SSHCP Design Avoidance and Minimization Measures (low-
impact development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management 
Practices (BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements 
in the UDA for creeks and streams as described in AMM STREAM-1, STREAM-
2, and STREAM-3. Covered Activities shall implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 

Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, 
and freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of 
swale, and 50 acres of freshwater marsh re-establishment/establishment occur 
within the Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, or establish, 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 
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Table 7-42 

Biological Goals and Measurable Objectives Applicable to Vernal Pool Fairy Shrimp 

Applicable Biological Goals Related Biological Measurable Objectives 
Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland, and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the County to assist in 
developing status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective VPI2. Protect and maintain in perpetuity 1,270 acres of vernal pool 
fairy shrimp (Branchinecta lynchi) modeled aquatic habitat within the Plan Area to 
preserve existing distribution. 
Objective VPI5. Ensure that during implementation of Objective VP2, re-
established and/or established vernal pools are inoculated with soils from 
impacted vernal pools within 1 mile of re-establishment/establishment, in 
accordance with Conservation Actions in Table 7-1. 

 

Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link 23,284 acres of the highest-quality 

habitat for vernal pool fairy shrimp in the Plan Area. In particular, preservation of the Vernal 

Pool Ecosystem will protect the hydrology and soil conditions necessary for persistence of 

preserved vernal pool fairy shrimp aquatic habitat.  
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The Conservation Strategy for vernal pool fairy shrimp targets preservation of vernal pool fairy 

shrimp habitat within Core Recovery Areas and Critical Habitat. These areas have been 

identified by the Wildlife Agencies as having the highest priority for preservation. Objective 

VP1b requires that impacts occurring within or near the Mather Core Recovery Area and the 

Cosumnes/Rancho- Seco Core Recovery Area will be mitigated through preservation in these 

Core Recovery Areas. In addition, many impacts occurring outside the Core Recovery Areas will 

be mitigated within or near the Core Recovery Areas. This mitigation focus will provide 

improved conservation for the species as compared to the existing project-by-project permitting.  

As discussed in Section 7.5, the conservation focus outside the UDA is on formation of a large 

landscape-scale Preserve (at least 10,500 acres) in the Cosumnes/Rancho-Seco Core Recovery 

Area that connects to and augments existing preserve that is not part of the SSHCP Preserve 

System. This Landscape Preserve will encompass a heterogeneous range of natural land covers 

and soil types associated with the Vernal Pool Ecosystem in the Plan Area. To the extent 

possible, newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with 

existing preserves. Required selection criteria for vernal pool fairy shrimp preserved habitat are 

listed in Conservation Action VPI1.1 and VPI1.2, and will assure that appropriate vernal pool 

densities, soil types, geology, adjacent modeled habitat, and other factors are included in the 

SSHCP Preserve System. By preserving a range of vernal pool fairy shrimp aquatic habitats in 

the Plan Area, the SSHCP will help vernal pool fairy shrimp persist during expected climate 

change effects on precipitation and temperature.  

The Landscape Preserve will be established through land acquisitions that are targeted to (1) 

protect occupied vernal pool fairy shrimp habitat; (2) capture desired vernal pool types, swales, 

and supporting uplands; (3) add parcels onto existing preserves that increase preserve size and 

minimize habitat fragmentation and edge effects; and (4) provide connections to existing 

preserves that are currently isolated from each other. 

Three Core Preserves, each including more than 500 acres of modeled vernal pool fairy shrimp 

habitat, will be established in the UDA. In addition to the three Core Preserves, up to three Minor 

Preserves and seven Satellite Preserves will be established and linked together within the UDA. 

The size and shape of all Preserves in the UDA are constrained by existing land use and zoning 

designations. However, to the extent possible, SSHCP Preserves will be adjacent to compatible 

land uses or existing preserves to reduce edge effects related to encroaching urban development. 

Further, under Conservation Action VPI1.2, at least 90% of the watershed for each preserved vernal 

pool will also be preserved. Refer to Section 7.4.3 for descriptions of the functional size of 

preserved areas that will result from locating new SSHCP Preserves next to existing preserves. In 

the absence of the SSHCP, land preservation for project-by-project mitigation would not be 

located in this coordinated and strategic way, and linkages between SSHCP Preserves and 

existing preserves would be minimal or would not occur at all. 
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Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed 

of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection 

AMMs in conjunction with low-impact AMMs and compatible-use AMMs in project planning, 

the Preserve will maintain existing ecosystem functions and habitat values of the Vernal Pool 

Ecosystem within the Preserve System. By preserving existing populations of vernal pool fairy 

shrimp in large, interconnected Preserves that are protected from edge effects, the shrimp will be 

less affected by future stochastic events and more likely to exchange genetic material among 

adjacent populations via inadvertent tracking of cysts and through water flow via interconnected 

systems of vernal pool, swale, and stream/creek (VPIH). The larger Preserves will also facilitate 

appropriate vernal pool vegetation management activities that improve functionality of vernal 

pool fairy shrimp habitat, like prescribed livestock grazing and prescribed burning. For example, 

grazing, fire, and other land management actions will reduce aboveground biomass and control 

non-native grasses’ use of water from the perched aquifer.  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of 17,259 acres of the existing 103,210 acres of vernal pool fairy shrimp modeled 

habitat (i.e., Vernal Pool Ecosystem), especially the removal or modification of 8,500 acres 

within the Mather Core Recovery Area, may result in some loss of species genetic diversity. 

The SSHCP further recognizes that small, isolated vernal pool fairy shrimp populations that 

are not preserved under the SSHCP may contain genetic diversity of conservation importance 

(Simovich 1998). This is less likely in the Plan Area than in other regions as connectivity 

within Plan Area pools remains relatively good. Those pools in the Plan Area that are isolated 

have become so relatively recently, thus limiting the amount of genetic divergence from non-

isolated populations. Nonetheless, to maximize preservation of genetic diversity and species 

distribution, the SSHCP will preserve vernal pool fairy shrimp modeled habitat with a range of 

pool sizes, soil types, geologic landforms, and locations within the Plan Area. Refer to Section 

7.6.1.1.1 for a discussion of how the Preserve System maintains the heterogeneity of the 

Vernal Pool Ecosystem. 

The preservation of modeled habitat under the Conservation Strategy represents mitigation to the 

maximum extent possible. However, to maximize beneficial effects on the species, the 

Implementing Entity will also establish or re-establish 645 acres of vernal pool fairy shrimp 
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modeled aquatic habitat in the Plan Area, with a priority on re-establishment before 

establishment. All re-establishment and establishment sites will be inoculated with inoculum 

from the impact or other representative sites, which will assist in maintaining or re-establishing 

the historical distribution of the species in the Plan Area. The effectiveness of inoculation will be 

monitored through a special study, as described in Section 8.3.3.5. Re-establishing pools in 

historical vernal pool areas will further help to conserve vernal pool fairy shrimp by ensuring no 

net loss of the total acreage of vernal pool fairy shrimp aquatic habitat in the Plan Area. 

The SSHCP Preserve System will link together SSHCP Preserves and existing preserves that 

have modeled vernal pool fairy shrimp habitat, to help maintain dispersal between vernal pool 

complexes (e.g., dispersal of cysts through surface flows, predator wastes, wind, and mud carried 

on the feet of animals). For example, 12 documented occurrences for vernal pool fairy shrimp 

are located in existing preserves in PPU 1, which would be linked together under the SSHCP by 

Core Preserves, Linkage Preserves, and Satellite Preserves to other existing preserves in PPUs 1, 

2, and 3. By establishing large Preserves, the SSHCP will also ensure that connectivity between 

pools within Preserves is maintained.  

As discussed in Chapter 8, preserve land management techniques, monitoring, and adaptive 

management of habitat for vernal pool fairy shrimp protected in the Preserve System will ensure 

that vernal pool hydrology, vegetation, and other vernal pool habitat characteristics within the 

SSHCP Preserve System are not degraded and will improve under SSHCP management as 

compared to existing habitat conditions. Goal 4 objectives will directly benefit vernal pool fairy 

shrimp habitat from the preparation and implementation of Preserve Management Plans 

(Objectives HAB1, HAB2, HAB3, HAB5) and invasive species eradication on Preserves 

(Objective HAB4). Further, effectiveness monitoring of the Conservation Strategy for vernal 

pool fairy shrimp will include a special study to investigate indirect effects of development on 

vernal pool crustaceans. The results of that study will inform adaptive management of SSHCP 

Condition 2 AMMs, as well as adaptive management of SSHCP Preserves. As Preserve 

Management Plans are implemented, grazing will be managed for the benefit of vernal pool fairy 

shrimp habitat by reducing residual dry matter in pools and density of non-native grasses in the 

surrounding uplands, which will reduce grasses’ water consumption from the perched aquifer 

and pools, and allow filling from surface flows if present. 

Critical Habitat 

As defined in Section 3.2.3, the Vernal Pool Ecosystem includes Valley Grassland, Vernal Pool, 

Swale, and Stream/Creek (VPIH) land cover types, each of which include one or more PCEs that 

have been defined for vernal pool fairy shrimp (USFWS 2006c). The SSHCP Conservation 

Strategy will preserve a total of 11,920 acres of Vernal Pool Ecosystem within vernal pool fairy 

shrimp Critical Habitat. Of this preservation, 464 acres of Vernal Pool Ecosystem will be 
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preserved in CHU 13, 11,451 acres in CHU 14a, and 5 acres in CHU 14b. Monitoring and 

adaptive management under the SSHCP will ensure that the PCEs for vernal pool fairy shrimp 

are maintained within these CHUs, and allow the PCEs to provide their intended conservation 

function for the species. 

Recovery Plan 

SSHCP Covered Activities are anticipated to impact up to approximately 8,500 acres of vernal 

pool fairy shrimp modeled habitat in the Mather Core Recovery Area, and approximately 53 acres in 

the Cosumnes/Rancho Seco Core Recovery Area. To conserve this species, a total of 

approximately 15,294 acres of Vernal Pool Ecosystem will be preserved within the 

Cosumnes/Rancho Seco Core Recovery Area and a total of approximately 5,484 acres will be 

preserved within the Mather Core Recovery Area (Table 7-43). When combined with existing 

preserves that are not part of the SSHCP Preserve System, more than 99% of the modeled vernal 

pool fairy shrimp habitat in the Cosumnes/Rancho Seco Core Recovery Area will be preserved, 

consistent with the 80% target of the 2005 Recovery Plan. When combined with existing 

preserves that are not part of the SSHCP Preserve System, 48% of the modeled vernal pool fairy 

shrimp habitat in the Mather Core Recovery Area will be preserved. 

Table 7-43 

Permanent Effects and Conservation in Core Recovery Areas for  

Vernal Pool Fairy Shrimp 

Habitat Model Land 
Cover Types 

Total Core Recovery Areas 
(acres) 

Mather Core Area 
(acres) 

Cosumnes/Rancho Seco Core 
Area (acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 8,164 19,557 8,118 5,155 46 14,402 

Vernal Pool 222 916 216 213 6 703 

Swale 151 279 150 90 1 189 

Stream/Creek (VPIH) 16 26 16 26 0 0 

Vernal Pool Ecosystem 8,553 20,778 8,500 5,484 53 15,294 
 

The SSHCP Conservation Strategy is equivalent to implementation of the 2005 Recovery Plan 

for the Plan Area because it provides an alternative conservation strategy for conserving vernal pool 

fairy shrimp and contains the six elements of Recovery. The manner in which the SSHCP 

achieves this consistency for vernal pool fairy shrimp is discussed in detail in Section 7.6.3.  
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7.6.2.10 Mid-Valley Fairy Shrimp 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 12,639 

acres of mid-valley fairy shrimp modeled habitat in the Plan Area. All impacted modeled habitat 

for mid-valley fairy shrimp is within the Vernal Pool Ecosystem, comprising 633 acres of mid-

valley fairy shrimp modeled aquatic habitat and 12,006 acres of surrounding uplands (valley 

grassland) needed to support continued habitat functions and values of the aquatic habitats 

(Table 7-44). The majority of impacts to the Vernal Pool Ecosystem (98%) occur in the UDA, 

including 625 acres of impact to mid-valley fairy shrimp modeled aquatic habitat and 11,799 

acres of impact to supporting uplands. The SSHCP assumes that all modeled aquatic habitat is 

occupied by mid-valley fairy shrimp, and thus impacts to known occurrences are not analyzed. 

To mitigate these impacts to mid-valley fairy shrimp modeled habitats and the take of all mid-

valley fairy shrimp occupying that habitat, the SSHCP preserves 11,297 acres of Vernal Pool 

Ecosystem, including 603 acres of Vernal Pool, 201 acres of Swale, and 10,493 acres of Valley 

Grassland (Table 7-44).  

Finally, the SSHCP will also re-establish and/or establish 546 acres of mid-valley fairy shrimp 

modeled aquatic habitat in the Plan Area. All preservation, re-establishment, and/or 

establishment will be consistent with the Biological Goals and Measurable Objectives for this 

species (Table 7-45). 

Table 7-44 

Permanent Effects and Conservation for Mid-Valley Fairy Shrimp 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Valley Grassland  12,006 Qualitative 12,006 a 10,493 0 

Vernal Pool 337 71 408 603 336 

Swale 190 35 225 201 210b 

Vernal Pool Ecosystem 12,533 106 12,639 11,297 546 
a  Total impacts to Valley Grassland include an unknown but small amount of indirect impact that was analyzed qualitatively in Chapter 6. 
b Swale re-establishment/establishment may occur in the form of any combination of Swale or Vernal Pool. 
c  Re-establishment/establishment to mitigate direct effects to 20 acres of Stream/Creek (VPIH) will be in the form of Swale, which has been 

added to the 190 acres necessary to mitigate direct effects to swale. 

Table 7-45 

Biological Goals and Measurable Objectives Applicable to Mid-Valley Fairy Shrimp 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes that 
include the highest-quality habitat for Covered 

Objective L1. Establish a minimum Preserve System of 36,282 acres 
of natural land covers that preserves 34,495 acres and re-establishes 
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Table 7-45 

Biological Goals and Measurable Objectives Applicable to Mid-Valley Fairy Shrimp 

Applicable Biological Goals Related Biological Objectives 
Species within the Plan Area. or established 1,787 acres of habitat for Covered Species and other 

native biota as a component of the Preserve System. Of the 34,495 
acres of preservation, at least 6,941 acres will be within the UDA. Of 
the 1,787 acres of re-establishment or establishment at least 130 acres 
will be within the UDA. Preserves will be assembled in accordance with 
the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that 
provide interconnections between the Landscape, Core, Minor, and 
Satellite Preserves or existing preserves. Linkage Preserves will have 
a minimum width of 600 feet and will be located as described in 
Section 7.5. (minor variations on minimum width may be allowed where 
there are physical constraints in the environment, in accordance with 
the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, chemical, and 
biological functions of aquatic resources within the 
Plan Area. 

Objective W2. Covered Activities shall implement the following, as 
outlined in Section 5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization 
Measures (low-impact development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best 
Management Practices (BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback 
requirements in the UDA for creeks and streams as described in AMM 
STREAM-1, STREAM-2, and STREAM-3. Covered Activities shall 
implement Preserve Setback requirements in the UDA as described in 
AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during 
assembly of the SSHCP Preserve System and are managed in 
perpetuity (see Objectives VG1, VP1, VP3, SW1, FWM1, ES1, SC1, 
OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in 
compliance with Conservation Actions listed in Table 7-1 (see 
Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal 
pools, swales, and freshwater marsh that a minimum of 50 acres of 
vernal pool, 30 acres of swale, and 50 acres of freshwater marsh re-
establishment/establishment occur within the Morrison Creek 
Watershed. 

Goal 3. Preserve, re-establish, or establish, natural 
land covers (including Cropland and Irrigated Pasture-
Grassland) that provide habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley 
Grassland land cover within the Vernal Pool Ecosystem. The 
Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in 
the Plan Area in accordance with the Conservation Actions in Table 7-
1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 
mile of) the Mather Core Recovery Area and Cosumnes/Rancho-Seco 
Recovery Area will be mitigated within or adjacent to (within 1 mile of) the 
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Table 7-45 

Biological Goals and Measurable Objectives Applicable to Mid-Valley Fairy Shrimp 

Applicable Biological Goals Related Biological Objectives 
Mather Core Recovery Area and/or Cosumnes/Rancho-Seco Recovery 
Area in accordance with the Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres 
of functional Vernal Pool, including at least 50 acres within or adjacent 
to (within 1 mile of) the Mather Core Recovery Area in accordance with 
the Conservation Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The 
Preserves will be assembled in accordance with the Conservation 
Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or 
Stream/Creek (VPIH) land cover type for impacts to the Stream/Creek 
(VPIH) land cover type. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or 
Stream/Creek (VPIH) land cover type for impacts to the Stream/Creek 
(VPIH) land cover type. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of natural 
land covers (including Cropland and Irrigated Pasture-
Grassland) that are preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit 
of Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and 
maintained for the benefit of Covered Species 
Objective HAB3. Record management history for Preserve parcels as 
they are obtained. Consider management history when developing 
initial Preserve Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and 
eradication program for invasive species within the Plan Area. Program 
will include regular weed assessment and mapping within the UDA, 
and a comprehensive weed detection and abatement plan for the Plan 
Area, including training of road crews to identify and report weeds. 
Objective HAB5. Monitor preserves for edge effects (e.g., weeds, 
noise, hydrology, litter, etc.). 
Objective HAB6. Collect weather data throughout the County to assist 
in developing status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within grassland land 
covers. 

Goal 5. Maintain or expand the existing distribution of 
each Covered Species within the Plan Area. 

Objective VPI3. Protect and maintain in perpetuity 1,059 acres of mid-
valley fairy shrimp (Branchinecta mesovallensis) modeled aquatic 
habitat within the Plan Area to preserve existing distribution. 
Objective VPI5. Ensure that during implementation of Objective VP2, 
re-established and/or established vernal pools are inoculated with soils 
from impacted vernal pools within 1 mile of re-
establishment/establishment, in accordance with Conservation Actions 
in Table 7-1. 
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Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link 11,397 acres of the highest-quality 

habitat for mid-valley fairy shrimp in the Plan Area. In particular, preservation of the Vernal 

Pool Ecosystem will protect the hydrology and soil conditions necessary for persistence of 

preserved mid-valley fairy shrimp aquatic habitat.  

The Conservation Strategy for mid-valley fairy shrimp targets preservation of mid-valley fairy 

shrimp habitat within Core Recovery Areas. These areas have been identified by the Wildlife 

Agencies as having the highest priority for preservation. Impacts to mid-valley fairy shrimp 

occurring within or near the Mather Core Recovery Area and the Cosumnes/Rancho-Seco Core 

Recovery Area will be mitigated through preservation in these Core Recovery Areas, providing 

improved conservation for the species as compared to the existing project-by-project permitting.  

As discussed in Section 7.5, the conservation focus outside the UDA is on formation of a large 

landscape-scale Preserve (at least 10,500 acres) in the Cosumnes/Rancho-Seco Core Recovery 

Area that connects to and augments existing preserve that is not part of the SSHCP Preserve 

System. This Landscape Preserve will encompass a heterogeneous range of natural land covers 

and soil types associated with the Vernal Pool Ecosystem in the Plan Area. To the extent 

possible, newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with 

existing preserves. Required selection criteria for mid-valley fairy shrimp preserved habitat are 

listed in Conservation Action VPI1.1, and will assure that appropriate vernal pool densities, soil 

types, geology, adjacent modeled habitat, and other factors are included in the SSHCP Preserve 

System. By preserving a range of mid-valley fairy shrimp aquatic habitats in the Plan Area, the 

SSHCP will help mid-valley fairy shrimp persist during expected climate change effects on 

precipitation and temperature.  

The Landscape Preserve will be established through land acquisitions that are targeted to (1) 

protect occupied mid-valley fairy shrimp habitat; (2) capture desired vernal pool types, swales, 

and supporting uplands; (3) add parcels onto existing preserves that increase preserve size and 

minimize habitat fragmentation and edge effects; and (4) provide connections to existing 

preserves that are currently isolated from each other. 

Three Core Preserves, each including more than 500 acres of modeled mid-valley fairy shrimp 

habitat, will be established in the UDA. In addition to the three Core Preserves, up to three Minor 

Preserves and seven Satellite Preserves will be established and linked together within the UDA. 

The size and shape of all Preserves in the UDA are constrained by existing land use and zoning 

designations. However, to the extent possible, SSHCP Preserves will be adjacent to compatible 

land uses or existing preserves to reduce edge effects related to encroaching urban development. 

Further, under Conservation Action VPI1.2, at least 90% of the watershed for each preserved 
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vernal pool will also be preserved. Refer to Section 7.4.3 for descriptions of the functional size of 

preserved areas that will result from the combination of SSHCP Preserves with existing preserves. 

In the absence of the SSHCP, land preservation for project-by-project mitigation would not be 

located in this coordinated and strategic way, and linkages between preserves would be minimal or 

would not occur at all. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed 

of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection 

AMMs, in conjunction with low-impact AMMs and compatible-use AMMs in project planning, 

the Preserve will maintain existing ecosystem functions and habitat values of the Vernal Pool 

Ecosystem within the Preserve System. By preserving existing populations of mid-valley fairy 

shrimp in large, interconnected Preserves that are protected from edge effects, the shrimp will be 

less affected by future stochastic events and more likely to exchange genetic material among 

adjacent populations via inadvertent tracking of cysts and through water flow via interconnected 

systems of vernal pool, swale, and stream/creek (VPIH). The larger Preserves will also facilitate 

appropriate vernal pool vegetation management activities that improve functionality of mid-

valley fairy shrimp habitat, such as prescribed livestock grazing and prescribed burning. For 

example, grazing, fire, and other land management actions will reduce aboveground biomass and 

control non-native grasses’ use of water from the perched aquifer.  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of 12,639 acres of the existing 53,698 acres of mid-valley fairy shrimp modeled 

habitat (i.e. Vernal Pool Ecosystem), especially the removal or modification of 6,280 acres within 

the Mather Core Recovery Area, may result in some loss of species genetic diversity. The SSHCP 

further recognizes that small, isolated mid-valley fairy shrimp populations that are not preserved 

under the SSHCP may contain genetic diversity of conservation importance (Simovich 1998). This 

is less likely in the Plan Area than in other regions as connectivity within Plan Area pools remains 

relatively good. Those pools in the Plan Area that are isolated have become so relatively recently, 

thus limiting the amount of genetic divergence from non-isolated populations. Nonetheless, to 

maximize preservation of genetic diversity and species distribution, the SSHCP will preserve mid-

valley fairy shrimp modeled habitat with a range of pool sizes, soil types, geologic landforms, and 
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locations within the Plan Area. Refer to Section 7.6.1.1.1 for a discussion of how the Preserve 

System maintains the heterogeneity of the Vernal Pool Ecosystem. 

The preservation of modeled habitat under the Conservation Strategy represents mitigation to the 

maximum extent possible. However, to maximize beneficial effects on the species, the 

Implementing Entity will also establish or re-establish 546 acres of mid-valley fairy shrimp 

modeled aquatic habitat in the Plan Area, with a priority on re-establishment before 

establishment. All re-establishment and establishment sites will be inoculated with inoculum 

from the impact or other representative sites, which will assist in maintaining or re-establishing 

the historical distribution of the species in the Plan Area. The effectiveness of inoculation will be 

monitored through a special study, as described in Section 8.3.3.5. Re-establishing pools in 

historical vernal pool areas will further help to conserve mid-valley fairy shrimp by ensuring no 

net loss of the total acreage of mid-valley fairy shrimp aquatic habitat in the Plan Area. 

The SSHCP Preserve System will link together SSHCP Preserves and existing preserves that 

have modeled mid-valley fairy shrimp habitat to help maintain dispersal between vernal pool 

complexes (e.g., dispersal of cysts through surface flows, predator wastes, wind, and mud 

carried on the feet of animals). For example, seven documented occurrences for mid-valley 

fairy shrimp are located in existing preserves in PPU 3, which would be linked together 

under the SSHCP by Core Preserves and Linkage Preserves to other existing preserves in 

PPU 2. By establishing large Preserves, the SSHCP will also ensure that connectivity 

between pools within Preserves is maintained.  

As discussed in Chapter 8, preserve land management techniques, monitoring, and adaptive 

management of habitat for mid-valley fairy shrimp protected in the Preserve System will ensure 

that vernal pool hydrology, vegetation, and other vernal pool habitat characteristics within the 

SSHCP Preserve System are not degraded and will improve under SSHCP management as 

compared to existing habitat conditions. Goal 4 objectives will directly benefit mid-valley fairy 

shrimp habitat from the preparation and implementation of Preserve Management Plans 

(Objectives HAB1, HAB2, HAB3, HAB5) and invasive species eradication on Preserves 

(Objective HAB4). Further, effectiveness monitoring of the Conservation Strategy for mid-valley 

fairy shrimp will include a special study to investigate indirect effects of development on vernal 

pool crustaceans. The results of that study will inform adaptive management of SSHCP 

Condition 2 AMMs, as well as adaptive management of SSHCP Preserves. As Preserve 

Management Plans are implemented, grazing will be managed for the benefit of vernal pool 

Covered Species habitat by reducing residual dry matter in pools and density of non-native 

grasses in the surrounding uplands, which will reduce grasses’ water consumption from the 

perched aquifer and pools, and allow filling from surface flows if present. 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-191 February 2018 

Recovery Plan 

SSHCP Covered Activities are anticipated to impact up to approximately 6,280 acres of mid-valley 

fairy shrimp modeled habitat in the Mather Core Recovery Area, and approximately 41 acres in the 

Cosumnes/Rancho Seco Core Recovery Area. To conserve this species, a total of approximately 

5,392 acres of Vernal Pool Ecosystem will be preserved within the Cosumnes/Rancho Seco Core 

Recovery Area and a total of approximately 4,737 acres will be preserved within the Mather Core 

Recovery Area (Table 7-46). When combined with existing preserves that are not part of the 

SSHCP Preserve System, 77% of the modeled mid-valley fairy shrimp habitat in the 

Cosumnes/Rancho Seco Core Recovery Area will be preserved, nearly reaching the 80% target of 

the 2005 Recovery Plan. When combined with existing preserves that are not part of the SSHCP 

Preserve System, 52% of the modeled mid-valley fairy shrimp habitat in the Mather Core 

Recovery Area will be preserved. 

Table 7-46 

Permanent Effects and Conservation in Core Recovery Areas for Mid-Valley Fairy Shrimp 

Habitat Model Land 
Cover Types 

Total Core Recovery Areas 
(acres) 

Mather Core Area 
(acres) 

Cosumnes/Rancho Seco Core 
Area (acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 6,009 9,388 5,975 4,352 34 5,036 

Vernal Pool 182 535 176 250 6 285 

Swale 117 177 116 106 1 71 

Stream/Creek (VPIH) 13 29 13 29 0 0 

Vernal Pool Ecosystem 6,321 10,129 6,280 4,737 41 5,392 
 

The SSHCP Conservation Strategy is equivalent to implementation of the 2005 Recovery Plan 

for the Plan Area because it provides an alternative conservation strategy for conserving mid-valley 

fairy shrimp and contains the six elements of recovery. The manner in which the SSHCP 

achieves this consistency for mid-valley fairy shrimp is discussed in detail in Section 7.6.3.  

7.6.2.11 Vernal Pool Tadpole Shrimp 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact 

approximately 17,259 acres of vernal pool tadpole shrimp modeled habitat in the Plan Area. 

All impacted modeled habitat for vernal pool tadpole shrimp is within the Vernal Pool 

Ecosystem, comprising 787 acres of vernal pool tadpole shrimp modeled aquatic habitat and 

16,472 acres of surrounding uplands (Valley Grassland) needed to support continued habitat 
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functions and values of the aquatic habitats (Table 7-47). These impacts include direct and 

indirect effects to approximately 746 acres of Vernal Pool Ecosystem within vernal pool 

tadpole shrimp Critical Habitat. The majority of impacts to the Vernal Pool Ecosystem (98%) 

occur in the UDA, including 741 acres of impact to vernal pool fairy shrimp modeled aquatic 

habitat and 16,186 acres of impact to supporting uplands. The SSHCP assumes that all 

modeled aquatic habitat is occupied by vernal pool tadpole shrimp, and thus impacts to 

known occurrences are not analyzed. 

To mitigate these impacts to vernal pool tadpole shrimp modeled habitats and the take of all 

vernal pool tadpole shrimp occupying that habitat, the SSHCP preserves 23,284 acres of Vernal 

Pool Ecosystem, including 966 acres of Vernal Pool, 278 acres of Swale, 26 acres of 

Stream/Creek (VPIH), and 22,014 acres of Valley Grassland (Table 7-47). The 23,284 acres of 

preserved Vernal Pool Ecosystem includes 11,920 acres of preservation of Vernal Pool 

Ecosystem within vernal pool tadpole shrimp Critical Habitat (Table 7-48).  

Finally, the SSHCP will also re-establish and/or establish 645 acres of vernal pool tadpole 

shrimp modeled aquatic habitat in the Plan Area. All preservation, re-establishment, and/or 

establishment will be consistent with the Biological Goals and Measurable Objectives for this 

species (Table 7-49). 

Table 7-47 

Permanent Effects and Conservation for Vernal Pool Tadpole Shrimp 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Valley Grassland 16,472 Qualitative 16,472a 22,014 0 

Vernal Pool 389 94 483 966 389 

Swale 234 44 278 278 256b 

Stream/Creek (VPIH) 22 4 26 26 0c 

Vernal Pool Ecosystem 17,117 142 17,259 23,284 645 
a  Total impacts to Valley Grassland include an unknown but small amount of indirect impact that was analyzed qualitatively in Chapter 6. 
b Swale re-establishment/establishment may occur in the form of any combination of Swale or Vernal Pool. 
c  Re-establishment/establishment to mitigate direct effects to 22 acres of Stream/Creek (VPIH) will be in the form of Swale, which has been 

added to the 234 acres necessary to mitigate direct effects to Swale. 
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Table 7-48 

Permanent Effects and Preservation for Vernal Pool Tadpole Shrimp Critical Habitat 

Habitat Model Land 
Cover Types 

Total Critical Habitat 
(acres) 

Critical Habitat Unit 8 
(acres) 

Critical Habitat Unit 
9a 

(acres) 

Critical Habitat Unit 
9b 

(acres) 
Total 
Effect 

Total Habitat 
Preservation 

Total 
Effect 

Total Habitat 
Preservation 

Total 
Effect 

Total Habitat 
Preservation 

Total 
Effect 

Total Habitat 
Preservation 

Valley Grassland 707 11,219 663 439 0 5 44 10,775 

Vernal Pool 25 539 19 12 0 0 6 527 

Swale 10 155 9 6 0 0 1 149 

Stream/Creek (VPIH) 4 7 4 7 0 0 0 0 

Vernal Pool 
Ecosystem 

746 11,920 695 464 0 5 51 11,451 
 

 

Table 7-49 

Biological Goals and Measurable Objectives Applicable to Vernal Pool Tadpole Shrimp 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the 
highest-quality habitat for 
Covered Species within the Plan 
Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land covers 
that preserves 34,495 acres and re-establishes or established 1,787 acres of habitat for 
Covered Species and other native biota as a component of the Preserve System. Of the 
34,495 acres of preservation, at least 6,941 acres will be within the UDA. Of the 1,787 acres 
of re-establishment or establishment at least 130 acres will be within the UDA. Preserves will 
be assembled in accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide interconnections 
between the Landscape, Core, Minor, and Satellite Preserves or existing preserves. Linkage 
Preserves will have a minimum width of 600 feet and will be located as described in Section 
7.5. (minor variations on minimum width may be allowed where there are physical 
constraints in the environment, in accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve 
physical, chemical, and 
biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in Section 5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization Measures (low-impact 
development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management Practices 
(BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements in the UDA 
for creeks and streams as described in AMM STREAM-1, STREAM-2, and STREAM-3. 
Covered Activities shall implement Preserve Setback requirements in the UDA as described 
in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of the SSHCP 
Preserve System and are managed in perpetuity (see Objectives VG1, VP1, VP3, SW1, 
FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established during 
assembly of the SSHCP Preserve System in compliance with Conservation Actions listed in 
Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, and 
freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, and 50 acres of 
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Table 7-49 

Biological Goals and Measurable Objectives Applicable to Vernal Pool Tadpole Shrimp 

Applicable Biological Goals Related Biological Objectives 
freshwater marsh re-establishment/establishment occur within the Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, 
or establish, natural land covers 
(including Cropland and Irrigated 
Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land cover within 
the Vernal Pool Ecosystem. The Preserves will be assembled in accordance with the 
Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the Mather 
Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be mitigated within or 
adjacent to (within 1 mile of) the Mather Core Recovery Area and/or Cosumnes/Rancho-
Seco Recovery Area in accordance with the Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of functional Vernal 
Pool, including at least 50 acres within or adjacent to (within 1 mile of) the Mather Core 
Recovery Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will be 
assembled in accordance with the Conservation Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve 
habitat value of natural land 
covers (including Cropland, and 
Irrigated Pasture-Grassland) that 
are preserved within the Plan 
Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered Species. 
Objective HAB2. Assess whether preserves are being managed and maintained for the 
benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are obtained. 
Consider management history when developing initial Preserve Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication program for 
invasive species within the Plan Area. Program will include regular weed assessment and 
mapping within the UDA, and a comprehensive weed detection and abatement plan for the 
Plan Area, including training of road crews to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, hydrology, litter, 
etc.). 
Objective HAB6. Collect weather data throughout the County to assist in developing status 
and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

Goal 5. Maintain or expand the 
existing distribution of each 
Covered Species within the Plan 
Area. 

Objective VPI1. Protect and maintain in perpetuity 1,270 acres of vernal pool tadpole shrimp 
modeled aquatic habitat within the Plan Area to preserve existing distribution. 
Objective VPI5. Ensure that during implementation of Objective VP2, re-established and/or 
established vernal pools are inoculated with soils from impacted vernal pools within 1 mile of 
re-establishment/establishment, in accordance with Conservation Actions in Table 7-1. 
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Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link 23,284 acres of the highest-quality 

habitat for vernal pool tadpole shrimp in the Plan Area. In particular, preservation of the Vernal 

Pool Ecosystem will protect the hydrology and soil conditions necessary for persistence of 

preserved vernal pool tadpole shrimp aquatic habitat.  

The Conservation Strategy for vernal pool tadpole shrimp targets preservation of vernal pool 

tadpole shrimp habitat within Core Recovery Areas and Critical Habitat. These areas have been 

identified by the Wildlife Agencies as having the highest priority for preservation. 

Objective VP1b requires that impacts occurring within or near the Mather Core Recovery Area 

and the Cosumnes/Rancho-Seco Core Recovery Area will be mitigated through preservation 

in these Core Recovery Areas, providing improved conservation for the species as compared 

to the existing project-by-project permitting.  

As discussed in Section 7.5, the conservation focus outside the UDA is on formation of a large 

landscape-scale Preserve (at least 10,500 acres) in the Cosumnes/Rancho-Seco Core Recovery 

Area that connects to and augments existing preserve that is not part of the SSHCP Preserve 

System. This Landscape Preserve will encompass a heterogeneous range of natural land covers and 

soil types associated with the Vernal Pool Ecosystem in the Plan Area. To the extent possible, 

newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with existing 

preserves, thus making a larger-scale contiguous Preserve System. Required selection criteria for 

vernal pool tadpole shrimp preserved habitat are listed in Conservation Action VPI1.1, and will 

ensure that appropriate vernal pool densities, soil types, geology, adjacent modeled habitat, and 

other factors are included in the SSHCP Preserve System. By preserving a range of vernal pool 

tadpole shrimp aquatic habitats in the Plan Area, the SSHCP will help vernal pool tadpole shrimp 

persist during expected climate change effects on precipitation and temperature.  

The Landscape Preserve will be established through land acquisitions that are targeted to (1) 

protect occupied vernal pool tadpole shrimp habitat; (2) capture desired vernal pool types, 

swales, and supporting uplands; (3) add parcels onto existing preserves that increase preserve 

size and minimize habitat fragmentation and edge effects; and (4) provide connections to 

existing preserves that are currently isolated from each other. 

Three Core Preserves, each including more than 500 acres of modeled vernal pool tadpole 

shrimp habitat, will be established in the UDA. In addition to the three Core Preserves, up to 

three Minor Preserves and seven Satellite Preserves will be established and linked together 

within the UDA. The size and shape of all Preserves in the UDA are constrained by existing 

land use and zoning designations. However, to the extent possible, SSHCP Preserves will be 
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adjacent to compatible land uses or existing preserves to reduce edge effects related to 

encroaching urban development. Further, under Conservation Action VPI1.2, at least 90% of 

the watershed for each preserved vernal pool will also be preserved. Refer to Section 7.4.3 for 

descriptions of the functional size of preserved areas that will result from the combination of 

SSHCP Preserves with existing preserves. In the absence of the SSHCP, land preservation for 

project-by-project mitigation would not be located in this coordinated and strategic way, and 

linkages between preserves would be minimal or would not occur at all. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed 

of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection 

AMMs in conjunction with low-impact AMMs and compatible-use AMMs in project planning, 

the Preserve will maintain existing ecosystem functions and habitat values of the Vernal Pool 

Ecosystem within the Preserve System. By preserving existing populations of vernal pool 

tadpole shrimp in large, interconnected Preserves that are protected from edge effects, the shrimp 

will be less affected by future stochastic events and more likely to exchange genetic material 

among adjacent populations via inadvertent tracking of cysts and through water flow via 

interconnected systems of vernal pool, swale, and stream/creek (VPIH). The larger Preserves 

will also facilitate appropriate vernal pool vegetation management activities that improve 

functionality of vernal pool tadpole shrimp habitat, such as prescribed livestock grazing and 

prescribed burning. For example, grazing, fire, and other land management actions will reduce 

aboveground biomass and control non-native grasses’ use of water from the perched aquifer.  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of 17,259 acres of the existing 103,210 acres of vernal pool tadpole shrimp modeled 

habitat (i.e., Vernal Pool Ecosystem), especially the removal or modification of 8,500 acres within 

the Mather Core Recovery Area may result in some loss of species genetic diversity. The SSHCP 

further recognizes that small, isolated vernal pool tadpole shrimp populations that are not preserved 

under the SSHCP may contain genetic diversity of conservation importance (Simovich 1998). This 

is less likely in the Plan Area than in other regions as connectivity within Plan Area pools remains 

relatively good. Those pools in the Plan Area that are isolated have become so relatively recently, 

thus limiting the amount of genetic divergence from non-isolated populations. Nonetheless, to 

maximize preservation of genetic diversity and species distribution, the SSHCP will preserve 
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vernal pool tadpole shrimp modeled habitat with a range of pool sizes, soil types, geologic 

landforms, and locations within the Plan Area. Refer to Section 7.6.1.1.1 for a discussion of how 

the Preserve System maintains the heterogeneity of the Vernal Pool Ecosystem.  

The preservation of modeled habitat under the Conservation Strategy represents mitigation to the 

maximum extent possible. However, to maximize beneficial effects on the species, the 

Implementing Entity will also establish or re-establish 645 acres of vernal pool tadpole shrimp 

modeled aquatic habitat in the Plan Area, with a priority on re-establishment before establishment. 

All re-establishment and establishment sites will be inoculated with inoculum from the impact or 

other representative sites, which will assist in maintaining or re-establishing the historical 

distribution of the species in the Plan Area. The effectiveness of inoculation will be monitored 

through a special study, as described in Section 8.3.3.5.  

The SSHCP Preserve System will link together SSHCP Preserves and existing preserves that 

have modeled vernal pool tadpole shrimp habitat to help maintain dispersal between vernal 

pool complexes (e.g., dispersal of cysts through surface flows, predator wastes, wind, and 

mud carried on the feet of animals). For example, 21 known occurrences for vernal  pool 

tadpole shrimp are located in existing preserves in PPU 2, which would be linked together 

under the SSHCP by Core Preserves and Linkage Preserves to other existing preserves in 

PPU 3. By establishing large Preserves, the SSHCP will also ensure that connectivity 

between vernal pools within SSHCP Preserves is maintained.  

As discussed in Chapter 8, preserve land management techniques, monitoring, and adaptive 

management of habitat for vernal pool tadpole shrimp protected in the Preserve System will 

ensure that vernal pool hydrology, vegetation, and other vernal pool habitat characteristics within 

the SSHCP Preserve System are not degraded and will improve under SSHCP management as 

compared to existing habitat conditions. Goal 4 objectives will directly benefit vernal pool 

tadpole shrimp habitat from the preparation and implementation of Preserve Management Plans 

(Objectives HAB1, HAB2, HAB3, HAB5), and invasive species eradication on Preserves 

(Objective HAB4). Further, effectiveness monitoring of the Conservation Strategy for vernal 

pool tadpole shrimp will include a special study to investigate indirect effects of development on 

vernal pool crustaceans. The results of that study will inform adaptive management of SSHCP 

Condition 2 AMMs, as well as adaptive management of SSHCP Preserves. As Preserve 

Management Plans are implemented, grazing will be managed for the benefit of vernal pool 

Covered Species habitat by reducing residual dry matter in pools and density of non-native 

grasses in the surrounding uplands, which will reduce grasses’ water consumption from the 

perched aquifer and pools, and allow filling from surface flows if present. 
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Critical Habitat 

As defined in Section 3.2.3, the Vernal Pool Ecosystem includes Valley Grassland, Vernal Pool, 

Swale, and Stream/Creek (VPIH) land cover types, each of which include one or more PCEs that 

have been defined for vernal pool tadpole shrimp (USFWS 2006c). The SSHCP Conservation 

Strategy will preserve a total of 11,920 acres of Vernal Pool Ecosystem within vernal pool 

tadpole shrimp Critical Habitat. Of this preservation, 464 acres of Vernal Pool Ecosystem will be 

preserved in CHU 8, 5 acres in CHU 9a, and 11,451 acres in CHU 9b. Monitoring and adaptive 

management under the SSHCP will ensure that the PCEs for vernal pool tadpole shrimp are 

maintained within these CHUs, and allow the PCEs to provide their intended conservation 

function for the species. 

Recovery Plan 

SSHCP Covered Activities are anticipated to impact up to approximately 8,500 acres of vernal 

pool tadpole shrimp modeled habitat in the Mather Core Recovery Area, and approximately 53 acres 

in the Cosumnes/Rancho Seco Core Recovery Area. To conserve this species, a total of 

approximately 15,294 acres of Vernal Pool Ecosystem will be preserved within the 

Cosumnes/Rancho Seco Core Recovery Area and a total of approximately 5,484 acres will be 

preserved within the Mather Core Recovery Area (Table 7-50). When combined with existing 

preserves that are not part of the SSHCP Preserve System, 83% of the modeled vernal pool 

tadpole shrimp habitat in the Cosumnes/Rancho Seco Core Recovery Area will be preserved, 

consistent with the 80% target of the 2005 Recovery Plan. When combined with existing 

preserves that are not part of the SSHCP Preserve System, 46% of the modeled vernal pool 

tadpole shrimp habitat in the Mather Core Recovery Area will be preserved. 

Table 7-50 

Permanent Effects and Conservation in Core Recovery 

Areas for Vernal Pool Tadpole Shrimp 

Habitat Model Land 
Cover Types 

Total Core Recovery Areas 
(acres) 

Mather Core Area 
(acres) 

Cosumnes/Rancho-Seco Core 
Area (acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Valley Grassland 8,164 19,557 8,118 5,155 46 14,402 

Vernal Pool 222 916 216 213 6 703 

Swale 151 279 150 90 1 189 

Stream/Creek (VPIH) 16 26 16 26 0 0 

Vernal Pool Ecosystem 8,553 20,778 8,500 5,484 53 15,294 
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The SSHCP Conservation Strategy is an acceptable alternative to implementation of the 2005 

Recovery Plan (refer to Section 7.6.3).  

7.6.2.12 Ricksecker’s Water Scavenger Beetle 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact approximately 

17, 233 acres of Ricksecker’s water scavenger beetle modeled habitat in the Plan Area. All 

impacted modeled habitat for Ricksecker’s water scavenger beetle is within the Vernal Pool 

Ecosystem, comprising 761 acres of Ricksecker’s water scavenger beetle modeled aquatic 

habitat and 16,472 acres of surrounding uplands (Valley Grassland) needed to support continued 

habitat functions and values of the aquatic habitats (Table 7-51). The majority of impacts to the 

Vernal Pool Ecosystem (98%) occur in the UDA, including 715 acres of impact to Ricksecker’s 

water scavenger beetle modeled aquatic habitat and 16,186 acres of impact to supporting 

uplands. The SSHCP assumes that all modeled aquatic habitat is occupied by Ricksecker’s water 

scavenger beetle, and thus impacts to known occurrences are not analyzed. 

To mitigate these impacts to Ricksecker’s water scavenger beetle modeled habitats and the take 

of all Ricksecker’s water scavenger beetle occupying that habitat, the SSHCP preserves 

approximately 23,258 acres of Vernal Pool Ecosystem, including 966 acres of Vernal Pool, 278 

acres of Swale, and 22,014 acres of Valley Grassland (Table 7-51).  

Finally, the SSHCP will also re-establish and/or establish 623 acres of Ricksecker’s water 

scavenger beetle modeled aquatic habitat in the Plan Area. All preservation, re-establishment, 

and/or establishment will be consistent with the Biological Goals and Measurable Objectives for 

this species (Table 7-52). 

Table 7-51 

Permanent Effects and Conservation for Ricksecker’s Water Scavenger Beetle 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Valley Grassland 16,472 Qualitative 16,472 a 22,014 0 

Vernal Pool 389 94 483 966 389 

Swale 234 44 278 278 234b 

Vernal Pool Ecosystem 17,095 138 17,233 23,258 623 
a  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
b Swale re-establishment/establishment may occur in the form of any combination of Swale or Vernal Pool. 
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Table 7-52 

Biological Goals and Measurable Objectives Applicable to  

Ricksecker’s Water Scavenger Beetle 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact 
landscapes that include the highest-
quality habitat for Covered Species 
within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural land 
covers that preserves 34,495 acres and re-establishes or established 1,787 acres of 
habitat for Covered Species and other native biota as a component of the Preserve 
System. Of the 34,495 acres of preservation, at least 6,941 acres will be within the 
UDA. Of the 1,787 acres of re-establishment or establishment at least 130 acres will 
be within the UDA. Preserves will be assembled in accordance with the Conservation 
Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and will 
be located as described in Section 7.5. (minor variations on minimum width may be 
allowed where there are physical constraints in the environment, in accordance with 
the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of 
aquatic resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in Section 
5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization Measures (low-impact 
development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management 
Practices (BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements in the 
UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, and 
STREAM-3. Covered Activities shall implement Preserve Setback requirements in the 
UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of the 
SSHCP Preserve System and are managed in perpetuity (see Objectives VG1, VP1, 
VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established 
during assembly of the SSHCP Preserve System in compliance with Conservation 
Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, and 
freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of swale, and 
50 acres of freshwater marsh re-establishment/establishment occur within the 
Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, or 
establish, natural land covers 
(including Cropland and Irrigated 
Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land cover 
within the Vernal Pool Ecosystem. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) the 
Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will be 
mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery Area and/or 
Cosumnes/Rancho-Seco Recovery Area in accordance with the Conservation Actions 
in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of functional 
Vernal Pool, including at least 50 acres within or adjacent to (within 1 mile of) the 
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Table 7-52 

Biological Goals and Measurable Objectives Applicable to  

Ricksecker’s Water Scavenger Beetle 

Applicable Biological Goals Related Biological Objectives 
Mather Core Recovery Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will be 
assembled in accordance with the Conservation Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) 
land cover type for impacts to the Stream/Creek (VPIH) land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in Table 7-
1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) 
land cover type for impacts to the Stream/Creek (VPIH) land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in Table 7-
1. 

Goal 4. Maintain or improve habitat 
value of natural land covers (including 
Cropland and Irrigated Pasture-
Grassland) that are preserved within 
the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered 
Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained for 
the benefit of Covered Species 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication program 
for invasive species within the Plan Area. Program will include regular weed 
assessment and mapping within the UDA, and a comprehensive weed detection and 
abatement plan for the Plan Area, including training of road crews to identify and 
report weeds. 
Objective HAB5. Monitor preserves for edge effects (e.g., weeds, noise, hydrology, litter). 
Objective HAB6. Collect weather data throughout the County to assist in developing 
status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

Goal 5. Maintain or expand the 
existing distribution of each Covered 
Species within the Plan Area. 

Objective VPI4. Protect and maintain in perpetuity 1,245 acres of Ricksecker’s water 
scavenger beetle (Hydrochara rickseckeri) modeled aquatic habitat within the Plan 
Area to preserve existing distribution. 
Objective VPI5. Ensure that during implementation of Objective VP2, re-established 
and/or established vernal pools are inoculated with soils from impacted vernal pools 
within 1 mile of re-establishment/establishment, in accordance with Conservation 
Actions in Table 7-1. 

 

Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link 23,258 acres of the highest-quality 

habitat for Ricksecker’s water scavenger beetle in the Plan Area. In particular, preservation of 

the Vernal Pool Ecosystem will protect the hydrology and soil conditions necessary for 

persistence of preserved Ricksecker’s water scavenger beetle aquatic habitat.  
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Although the Recovery Plan for Vernal Pool Ecosystems does not include Ricksecker’s water 

scavenger beetle, the Core Recovery Areas designated in the Recovery Plan represent the 

highest-quality intact habitat available in the Plan Area. Therefore, the Conservation Strategy for 

Ricksecker’s water scavenger beetle targets preservation of Ricksecker’s water scavenger beetle 

habitat within Core Recovery Areas. Impacts to Ricksecker’s water scavenger beetle occurring 

within or near the Mather Core Recovery Area and the Cosumnes/Rancho-Seco Core Recovery 

Area will be mitigated through preservation in these Core Recovery areas, providing improved 

conservation for the species as compared to the existing project-by-project permitting.  

As discussed in Section 7.5, the conservation focus outside the UDA is on formation of a large 

landscape-scale Preserve (at least 10,500 acres) in the Cosumnes/Rancho-Seco Core Recovery 

Area that connects to and augments existing preserve that is not part of the SSHCP Preserve 

System. This Landscape Preserve will encompass a heterogeneous range of natural land covers 

and soil types associated with the Vernal Pool Ecosystem in the Plan Area. To the extent 

possible, newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with 

existing preserves, thus making a larger-scale contiguous Preserve System. Required selection 

criteria for Ricksecker’s water scavenger beetle preserved habitat (see Conservation Actions for 

Objective VPI4) will ensure that appropriate vernal pool densities, soil types, geology, adjacent 

modeled habitat, and other factors are included in the SSHCP Preserve System. By preserving a 

range of Ricksecker’s water scavenger beetle aquatic habitats in the Plan Area, the SSHCP will 

help Ricksecker’s water scavenger beetle persist during expected climate change effects on 

precipitation and temperature.  

The Landscape Preserve will be established through land acquisitions that are targeted to (1) 

protect occupied Ricksecker’s water scavenger beetle habitat; (2) capture desired vernal pool 

types, swales, and supporting uplands; (3) add parcels onto existing preserves that increase 

preserve size and minimize habitat fragmentation and edge effects; and (4) provide connections 

to existing preserves that are currently isolated from each other. 

Three Core Preserves, each including more than 500 acres of modeled Ricksecker’s water 

scavenger beetle habitat, will be established in the UDA. In addition to the three Core 

Preserves, up to three Minor Preserves and seven Satellite Preserves will be established and 

linked together within the UDA. The size and shape of all Preserves in the UDA are 

constrained by existing land use and zoning designations. However, to the extent possible, 

SSHCP Preserves will be adjacent to compatible land uses or existing preserves to reduce edge 

effects related to encroaching urban development. Further, under Conservation Action VPI1.2, 

at least 90% of the watershed for each preserved vernal pool will also be preserved. Refer to 

Section 7.4.3 for descriptions of the functional size of preserved areas that will result from the 

combination of SSHCP Preserves with existing preserves. In the absence of the SSHCP, land 
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preservation for project-by-project mitigation would not be located in this coordinated and 

strategic way, and linkages between preserves would be minimal or would not occur at all. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as 

possible to buffer preserves from edge effects and other environmental stressors associated 

with urban development. Under existing project-by-project mitigation, setbacks around 

preserves may allow for activities and encroachments that reduce the effective preservation 

area and allow indirect effects to preserved lands. Further, the SSHCP Conservation Strategy 

protects individual vernal pool watersheds–SSHCP Preserve boundaries would be established 

outside the micro-watershed of preserved vernal pools. Using rigorous Preserve Setback AMMs 

and watershed protection AMMs in conjunction with low-impact AMMs and compatible-use 

AMMs in project planning, the Preserve will maintain existing ecosystem functions and habitat 

values of the Vernal Pool Ecosystem within the Preserve System. By preserving existing 

populations of Ricksecker’s water scavenger beetle in large, interconnected Preserves that are 

protected from edge effects, the beetle will be less affected by future stochastic events and 

more likely to exchange genetic material among adjacent populations via inadvertent tracking 

of eggs and through water flow via interconnected systems of vernal pool and swale. The 

larger Preserves will also facilitate appropriate vernal pool vegetation management activities 

that improve functionality of Ricksecker’s water scavenger beetle habitat, such as prescribed 

livestock grazing and prescribed burning. For example, grazing, fire, and other land 

management actions will reduce aboveground biomass and control non-native grasses’ use of 

water from the perched aquifer.  

Despite the establishment of the Preserve System, the SSHCP recognizes that removal or 

modification of 17,233 acres of the existing 102,676 acres of Ricksecker’s water scavenger beetle 

modeled habitat (i.e., Vernal Pool Ecosystem), especially the removal or modification of 16,901 

acres within the UDA, may result in some loss of species genetic diversity. The SSHCP further 

recognizes that small, isolated Ricksecker’s water scavenger beetle populations that are not 

preserved under the SSHCP may contain genetic diversity of conservation importance (Simovich 

1998). This is less likely in the Plan Area than in other regions as connectivity within Plan Area 

pools remains relatively good. Those pools in the Plan Area that are isolated have become so 

relatively recently, thus limiting the amount of genetic divergence from non-isolated populations. 

Nonetheless, to maximize preservation of genetic diversity and species distribution, the SSHCP 

will preserve Ricksecker’s water scavenger beetle modeled habitat with a range of pool sizes, soil 

types, geologic landforms, and locations within the Plan Area. Refer to Section 7.6.1.1.1 for a 

discussion of how the Preserve System maintains the heterogeneity of the Vernal Pool Ecosystem. 
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The preservation of modeled habitat under the Conservation Strategy represents mitigation to 

the maximum extent possible. However, to maximize beneficial effects on the species, the 

Implementing Entity will also establish or re-establish 623 acres of Ricksecker’s water 

scavenger beetle modeled aquatic habitat in the Plan Area, with a priority on re-establishment 

before establishment. All re-establishment and establishment sites will be inoculated with 

inoculum from the impact or other representative sites, which will assist in maintaining or re-

establishing the historical distribution of the species in the Plan Area. The effectiveness of 

inoculation will be monitored through a special study, as described in Section 8.3.3.5. Re-

establishing pools in historical vernal pool areas will further help to conserve Ricksecker’s 

water scavenger beetle by ensuring no net loss of the total acreage of Ricksecker’s water 

scavenger beetle aquatic habitat in the Plan Area. 

The SSHCP Preserve System will link together SSHCP Preserves and existing preserves that 

have modeled Ricksecker’s water scavenger beetle habitat to help maintain dispersal between 

vernal pool complexes (e.g., dispersal of eggs through surface flows, predator wastes, and mud 

carried on the feet of animals such as waterfowl). For example, four known occurrences for 

Ricksecker’s water scavenger beetle are located in existing preserves in PPU 2. The SSHCP will 

establish Core Preserves and Linkage Preserves that will maintain connectivity between these 

existing occurrences and modeled habitat in other SSHCP Preserves or existing preserves. By 

establishing large Preserves, the SSHCP will also ensure that connectivity between vernal pools 

within SSHCP Preserves is maintained.  

As discussed in Chapter 8, preserve land management techniques, monitoring, and adaptive 

management of habitat for Ricksecker’s water scavenger beetle protected in the Preserve 

System will ensure that vernal pool hydrology, vegetation, and other vernal pool habitat 

characteristics within the SSHCP Preserve System are not degraded and will improve under 

SSHCP management as compared to existing habitat conditions. Goal 4 objectives (Table 7-

49) will directly benefit Ricksecker’s water scavenger beetle habitat from the preparation and 

implementation of Preserve Management Plans (Objectives HAB1, HAB2, HAB3, HAB5) and 

invasive species eradication on Preserves (Objective HAB4). Further, effectiveness monitoring 

of the Conservation Strategy for Ricksecker’s water scavenger beetle will include a special 

study to investigate indirect effects of development on vernal pool crustaceans. The results of 

that study will inform adaptive management of SSHCP Condition 2 AMMs, as well as adaptive 

management of SSHCP Preserves. As Preserve Management Plans are implemented, grazing 

will be managed for the benefit of vernal pool Covered Species habitat by reducing residual 

dry matter in pools and density of non-native grasses in the surrounding uplands, which will 

reduce grasses’ water consumption from the perched aquifer and pools and allow filling from 

surface flows if present. 
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7.6.2.13 Valley Elderberry Longhorn Beetle 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 591 acres 

of modeled habitat for valley elderberry longhorn beetle (Desmocerus californicus 

dimorphus) in the Plan Area, all of which is located in Riparian land cover types (Table 7-

53). The majority of impacts (550 acres) to the modeled valley elderberry longhorn beetle 

habitat will occur in the UDA, including 218 acres of impact to Mine Tailing Riparian 

Woodland, 186 acres of impact to Mixed Riparian Scrub, and 146 acres of impact to Mixed 

Riparian Woodland. The SSHCP assumes that all modeled habitat is occupied by valley 

elderberry longhorn beetle, and thus impacts to known occurrences are not analyzed.  

To mitigate these impacts to valley elderberry longhorn beetle modeled habitat and the take of all 

valley elderberry longhorn beetles occupying that habitat, the SSHCP preserves 964 acres of 

modeled habitat for valley elderberry longhorn beetle. Preservation of the 964 acres of valley 

elderberry longhorn beetle modeled habitat includes the preservation of any combination of 

Mixed Riparian Woodland and Mixed Riparian Scrub.(Table 7-53). Most of the preserved land is 

likely to occur in the Cosumnes River and Deer Creek areas that provide excellent habitat for 

valley elderberry longhorn beetle. Conservation actions for the valley elderberry longhorn beetle 

are consistent with the Biological Goals and Measurable Objectives for this species (Table 7-54). 

Table 7-53 

Permanent Effects and Conservation for Valley Elderberry Longhorn Beetle 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Mine Tailing Riparian 
Woodland  

218 Qualitative 218 218 a 218 b 

Mixed Riparian Woodland  184 Qualitative 184 368 c 184 d 

Mixed Riparian Scrub  189 Qualitative 189 378 c 189 d 

GRAND TOTAL 591 Qualitative 591 964 591 
a  Impacts to Mine Tailing Riparian Woodland will be mitigated by preserving any combination of Mixed Riparian Woodland and Mixed 

Riparian Scrub.  
b Impacts to Mine Tailing Riparian Woodland will be mitigated by re-establishing or establishing any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
c   Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by preserving any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
d  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by re-establishing or establishing any combination of 

Mixed Riparian Woodland and Mixed Riparian Scrub.  
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Table 7-54 

Biological Goals and Measurable Objectives Applicable to  

Valley Elderberry Longhorn Beetle 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization Measures (low-
impact development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management 
Practices (BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements 
in the UDA for creeks and streams as described in AMM STREAM-1, STREAM-
2, and STREAM-3. Covered Activities shall implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 

Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish, 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective RIP1. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective RIP2. Re-establish and/or establish a minimum of 591 acres of Mixed 
Riparian Woodland and/or Mixed Riparian Scrub for impacts to Mixed Riparian 
Woodland, Mixed Riparian Scrub and Mine Tailing Riparian Woodland land cover 
type. Re-establishment and/or establishment will occur in accordance with the 
Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species 
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Table 7-54 

Biological Goals and Measurable Objectives Applicable to  

Valley Elderberry Longhorn Beetle 

Applicable Biological Goals Related Biological Objectives 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the County to assist in 
developing status and trends, track climate change, etc. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective VELB1. Relocate or replace each impacted elderberry shrub 
(Sambucus spp.) according to USFWS Conservation Guidelines for the Valley 
Elderberry Longhorn Beetle (USFWS 1999b). Mitigation will occur in locations 
that are not inundated for 2 continuous weeks, as determined by the TAC. 
Objective VELB2. During implementation of riparian habitat re-establishment 
and/or establishment, strategically include elderberry shrub in the planting palette 
(see Objectives RIP2 and RIP4). 

 

Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link 964 acres of the highest-quality 

riparian habitat for valley elderberry longhorn beetle in the Plan Area. The SSHCP conservation 

focus for valley elderberry longhorn beetle is outside the UDA in PPU 5 and PPU 6, which 

encompass the Cosumnes River and Deer Creek areas. To the extent possible, newly preserved 

lands acquired by the SSHCP will be adjacent to and contiguous with existing preserves, thus 

making a larger-scale contiguous Preserve System. By preserving a range of valley elderberry 

longhorn beetle habitats in the Plan Area, the SSHCP will help valley elderberry longhorn beetle 

persist during expected climate change effects on precipitation and temperature. 

Preserves benefiting valley elderberry longhorn beetle will be established through land 

acquisitions that are targeted to (1) protect occupied valley elderberry longhorn beetle habitat; 

(2) capture long stretches of desired Riparian land cover types; (3) add parcels onto existing 

preserves that increase preserve size and minimize habitat fragmentation and edge effects; and 

(4) provide connections to existing preserves that are currently isolated from each other. 

The size and shape of all Preserves in the UDA are constrained by existing land use and zoning 

designations. However, to the extent possible, SSHCP Preserves that include riparian habitat 
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for valley elderberry longhorn beetle will be adjacent to compatible land uses or existing 

preserves to reduce edge effects related to encroaching urban development. Refer to Section 

7.4.3 for descriptions of the functional size of preserved areas that will result from the 

combination of SSHCP Preserves with existing preserves. In the absence of the SSHCP, land 

preservation for project-by-project mitigation would not be located in this coordinated and 

strategic way, and preservation of long stretches of intact riparian habitat would not occur.  

Another benefit of the SSHCP that would not occur on a project-by-project basis is the 

requirement for Preserve Setbacks, which will establish a minimum 50-foot buffer between 

Urban Development Covered Activities and SSHCP Preserves or existing preserves. Stream 

Setbacks will also protect riparian areas that are not part of Preserves. These setbacks will ensure 

that Preserves and avoided streams are protected from edge effects such as urban runoff, 

proliferation of non-native plants, light and noise exposure, and other environmental stressors. 

Under existing project-by-project mitigation, Preserves are generally established without 

setbacks in developed areas and sacrifice a portion of the preserved lands to these edge effects, 

reducing the effective preservation area. By preserving existing populations of valley elderberry 

longhorn beetle in long, interconnected riparian areas that are protected from edge effects, the 

beetle will be less affected by future stochastic events and more likely to exchange genetic 

material between more remote populations.  

In addition to modeled habitat preservation, the Implementing Entity will also re-establish and/or 

establish 591 acres of valley elderberry longhorn beetle modeled habitat in the Plan Area, with a 

priority on re-establishment before establishment. Under Objective VELB-2, re-

establishment/establishment of riparian habitat will include planting of elderberry, further ensuring 

no net loss of the total acreage of valley elderberry longhorn beetle habitat in the Plan Area.  

Objective VELB-1 will also require that any elderberry shrubs impacted by Covered Activities will 

be relocated or replaced in a suitable location identified by the TAC. This, coupled with the above 

described re-establishment and/or establishment of modeled habitat, will ensure no net loss of habitat 

for valley elderberry longhorn beetle. Relocation or replacement of elderberry shrubs will be 

implemented according to USFWS Conservation Guidelines for the Valley Elderberry Longhorn 

Beetle (USFWS 1999b). 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed 
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of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection 

AMMs, in conjunction with low-impact AMMs and compatible-use AMMs in project planning, 

the Preserve will maintain existing ecosystem functions and habitat values of the Vernal Pool 

Ecosystem within the Preserve System. As discussed in Chapter 8, preserve land management 

techniques, monitoring, and adaptive management of habitat for valley elderberry longhorn 

beetle protected in the Preserve System will ensure that elderberry plants and other habitat 

requirements within the SSHCP Preserve System are not degraded, and will improve under 

SSHCP management as compared to existing habitat conditions. Measurable objectives (Table 7-

51) that in particular will directly benefit valley elderberry longhorn beetle are those designed to 

maintain and enhance habitat, including Preserve Management Plans (Objectives HAB1 and 

HAB2), consideration of management history (Objective HAB3), invasive species eradication 

program (Objective HAB4), collecting weather data to develop status and trends (Objective 

HAB6), and monitoring the groundwater table as it relates to status and trends for riparian habitat 

(Objective RIP5). Permanent indirect effects on modeled habitat, such as weeds, litter, and 

hydrologic alterations will be addressed by Objective HAB5. These actions should result in 

higher overall reproductive success and productivity of the Plan Area population. 

Covered Activities will directly affect one documented occurrence within the UDA (within PPU 

1) and no documented occurrences outside the UDA, out of a total of 156 occurrences in the Plan 

Area. Covered activities are not expected to indirectly affect any occurrences. At least one of the 

156 occurrences will be protected in an SSHCP preserve in PPU 5, and another 111 of the 156 

occurrences are already protected in existing preserves.  

Recovery Plans 

The USFWS published the Valley Elderberry Longhorn Beetle Recovery Plan in 1984. The 

Recovery Plan states that in order to recover the beetle, habitat must be protected along the 

several rivers, including the American, Sacramento, Feather, Stanislaus, Mokelumne, Calavera, 

Cosumnes, and San Joaquin. The Mokelumne and Cosumnes Rivers are located in the central 

and southern portions of the Plan Area. The main components of the Recovery Plan include: 

surveys for presence of the valley elderberry longhorn beetle; development of habitat protection 

plans; restoration of preserved sites (including exotics removal); and management and 

maintenance, including minimizing the use of herbicides and insecticides, preventing removal of 

riparian vegetation, and preventing riprapping of habitat sites. The Recovery Plan includes 

narratives for the following objectives (USFWS 1984). 

1. Preserve and protect known habitat sites to provide adequate habitat conditions for 

valley elderberry longhorn beetle. 

The Recovery Plan identified occupied sites along three specific rivers for habitat 

preservation through long-term administrative actions: American River, Merced River, and 
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Putah Creek (USFWS 1984, p. 22). The Mokelumne and Cosumnes Rivers within the Plan 

Area are not specifically identified for protection in the Recovery Plan. The Recovery Plan 

has a specific objective for developing management plans for protected sites.  

2. Survey riparian forests of the Sacramento and San Joaquin valleys for presence of valley 

elderberry longhorn beetle and incorporate findings into short-term and long-term 

management programs. 

This objective includes surveys along the Mokelume River from Comanche Reservoir 

Dam and along the Cosumnes River from Bridgehouse downstream to their confluences 

with the San Joaquin River.  

3. Determine ecological requirements and management needs of valley elderberry 

longhorn beetle. 

This objective includes field studies of the autecology of the species at known and newly 

discovered sites; laboratory studies on life history; field studies on potential management 

needs at certain sites (Goethe Park, Ancil Hoffman Park, American River Parkway, and 

Solano Lake Park); studies of habitat rehabilitation methods for riparian areas and 

incorporation of results into short- and long-term management programs; determination 

of population status and success of management; and determination of delisting criteria. 

With the exception of management needs at certain sites, these actions could be 

conducted throughout the Plan Area, and so including one or more of these studies as part 

of the SSHCP Monitoring and Management Program will be determined as the 

Monitoring and Management Program is developed in the early years of implementation 

(see Chapter 8). 

4. Preserve and protect newly discovered valley elderberry longhorn beetle habitat to 

provide suitable habitat conditions for the species. 

This objective includes minimizing further degradation, development, or modification of 

habitat (41); protecting newly discovered populations; minimizing use of insecticides, 

herbicides, and other toxic substances; and minimizing other activities that are 

incompatible with habitat maintenance. These actions are all general conservation actions 

that will be incorporated into the SSHCP. 

5. Re-establish valley elderberry longhorn beetle at rehabilitated sites within the species’ 

historical range. 

This objective includes determining suitability of potential existing habitat and 

rehabilitation sites for reintroduction; protecting habitat sites; developing and 

implementing a management program for each site; and reintroducing valley elderberry 
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longhorn beetle at selected sites. These actions are all general conservation actions that 

will be incorporated into the SSHCP. 

6. Increase public awareness of valley elderberry longhorn beetle through education and 

information programs. 

This objective includes signage at county parks; various audio-visual programs, 

publications, brochures, and press releases; and distribution of information to local parks, 

schools, newspapers, radio, and television. Specific site-specific actions for education are 

not identified in the Recovery Plan, but the Preserve System Monitoring and 

Management Program will include this action as appropriate (see Chapter 8). Also, 

because the Recovery Plan dates back to 1984, education actions will need to be updated 

to take advantage of current information technologies (e.g., websites, social media). 

7. Enforce law and regulation to protect valley elderberry longhorn beetle. 

This objective includes informing local agencies about legal status of valley elderberry 

longhorn beetle, including applicable laws and regulations; eliminating illegal collecting; 

and examining the effectiveness of existing laws and regulations and proposing changes 

as necessary. The SSHCP itself is a means to inform local agencies about the species, and 

the other actions are addressed though implementation of the SSHCP, such as 

management of the Preserve System and any changes in local ordinances that relate to 

protection and management of the Preserve System.  

Critical Habitat 

Critical Habitat designated for the valley elderberry longhorn beetle does not occur within the 

Plan Area. Critical Habitat is located north of the Plan Area along the American River. 

7.6.2.14 California Tiger Salamander 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact approximately 

1,757 acres of modeled habitat for California tiger salamander within the Plan Area. The 

SSHCP will impact up to approximately 80 acres of modeled aquatic breeding and foraging 

habitat and up to approximately 1,677 acres of modeled upland habitat within the Plan Area 

(Table 7-55). The majority of impacts to modeled habitat (81%) occur inside the UDA, 

including 1,366 acres of modeled upland habitat and 55 acres of modeled aquatic habitat. 

Covered Activities outside the UDA will directly impact 311 acres of modeled upland habitat 

and 25 acres of modeled aquatic habitat. SSHCP Covered Activities will not impact aquatic or 

upland habitat within California tiger salamander Critical Habitat (Table 7-56). 
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To mitigate these impacts, the SSHCP will preserve a total of 17,062 acres of California tiger 

salamander modeled habitat, including 885 acres of modeled aquatic habitat (Vernal Pool and 

Seasonal Wetland) and 16,177 acres of modeled upland habitat (Blue Oak Savanna and Valley 

Grassland). Of the preserved habitat, 1,872 acres will be in Critical Habitat in PPU 7, including 

61 acres of modeled aquatic habitat and 1,811 acres of modeled upland habitat. The SSHCP will 

also re-establish and/or establish 79 acres of modeled aquatic habitat within the Plan Area. All 

preservation, re-establishment, and/or establishment will be consistent with the Biological Goals 

and Measurable Objectives for this species (Table 7-57). 

Table 7-55 

Permanent Effects and Conservation for California Tiger Salamander 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Upland Habitat 

Blue Oak Savanna  0 Qualitative 0 33 a 0 

Valley Grassland 1,677 Qualitative 1,677 b 16,144 0 

Total Upland Habitat  1,677 Qualitative 1,677 16,177 0 
Aquatic Habitat 

Vernal Pool 57 2 59 762 58 

Seasonal Wetland 21 Qualitative 21 123 21 

Total Aquatic Habitat  78 2 80 885 79 
Total Plan-Wide Habitat 1,755 2 1,757 17,062 79 

a  Impacts to Blue Oak Savanna can be mitigated by preserving any combination of Blue Oak Savanna and Blue Oak Woodland.  
b  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-56 

Permanent Effects and Preservation for California Tiger Salamander Critical Habitat 

Habitat Model Land Cover Types 

Total Critical Habitat (acres) Critical Habitat Unit 3 (acres) 

Total Effect 
Total Habitat 
Preservation Total Effect 

Total Habitat 
Preservation 

Upland Habitat 

Blue Oak Savanna 0 0 0 0 

Valley Grassland 0 1,811 0 1,811 

Total Upland Habitat 0 1,811 0 1,811 
Aquatic Habitat 

Vernal Pool 0 58 0 58 

Seasonal Wetland 0 3 0 3 

Total Aquatic Habitat 0 61 0 61 
Total in Critical Habitat Area 0 1,872 0 1,872 
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Table 7-57 

Biological Goals and Measurable Objectives Applicable to California Tiger Salamander 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization measures (low-
impact development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management 
Practices (BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements 
in the UDA for creeks and streams as described in AMM STREAM-1, STREAM-
2, and STREAM-3. Covered Activities shall implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, 
and freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of 
swale, and 50 acres of freshwater marsh re-establishment/establishment occur 
within the Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, or establish, 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
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Table 7-57 

Biological Goals and Measurable Objectives Applicable to California Tiger Salamander 

Applicable Biological Goals Related Biological Objectives 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The Preserves 
will be assembled in accordance with the Conservation Actions in Table 7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 
Objective BOW1. Preserve a minimum of 47 acres of Blue Oak Woodland and/or 
Blue Oak Savanna for direct impacts to Blue Oak Woodland and Blue Oak 
Savanna. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 

Objective BOW2. Re-establish and/or establish a minimum of 47 acres of Blue 
Oak Woodland and/or Blue Oak Savanna for direct impacts to Blue Oak 
Woodland and Blue Oak Savanna. Re-establishment and/or establishment will 
occur in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether preserves are being managed and maintained 
for the benefit of Covered Species 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the County to assist in 
developing status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective CTS1. Preserve at least five occupied California tiger salamander 
breeding ponds. 
Objective CTS2. During assembly of the SSHCP Preserve System, ensure that 
modeled aquatic and upland habitat for California tiger salamander is preserved. 
Minimum preservation will total: 

 141 acres of aquatic habitat  

 1,677 acres of upland habitat. 

Ensure that mitigation for modeled high-value habitat impacted within California 
tiger salamander Critical Habitat occurs within California tiger salamander Critical 
Habitat (see Objectives BOW1, VP1, SW1, and VG1). 
Objective CTS3. Rural Transportation Project Covered Activities within California 
tiger salamander modeled habitat will be designed to allow California tiger 
salamander movement across the roadway area. 
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Table 7-57 

Biological Goals and Measurable Objectives Applicable to California Tiger Salamander 

Applicable Biological Goals Related Biological Objectives 
Objective VPI5. Ensure that during implementation of Objective VP2, re-
established and/or established vernal pools are inoculated with soils from 
impacted vernal pools within 1 mile of re-establishment/establishment, in 
accordance with Conservation Actions in Table 7-1. 

 

Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link a total of 17,062 acres of California 

tiger salamander modeled habitat Plan-wide, including 16,177 acres of modeled upland habitat 

and 885 acres of modeled aquatic habitat (Table 7-52). Additionally, the preservation of Vernal 

Pool Ecosystem (including pools that provide modeled breeding habitat for California tiger 

salamander) will protect the hydrology and soil conditions necessary for persistence of preserved 

California tiger salamander aquatic habitat.  

Objective VP1b requires that impacts occurring within or near the Cosumnes/Rancho Seco 

Core Recovery Area will be mitigated through preservation in this Core Recovery Area, 

providing improved conservation for the species as compared to the existing project-by-

project permitting.  

As discussed in Section 7.5, the primary conservation focus for California tiger salamander in the 

Plan Area is on the formation of a large landscape-scale Preserve (at least 10,500 acres) in the 

Cosumnes/Rancho-Seco Core Recovery Area that connects to and augments existing preserves 

that are not part of the SSHCP Preserve System. This Landscape Preserve will encompass a 

heterogeneous range of natural land covers and soil types associated with California tiger 

salamander modeled habitat and the Vernal Pool Ecosystem in the Plan Area. To the extent 

possible, newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with 

existing preserves, resulting in a larger-scale contiguous Preserve System.  

Of the 17,062 acres of California tiger salamander modeled habitat to be preserved in the Plan 

Area, virtually all of this preservation will occur outside the UDA, and the majority of this 

preservation will occur in PPU 7. The preserve design focus in PPU 7 is primarily landscape-

scale preservation of natural land covers, targeting Vernal Pool and Valley Grassland in areas 

that are adjacent, or in proximity, to existing preserves, including other mitigation sites and 

mitigation banks in the area. The SSHCP Preserves in PPU 7 will be consolidated with the 

12,500-acre Chance Ranch, providing continuous aquatic and upland habitat that will meet the 

life history needs of the California tiger salamander.  
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Most of the SSHCP Preserve in PPU 7 will be located within the Cosumnes/Rancho-Seco Core 

Recovery Area, including 752 acres of modeled aquatic habitat and 14,434 acres of modeled 

upland habitat (Table 7-53). Since only approximately 52 acres of California tiger salamander 

modeled habitat will be affected within the Cosumnes/Rancho Seco Core Area, this preservation 

will more than compensate for the loss. 

The SSHCP Preserve System will link together SSHCP Preserves and existing preserves that 

have modeled California tiger salamander habitat, to help maintain dispersal between breeding 

sites and modeled upland habitat. For example, there are 14 known occurrences for California 

tiger salamander in existing preserves and 6 known occurrences in SSHCP Preserves outside the 

UDA in PPU 7. The SSHCP Preserves in PPU 7 will, in most cases, directly abut existing 

preserves, providing seamless continuity of modeled habitat. The Preserve System also includes 

312 acres of Linkage Preserve that will connect from the Landscape Preserve in PPU 7 to the 

Cosumnes River corridor located in PPU 5. By establishing large Preserves, the SSHCP will also 

ensure that connectivity between breeding pools within SSHCP Preserves is maintained.  

To ensure that California tiger salamander populations are protected and continue to expand 

within the Plan Area, several species-specific objectives (CTS1 – CTS3) will be implemented as 

part of the Conservation Strategy (Table 7-54). Objective CTS1 will benefit California tiger 

salamander by preserving at least five occupied breeding ponds within the SSHCP Preserve 

System. The conservation actions for this objective also identify the necessary criteria for 

selecting the location and suitability of California tiger salamander breeding ponds, as well as 

associated upland habitats. As a result, both occupied breeding ponds and additional aquatic and 

upland habitat for California tiger salamander will be preserved and maintained within the Plan 

Area, which would not occur on a project-by-project basis. Improved management and 

monitoring under the SSHCP will also allow for expansion of California tiger salamander into 

areas not currently used by the species.  

Objective CTS2 benefits California tiger salamander by requiring preservation of modeled 

aquatic and upland California tiger salamander habitat in SSHCP Preserves, as described above. 

This objective ensures that selected preserve sites contain both modeled aquatic (breeding) 

habitat and upland habitat (that supports fossorial mammals and occurs within 1.5 miles of 

aquatic habitat) for California tiger salamander. By preserving a range of California tiger 

salamander aquatic habitats in the Plan Area, the SSHCP will help California tiger salamander 

persist during expected climate change effects on precipitation and temperature.  

Objective CTS3 will also benefit California tiger salamander occurring near rural transportation 

projects by requiring that these Covered Activities allow safe California tiger salamander 

movement across the roadway. This objective requires targeted species mobility studies to 

determine if movement between breeding ponds or between breeding ponds and upland refugia 
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will be affected by rural transportation Covered Activities within California tiger salamander 

modeled habitat. This information will be used to determine if culvert under-crossings are 

needed and the appropriate locations for these structures. This objective will minimize or 

eliminate ongoing take of California tiger salamander from vehicles traveling on the roadways.  

In addition to modeled habitat preservation, the Implementing Entity will also re-establish and/or 

establish 79 acres of California tiger salamander modeled aquatic habitat in the Plan Area, with a 

priority on re-establishment before establishment. Re-established and/or established aquatic 

habitat will be located no more than 0.5 mile from preserved aquatic habitat to increase the 

likelihood that the re-established and/or established aquatic habitat will be occupied by 

California tiger salamander in the future, which will assist in maintaining or re-establishing the 

historical distribution of the species in the Plan Area. Re-establishing and/or establishing 

breeding pools will also ensure no net loss of the acreage of California tiger salamander aquatic 

habitat in the Plan Area. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed 

of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection 

AMMs in conjunction with low-impact AMMs and compatible-use AMMs in project planning, 

the Preserve will maintain existing ecosystem functions and habitat values of the Vernal Pool 

Ecosystem within the Preserve System. As discussed in Chapter 8, preserve land management 

techniques, monitoring, and adaptive management of habitat for California tiger salamander 

protected in the Preserve System will ensure that vernal pool and seasonal wetland hydrology, 

vegetation, and other vernal pool and seasonal wetland habitat characteristics within the 

SSHCP Preserve System are not degraded, and will improve under SSHCP management as 

compared to existing habitat conditions. Goal 4 objectives will directly benefit California tiger 

salamander habitat from the preparation and implementation of Preserve Management Plans 

(Objectives HAB1, HAB2, and HAB4) designed to maintain and enhance aquatic habitat, 

including early detection and eradication of invasive species such as American bullfrogs 

(Lithobates catesbeianus) and crayfish (Procambarus sp.) in Preserves. Additionally, 

Objective HAB7 will include monitoring of vegetation height, management of which will 

benefit California tiger salamander since this species has difficulty migrating across areas with 

tall or dense vegetation. Monitoring and managing grazing practices in grassland habitats can 
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help to maintain migration pathways between upland sites and aquatic locations. These actions 

should result in higher overall reproductive success and productivity of the Plan Area breeding 

population. Permanent indirect effects on aquatic habitats such as hydrologic alterations will be 

tracked through studies of edge effects at Preserve boundaries, as directed by Objective HAB5. 

This information will feed into adaptive management of vernal pools and will benefit the 

California tiger salamander using that habitat. 

Further, effectiveness monitoring of the Conservation Strategy for California tiger salamander 

will include a special study to investigate indirect effects of development on the Vernal Pool 

Ecosystem. The results of that study will inform adaptive management of SSHCP Condition 2 

AMMs, as well as adaptive management of SSHCP Preserves. As Preserve Management Plans 

are implemented, grazing will be managed for the benefit of vernal pool Covered Species and 

California tiger salamander by reducing the density of non-native grasses in the surrounding 

uplands, which will not only improve the ability of California tiger salamander to move through 

upland habitat, but will also reduce water consumption from the perched aquifer and pools and 

allow filling from surface flows if present. 

Critical Habitat 

The California tiger salamander primary Critical Habitat constituent elements (USFWS 2005b) 

are described in a similar manner as the SSHCP aquatic (Vernal Pool and Seasonal Wetland) and 

terrestrial upland (Blue Oak Savanna, Blue Oak Woodland, and Valley Grassland) land
 
cover 

types located anywhere within designated Critical Habitat.  

The SSHCP Conservation Strategy will preserve a total of 1,872 acres of modeled aquatic and 

upland habitat within California tiger salamander CHU 3. SSHCP Covered Activities will not 

impact aquatic or upland habitat within California tiger salamander Critical Habitat. 

Monitoring and adaptive management under the SSHCP will ensure that the PCEs for California 

tiger salamander are maintained within the CHU, and allow the PCEs to provide their intended 

conservation function for the species.  

Recovery Plan 

USFWS has prepared a Draft Recovery Plan for the Central California Distinct Population 

Segment of the California Tiger Salamander (Ambystoma californiense) (USFWS 2016). The 

Draft Recovery Plan includes three recovery objectives for the species: 

1. Secure self-sustaining populations of Central California tiger salamander throughout the 

full range of the Distinct Population Segment, ensuring conservation of genetic 

variability and diverse habitat types (e.g., across elevation and precipitation gradients). 
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2. Ameliorate or eliminate the threats that caused the species to be listed, and any future threats. 

3. Restore and conserve a healthy ecosystem supportive of Central California tiger 

salamander populations. 

The Plan Area is located within the Central Valley Recovery Unit of the Draft Recovery Plan, 

and contains approximately 62,937 acres of the 207,100-acre Rancho Seco Management Unit. 

SSHCP Covered Activities would impact up to 45 acres of modeled upland habitat and 6 acres 

of modeled aquatic habitat in the Rancho Seco Management Unit of the Central Valley 

Recovery Unit (Table 7-58). 

Table 7-58 

Permanent Effects and Conservation in Recovery  

Area for California Tiger Salamander 

Habitat Model Land Cover 
Types 

Rancho Seco Management Unit 
Total Effect Total Habitat Preservation 

Upland Habitat 

Blue Oak Savanna 0 33 

Valley Grassland 45 14,530 

Total Upland Habitat 45 14,563 

Aquatic Habitat 

Vernal Pool 6 697 

Seasonal Wetland 0 47 

Total Aquatic Habitat 6 744 

Total in Management Unit 51 15,308 
 

The Draft Recovery Plan stipulates that preserves in the Central Valley Recovery Unit must be at 

least 3,398 acres in size to allow for sufficient upland and breeding habitat. The target number of 

preserves for the Rancho Seco Management Unit is 5, with a total area of 16,990. The SSHCP 

would create approximately 15,308 acres of preserve in the Rancho Seco Management Unit, 

including a Landscape Preserve of greater than 10,000 acres. Many of the recovery actions 

identified in the Draft Recovery Plan are included in the SSHCP, including locating preserves 

where fossorial mammals create adequate burrow habitat (Objective CTS2), removal of non-

native invasive vegetation and invasive wildlife (Objective HAB4), maintaining linkages 

between preserves (Objective L2), design undercrossings to minimize road mortality of 

California tiger salamanders (Objective CTS3), and ensure long-term monitoring and 

management of preserve sites in perpetuity (refer to Chapter 8). 
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7.6.2.15 Western Spadefoot 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 23,207 acres of modeled habitat for western spadefoot within the Plan Area. The 

SSHCP will impact up to approximately 1,164 acres of modeled aquatic breeding and foraging 

habitat, which includes Vernal Pool, Swale, Seasonal Wetland, Open Water, Stream/Creek, and 

Stream/Creek (VPIH); and up to approximately 22,043 acres of modeled upland habitat, which 

includes Blue Oak Savanna, Blue Oak Woodland, and Valley Grassland within the Plan Area 

(Table 7-59). The majority of impacts to modeled habitat (97%) will occur inside the UDA, 

including 21,329 acres of modeled upland habitat and 1,089 acres of modeled aquatic habitat.  

To mitigate these impacts, the SSHCP will preserve a total of approximately 23,708 acres of 

western spadefoot modeled habitat, including approximately 1,647 acres of modeled aquatic 

habitat (vernal pool, swale, seasonal wetland, open water, stream/creek, and stream/creek 

[VPIH]) and approximately 22,061 acres of modeled upland habitat (blue oak savanna and valley 

grassland). The SSHCP will also re-establish and/or establish 1,022 acres of modeled aquatic 

habitat and 47 acres of modeled upland habitat within the Plan Area. All preservation, re-

establishment, and/or establishment will be consistent with the Biological Goals and Measurable 

Objectives for this species (Table 7-60). 

Table 7-59 

Permanent Effects and Conservation for Western Spadefoot 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(Acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Upland Habitat 

Blue Oak Savanna 38 Qualitative 38 38a 38 b 

Blue Oak Woodland 9 Qualitative 9 9a 9 b 

Valley Grassland 21,996 Qualitative 21,996 c 22,014 0 

Total Upland Habitat  22,043 Qualitative 22,043 22,061 47 

Aquatic Habitat 

Vernal Pool 389 94 483 966 389 

Swale 234 44 278 278 256 

Seasonal Wetland 105 Qualitative 105 105 105 

Open Water 155 Qualitative 155 155 155 d 

Stream/Creek 117 Qualitative 117 117 117 
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Table 7-59 

Permanent Effects and Conservation for Western Spadefoot 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(Acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Stream/Creek (VPIH) 22 4 26 26 0e 

Total Aquatic Habitat  1,022 142 1,164 1,647 1,022 

Total Plan-Wide Habitat 23,065 142 23,207 23,708 1,069 
a  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by preserving any combination of Blue Oak Savanna and Blue 

Oak Woodland. 
b  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by re-establishing or establishing any combination of Blue Oak 

Woodland and Blue Oak Savanna.  
c  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
d  Re-establishment and/or establishment of Open Water can be achieved by re-establishing and/or establishing an aquatic land cover type 

that provides equivalent or better habitat value for Covered Species affected by the loss of Open Water, as determined by the TAC. 
e  Re-establishment/establishment to mitigate effects to Stream/Creek (VPIH) will be in the form of Swale, which has been added to the 234 

acres necessary to mitigate effects to Swale. 

Table 7-60 

Biological Goals and Measurable Objectives Applicable to Western Spadefoot 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization Measures (low-
impact development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management 
Practices (BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements 
in the UDA for creeks and streams as described in AMM STREAM-1, STREAM-
2, and STREAM-3. Covered Activities shall implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
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Table 7-60 

Biological Goals and Measurable Objectives Applicable to Western Spadefoot 

Applicable Biological Goals Related Biological Objectives 
Objective W5. Ensure that aquatic resources are re-established and/or 
established or during assembly of the SSHCP Preserve System in compliance 
with Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 
Objective W7. Ensure that when re-establishing/establishing vernal pools, swales, 
and freshwater marsh that a minimum of 50 acres of vernal pool, 30 acres of 
swale, and 50 acres of freshwater marsh re-establishment/establishment occur 
within the Morrison Creek Watershed. 

Goal 3. Preserve, re-establish, or establish, 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 
Objective BOW1. Preserve a minimum of 47 acres of Blue Oak Woodland and/or 
Blue Oak Savanna for direct impacts to Blue Oak Woodland and Blue Oak 
Savanna. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective BOW2. Re-establish and/or establish a minimum of 47 acres of Blue 
Oak Woodland and/or Blue Oak Savanna for direct impacts to Blue Oak 
Woodland and Blue Oak Savanna. Re-establishment and/or establishment will 
occur in accordance with the Conservation Actions in Table 7-1. 
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Table 7-60 

Biological Goals and Measurable Objectives Applicable to Western Spadefoot 

Applicable Biological Goals Related Biological Objectives 
Objective OW1. Preserve a minimum of 155 acres of Open Water (or a land 
cover that provides equivalent or better habitat for Covered Species affected by 
the loss of Open Water, as determined by the Technical Advisory Committee 
(TAC)). The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective OW2. Re-establish and/or establish a minimum of 155 acres of Open 
Water (or a land cover that provides equivalent or better habitat value for Covered 
Species affected by the loss of Open Water, as determined by the TAC). Re-
establishment and/or establishment will occur in accordance with the Conservation 
Actions in Table 7-1. 
Objective SC1. Preserve a minimum of 117 acres of the Stream/Creek land 
cover. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 

Objective SC2. Re-establish and/or establish a minimum of 117 acres of the 
Stream/Creek land cover. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the County to assist in 
developing status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective WS1. During assembly of the SSHCP Preserve System, ensure that 
modeled aquatic and upland habitat for western spadefoot (Spea hammondii) is 
preserved.  

Minimum preservation will total: 

 1,531 acres of aquatic habitat 

 22,044 acres of upland habitat.  

Ensure that mitigation for modeled high-value habitat impacted within the Mather 
Core or Cosumnes/Rancho-Seco Core Recovery Areas occurs within the Core 
Recovery Areas (see Objectives BOW1, VP1, VP3, SW1, SC1, OW1, and VG1). 
Objective WS2. During assembly of the SSHCP Preserve System, ensure that 
modeled aquatic habitat for western spadefoot is re-established and/or 
established. Minimum re-establishment and/or establishment will total 906 acres 
of aquatic habitat.  
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Table 7-60 

Biological Goals and Measurable Objectives Applicable to Western Spadefoot 

Applicable Biological Goals Related Biological Objectives 
Ensure that mitigation for modeled high-value habitat impacted within the Mather 
Core or Cosumnes/Rancho-Seco Core Recovery Areas occurs within the Core 
Recovery Areas (see Objectives VP2, SW2, and OW2). 

 

Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link a minimum of 1,647 acres of 

modeled aquatic habitat in the Plan Area, including 1,534 acres of aquatic habitat in the Mather 

and Cosumnes/Rancho-Seco Core Recovery Areas, which will provide adequate aquatic 

habitat for western spadefoot in the Plan Area. In addition, through ensuring that a minimum of 

22,061 acres of modeled upland habitat for western spadefoot is preserved in the Plan Area 

including 19,610 acres of upland habitat within the Mather and Cosumnes/Rancho-Seco Core 

Recovery Areas, western spadefoot will have adequate upland habitat in the Plan Area. 

Additionally, the preservation of Vernal Pool Ecosystem (including pools that provide modeled 

breeding habitat for western spadefoot) will protect the hydrology and soil conditions 

necessary for persistence of preserved western spadefoot aquatic habitat.  

Objective VP1b requires that impacts occurring within the Mather and Cosumnes/Rancho Seco 

Core Recovery Areas will be mitigated through preservation in these Core Recovery Areas, 

providing improved conservation for the species as compared to the existing project-by-

project permitting.  

As discussed in Section 7.5, the primary conservation focus for western spadefoot in the Plan 

Area is on the formation of a large landscape-scale Preserve (at least 10,500 acres) in the 

Cosumnes/Rancho-Seco Core Recovery Area that connects to and augments existing preserves 

that are not part of the SSHCP Preserve System. This Landscape Preserve will encompass a 

heterogeneous range of natural land covers and soil types associated with western spadefoot 

modeled habitat and the Vernal Pool Ecosystem in the Plan Area. To the extent possible, newly 

preserved lands acquired by the SSHCP will be adjacent to and contiguous with existing 

preserves, resulting in a larger-scale contiguous Preserve System.  

The majority of the preservation will occur outside the UDA, and most of this preservation will 

occur in the Cosumnes/Rancho Seco Core Recovery Area (in PPU 7) and in a small portion of the 

Mather Core Recovery Area. The preserve design focus outside the UDA is primarily landscape-

scale preservation of natural land covers, targeting Vernal Pool and Valley Grassland in areas that 

are adjacent, or in proximity, to existing preserves, including other mitigation sites and mitigation 
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banks in the area. The SSHCP Preserve in PPU 7 will be consolidated with the 12,500-acre Chance 

Ranch, providing continuous aquatic and upland habitat that will meet the life history needs of the 

western spadefoot. Inside the UDA, a total of 6,380 acres will be preserved. Even though a large 

landscape-scale Preserve was not possible inside the UDA due to development and numerous 

additional constraints, large connected Preserves is still a primary goal.  

The SSHCP Preserve System will link together SSHCP Preserves and existing preserves that have 

modeled western spadefoot habitat to help maintain dispersal between breeding sites and modeled 

upland habitat. For example, there are three known occurrences for western spadefoot in existing 

preservation outside the UDA in PPUs 5 and 7, and seven known occurrences in SSHCP Preserves 

in PPU 7. The SSHCP Preserves in PPU 7 will in most cases directly abut existing preserves, 

providing seamless continuity of modeled habitat. The Preserve System also includes a Linkage 

Preserve that will connect from the Landscape Preserve in PPU 7 to the Cosumnes River/Deer 

Creek Wildlife Movement Corridor located in PPU 5. Inside the UDA, there are two known 

occurrences of western spadefoot in existing preserves in PPUs 1 and 3, and two occurrences in 

SSHCP Preserves in PPUs 1 and 2. The Preserve System also includes a Linkage Preserve that will 

connect SSHCP Preserves and existing preserves in PPU 1. As a result, aquatic and upland habitat 

for western spadefoot will be preserved and maintained within the Plan Area, which would not 

occur on a project-by-project basis. Improved management and monitoring under the SSHCP will 

also allow for expansion of western spadefoot into areas not currently used by the species.  

To ensure that western spadefoot populations are protected and continue to expand within the 

Plan Area, two species-specific objectives (WS1 and WS2) will be implemented as part of the 

Conservation Strategy. Objective WS1 will benefit western spadefoot during assembly of the 

SSHCP Preserve System, by ensuring that modeled aquatic and upland habitat for western 

spadefoot is preserved. The conservation actions for this objective also identify minimum 

preservation acreages for both modeled aquatic and modeled upland habitats. By preserving a 

range of western spadefoot aquatic habitats in the Plan Area, the SSHCP will help western 

spadefoot persist during expected climate change effects on precipitation and temperature.  

Objective WS2 will also benefit western spadefoot during assembly of the SSHCP Preserve 

System, by ensuring that modeled aquatic habitat for western spadefoot is re-established and/or 

established. The conservation action for this objective also identifies the minimum acreage for 

re-establishment and/or establishment of aquatic habitat. Additionally, this objective will ensure 

that any re-established or established aquatic habitat is located no more than 500 feet from 

preserved aquatic habitat. This requirement will increase the likelihood that the re-established or 

established aquatic habitat will be occupied by western spadefoot in the future, which will assist 

in maintaining or re-establishing the historical distribution of the species in the Plan Area. Re-

establishing and/or establishing breeding pools will also ensure no net loss of western spadefoot 

aquatic habitat in the Plan Area. 
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Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries that would be established outside the micro-

watershed of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed 

protection AMMs in conjunction with low-impact AMMs and compatible-use AMMs in project 

planning, the Preserve will maintain existing ecosystem functions and habitat values of the 

Vernal Pool Ecosystem within the Preserve System. As discussed in Chapter 8, preserve land 

management techniques, monitoring, and adaptive management of habitat for western spadefoot 

protected in the Preserve System will ensure that vernal pool and seasonal wetland hydrology, 

vegetation, and other vernal pool and seasonal wetland habitat characteristics within the SSHCP 

Preserve System are not degraded, and will improve under SSHCP management as compared to 

existing habitat conditions. Goal 4 objectives will directly benefit western spadefoot habitat from 

the preparation and implementation of Preserve Management Plans (Objectives HAB1, HAB2, 

and HAB4) designed to maintain and enhance aquatic habitat, including early detection and 

eradication of invasive species such as American bullfrogs and crayfish in Preserves (Table 7-

57). Additionally, Objective HAB7 will include monitoring of vegetation height, management of 

which will benefit western spadefoot since this species has difficulty moving through areas with 

tall or dense vegetation. Monitoring and managing grazing practices in grassland habitats can 

help to maintain movement pathways between upland sites and aquatic locations. These actions 

should result in higher overall reproductive success and productivity of the Plan Area breeding 

population. Permanent indirect effects on aquatic habitats such as hydrologic alterations will be 

tracked through studies of edge effects at Preserve boundaries, as directed by Objective HAB5. 

This information will feed into adaptive management of vernal pools and will benefit western 

spadefoot using that habitat. 

Further, effectiveness monitoring of the Conservation Strategy for western spadefoot will include 

a special study to investigate indirect effects of development on the Vernal Pool Ecosystem. The 

results of that study will inform adaptive management of SSHCP Condition 2 AMMs, as well as 

adaptive management of SSHCP Preserves. As Preserve Management Plans are implemented, 

grazing will be managed for the benefit of vernal pool Covered Species and western spadefoot 

by reducing the density of non-native grasses in the surrounding uplands, which will not only 

improve the ability of western spadefoot to move through upland habitat, but also reduce water 

consumption from the perched aquifer and pools and allow filling from surface flows if present. 
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Recovery Plans 

To conserve this species, the Recovery Plan prioritizes preservation of Vernal Pool Ecosystem within 

several core areas, including the Mather Core Recovery Area and the Cosumnes/Rancho Seco Core 

Recovery Area in the Plan Area. SSHCP Covered Activities are anticipated to impact up to 

approximately 8,600 acres of western spadefoot modeled habitat in the Recovery Areas (Table 7-61).  

The SSHCP Conservation Strategy will preserve and link approximately 21,144 acres of modeled 

habitat for western spadefoot in the Recovery Areas. The SSHCP especially focuses conservation 

for the western spadefoot on the large areas of intact habitat present in the Cosumnes/Rancho Seco 

Core Recovery Area. A total of 15,299 acres of Vernal Pool Ecosystem will be preserved there, 

including 897 acres of aquatic habitat and 14,402 acres of valley grassland in hydrologically 

connected uplands (Table 7-61). When combined with existing preserves, 83% of the modeled 

western spadefoot habitat in the Cosumnes/Rancho Seco Core Recovery Area will be preserved, 

consistent with the 80% target of the 2005 Recovery Plan.  

Within the Mather Core Recovery Area, existing and planned development constrains the 

inventory of western spadefoot habitat that is available for preservation. Therefore, the SSHCP 

preserves a total of 5,601 acres of Vernal Pool Ecosystem in the Mather Core Recovery Area, 

including 440 acres of aquatic habitat and 5,161 acres of valley grassland in hydrologically 

connected uplands. When combined with existing preserves, 46% of the modeled western 

spadefoot habitat in the Mather Core Recovery Area will be preserved.  

Table 7-61 

Habitat Impacts and Conservation in Core Recovery Areas for Western Spadefoot 

Land Cover Types 
Direct Effects 

(acres) 
Indirect Effects 

(acres) 
Total Effects 

(acres) 
Total Habitat 

Preservation (acres) 
Mather Core Recovery Area 

Upland Habitat 

Blue Oak Savanna  9 Qualitative 9 15 

Blue Oak Woodland 0 Qualitative 0 0 

Valley Grassland 8,118 Qualitative 8,118 5,161 

Total Upland Habitat 8,127 Qualitative 8,127 5,176 

Aquatic Habitat 

Vernal Pool 144 72 216 288 

Swale 112 38 150 126 

Seasonal Wetland 6 Qualitative 6 1 

Open Water 26 Qualitative 26 56 

Stream/Creek 6 Qualitative 6 11 
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Table 7-61 

Habitat Impacts and Conservation in Core Recovery Areas for Western Spadefoot 

Land Cover Types 
Direct Effects 

(acres) 
Indirect Effects 

(acres) 
Total Effects 

(acres) 
Total Habitat 

Preservation (acres) 
Stream/Creek (VPIH) 13 3 16 26 

Total Aquatic Habitat  307 113 420 508 

Total in Core Recovery Area 8,434 113 8,547 5,684 
Cosumnes/Rancho-Seco Core Recovery Area 

Upland Habitat 

Blue Oak Savanna  0 Qualitative 0 33 

Valley Grassland 46 Qualitative 46 14,402 

Total Upland Habitat 46 Qualitative 46 14,435 

Aquatic Habitat 

Vernal Pool 6 0 6 708 

Swale 1 0 1 189 

Seasonal Wetland 0 Qualitative 0 50 

Open Water 0 Qualitative 0 4 

Stream/Creek 0 Qualitative 0 62 

Stream/Creek (VPIH) 0 0 0 0 

Total Aquatic Habitat  7 0 7 1,013 

Total in Core Recovery Area 53 0 53 15,448 
Total Core Recovery Area 

Upland Habitat 

Blue Oak Savanna  9 Qualitative 9 47 

Valley Grassland 8,164 Qualitative 8,164 19,563 

Total Upland Habitat 8,173 Qualitative 8,173 19,610 

Aquatic Habitat 

Vernal Pool 150 72 222 996 

Swale 113 38 151 315 

Seasonal Wetland 6 Qualitative 6 51 

Open Water 26 Qualitative 26 61 

Streams/Creeks 6 Qualitative 6 73 

Streams/Creeks (VPIH) 13 3 16 38 

Total Aquatic Habitat  314 113 427 1,534 

Total in Core Recovery Areas 8,487 113 8,600 21,144 
 

The SSHCP Conservation Strategy is equivalent to implementation of the 2005 Recovery Plan 

for the Plan Area because it provides an alternative Conservation Strategy for conserving western 

spadefoot and contains the six elements of recovery. The manner in which the SSHCP achieves 

this consistency for western spadefoot is discussed in detail in Section 7.6.3.  
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7.6.2.16 Giant Gartersnake 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment  

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 2,358 acres of modeled habitat for giant gartersnake within the Plan Area (Table 

7-62). The SSHCP will impact up to approximately 169 acres of modeled aquatic habitat (core 

and peripheral) and up to approximately 2,189 acres of modeled upland habitat within the Plan 

Area (Table 7-62). The majority of impacts to modeled habitat (89%) occur inside the UDA, 

including 144 acres of modeled aquatic habitat and 1,965 acres of modeled upland habitat. 

Covered Activities outside the UDA will directly impact approximately 25 acres of modeled 

aquatic habitat and 224 acres of modeled upland habitat.  

To mitigate these impacts, the SSHCP will preserve a total of 5,524 acres of giant gartersnake 

modeled habitat within the Plan Area, including 406 acres of modeled aquatic habitat and 5,118 

acres of modeled upland habitat (Table 7-58). Most of this preservation will occur outside the 

UDA in PPU 7. Of the preserved habitat, 996 acres will be in high-value habitat, including 325 

acres of modeled aquatic habitat and 671 acres of modeled upland habitat (Table 6-63). High-

value habitat is specifically limited to modeled habitat within the Badger Creek and Stone Lakes 

NWR areas where there are known subpopulations of giant gartersnake. The SSHCP will also re-

establish and/or establish 303 acres of modeled habitat within the Plan Area, including 169 acres 

of modeled aquatic habitat and 134 acres of modeled upland habitat. Approximately 232 acres of 

the 303 acres to be re-established and/or established will be in high-value habitat (Table 6-63). 

All preservation, re-establishment, and/or establishment will be consistent with the Biological 

Goals and Measurable Objectives for this species (Table 7-64). 

Table 7-62 

Permanent Effects and Conservation for Giant Gartersnake 

Land Cover Types 
Direct Effects 

(acres) 

Indirect 
Effects 
(Acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Plan-Wide Habitat (includes High-Value Habitata) 

Seasonal Wetland 39 Qualitative 39 100 39 

Freshwater Marsh 71 Qualitative 71 127 71 

Open Water 25 Qualitative 25 62b 25c 

Streams/Creeks 34 Qualitative 34 117 34 

Total Aquatic Habitat  169 Qualitative 169 406 169 
Mixed Riparian Scrub 135 Qualitative 135 105d 134e 
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Table 7-62 

Permanent Effects and Conservation for Giant Gartersnake 

Land Cover Types 
Direct Effects 

(acres) 

Indirect 
Effects 
(Acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Valley Grassland 2,054 Qualitative 2,054 5,013f 0 

Total Upland Habitat  2,189 Qualitative 2,189 5,118 134 
Total Plan-Wide Habitat 2,358 Qualitative 2,358 5,524 303 

a 
High-value habitat is specifically limited to the Badger Creek and Stone Lakes NWR areas where there are known subpopulations of giant 
gartersnake. High-value habitat for giant gartersnake includes Freshwater Marsh, Stream/Creek, Open Water (excluding ski lakes), 
Seasonal Wetland, Mixed Riparian Scrub, and Valley Grassland land cover types in these areas. 

b Preservation of Open Water can be achieved by preserving any aquatic land cover type that provides equivalent or better habitat value for 
Covered Species affected by the loss of Open Water, as determined by the TAC. 

c  Re-establishment and/or establishment of Open Water can be achieved by re-establishing and/or establishing any aquatic land cover type 
that provides equivalent or better habitat value for Covered Species affected by the loss of Open Water, as determined by the TAC. 

d  Impacts to Mixed Riparian Scrub can be mitigated by preserving any combination of Mixed Riparian Woodland and Mixed Riparian Scrub.  
e  Impacts to Mixed Riparian Scrub can be mitigated by re-establishing or establishing any combination of Mixed Riparian Woodland and 

Mixed Riparian Scrub or any combination of the two.  
f  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-63 

Permanent Effects and Conservation for Giant Gartersnake High-Value Habitat 

Land Cover Types 
Direct Effects 

(acres) 

Indirect 
Effects 
(Acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
High-Value Habitata 

Seasonal Wetland 27 Qualitative 27 67 27 

Freshwater Marsh 58 Qualitative 58 127 58 

Open Water 2 Qualitative 2 31b 2c 

Stream/Creek 17 Qualitative 17 100 17 

Total High-Value Aquatic 
Habitat 

104 Qualitative 104 325 104 

Mixed Riparian Scrub 127 Qualitative 127 47d 128e 

Valley Grassland 375 Qualitative 375 624f 0 

Total High-Value Upland 
Habitat 

502 Qualitative 502 671 128 

Total High-Value Habitat 606 Qualitative 606 996 232 
a 

High-value habitat is specifically limited to the Badger Creek and Stone Lakes NWR areas where there are known subpopulations of giant 
gartersnake. High-value habitat for giant gartersnake includes Freshwater Marsh, Stream/Creek, Open Water (excluding ski lakes), 
Seasonal Wetland, Mixed Riparian Scrub, and Valley Grassland land cover types in these areas. 

b Preservation of Open Water can be achieved by preserving any aquatic land cover type that provides equivalent or better habitat value for 
Covered Species affected by the loss of Open Water, as determined by the TAC. 

c  Re-establishment and/or establishment of Open Water can be achieved by re-establishing and/or establishing any aquatic land cover type 
that provides equivalent or better habitat value for Covered Species affected by the loss of Open Water, as determined by the TAC. 

d  Impacts to Mixed Riparian Scrub can be mitigated by preserving any combination of Mixed Riparian Woodland and Mixed Riparian Scrub.  
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e  Impacts to Mixed Riparian Scrub can be mitigated by re-establishing or establishing any combination of Mixed Riparian Woodland and 
Mixed Riparian Scrub.  

f  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 

Table 7-64 

Biological Goals and Measurable Objectives Applicable to Giant Gartersnake 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W1. Ensure that during implementation of Objective L2 (establishing minimum of 
11 Linkage Preserves), the Linkage Preserves that include creeks or streams will include 
the creek plus a minimum 300-foot setback on each side of the creek. 
Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization Measures (low-
impact development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management 
Practices (BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements 
in the UDA for creeks and streams as described in AMM STREAM-1, STREAM-
2, and STREAM-3. Covered Activities shall implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish, 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective RIP1. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective RIP2. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
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Table 7-64 

Biological Goals and Measurable Objectives Applicable to Giant Gartersnake 

Applicable Biological Goals Related Biological Objectives 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective FWM1. Preserve a minimum of 127 acres of Freshwater Marsh. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1 
Objective FWM2. Re-establish and/or establish a minimum of 127 acres of 
functional Freshwater Marsh. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 
Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 
Objective OW1. Preserve a minimum of 155 acres of Open Water (or a land 
cover that provides equivalent or better habitat for Covered Species affected by 
the loss of Open Water, as determined by the Technical Advisory Committee 
(TAC)). The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective OW2. Re-establish and/or establish a minimum of 155 acres of Open 
Water (or a land cover that provides equivalent or better habitat value for Covered 
Species affected by the loss of Open Water, as determined by the TAC). Re-
establishment and/or establishment will occur in accordance with the Conservation 
Actions in Table 7-1. 
Objective SC1. Preserve a minimum of 117 acres of the Stream/Creek land 
cover. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 

Objective SC2. Re-establish and/or establish a minimum of 117 acres of the 
Stream/Creek land cover. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
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Table 7-64 

Biological Goals and Measurable Objectives Applicable to Giant Gartersnake 

Applicable Biological Goals Related Biological Objectives 
Objective HAB6. Collect weather data throughout the County to assist in 
developing status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective GGS1. During assembly of the SSHCP Preserve System, ensure that 
modeled habitats for giant gartersnake are preserved along the following creeks 
(or other creeks that are determined by the TAC to provide similar giant 
gartersnake habitat value):  

 Lower Laguna Creek, mainly between Twin Cities Road (State Route 104) and 
Miess Road;  

 Skunk Creek, which flows into the Cosumnes River northwest of the City of 
Galt;  

 the short Willow Creek and tributaries of Badger Creek, which are to the north 
of the lower Laguna Creek and west of the Folsom South Canal; and  

 Badger Marsh.  
Mitigation for impacts to modeled habitats for giant gartersnake that occur along 
Badger Creek and Stone Lakes will occur along these drainages.  

Minimum preservation will total 

 170 acres of giant gartersnake high-value aquatic habitat and 

 2,323 acres of giant gartersnake high-value upland habitat.  

 (See Objectives AG1, FWM1, SW1, SC1, OW1, RIP1, RIP3, and VG1.) 
Objective GGS2. During assembly of the SSHCP Preserve System, ensure that 
modeled habitats for giant gartersnake are re-established and/or established 
along the following creeks (or other creeks that are determined by the TAC to 
provide similar habitat value):  

 Lower Laguna Creek, mainly between Twin Cities Road (State Route 104) and 
Miess Road;  

 Skunk Creek: this creek flows into the Cosumnes River northwest of the City of 
Galt;  

 north of Lower Laguna Creek and west of the Folsom South Canal are several 
small creeks—the short Willow Creek and tributaries of Badger Creek; and  

 Badger Marsh.  
Mitigation for impacts to modeled habitats for giant gartersnake that occur along 
Badger Creek and Stone Lakes will occur along these drainages.  

Minimum re-establishment and/or establishment will total 

 170 acres of high-value aquatic habitat and 

 134 acres of high-value upland habitat.  

 (See Objectives SW2, OW2, RIP2, and RIP4.) 
Objective GGS3. Plan Permittees will conduct a study to establish hydrologic 
baseline conditions along Badger Creek to identify what level of hydrology is 
necessary to support giant gartersnake and acquire a water source to maintain 
the minimum level of hydrology during the summer months when agricultural 
runoff may wane. 
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Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link a minimum of 406 acres of modeled 

aquatic habitat in the Plan Area including 325 acres of high-value aquatic habitat in the Badger 

Creek and Stone Lakes NWR areas, which will provide adequate aquatic habitat for giant 

gartersnake in the Plan Area. In addition, through ensuring that a minimum of 5,118 acres of 

modeled upland habitat for giant gartersnake is preserved in the Plan Area, including 671 acres 

of high-value upland habitat within the Badger Creek and Stone Lakes NWR areas, giant 

gartersnake will have adequate upland habitat in the Plan Area. Plan Area streams and creeks 

will be protected from direct and indirect effects of urban development through Stream Setbacks, 

as described in AMM STREAM-1 and STREAM-2.  

Objective GGS1 requires that impacts occurring within or near the Badger Creek and Stone 

Lakes NWR high-value habitat areas will be mitigated through preservation in these core 

aquatic habitat areas, providing improved conservation for the species as compared to the 

existing project-by-project permitting.  

A total of 5,524 acres of giant gartersnake modeled habitat will be preserved Plan-wide, including 

406 acres of modeled aquatic habitat and 5,118 acres of modeled upland habitat. Most of this 

preservation will occur outside the UDA.  

The Preserve System will link together SSHCP Preserves and existing preserves that have 

modeled giant gartersnake habitat to help maintain dispersal between breeding sites and modeled 

upland habitat. For example, there are two known occurrences for giant gartersnake in existing 

preservation and two known occurrences in SSHCP Preserves outside the UDA in PPU 6. Most 

of the occurrences (8 of 11 occurrences) of giant gartersnake within the Plan Area are in PPU 6 

in the Badger Creek and Stone Lakes NWR areas. As a result, both occupied habitat and 

additional modeled aquatic and upland habitat for giant gartersnake will be preserved and 

maintained within the Plan Area, which would not occur on a project-by-project basis. Improved 

management and monitoring under the SSHCP will also allow for expansion of giant gartersnake 

into areas not currently used by the species.  

To ensure that giant gartersnake populations are protected and continue to expand within the 

Plan Area, three species-specific objectives (GGS1 – GGS3) will be implemented as part of the 

Conservation Strategy (Table 7-64). Objective GGS1 will benefit giant gartersnake during 

Preserve Assembly by ensuring that modeled habitats for giant gartersnake are preserved along 

specified creeks that provide giant gartersnake habitat value as identified in the Conservation 

Actions for this objective. By preserving a range of giant gartersnake aquatic and upland habitats 

in the Plan Area and providing Stream Setbacks which minimize impacts of urban development, 
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the SSHCP will help giant gartersnakes persist during expected climate change effects on 

precipitation and temperature.  

Objective GGS2 will benefit giant gartersnake during Preserve Assembly by ensuring that 

modeled habitats for giant gartersnake are re-established and/or established along specified 

creeks that provide giant gartersnake habitat value as identified in the Conservation Actions for 

this objective. Objective GGS3 will also benefit giant gartersnake by establishing baseline 

hydrologic conditions along Badger Creek to identify the level of hydrology necessary to support 

giant gartersnake and by acquiring water sources to maintain the minimum level of hydrology 

during the summer months when agricultural runoff may diminish.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries that would be established outside the micro-

watershed of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed 

protection AMMs in conjunction with low-impact AMMs and compatible-use AMMs in project 

planning, the Preserve will maintain existing ecosystem functions and habitat values of the Vernal 

Pool Ecosystem within the Preserve System. As discussed in Chapter 8, preserve land management 

techniques, monitoring, and adaptive management of habitat for giant gartersnake protected in the 

Preserve System will ensure that freshwater marsh, seasonal wetland, open water, and stream/creek 

hydrology, vegetation, and other wetland habitat characteristics within the SSHCP Preserve 

System are not degraded, and will improve under SSHCP management as compared to existing 

habitat conditions. Goal 4 objectives will directly benefit giant gartersnake habitat from the 

preparation and implementation of Preserve Management Plans (Objectives HAB1, HAB2, and 

HAB4) designed to maintain and enhance aquatic habitat, including early detection and eradication 

of invasive species such as American bullfrogs in Preserves. These actions should result in higher 

overall reproductive success and productivity of the Plan Area breeding population. Permanent 

indirect effects on aquatic habitats such as hydrologic alterations will be tracked through studies of 

edge effects at Preserve boundaries, as directed by Objective HAB5.  

Recovery Plan 

The overall objective of the Revised Draft Recovery Plan for the Giant Garter Snake 

(Thamnophis gigas) (USFWS 2015a) is to delist the giant gartersnake, with the interim goals 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-236 February 2018 

being (1) stabilizing and protecting existing populations, and (2) conducting research necessary 

to further refine recovery criteria.  

Recovery tasks emphasized in this plan are (1) habitat protection; (2) public participation, 

outreach, and education; (3) habitat management and restoration; (4) surveying and monitoring; 

and (5) research.  

The Plan Area is located within the Cosumnes/Mokelumne Watershed Recovery Unit and the 

Delta Basin Recovery Unit of the Draft Recovery Plan. The Plan Area contains approximately 

140,871 acres of the 235,002-acre Cosumnes-Mokelumne Watershed Recovery Unit, and 33,467 

acres of the 699,859-acre Delta Basin Recovery Unit. SSHCP Covered Activities would impact 

up to 1,887 acres of modeled upland habitat and 131 acres of modeled aquatic habitat in the 

Cosumnes/Mokelumne Watershed Recovery Unit (Table 7-65). Covered Activities would also 

impact up to 60 acres of modeled upland habitat and 13 acres of modeled aquatic habitat in the 

Delta Basin Recovery Unit.  

Table 7-65 

Permanent Effects and Conservation in Recovery  

Area for Giant Gartersnake 

Habitat Model Land Cover 
Types 

Cosumnes-Mokelumne 
Watershed Recovery Unit 

Delta Basin Recovery Unit All Recovery Units 

Total Effect 
Total Habitat 
Preservation 

Total Effect Total Habitat 
Preservation 

Total 
Effect 

Total Habitat 
Preservation 

Aquatic Habitat 

Seasonal Wetland 38 94 2 5 40 99 

Freshwater Marsh 66 127 3 26 69 153 

Open Water 3 17 0 23 3 40 

Stream/Creek 24 106 8 24 32 130 

Total Aquatic Habitat 131 344 13 78 144 422 

Upland Habitat 

Mixed Riparian Scrub 134 63 0 33 134 96 

Valley Grassland 1,753 1,795 60 16 1,813 1,811 

Total Upland Habitat 1,887 1,858 60 49 1,947 1,907 

Total in Core Recovery Area 2,018 2,202 73 127 2,091 2,329 
 

To offset these impacts, the SSHCP Conservation Strategy for giant gartersnake will preserve 49 

acres of modeled upland habitat and 78 acres of modeled aquatic habitat in the Delta Basin 

Recovery Unit and will preserve 1,858 acres of modeled upland habitat and 344 acres of 

modeled aquatic habitat in the Cosumnes-Mokelumne Watershed Recovery Unit. The total 

impacts to giant gartersnake modeled habitat that is within recovery units that are within the 
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SSHCP Plan Area will be 2,901 acres. These impacts will be offset by preserving a total of 

2,329 acres of giant gartersnake modeled habitat within recovery units that are within the 

SSHCP Plan Area. 

The SSHCP Conservation Strategy will also help fulfill the objectives in the draft recovery plan 

by preserving and protecting the existing Cosumnes-Mokelumne Recovery Unit subpopulation in 

the Badger Creek/Willow Creek area and in the Delta Basin Recovery Unit, as well as 

monitoring and managing these habitats in perpetuity. By preserving habitat in these areas, the 

SSHCP will ensure that ample movement and dispersal habitat for giant gartersnake remains in 

these Recovery Units. The Preserve System will also include connections to adjacent large 

blocks of existing preserved habitat associated with the Stone Lakes NWR and the Cosumnes 

River Preserve that also provides habitat for giant gartersnake that is within giant gartersnake 

Recovery Units.  

7.6.2.17 Western Pond Turtle 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 10,972 acres of modeled habitat for western pond turtle within the Plan Area (Table 

7-66). The SSHCP will impact up to approximately 316 acres of modeled aquatic habitat, 

consisting of freshwater marsh, open water, and stream/creek and up to approximately 10,656 

acres of modeled upland habitat which includes blue oak woodland, blue oak savanna, valley 

grassland, mine tailing riparian woodland, mixed riparian woodland, and mixed riparian scrub 

within the Plan Area. The majority of impacts to modeled habitat (94%) occur inside the UDA, 

including 282 acres of modeled aquatic habitat and 10,064 acres of modeled upland habitat. 

Covered Activities outside the UDA will directly impact approximately 34 acres of modeled 

aquatic habitat and 592 acres of modeled upland habitat.  

To mitigate these impacts, the SSHCP will preserve a total of 13,102 acres of western pond turtle 

modeled habitat within the Plan Area, including 330 acres of modeled aquatic habitat and 12,772 

acres of modeled upland habitat (Table 7-66). Most of this preservation will occur outside the 

UDA in PPU 7. The SSHCP will also re-establish and/or establish 716 acres of modeled habitat 

within the Plan Area, including 316 acres of modeled aquatic habitat and 400 acres of modeled 

upland habitat. All preservation, re-establishment, and/or establishment will be consistent with 

the Biological Goals and Measurable Objectives for this species (Table 7-67). 
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Table 7-66 

Permanent Effects and Conservation for Western Pond Turtle 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat 
Re-

establishment 
and/ or 

Establishment 
(acres) 

Upland Habitat 

Blue Oak Woodland 9 Qualitative 9 0 a 9 b 

Blue Oak Savanna 35 Qualitative 35 34a 35b 

Valley Grassland 10,256 Qualitative 10,256 12,319c 0 

Mine Tailing Riparian Woodland 41 Qualitative 41 37d 41e 

Mixed Riparian Woodland 170 Qualitative 170 368f 170g 

Mixed Riparian Scrub 145 Qualitative 145 14 f 145g 

Total Upland Habitat  10,656 Qualitative 10,656 12,772 400 

Aquatic Habitat 

Freshwater Marsh 95 Qualitative 95 127 95 

Open Water 104 Qualitative 104 86h 104i 

Stream/Creeks 117 Qualitative 117 117 117 

Total Aquatic Habitat  316 Qualitative 316 330 316 

Total Plan-Wide Habitat 10,972 Qualitative 10,972 13,102 716 
a  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by preserving any combination of Blue Oak Savanna and Blue 

Oak Woodland.  
b  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by re-establishing or establishing any combination of Blue Oak 

Woodland and Blue Oak Savanna.  
c  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
d  Impacts to Mine Tailing Riparian Woodland will be mitigated by preserving any combination of Mixed Riparian Woodland and Mixed Riparian.  
e  Impacts to Mine Tailing Riparian Woodland will be mitigated by re-establishing or establishing any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
f  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by preserving any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
g  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by re-establishing or establishing any combination of 

Mixed Riparian Woodland and Mixed Riparian Scrub.  
h  Preservation of Open Water can be achieved by preserving any aquatic land cover type that provides equivalent or better habitat value for 

Covered Species affected by the loss of Open Water, as determined by the TAC. 
i  Re-establishment and/or establishment of Open Water can be achieved by re-establishing and/or establishing any aquatic land cover type 

that provides equivalent or better habitat value for Covered Species affected by the loss of Open Water, as determined by the TAC. 

Table 7-67 

Biological Goals and Measurable Objectives Applicable to Western Pond Turtle 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 
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Table 7-67 

Biological Goals and Measurable Objectives Applicable to Western Pond Turtle 

Applicable Biological Goals Related Biological Objectives 
Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W1. Ensure that during implementation of Objective L2 (establishing 
minimum of 11 Linkage Preserves), the Linkage Preserves that include creeks or 
streams will include the creek plus a minimum 300-foot setback on each side of the 
creek. 
Objective W2. Covered Activities shall implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design Avoidance and Minimization Measures (low-
impact development (LID) and ROAD AMMs)  

 Ground disturbance Avoidance and Minimization Measures (Best Management 
Practices (BMPs) and ROAD AMMs) 

Objective W3. Covered Activities shall implement Stream Setback requirements 
in the UDA for creeks and streams as described in AMM STREAM-1, STREAM-
2, and STREAM-3. Covered Activities shall implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or established 
during assembly of the SSHCP Preserve System in compliance with Conservation 
Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, RIP2, and RIP4). 
Objective W6. Covered Activities will avoid a minimum of 20% of first and 
second order tributaries to Elder Creek, Frye Creek, Gerber Creek, Morrison 
Creek, Paseo Central, and Sun Creek in the UDA. 

Goal 3. Preserve, re-establish, or establish, 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective BOW1. Preserve a minimum of 47 acres of Blue Oak Woodland and/or 
Blue Oak Savanna for direct impacts to Blue Oak Woodland and Blue Oak 
Savanna. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective BOW2. Re-establish and/or establish a minimum of 47 acres of Blue 
Oak Woodland and/or Blue Oak Savanna for direct impacts to Blue Oak 
Woodland and Blue Oak Savanna. Re-establishment and/or establishment will 
occur in accordance with the Conservation Actions in Table 7-1. 
Objective RIP1. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed Riparian 
Scrub and Mine Tailing Riparian Woodland land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 

Objective RIP2. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed Riparian 
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Table 7-67 

Biological Goals and Measurable Objectives Applicable to Western Pond Turtle 

Applicable Biological Goals Related Biological Objectives 
Scrub and Mine Tailing Riparian Woodland land cover type. The Preserves will be 
assembled in accordance with the Conservation Actions in Table 7-1. 

Objective FWM1. Preserve a minimum of 127 acres of Freshwater Marsh. The 
Preserves will be assembled in accordance with the Conservation Actions in Table 7-1. 
Objective FWM2. Re-establish and/or establish a minimum of 127 acres of 
functional Freshwater Marsh. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 
Objective OW1. Preserve a minimum of 155 acres of Open Water (or a land 
cover that provides equivalent or better habitat for Covered Species affected by 
the loss of Open Water, as determined by the Technical Advisory Committee 
(TAC)). The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective OW2. Re-establish and/or establish a minimum of 155 acres of Open 
Water (or a land cover that provides equivalent or better habitat value for Covered 
Species affected by the loss of Open Water, as determined by the TAC). Re-
establishment and/or establishment will occur in accordance with the Conservation 
Actions in Table 7-1. 
Objective SC1. Preserve a minimum of 117 acres of the Stream/Creek land 
cover. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 

Objective SC2. Re-establish and/or establish a minimum of 117 acres of the 
Stream/Creek land cover. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether preserves are being managed and maintained 
for the benefit of Covered Species 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the County to assist in 
developing status and trends, track climate change, etc. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective WPT1. During assembly of the SSHCP Preserve System, ensure that 
modeled aquatic and upland habitat for western pond turtle (Actinemys 
marmorata) is preserved. Minimum preservation will total 

 315.35 acres of aquatic habitat and 

 10,971 acres of upland habitat. 
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Table 7-67 

Biological Goals and Measurable Objectives Applicable to Western Pond Turtle 

Applicable Biological Goals Related Biological Objectives 
(See Objectives FWM1, OW1, RIP1, RIP3, VG1, BOW1, and SC1.) 
Objective WPT2. During assembly of the SSHCP Preserve System, ensure that 
modeled aquatic habitat for western pond turtle is re-established and/or 
established. Minimum re-establishment and/or establishment will total 315 acres 
of aquatic habitat.  

(See Objectives RIP2, FWM2, and OW2.) 
 

Analysis of Western Pond Turtle Conservation 

The SSHCP Conservation Strategy will preserve and link a minimum of 330 acres of modeled 

aquatic habitat in the Plan Area, which will provide adequate aquatic habitat for western pond 

turtle in the Plan Area. In addition, through ensuring that a minimum of 12,772 acres of modeled 

upland habitat for western pond turtle is preserved in the Plan Area, western pond turtle will 

have adequate upland habitat in the Plan Area. Plan Area streams and creeks will be protected 

from direct and indirect effects of urban development through Stream Setbacks, as described in 

AMMs STREAM-1 and STREAM-2. 

Objective VP1b requires that impacts occurring within or near the Cosumnes/Rancho-Seco 

Core Recovery Area will be mitigated through preservation in this Core Recovery Area, 

providing improved conservation for the species as compared to the existing project -by-

project permitting.  

As discussed in Section 7.5, the primary conservation focus for western pond turtle in the Plan 

Area is on the formation of a large landscape-scale Preserve (at least 10,500 acres) outside the 

UDA that connects to and augments existing preserves that are not part of the SSHCP Preserve 

System. This Landscape Preserve will encompass a heterogeneous range of natural land covers 

and soil types associated with western pond turtle modeled habitat in the Plan Area. 

Additionally, conservation is also focused on preservation of modeled habitat in the Cosumnes 

River/Deer Creek Corridor and the Laguna Creek Wildlife Movement Corridor. To the extent 

possible, newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with 

existing preserves, resulting in a larger-scale contiguous Preserve System.  

A total of 13,102 acres of western pond turtle modeled habitat will be preserved Plan-wide, 

including 330 acres of modeled aquatic habitat and 12,772 acres of modeled upland habitat (Table 

7-66). Most of this preservation will occur outside the UDA, and the majority of this preservation 

will occur in PPU 7. The Preserve System in PPU 7 includes approximately 101 acres of modeled 

aquatic habitat and 8,879 acres of modeled upland habitat. The SSHCP Preserves in PPU 7 will be 
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consolidated with the 12,500-acre Chance Ranch, providing continuous aquatic and upland habitat 

that will meet the life history needs of the western pond turtle.  

The Preserve System links together SSHCP Preserves and existing preserves that have modeled 

western pond turtle habitat to help maintain dispersal between breeding sites and modeled upland 

habitat. For example, there are four known occurrences for western pond turtle in existing 

preserves outside the UDA in PPU 6, and five known occurrences in SSHCP Preserves in PPU 7. 

Most of the occurrences of western pond turtle within the Plan Area (13 of 16) are outside the 

UDA in PPU 6 and in PPU 7 in the Cosumnes/Rancho-Seco Core Area. As a result, both 

occupied habitat and additional modeled aquatic and upland habitat for western pond turtle will 

be preserved and maintained within the Plan Area, which would not occur on a project-by-

project basis. Improved management and monitoring under the SSHCP will also allow for 

expansion of western pond turtle into areas not currently used by the species.  

To ensure that western pond turtle populations are protected and continue to expand within the 

Plan Area, two species-specific objectives (WPT1 and WPT2) will be implemented as part of 

the Conservation Strategy (Table 7-67). Objective WPT1 will benefit western pond turtle 

during assembly of the SSHCP Preserve System, by ensuring that modeled aquatic and upland 

habitat for western pond turtle is preserved. The conservation actions for this objective also 

identify minimum preservation acreages for both modeled aquatic and modeled upland 

habitats. By preserving a range of western pond turtle aquatic habitats in the Plan Area, the 

SSHCP will help western pond turtles persist during expected climate change effects on 

precipitation and temperature.  

Objective WPT2 will also benefit western pond turtles during Preserve Assembly, by ensuring 

that modeled aquatic habitat for western pond turtle is re-established and/or established. The 

conservation action for this objective also identifies the minimum acreage for re-establishment 

and/or establishment of aquatic habitat. Additionally, this objective will ensure that any re-

established and/or established aquatic habitat is located no more than 500 feet from preserved 

aquatic habitat. This requirement will increase the likelihood that the re-established or 

established aquatic habitat will be occupied by western pond turtle in the future, which will assist 

in maintaining or re-establishing the historical distribution of the species in the Plan Area. Re-

establishing and/or establishing aquatic habitat will also ensure no net loss of western pond turtle 

aquatic habitat in the Plan Area. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 
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for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed 

of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection 

AMMs in conjunction with low-impact AMMs and compatible-use AMMs in project planning, 

the Preserve will maintain existing ecosystem functions and habitat values of the Vernal Pool 

Ecosystem within the Preserve System. As discussed in Chapter 8, preserve land management 

techniques, monitoring, and adaptive management of habitat for western pond turtle protected 

in the Preserve System will ensure that freshwater marsh, open water, and stream/creek 

hydrology, vegetation, and other wetland habitat characteristics within the SSHCP Preserve 

System are not degraded, and will improve under SSHCP management as compared to existing 

habitat conditions. Goal 4 objectives will directly benefit western pond turtle habitat from the 

preparation and implementation of Preserve Management Plans (Objectives HAB1, HAB2, and 

HAB4) designed to maintain and enhance aquatic habitat, including early detection and 

eradication of invasive species such as American bullfrogs and introduced bass species 

(Micropterus spp. and Morone saxatilis) in Preserves. These actions should result in higher 

overall reproductive success and productivity of the Plan Area breeding population. Permanent 

indirect effects on aquatic habitats such as hydrologic alterations will be tracked through 

studies of edge effects at Preserve boundaries, as directed by Objective HAB5.  

7.6.2.18 Cooper’s Hawk 

Estimated Levels of Impact, Preservation, Re-Establishment and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 638 acres of 

modeled nesting/foraging habitat and modeled foraging habitat for Cooper’s hawk (Accipiter 

cooperii) (Table 7-68). These impacts include direct effects to 600 acres of nesting/foraging habitat 

(including Blue Oak Woodland, Mixed Riparian Woodland, Mixed Riparian Scrub, and Mine 

Tailing Riparian Woodland) and 38 acres of foraging habitat (Blue Oak Savanna). The majority of 

impacts to Cooper’s hawk nesting and foraging habitat (76%) will be inside the UDA.  

To mitigate impacts to Cooper’s hawk, the SSHCP will preserve approximately 1,011 acres of 

modeled habitat, including 964 acres of modeled nesting/foraging habitat and 47 acres of 

modeled foraging habitat throughout the Plan Area.  

Additionally, the SSHCP will re-establish or establish 638 acres of modeled habitat, most of 

which will be Mixed Riparian Woodland and Mixed Riparian Scrub nesting/foraging habitat. All 

preservation, re-establishment, and/or establishment will be consistent with the Biological Goals 

and Measurable Objectives for this species (Table 7-69). 
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Table 7-68 

Permanent Effects and Conservation for Cooper’s Hawk 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment 

and/or 
Establishment 

(acres) 
Nesting/Foraging Habitat 

Blue Oak Woodland 9 Qualitative 9 0 9a 

Mixed Riparian Woodland 184 Qualitative 184 368b  184c  

Mixed Riparian Scrub 189 Qualitative 189 378b 189c 

Mine Tailing Riparian Woodland 218 Qualitative 218 218d 218e 

Total Nesting/Foraging Habitat 600 Qualitative 600 964 600 

Foraging Habitat 

Blue Oak Savanna 38 Qualitative 38 47f  38a 

Total Foraging Habitat 38 Qualitative 38 47 38 

Grand Total 638 Qualitative 638 1,011 638 
a  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by re-establishing or establishing any combination of Blue Oak 

Woodland and Blue Oak Savanna.  
b  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by preserving any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
c  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by re-establishing or establishing any combination of 

Mixed Riparian Woodland and Mixed Riparian Scrub.  
d  Impacts to Mine Tailing Riparian Woodland will be mitigated by preserving any combination of Mixed Riparian Woodland and Mixed 

Riparian Scrub.  
e  Impacts to Mine Tailing Riparian Woodland will be mitigated by re-establishing or establishing any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub. 
f  Impacts to Blue Oak Savanna can be mitigated by preserving any combination of Blue Oak Savanna and Blue Oak Woodland.  

Table 7-69 

Biological Goals and Measurable Objectives Applicable to Cooper’s Hawk 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (Low-Impact Development (LID) and 
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Table 7-69 

Biological Goals and Measurable Objectives Applicable to Cooper’s Hawk 

Applicable Biological Goals Related Biological Objectives 
ROAD AMMs)  

 Ground-disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective RIP1. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective RIP2. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective BOW1. Preserve a minimum of 47 acres of Blue Oak Woodland 
and/or Blue Oak Savanna for direct impacts to Blue Oak Woodland and Blue Oak 
Savanna. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective BOW2. Re-establish and/or establish a minimum of 47 acres of Blue 
Oak Woodland and/or Blue Oak Savanna for direct impacts to Blue Oak 
Woodland and Blue Oak Savanna. Re-establishment and/or establishment will 
occur in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
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Table 7-69 

Biological Goals and Measurable Objectives Applicable to Cooper’s Hawk 

Applicable Biological Goals Related Biological Objectives 
developing status and trends and to track climate change. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective CH1. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 974 acres of modeled foraging and nesting habitat for Cooper’s hawk 
(Accipiter cooperii) is preserved in accordance with the Conservation Actions 
described Table 7-1 (see Objectives RIP1, RIP3, and BOW1). 
Objective CH2. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 601 acres of modeled foraging and nesting habitat for Cooper’s hawk 
is re-established and/or established (see Objectives RIP2 and RIP4). 
Objective CH3. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 38 acres of modeled foraging habitat for Cooper’s hawk is preserved, 
in accordance with the Conservation Actions described in Table 7-1 (see 
Objectives RIP1, RIP3, and BOW1). 

 

Analysis of Species Conservation 

The SSHCP will preserve 1,011 acres of modeled nesting/foraging and foraging habitat for Cooper’s 

hawk, which will ensure that the species has adequate nesting and foraging habitat in the Plan Area. 

In addition, the SSHCP will re-establish/establish 638 acres of modeled nesting/foraging habitat for 

Cooper’s hawk in the Preserve System. Conservation of modeled nesting/foraging habitat will help 

ensure that the adverse impacts of Covered Activities on these habitats will be minimized, and in 

combination with implementation of a comprehensive Monitoring and Management Program 

within the Preserve System, will continue to support Cooper’s hawk.  

Sites selected for preservation of nesting and foraging habitat will include Mixed Riparian 

Woodland, Mixed Riparian Scrub, and Blue Oak Woodland/Savanna. Pursuant to Conservation 

Action CH1.1, selection of Preserve sites supporting nesting and foraging habitat will be prioritized 

based on the availability of dense Blue Oak Woodland with trees approximately 26 to 49 feet high 

and in close proximity to foraging habitat with dense prey populations, all of which are located 

outside the UDA. The SSHCP will provide a well-designed system of large, interconnected 

Preserves to minimize the effects of habitat fragmentation. To the maximum extent possible, newly 

preserved lands acquired by the SSHCP will be adjacent to and contiguous with existing preserves, 

enhancing the ecological value of SSHCP Preserves to Cooper’s hawk.  

Establishment or re-establishment of areas for Cooper’s hawk nesting and foraging habitat will 

be prioritized pursuant to Conservation Action CH2.1, which means they will be located near 

known nesting territories, connect disjunct segments or riparian habitat, and provide close 

proximity to modeled foraging areas with abundant prey populations. Cooper’s hawk Mixed 
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Riparian Woodland and Mixed Riparian Scrub habitat establishment and re-establishment will 

occur only where a non-modeled land cover is converted to Mixed Riparian Woodland and 

Mixed Riparian Scrub. In addition, trees will be planted to encourage dense canopy closure of 

the mature stand, and survivorship of at least six trees pursuant to a stand is a success criterion.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as 

possible to buffer preserves from edge effects and other environmental stressors associated 

with urban development. Using a Stream Setback strategy in conjunction with low-impact and 

compatible uses in land planning, the Preserve System will maintain existing functions and 

values of Blue Oak Woodland and riparian nesting and foraging habitat in the Preserve System 

and minimize edge-effect disturbances to nesting Cooper’s hawk (e.g., lighting, noise, human 

activity). Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands.  

Additionally, improvements in nesting and foraging habitat quantity and quality with 

management and monitoring will support expansion of nesting and foraging activities into areas 

not currently used by Cooper’s hawk. Continued monitoring (Chapter 8) will track the amount of 

habitat lost and the amount preserved, and ensure the Plan is in overall compliance with get-

ahead, stay-ahead requirements. Through proper land management techniques and continued 

monitoring of nesting and foraging habitat for Cooper’s hawk preserved in the Preserve System, 

the SSHCP will ensure that habitat functions and values remain the same as the time of 

acquisition or improve with proper management. Management objectives that will, in 

particular, benefit Cooper’s hawk are those designed to maintain and enhance nesting and 

foraging habitat, include monitoring the groundwater table as it relates to the health of riparian 

habitat (Objective RIP5) and ensuring that adverse edge effects, such as weeds, noise, 

hydrologic effects, trash, and litter, are avoided and minimized (Objectives HAB4 and HAB5). 

This careful management and monitoring, coupled with the extensive preservation of modeled 

habitat in large Preserves, ensures that the Conservation Strategy is consistent with Guiding 

Principle 7 to maintain or increase the number of Cooper’s hawk present in the Plan Area. 

Similarly, the establishment of SSHCP Preserves in modeled Cooper’s hawk habitat 

throughout the Plan Area means the Conservation Strategy is consistent with Guiding Principle 

8, ensuring that Cooper’s hawk are distributed throughout the Plan Area to limit the effects of 

stochastic disturbances to local subpopulations. 
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7.6.2.19 Ferruginous Hawk  

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 25,491 acres of 

modeled foraging habitat for ferruginous hawk (Buteo regalis) (Table 7-70). These impacts include 

direct effects to 22,014 acres of Valley Grassland, 389 acres of Vernal Pool, 105 acres of Seasonal 

Wetland, 234 acres of Swale, and 2,749 acres of Irrigated Pasture Grassland. The majority of impacts 

to ferruginous hawk nesting and foraging habitat (70%) will be inside the UDA.  

To mitigate impacts to ferruginous hawk, the SSHCP will preserve 26,112 acres of modeled 

foraging habitat, including 22, 014 acres of modeled Valley Grassland, 966 acres of Vernal Pool, 

105 acres of Seasonal Wetland, 234 acres of Swale, and 2,749 acres of Irrigated Pasture-

Grassland in the Plan Area. Most preservation will occur outside the UDA, largely in PPU 7.  

Additionally, the SSHCP will re-establish or establish 728 acres of modeled habitat. All 

preservation, re-establishment, and/or establishment will be consistent with the Biological Goals 

and Measurable Objectives for this species (Table 7-71). 

Table 7-70 

Permanent Effects and Conservation for Ferruginous Hawk 

Land Cover Types 
Direct Effects 

(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Valley Grassland 22,014 Qualitative 22,014 a 22,014 0 

Vernal Pool 389 0 389 966 389 

Seasonal Wetland 105 Qualitative 105 105 105 

Swale 234 0 234 278 234 

Irrigated Pasture-Grassland 2,749 Qualitative 2,749 2,749b 0 

GRAND TOTAL 25,491 0 25,491 26,112 728 
a  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
b  Impacts to Irrigated Pasture-Grassland can be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  

Table 7-71 

Biological Goals and Measurable Objectives Applicable to Ferruginous Hawk 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 
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Table 7-71 

Biological Goals and Measurable Objectives Applicable to Ferruginous Hawk 

Applicable Biological Goals Related Biological Objectives 
Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (Low-Impact Development (LID) and 
ROAD AMMs)  

 Ground-disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams, as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA, as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 
Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 
Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
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Table 7-71 

Biological Goals and Measurable Objectives Applicable to Ferruginous Hawk 

Applicable Biological Goals Related Biological Objectives 
Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 

Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres outside the 100-year floodplain in 
accordance with Objective GS6. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of Covered 
Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends and to track climate change. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective FH1. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 25,881 acres of modeled foraging habitat for ferruginous hawk is 
preserved, including 19,625 acres in PPUs 5 and/or 7 (see Objectives AG1, VG1, 
VP1, VP3, and SW1). 
Objective FH2. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 729 acres of modeled foraging habitat for ferruginous hawk is re-
established and/or established (see Objectives VP2 and SW2). 

 

Analysis of Species Conservation 

The SSHCP will preserve 26,112 acres of modeled foraging habitat for ferruginous hawk, which will 

ensure that the species has adequate foraging habitat in the Plan Area. In addition, the SSHCP will 

re-establish/establish 728 acres of modeled foraging habitat for ferruginous hawk in the Preserve 

System. Conservation of modeled foraging habitat will help ensure that the adverse impacts of 

Covered Activities on these habitats will be minimized, and in combination with implementation 
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of a comprehensive Monitoring and Management Program within the Preserve System, will 

continue to support ferruginous hawk.  

Sites selected for preservation of foraging habitat or re-establishment and/or establishment will 

be prioritized, pursuant to Conservation Action FH1.1, and will include sites that have 

moderate to dense short vegetative cover with topographic variation, and are known to 

already support populations of prey species. The SSHCP will provide a well-designed system 

of large-scale landscape-level Preserves to minimize the effects of habitat fragmentation. To the 

maximum extent possible, newly preserved lands acquired by the SSHCP will be adjacent to and 

contiguous with existing preserves, enhancing the ecological value of SSHCP Preserves to 

ferruginous hawk.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Using a Stream Setback strategy in conjunction with low-impact and compatible 

uses in land planning, the Preserves will maintain existing functions and values of Vernal Pool, 

Irrigated Pasture-Grassland, and Valley Grassland foraging habitat in the Preserve System and 

minimize edge-effect disturbances to foraging ferruginous hawk (e.g., lighting, noise, human 

activity). Under existing project-by-project mitigation, setbacks around preserves may allow for 

activities and encroachments that reduce the effective preservation area and allow indirect effects 

to preserved lands.  

Additionally, improvements in foraging habitat quantity and quality with management and 

monitoring will possibly contribute to expansion of foraging activities into areas not currently 

used by ferruginous hawk. Continued monitoring (Chapter 8) will track the amount of habitat 

lost and the amount preserved, and ensure the Plan is in overall compliance with get-ahead, stay-

ahead requirements. Through proper land management techniques and continued monitoring of 

foraging habitat for ferruginous hawk preserved in the Preserve System, the SSHCP will ensure 

that habitat functions and values remain the same as the time of acquisition or improve with 

proper management. Management objectives that will, in particular, benefit ferruginous hawk are 

those designed to maintain and enhance foraging habitat, including monitoring the vegetation 

biomass within grassland land covers (HAB 7) and ensuring that adverse edge effects, such as 

weeds, noise, hydrologic effects, trash, and litter, are avoided and minimized (Objectives HAB4 

and HAB5). This careful management and monitoring, coupled with the extensive preservation 

of modeled habitat in large Preserves, ensures that the Conservation Strategy is consistent with 

Guiding Principle 7 to maintain or increase the number of ferruginous hawk present in Plan 

Area. Similarly, the establishment of SSHCP Preserves in modeled ferruginous hawk habitat 

throughout the Plan Area means the Conservation Strategy is consistent with Guiding Principle 
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8, ensuring that ferruginous hawks are distributed throughout the Plan Area to limit the effects of 

stochastic disturbances to local subpopulations. 

7.6.2.20 Swainson’s Hawk 

Estimated Levels of Impact, Preservation, Re-Establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact approximately 

31,112 acres of modeled nesting and modeled foraging habitat for Swainson’s hawk (Buteo 

swainsoni) (Table 7-72). These impacts include direct effects to 373 acres of modeled nesting 

habitat (including Mixed Riparian Woodland and Mixed Riparian Scrub) and 30,739 acres of 

modeled foraging habitat (Cropland, Irrigated Pasture-Grassland, Valley Grassland, Vernal Pool, 

Seasonal Wetland, and Swale). Of the 31,112 acres of impacts to modeled habitat, 7,413 acres are 

within an area designated as high-value habitat for Swainson’s hawk (Table 7-73). The majority of 

impacts to Swainson’s hawk nesting and foraging habitat (73%) will be inside the UDA.  

To mitigate impacts to Swainson’s hawk, the SSHCP will preserve 33,805 acres of modeled 

nesting and foraging habitat that includes 8,158 acres of modeled high-value habitat. A majority 

of Swainson’s hawk modeled habitat will be preserved outside the UDA, within PPUs 5 and 7. 

Additionally, the SSHCP will re-establish or establish 1,101 acres of modeled nesting and 

foraging habitat, including 118 acres of modeled high-value habitat. All preservation, re-

establishment, and/or establishment will be consistent with the Biological Goals and Measurable 

Objectives for this species (Table 7-74). 

Table 7-72 

Permanent Effects and Conservation for Swainson’s Hawk 

Land Cover Types 
Direct Effects 

 (acres) 

Indirect 
Effects 
(acres) 

Total 
Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
Establishment and/or 
Establishment (acres) 

Nesting Habitat 

Mixed Riparian Woodland 184 Qualitative 184 368a 184b 

Mixed Riparian Scrub 189 Qualitative 189 378a 189b 

Total Nesting Habitat 373 Qualitative 373 746 373 

Foraging Habitat 

Cropland 5,285 Qualitative 5,285 6,947c 0 

Irrigated Pasture-Grassland 2,749 Qualitative 2,749 2,749c 0 

Valley Grassland 21,977 Qualitative 21,977d 22,014 0 

Vernal Pool 389 0 389 966 389 

Seasonal Wetland 105 Qualitative 105 105 105 
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Land Cover Types 
Direct Effects 

 (acres) 

Indirect 
Effects 
(acres) 

Total 
Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
Establishment and/or 
Establishment (acres) 

Swale 234 0 234 278 234 

Total Foraging Habitat 30,739 0 30,739 33,059 728 

Total Plan Habitat 31,112 0 31,112 33,805 1,101 
a  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by preserving any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
b  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by re-establishing or establishing any combination of 

Mixed Riparian Woodland and Mixed Riparian Scrub.  
c  Impacts to Cropland or Irrigated Pasture-Grassland can be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  
d  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-73 

Permanent Effects and Conservation for Swainson’s Hawk High-Value Habitat  

Land Cover Types 
Direct Effects 

 (acres) 

Indirect 
Effects 
(acres) 

Total 
Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
Establishment and/or 
Establishment (acres) 

High-Value Habitata(Foraging) 

Cropland 3,648 Qualitative 3,648 5,285 b 0 

Irrigated Pasture-Grassland 1,378 Qualitative 1,378 1,571 b 0 

Valley Grassland 2,269 Qualitative 2,269 1,143 c 0 

Vernal Pool 56 0 56 37 56 

Seasonal Wetland 51 Qualitative 51 105 51 

Swale 11 0 11 17 11 

Total High-Value Habitat 7,413 0 7,413 8,158 118 
a High-value habitat for Swainson’s hawk is modeled foraging habitat occurring in the western portion of the Plan Area (within PPUs 4, 6, and 8). 

Acreages presented for high-value habitat are a subset of modeled nesting and foraging habitat and are not in addition to modeled nesting and 
foraging habitat. 

b  Impacts to Cropland or Irrigated Pasture-Grassland can be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  
c  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-74 

Biological Goals and Measurable Objectives Applicable to Swainson’s Hawk 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 
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Table 7-74 

Biological Goals and Measurable Objectives Applicable to Swainson’s Hawk 

Applicable Biological Goals Related Biological Objectives 
Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W1. Ensure that during implementation of Objective L2 (establishing 
minimum of 11 Linkage Preserves), the Linkage Preserves that include creeks or 
streams will include the creek plus a minimum 300-foot setback on each side of the 
creek. 
Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (Low-Impact Development (LID) and 
ROAD AMMs)  

 Ground-disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams, as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA, as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective RIP1. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective RIP2. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 
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Table 7-74 

Biological Goals and Measurable Objectives Applicable to Swainson’s Hawk 

Applicable Biological Goals Related Biological Objectives 
Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 

Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres outside the 100-year floodplain in 
accordance with Objective GS6. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends and to track climate change. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective SH1. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 31,033 acres of modeled foraging habitat for Swainson’s hawk is 
preserved (see Objectives AG1, AG2, SW1, VP1, VP3, and VG1). Ensure that 
mitigation for high-value modeled habitat impacted within PPUs 4, 6, or 8 occurs 
within PPUs 4, 6, or 8. 
Objective SH2. At least 2,000 acres of Cropland habitat within high-value habitat 
within PPUs 4, 6, and 8 will be preserved in fee title to ensure that intensive 
management actions can be taken. Land held in fee title will be restricted to 
growing field or row crops. Fee title lands must maintain, at a minimum, an 
average of 50% of their crop cover-type in alfalfa (Medicago sativa). Other crop 
types or land covers may be substituted for alfalfa if the TAC determines that 
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Table 7-74 

Biological Goals and Measurable Objectives Applicable to Swainson’s Hawk 

Applicable Biological Goals Related Biological Objectives 
such other crop types or land cover types are of the same or better quality 
foraging habitat as alfalfa. 

Objective SH3. During assembly of the SSHCP Preserve System, ensure a 
minimum of 746 acres of modeled nesting habitat for Swainson’s hawk is 
preserved (see Objectives RIP1 and RIP3). 

Objective SH4. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 373 acres of modeled riparian nesting habitat for Swainson’s hawk is 
re-established and/or established. Ensure that mitigation for modeled nesting 
habitat impacted within PPUs 4, 6, or 8 occurs within PPUs 4, 6, or 8 (see 
Objectives RIP2 and RIP4). 

Objective SH5. For each of the 36 known nesting trees within the UDA, plant 10 trees 
that are modeled for Swainson’s hawk nesting within SSHCP Preserves. Plant 
nesting trees on properties preserved by the SSHCP within PPUs 4, 6, and 8, and 
near preserved foraging habitat. Tree species will be selected based on known 
suitability as nesting habitat for Swainson's hawk, and the planted trees must be 
maintained and/or replaced in perpetuity.  

Objective SH6. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 729 acres of modeled foraging habitat for Swainson’s hawk is re-
established and/or established (see Objectives RIP2 and RIP4). 

 

Analysis of Species Conservation 

The SSHCP will preserve 33,805 acres of modeled nesting and modeled foraging habitat that 

includes 8,158 acres of modeled high-value habitat for Swainson’s hawk, which will ensure that 

the species has adequate nesting, foraging, and high value habitat in the Plan Area. In addition, the 

SSHCP will re-establish/establish 1,101 acres of modeled foraging habitat that includes 118 acres of 

high-value habitat for Swainson’s hawk in the Preserve System (SH4 through SH6).  

Sites selected for preservation of nesting, foraging, and high-value habitat will include sites 

that are set up for alfalfa or other suitable agricultural production within 3 miles of active nest 

sites that are in close proximity to large areas of open space to provide foraging habitat and with 

existing large mature trees that will provide nesting habitat. Re-establishment and/or 

establishment will focus on similar criteria but will establish riparian habitat along streams or 

river channels within known nesting territories and plant suitable nesting trees on SSHCP 

Preserves near preserved foraging habitat. The SSHCP will be consistent with Guiding 

Principle 1 (Section 7.1) by providing a well-designed system of large-scale landscape-level 

Preserves to minimize the effects of habitat fragmentation. To the maximum extent possible, 

newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with existing 

preserves, enhancing the ecological value of SSHCP Preserves to Swainson’s hawk.  
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Implementation of Goal 3 and its related measurable objectives for modeled nesting and foraging 

habitat (Objectives RIP1 through RIP4, VG1, VP1 through VP5, SW1 and SW2, and AG1) will 

help ensure that the adverse impacts of Covered Activities on these habitats will be minimized 

and, in combination with implementation of a comprehensive Preserve System Monitoring and 

Management Program, will continue to support Swainson’s hawk.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Using a Stream Setback strategy in conjunction with low-impact and compatible 

uses in land planning, the Preserves will maintain existing functions and values of Riparian, 

Vernal Pool, Irrigated Pasture-Grassland, Valley Grassland, and other modeled nesting and 

foraging habitat in the Preserve System, and minimize edge-effect disturbances to nesting and 

foraging Swainson’s hawk (e.g., lighting, noise, human activity). Under existing project-by-

project mitigation, setbacks around preserves may allow for activities and encroachments that 

reduce the effective preservation area and allow indirect effects to preserved lands.  

Additionally, improvements in nesting and foraging habitat quantity and quality with 

management and monitoring will possibly contribute to expansion of nesting and foraging 

activities into areas not currently used by Swainson’s hawk. Continued monitoring (Chapter 8) 

will track the amount of habitat lost and the amount preserved, and ensure the Plan is in overall 

compliance with get-ahead, stay-ahead requirements. Through proper land management 

techniques and continued monitoring of foraging habitat for Swainson’s hawk preserved in the 

Preserve System, the SSHCP will ensure that habitat functions and values remain the same as the 

time of acquisition or improve with proper management. Management objectives that will, in 

particular, directly benefit Swainson’s hawk are those designed to maintain and enhance foraging 

habitat. The Conservation Strategy for Swainson’s hawk requires cultivation of alfalfa, rice, and 

dryland grains close to known Swainson’s hawk nest sites and modeled nesting habitat; planting 

of trees in agricultural settings; and planting of hedgerows along the borders of agricultural 

fields. Alfalfa, rice, and dryland grains are modeled habitats for Swainson’s hawk prey and 

provide high productivity foraging habitats. Cultivating these crops and managing them for the 

benefit of Swainson’s hawk will increase prey availability and should improve foraging success 

for the hawk. Similarly, planting trees in agricultural settings should increase the number of 

suitable nest sites in Swainson’s hawk preferred foraging habitats, and planting hedgerows 

should increase habitat for prey species and prey availability. The SSHCP will preserve large 

expanses of Valley Grassland and agricultural landscapes outside the UDA, many of which 

would contain existing or suitable Swainson’s hawk nest trees. Although preservation of nest 

trees outside the UDA is not a measurable objective, many nest trees outside the UDA will be 
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preserved indirectly through this process.In addition, the mitigation for Swainson’s hawk nesting 

tree removal in the UDA would be to plant replacement nesting trees outside the UDA in SSHCP 

Preserves.  Monitoring vegetation height in grasslands (Objective HAB7) should help maintain 

foraging habitat quality by improving habitat suitability for prey and increasing prey detectability 

(i.e., by controlling dense thatch). This careful management and monitoring, coupled with the 

extensive preservation of modeled habitat in large Preserves, ensure that the Conservation 

Strategy is consistent with Guiding Principle 7 to maintain or increase the number of Swainson’s 

hawk present in Plan Area. Similarly, the establishment of SSHCP Preserves in modeled 

Swainson’s hawk habitat throughout the Plan Area means the Conservation Strategy is consistent 

with Guiding Principle 8, ensuring that Swainson’s hawks are distributed throughout the Plan 

Area to limit the effects of stochastic disturbances to local subpopulations. The sum total of these 

efforts will ensure that impacts to Swainson’s hawk from SSHCP Covered Activities are 

mitigated to the maximum extent practicable.  

7.6.2.21 White-Tailed Kite 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 31,319 

acres of modeled nesting, nesting/foraging and foraging habitat for white-tailed kite (Elanus 

leucurus) (Table 7-75). These impacts include direct effects to 376 acres of nesting habitat 

(including Blue Oak Woodland, Mixed Riparian Woodland, and Mine Tailing Riparian 

Woodland), 189 acres of nesting/foraging habitat (Mixed Riparian Scrub), and 31,319 acres of 

foraging habitat (Blue Oak Savanna, Cropland, Irrigated Pasture-Grassland, Valley Grassland, 

Vernal Pool, Seasonal Wetland, and Swale). The majority of impacts to white-tailed kite nesting 

and foraging habitat (73%) will be inside the UDA.  

To mitigate impacts to white-tailed kite, the SSHCP will preserve 32,175 acres of modeled 

habitat, including 586 acres of modeled nesting habitat, 189 acres of modeled nesting/foraging 

habitat, and 31,400 acres of modeled foraging habitat throughout the Plan Area. Most 

preservation will occur outside the UDA, with most of this preservation occurring in Valley 

Grassland habitat in PPU7.  

Additionally, the SSHCP will re-establish or establish 1,365 acres of modeled habitat, of which 

approximately half will be foraging habitat and half will be nesting and nesting/foraging habitat. 

All preservation, re-establishment, and/or establishment will be consistent with the Biological 

Goals and Measurable Objectives for this species (Table 7-76). 
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Table 7-75 

Permanent Effects and Conservation for White-Tailed Kite 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
establishment and/or 
Establishment (acres) 

Nesting Habitat 

Blue Oak Woodland 9 Qualitative 9 0 9a 

Mixed Riparian 
Woodland 

149 Qualitative 149 368b 184c 

Mine Tailing Riparian 
Woodland 

218 Qualitative 218 218d 218e 

Total Nesting Habitat 376 Qualitative 376 586 411 

Nesting/Foraging Habitat 

Mixed Riparian Scrub 189 Qualitative 189 169b 189c 

Total Nesting/Foraging 
Habitat 

189 Qualitative 189 169 189 

Foraging Habitat 

Blue Oak Savanna 38 Qualitative 38 47f 37a 

Cropland 5,285 Qualitative 5,285 5,285g 0 

Irrigated Pasture-
Grassland 

2,749 Qualitative 2,749 2,749g 0 

Valley Grassland 21,954 Qualitative 21,954 22,014h 0 

Vernal Pool 389 0 389 966 389 

Seasonal Wetland 105 Qualitative 105 105 105 

Swale 234 0 234 278 234 

Total Foraging Habitat 30,754 0 30,754 31,444 765 

Grand Total 31,319 0 31,319 32,199 1,365 
a  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by re-establishing or establishing any combination of Blue Oak 

Woodland and Blue Oak Savanna.  
b  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by preserving any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
c  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by re-establishing or establishing any combination of 

Mixed Riparian Woodland and Mixed Riparian Scrub.  
d  Impacts to Mine Tailing Riparian Woodland will be mitigated by preserving any combination of Mixed Riparian Woodland and Mixed 

Riparian Scrub.  
e  Impacts to Mine Tailing Riparian Woodland will be mitigated by re-establishing or establishing any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
f  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by preserving any combination of Blue Oak Savanna and Blue 

Oak Woodland.  
g  Impacts to Cropland or Irrigated Pasture-Grassland can be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  
h  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-76 

Biological Goals and Measurable Objectives Applicable to White-Tailed Kite 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
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Table 7-76 

Biological Goals and Measurable Objectives Applicable to White-Tailed Kite 

Applicable Biological Goals Related Biological Objectives 
Covered Species within the Plan Area. acres of habitat for Covered Species and other native biota as a component of 

the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W1. Ensure that during implementation of Objective L2 (establishing 
minimum of 11 Linkage Preserves), the Linkage Preserves that include creeks or 
streams will include the creek plus a minimum 300-foot setback on each side of the 
creek. 
Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (Low-Impact Development (LID) and 
ROAD AMMs)  

 Ground-disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams, as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA, as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective RIP1. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective RIP2. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan Area 
in accordance with the Conservation Actions in Table 7-1. 
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Table 7-76 

Biological Goals and Measurable Objectives Applicable to White-Tailed Kite 

Applicable Biological Goals Related Biological Objectives 
Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 

Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres outside the 100-year floodplain in 
accordance with Objective GS6. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Objective AG2. Of the 9,696 acres preserved under Objective AG1, maintain at 
least 2,000 of those acres of high-quality foraging crops (such as corn (Zea 
mays), alfalfa, or wheat (Triticum)) preferred by tricolored blackbird, greater 
sandhill crane, and the covered raptor species. The 2,000 acres will be 
distributed in strategic locations throughout PPUs 4, 5, or 6 in plots of 20 acres or 
more. The preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective AG3. Maintain or increase raptor prey availability and improve raptor 
foraging habitat by strategically planting 10,000 linear feet of shrub or other 
substrate that provides cover and refugia for fossorial mammals and other prey 
species. 
Objective BOW1. Preserve a minimum of 47 acres of Blue Oak Woodland 
and/or Blue Oak Savanna for direct impacts to Blue Oak Woodland and Blue Oak 
Savanna. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective BOW2. Re-establish and/or establish a minimum of 47 acres of Blue 
Oak Woodland and/or Blue Oak Savanna for direct impacts to Blue Oak 
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Table 7-76 

Biological Goals and Measurable Objectives Applicable to White-Tailed Kite 

Applicable Biological Goals Related Biological Objectives 
Woodland and Blue Oak Savanna. Re-establishment and/or establishment will 
occur in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends and to track climate change. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 
Objective AG3. Maintain or increase raptor prey availability and improve raptor 
foraging habitat by strategically planting 10,000 linear feet of shrub or other 
substrate that provides cover and refugia for fossorial mammals and other prey 
species. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective WK1. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 31,205 acres of modeled foraging habitat for white-tailed kite is 
preserved (see Objectives VG1, AG1, RIP1, RIP3, SW1, VP1, VP3, and BOW1). 
Objective WK2. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 974 acres of modeled nesting or nesting/foraging habitat for white-
tailed kite is preserved (see Objectives RIP1, RIP3, and BOW1). 
Objective WK3. During assembly of the SSHCP Preserve System, ensure a 
minimum of 767 acres of modeled foraging habitat for white-tailed kite is re-
established and/or established (see Objectives VP2, RIP2, RIP4, and SW2). 
Objective WK4. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 601 acres of modeled nesting or nesting/foraging habitat for white-
tailed kite is re-established and/or established (see Objectives RIP2 and RIP4). 

 

Analysis of Species Conservation 

The SSHCP will preserve 32,175 acres of modeled nesting, modeled nesting/foraging and 

modeled foraging habitat for white-tailed kite, which will ensure that the species has adequate 

nesting, nesting/foraging, and foraging habitat in the Plan Area. In addition, the SSHCP will re-

establish/establish 1, 365 acres of modeled nesting, nesting/foraging and foraging habitat for white-

tailed kite in the Preserve System.  
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Sites selected for preservation of nesting, nesting/foraging, and foraging habitat will include 

sites that are set up for agriculture that support perennial crops, that are known to be used by 

white-tailed kite for foraging, and that occur in larger open space areas. They will include large, 

unfragmented patches of land with dense canopy cover for nesting that are connected to 

grasslands and agricultural areas known to support high prey densities. Re-establishment and/or 

establishment will include sites located along existing riparian corridors where nesting habitat 

likely existed in the past and sites within a new or existing preserve or habitat corridor in areas 

within at least 0.5 mile of modeled foraging habitat at least 500 feet from urban land uses. Areas 

that did not historically support riparian woodlands or that are within the existing Vernal Pool 

Ecosystem will be avoided. The SSHCP will be consistent with Guiding Principles 1 and 4 

(Section 7.1) by providing a well-designed system of large landscape-level Preserves to 

minimize the effects of habitat fragmentation and edge effects. To the maximum extent possible, 

newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with existing 

preserves, enhancing the ecological value of SSHCP Preserves to white-tailed kite.  

Implementation of Goal 3 and its related measurable objectives for modeled nesting and foraging 

habitat (Objectives RIP1 through RIP4, VG1, VP1 through VP5, SW1 and SW2, AG1, and BOW1 

and BOW2) will help ensure that the adverse impacts of Covered Activities on these habitats will 

be minimized, and in combination with implementation of a comprehensive Monitoring and 

Management Program within the Preserve System, will continue to support white-tailed kite. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Using a Stream Setback strategy in conjunction with low-impact and compatible 

uses in land planning, the Preserves will maintain existing functions and values of Blue Oak 

Woodland, Mixed Riparian Woodland, Mine Tailing Riparian Woodland, Vernal Pool, Irrigated 

Pasture-Grassland, Cropland, Seasonal Wetland, Valley Grassland, and other modeled nesting and 

foraging habitat in the Preserve System, and minimize edge-effect disturbances to nesting and 

foraging white-tailed kite (e.g., lighting, noise, human activity). Under existing project-by-project 

mitigation, setbacks around preserves may allow for activities and encroachments that reduce the 

effective preservation area and allow indirect effects to preserved lands.  

Additionally, improvements in nesting and foraging habitat quantity and quality with 

management and monitoring will contribute to expansion of nesting and foraging activities into 

areas not currently used by white-tailed kite. Continued monitoring (Chapter 8) will track the 

amount of habitat lost and the amount preserved, and ensure the Plan is in overall compliance 

with get-ahead, stay-ahead requirements. Through proper land management techniques and 

continued monitoring of foraging habitat for white-tailed kite preserved in the Preserve System, 
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the SSHCP will ensure that habitat functions and values remain the same as the time of 

acquisition or improve with proper management. Management objectives that will, in particular, 

directly benefit white-tailed kite are those designed to maintain and enhance foraging habitat, 

including ensuring Cropland and Irrigated Pasture-Grassland (Objective AG1). The Conservation 

Strategy for white-tailed kite requires cultivation of alfalfa, rice, and dryland grains close to 

modeled nesting habitat; planting of trees in agricultural settings; and planting of hedgerows 

along the borders of agricultural fields. Alfalfa, rice, and dryland grains are modeled habitats for 

white-tailed kite prey and provide high-productivity foraging habitats. Cultivating these crops 

and managing them for the benefit of white-tailed kite will increase prey availability and should 

improve foraging success for the white-tailed kite. Similarly, planting trees in agricultural 

settings should increase the number of suitable nest and perching sites near foraging habitats, and 

planting hedgerows should increase habitat for prey species and prey availability. Additionally, if 

large trees are planted in hedgerows, they will provide white-tailed kite nesting habitat in 

addition to increased prey habitat values. Monitoring vegetation height in grasslands (Objective 

HAB7) should help maintain foraging habitat quality by improving habitat suitability for prey 

and increasing prey detectability (e.g., by controlling dense thatch). These actions should result 

in higher overall reproductive success and productivity of the Plan Area breeding population. 

This careful management and monitoring, coupled with the extensive preservation of modeled 

habitat in large Preserves, ensures that the Conservation Strategy is consistent with Guiding 

Principle 7 to maintain or increase the number of white-tailed kites present in Plan Area. 

Similarly, the establishment of SSHCP Preserves in modeled white-tailed kite habitat throughout 

the Plan Area means the Conservation Strategy is consistent with Guiding Principle 8, ensuring 

that white-tailed kites are distributed throughout the Plan Area to limit the effects of stochastic 

disturbances to local subpopulations. 

7.6.2.22 Northern Harrier 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 30,903 acres 

of modeled nesting/foraging habitat and foraging habitat for northern harrier (Circus cyaneus) 

(Table 7-77). These impacts include direct effects to 30,048 acres of nesting/foraging habitat 

(including Cropland, Irrigated Pasture-Grassland, and Valley Grassland) and 855 acres of foraging 

habitat (including Vernal Pool, Seasonal Wetland, Swale, and Freshwater Marsh). The majority of 

impacts to northern harrier nesting and foraging habitat (72%) will be inside the UDA.  

To mitigate impacts to northern harrier, the SSHCP will preserve 33,186 acres of modeled 

habitat, including 31,710 acres of modeled nesting/foraging habitat and 1,476 acres of modeled 

foraging habitat throughout the Plan Area. A majority of preservation will occur outside the 

UDA, with most of this preservation split between PPUs 6 and 7. 
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Additionally, the SSHCP will re-establish or establish 855 acres of modeled foraging habitat, 

most of which will be Vernal Pool habitat. All preservation, re-establishment, and/or 

establishment will be consistent with the Biological Goals and Measurable Objectives for this 

species (Table 7-78). 

Table 7-77 

Permanent Effects and Conservation for Northern Harrier 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
Establishment and/or 
Establishment (acres) 

Nesting/Foraging Habitat 

Cropland 5,285 Qualitative 5,285 6,947a 0 

Irrigated Pasture-
Grassland 

2,749 Qualitative 2,749 2,749a 0 

Valley Grassland 22,014 Qualitative 22,014b 22,014 0 

Total Nesting/ 
Foraging Habitat 

30,048 Qualitative 30,048 31,710 0 

Foraging Habitat 

Vernal Pool 389 0 389 966 389 

Seasonal Wetland 105 Qualitative 105 105 105 

Swale 234 0 234 278 234 

Freshwater Marsh 127 Qualitative 127 127 127 

Total Foraging 
Habitat 

855 0 855 1,476 855 

Grand Total 30,903 0 30,903 33,186 855 
a  Impacts to Cropland or Irrigated Pasture-Grassland can be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  
b  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-78 

Biological Goals and Measurable Objectives Applicable to Northern Harrier 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 
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Table 7-78 

Biological Goals and Measurable Objectives Applicable to Northern Harrier 

Applicable Biological Goals Related Biological Objectives 
Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (Low-Impact Development (LID) and 
ROAD AMMs)  

 Ground-disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-267 February 2018 

Table 7-78 

Biological Goals and Measurable Objectives Applicable to Northern Harrier 

Applicable Biological Goals Related Biological Objectives 
Objective FWM1. Preserve a minimum of 127 acres of Freshwater Marsh. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective FWM2. Re-establish and/or establish a minimum of 127 acres of 
functional Freshwater Marsh. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 

Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres outside the 100-year floodplain in 
accordance with Objective GS6. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and 
maintained for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends and to track climate change. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective NH1. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 1,245 acres of modeled foraging habitat for northern harrier (Circus 
cyaneus) is preserved (see Objectives VG1, AG1, VP1, VP3, FWM1, and SW1). 
Objective NH2. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 30,048 acres of modeled nesting/foraging habitat for northern harrier 
is preserved (see Objectives VG1 and AG1). 
Objective NH3. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 856 acres of modeled foraging habitat for northern harrier is re-
established and/or established (see Objectives VP2, FWM2, and SW2). 

 

Analysis of Species Conservation 

The SSHCP will preserve 33,186 acres of modeled nesting/foraging and modeled foraging 

habitat for northern harrier (NH1 and NH2), which will ensure that the species has adequate 

nesting/foraging and foraging habitat in the Plan Area. In addition, the SSHCP will re-
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establish/establish 855 acres of modeled nesting/foraging and foraging habitat for northern 

harrier in the Preserve System (NH3).  

Sites selected for preservation of nesting/foraging and foraging habitat will include large, 

open sites with dense, tall vegetation known to support high prey densities linked or adjacent to 

currently preserved lands. Preserved sites will include wet or moist sites for nesting, in large 

open space areas that potentially support other Covered Species. Re-establishment and/or 

establishment will include sites with historically contained intact foraging habitat in large, 

open space areas where management can be used to enhance or re-establish natural 

ecosystem processes and attract other Covered Species. The SSHCP will be consistent with 

Guiding Principles 1 and 4 (Section 7.1) by providing a well-designed system of large-scale 

landscape-level Preserves to minimize the effects of habitat fragmentation and edge effects. 

To the maximum extent possible, newly preserved lands acquired by the SSHCP will be 

adjacent to and contiguous with existing preserves, enhancing the ecological value of SSHCP 

Preserves to northern harrier.  

Implementation of Goal 3 and its related measurable objectives for modeled nesting and foraging 

habitat (Objectives VG1, VP1 through VP5, SW1 and SW2, FWM1 and FWM2, and AG1) will 

help ensure that the adverse impacts of Covered Activities on these habitats will be minimized, 

and in combination with implementation of a comprehensive Monitoring and Management 

Program within the Preserve System, will continue to support northern harrier.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as 

possible to buffer preserves from edge effects and other environmental stressors associated 

with urban development. Using a Stream Setback strategy in conjunction with low-impact and 

compatible uses in land planning, the Preserves will maintain existing functions and values of 

Cropland, Irrigated Pasture-Grassland, Valley Grassland, Vernal Pool, Seasonal Wetland, 

Freshwater Marsh, and other modeled nesting and foraging habitat in the Preserve System, and 

minimize edge-effect disturbances to nesting and foraging northern harrier (e.g., lighting, 

noise, human activity). Under existing project-by-project mitigation, setbacks around preserves 

may allow for activities and encroachments that reduce the effective preservation area and 

allow indirect effects to preserved lands.  

Additionally, improvements in nesting and foraging habitat quantity and quality with 

management and monitoring will possibly contribute to expansion of nesting and foraging 

activities into areas not currently used by northern harrier. Continued monitoring (Chapter 8) will 

track the amount of habitat lost and the amount preserved, and ensure the Plan is in overall 

compliance with get-ahead, stay-ahead requirements. Through proper land management 
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techniques and continued monitoring of foraging habitat for northern harrier preserved in the 

Preserve System, the SSHCP will ensure that habitat functions and values remain the same as the 

time of acquisition or improve with proper management. Management objectives that will, in 

particular, directly benefit northern harrier are those designed to maintain and enhance foraging 

habitat, including ensuring Cropland and Irrigated Pasture-Grassland are available for foraging 

(Objective AG1). The Conservation Strategy for northern harrier includes cultivation of alfalfa, 

rice, and dryland grains close to modeled nesting habitat; planting of trees in agricultural 

settings; and planting of hedgerows along the borders of agricultural fields. Monitoring 

vegetation height in grasslands (Objective HAB7) should help maintain foraging habitat quality 

by improving habitat suitability for prey and increasing prey detectability (e.g., by controlling 

dense thatch). These actions should result in higher overall reproductive success and productivity 

of the Plan Area breeding population. This careful management and monitoring, coupled with 

the extensive preservation of modeled habitat in large Preserves, ensures that the Conservation 

Strategy is consistent with Guiding Principle 7 to maintain or increase the number of northern 

harriers present in Plan Area. Similarly, the establishment of SSHCP Preserves in modeled 

northern harrier habitat throughout the Plan Area means the Conservation Strategy is consistent 

with Guiding Principle 8, ensuring that northern harrier are distributed throughout the Plan Area 

to limit the effects of stochastic disturbances to local subpopulations. 

7.6.2.23 Western Burrowing Owl 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 30,836 

acres of modeled wintering/nesting habitat for western burrowing owl (Athene cunicularia) 

(Table 7-79). These impacts include direct effects to 22,014 acres of Valley Grassland, 5,285 

acres of Cropland, 2,749 acres of Irrigated Pasture-Grassland, 38 acres of Blue Oak Savanna, 

389 acres of Vernal Pool, 105 acres of Seasonal Wetlands, 234 acres of Swale, and 22 acres of 

Stream/Creek (VPIH). The majority of impacts to western burrowing owl nesting/foraging 

habitat (74%) will be inside the UDA.  

To mitigate impacts to western burrowing owl, the SSHCP will preserve approximately 33,132 

acres of modeled wintering/nesting habitat, including 22,014 acres of Valley Grassland, 6,947 

acres of Cropland, 2,749 acres of Irrigated Pasture-Grassland, 47 acres of Blue Oak Savanna, 

966 acres of Vernal Pool, 105 acres of Seasonal Wetlands, 278 acres of Swale, and 26 acres of 

Stream/Creek (VPIH) throughout the Plan Area. A majority of this preservation will occur 

outside the UDA.  

Additionally, the SSHCP will re-establish or establish 38 acres of modeled Blue Oak Savanna 

wintering nesting habitat, which is the only re-establishment or establishment planned for 
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western burrowing owl. All preservation, re-establishment, and/or establishment will be 

consistent with the Biological Goals and Measurable Objectives for this species (Table 7-80). 

Table 7-79 

Permanent Effects and Conservation for Western Burrowing Owl 

Land Cover Types 
Direct Effects 

(acres) 

Indirect 
Effects 
(acres) 

Total 
Effects 
(Acres) 

Total 
Habitat 

Preservat
ion 

(acres) 

Total Habitat Re-
Establishment 

and/or 
Establishment 

(acres) 
Wintering Habitat 

Blue Oak Savanna 38 Qualitative 38 47a 38b 

Valley Grassland 22,014 Qualitative 22,014c 22,014 0 

Vernal Pool 389 94 483 966 0 

Seasonal Wetland  105 Qualitative 105 105 0 

Swale 234 44 278 278 0 

Stream/Creek (VPIH) 22 4 26 26 0 

Total Wintering Habitat 22,802 142 22,944 23,436 38 

Wintering/Nesting Habitat 

Cropland 5,285 Qualitative 5,285 6,947d 0 

Irrigated Pasture-Grassland 2,749 Qualitative 2,749 2,749d 0 

Total Nesting/Foraging Habitat 8,034 0 8,034 9,696 0 

Grand Total  30,836 142 30,978 33,132 38 
a  Impacts to Blue Oak Savanna can be mitigated by preserving any combination of Blue Oak Savanna and Blue Oak Woodland.  
b  Impacts to Blue Savanna can be mitigated by re-establishing or establishing any combination of Blue Oak Woodland and Blue Oak Savanna. 
c  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
d  Impacts to Cropland or Irrigated Pasture-Grassland can be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  

Table 7-80 

Biological Goals and Measurable Objectives Applicable to Western Burrowing Owl 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 

Objective W2. Covered Activities will implement the following, as outlined in Section 
5.4.2: 
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Table 7-80 

Biological Goals and Measurable Objectives Applicable to Western Burrowing Owl 

Applicable Biological Goals Related Biological Objectives 
resources within the Plan Area.  Incorporate the SSHCP Design AMMs (Low-Impact Development (LID) and ROAD 

AMMs)  

 Ground-disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres outside the 100-year floodplain in 
accordance with Objective GS6. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Objective BOW1. Preserve a minimum of 47 acres of Blue Oak Woodland 
and/or Blue Oak Savanna for direct impacts to Blue Oak Woodland and Blue Oak 
Savanna. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective BOW2. Re-establish and/or establish a minimum of 47 acres of Blue 
Oak Woodland and/or Blue Oak Savanna for direct impacts to Blue Oak 
Woodland and Blue Oak Savanna. Re-establishment and/or establishment will 
occur in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 

Objective HAB2. Assess whether Preserves are being managed and 
maintained for the benefit of Covered Species. 
Objective HAB3. Record management history for preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends and to track climate change. 
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Table 7-80 

Biological Goals and Measurable Objectives Applicable to Western Burrowing Owl 

Applicable Biological Goals Related Biological Objectives 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective BO1. Preserve seven occupied western burrowing owl (Athene 
cunicularia) sites (commensurate with 20% of the estimated number of sites 
within the UDA as of 2014), preserve at least 200 acres of land surrounding each 
occupied burrow site, and maintain modeled habitat for western burrowing owl 
within 0.4 mile of breeding sites. 
Objective BO2. For each western burrowing owl or western burrowing owl pair 
passively excluded, preserve 200 acres of modeled habitat for western burrowing 
owl, and establish a California ground squirrel (Spermophilus (Otospermophilus) 
beecheyi) colony, and augment with artificial burrows as appropriate (determined 
by TAC). Artificial burrows will be established at appropriate locations throughout 
the Preserve System pursuant to CDFW (CDFG 2012 guidelines) or as otherwise 
determined by the TAC.  

 

Analysis of Species Conservation 

The SSHCP will preserve 33,132 acres of modeled nesting/foraging habitat for western burrowing 

owl. Additionally, 7 occupied western burrowing owl sites and at least 200 acres of land 

surrounding each burrow site will be preserved under the SSHCP. Modeled habitat within 0.4 

miles of breeding sites will be maintained under this objective and will ensure that the species has 

adequate nesting/foraging habitat in the Plan Area. Furthermore, the SSHCP will preserve 200 acres 

of modeled habitat for every western burrowing owl or western burrowing owl pair passively 

relocated, and establish a ground squirrel colony and augment with artificial burrows as appropriate.  

Sites selected for preservation of nesting/foraging habitat and occupied western burrowing 

owl sites will include sites known to support breeding western burrowing owls, located within 3 

miles of a known nesting site or modeled nesting habitat, that support high rodent populations 

during the breeding season and expand upon or link already preserved lands that will not be 

bisected by new roadways or incur impacts from any other infrastructure developments. Sites 

selected for preservation will include large (over 20 acres) sites that are open, with well-drained 

terrain and a low risk of flooding that has short, sparse vegetation with underground burrows that 

have modeled foraging habitat within 0.4 mile of breeding sites. Foraging habitat will be 

enhanced by promoting fossorial mammal populations in areas that are modeled foraging habitat 

and provide sentinel posts or mounds near burrows. The SSHCP will provide a well-designed 

system of large-scale landscape-level Preserves to minimize the effects of habitat fragmentation 

and edge effects. To the maximum extent possible, newly preserved lands acquired by the 

SSHCP will be adjacent to and contiguous with existing preserves, enhancing the ecological 

value of SSHCP Preserves to western burrowing owl.  
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Conservation of modeled nesting/foraging habitat will help ensure that the adverse impacts of 

Covered Activities on these habitats will be minimized, and in combination with implementation 

of a comprehensive Preserve System Monitoring and Management Program, will continue to 

support western burrowing owl. Using a Stream Setback strategy in conjunction with low-impact 

and compatible uses in land planning, the Preserves will maintain existing functions and values 

of Cropland, Irrigated Pasture-Grassland, Valley Grassland, and Blue Oak Savanna in the 

Preserve System, and minimize edge-effect disturbances to nesting/foraging western burrowing 

owl (e.g., lighting, noise, human activity).  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands.  

Additionally, improvements in nesting and foraging habitat quantity and quality with management 

and monitoring will possibly contribute to expansion of nesting and foraging activities into areas not 

currently used by western burrowing owl. Continued monitoring (Chapter 8) will track the amount of 

habitat lost and the amount preserved, and ensure the Plan is in overall compliance with get-ahead, 

stay-ahead requirements. Through proper land management techniques and continued monitoring of 

foraging habitat for western burrowing owl preserved in the Preserve System, the SSHCP will ensure 

that habitat functions and values remain the same as the time of acquisition or improve with proper 

management. Management objectives that will, in particular, directly benefit western burrowing owl 

are those designed to maintain and enhance foraging habitat, include ensuring Cropland and Irrigated 

Pasture-Grassland is available for foraging. The Conservation Strategy that will benefit western 

burrowing owl includes managing large, open Preserves that contain small mammal burrows (such 

as California ground squirrel) with an active small mammal population. Areas with sentinel posts 

and/or mounds that are located within 0.4 mile of active breeding sites with well-drained soils will be 

prioritized for the benefit of western burrowing owl. These sites will increase prey availability and 

should improve nesting and foraging success for the owl. Monitoring vegetation height in grasslands 

(Objective HAB7) should help maintain foraging habitat quality by improving habitat suitability for 

prey and increasing prey detectability (e.g., by controlling dense thatch). These actions should result 

in higher overall reproductive success and productivity of the Plan Area breeding population. 

Similarly, the establishment of SSHCP Preserves in modeled western burrowing owl habitat 

throughout the Plan Area means the Conservation Strategy is consistent with Guiding Principle 8, 

ensuring that western burrowing owls are distributed throughout the Plan Area to limit the effects of 

stochastic disturbances to local subpopulations. 
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7.6.2.24 Loggerhead Shrike 

Estimated Levels of Impact, Preservation, Re-Establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 31,367 acres of modeled habitat for loggerhead shrike (Lanius ludovicianus) in the 

Plan Area (Table 7-81). This would include approximately 591 acres of nesting habitat (Mixed 

Riparian Woodland, Mixed Riparian Scrub, and Mine Tailing Riparian Woodland), 22,014 acres 

of modeled nesting/foraging habitat (Valley Grassland), and 8,762 acres of modeled foraging 

habitat (Cropland, Irrigated Pasture-Grassland, Vernal Pool, Seasonal Wetland, Swale). (Table 7-

81). The majority of the direct and indirect effects to loggerhead shrike nesting and foraging 

habitat will occur inside the UDA, although permanent effects on specific nest sites are not 

analyzed in Chapter 6 because the SSHCP database does not contain any confirmed loggerhead 

shrike nest sites for the Plan Area (Section 3.3.3). 

To mitigate impacts to loggerhead shrike, the SSHCP will preserve approximately 34,023 acres 

of modeled habitat, including 964 acres of modeled nesting habitat, 22,014 acres of modeled 

nesting/foraging habitat and 11,045 acres of modeled foraging habitat throughout the Plan Area. 

A majority of preservation will occur outside the UDA, with most of this preservation occurring 

in PPUs 6 and 7 in Valley Grassland habitat.  

Additionally, the SSHCP will re-establish or establish approximately 1,319 acres of modeled 

habitat, including 591 acres of modeled nesting habitat and 728 acres of modeled foraging 

habitat. All preservation, re-establishment, and/or establishment will be consistent with the 

Biological Goals and Measurable Objectives for this species (Table 7-82). 

Table 7-81 

Permanent Effects and Conservation for Loggerhead Shrike 

Land Cover Types 
Direct Effects 

(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
Establishment and/or 

Establishment 
(acres) 

Nesting Habitat 

Mixed Riparian 
Woodland 

184 Qualitative 184 368a 184b 

Mixed Riparian 
Scrub 

189 Qualitative 189 378a 189b 

Mine Tailing 
Riparian Woodland 

218 Qualitative 218 218c 218d 

Total Nesting 
Habitat 

591 Qualitative 591 964 591 
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Table 7-81 

Permanent Effects and Conservation for Loggerhead Shrike 

Land Cover Types 
Direct Effects 

(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
Establishment and/or 

Establishment 
(acres) 

Nesting/Foraging Habitat 

Valley Grassland 22,014 Qualitative 22,014e 22,014 0 

Total Nesting/ 
Foraging Habitat 

22,014 Qualitative 22,014 22,014 0 

Foraging Habitat 

Cropland 5,285 Qualitative 5,285 6,947f 0 

Irrigated Pasture-
Grassland 

2,749 Qualitative 2,749 2,749f 0 

Vernal Pool 389 0 389 966 389 

Seasonal Wetland 105 Qualitative 105 105 105 

Swale 234 0 234 278 234 

Total Foraging 
Habitat 

8,762 0 8,762 11,045 728 

Grand Total 31,367 0 31,367 34,023 1,319 
a  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by preserving any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
b  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by re-establishing or establishing any combination of 

Mixed Riparian Woodland and Mixed Riparian Scrub.  
c  Impacts to Mine Tailing Riparian Woodland will be mitigated by preserving any combination of Mixed Riparian Woodland and Mixed 

Riparian Scrub.  
d  Impacts to Mine Tailing Riparian Woodland will be mitigated by re-establishing or establishing any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
e  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
f  Impacts to Cropland or Irrigated Pasture-Grassland can be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  

Table 7-82 

Biological Goals and Measurable Objectives Applicable to Loggerhead Shrike 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 
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Table 7-82 

Biological Goals and Measurable Objectives Applicable to Loggerhead Shrike 

Applicable Biological Goals Related Biological Objectives 
Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W1. Ensure that during implementation of Objective L2 (establishing 
minimum of 11 Linkage Preserves), the Linkage Preserves that include creeks or 
streams will include the creek plus a minimum 300-foot setback on each side of the 
creek. 
Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (Low-Impact Development (LID) and 
ROAD AMMs)  

 Ground-disturbance AMMs (Best Management Practices (BMPs) and ROAD AMMs) 
Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
Irrigated Pasture-Grassland that provide 
habitat for Covered Species. 

Objective RIP1. Preserve a minimum of 964 acres of Mixed Riparian Woodland and/or 
Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed Riparian Scrub 
and Mine Tailing Riparian Woodland land cover type. The Preserves will be assembled 
in accordance with the Conservation Actions in Table 7-1. 

Objective RIP2. Preserve a minimum of 964 acres of Mixed Riparian Woodland and/or 
Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed Riparian Scrub 
and Mine Tailing Riparian Woodland land cover type. The Preserves will be assembled 
in accordance with the Conservation Actions in Table 7-1. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 

Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will 
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Table 7-82 

Biological Goals and Measurable Objectives Applicable to Loggerhead Shrike 

Applicable Biological Goals Related Biological Objectives 
be assembled in accordance with the Conservation Actions in Table 7-1. 

Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will 
be assembled in accordance with the Conservation Actions in Table 7-1. 

Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The Preserves 
will be assembled in accordance with the Conservation Actions in Table 7-1. 

Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 

Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres outside the 100-year floodplain in 
accordance with Objective GS6. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and 
maintained for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends, and to track climate change. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 
Objective AG2. Of the 10,3779,696 acres preserved under Objective AG1, 
maintain at least 2,000 of those acres of high-quality foraging crops (such as corn 
(Zea mays), alfalfa, or wheat (Triticum)) preferred by tricolored blackbird, greater 
sandhill crane, and the covered raptor species. The 2,000 acres will be 
distributed in strategic locations throughout PPUs 4, 5, or 6 in plots of 20 acres or 
more. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective LS1. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 9,152 acres of modeled foraging habitat for loggerhead shrike 
(Lanius ludovicianus) is preserved (see Objectives VG1, AG1, SW1, VP1, and 
VP3). 
Objective LS2. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 22,014 acres of modeled nesting/foraging habitat for loggerhead 
shrike is preserved (see Objectives VG1, RIP1, and RIP3). 
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Table 7-82 

Biological Goals and Measurable Objectives Applicable to Loggerhead Shrike 

Applicable Biological Goals Related Biological Objectives 
Objective LS3. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 592 acres of modeled nesting habitat for loggerhead shrike is re-
established and/or established (see Objectives RIP2 and RIP4). 
Objective LS4. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 965 acres of modeled nesting habitat for loggerhead shrike is 
preserved (see Objectives RIP2 and RIP4). 
Objective LS5. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 729 acres of modeled foraging habitat for loggerhead shrike is re-
established and/or established (see Objective SW2). 

 

Analysis of Species Conservation 

The SSHCP will preserve approximately 34,023 acres of modeled habitat, including 964 acres of 

modeled nesting habitat, 22,014 acres of modeled nesting/foraging habitat, and 11,045 acres of 

modeled foraging habitat, throughout the Plan Area (Objectives LS1, LS2, and LS4). In addition, 

the SSHCP will re-establish or establish approximately 1,319 acres of modeled habitat for the 

loggerhead shrike in the Preserve System.  

Sites selected for preservation of nesting, nesting/foraging, and foraging habitat will be 

prioritized pursuant to Conservation Actions LS1.1 and LS2.1, and will include sites that are 

Cropland, Irrigated Pasture-Grassland, Vernal Pool, Seasonal Wetland, Swale, Valley 

Grassland, Mixed Riparian Scrub, and Mine Tailing Riparian Woodland. The sites will 

include parcels that are greater than 20 acres in size and that are open with sparse vegetation for 

foraging, as these areas are known to support high prey densities. The sites would also be 

interspersed with scattered or isolated low trees or large shrubs that would be suitable for loggerhead 

shrike nest sites to enhance reproduction opportunities for this species. The areas would provide 

hunting perches with an open view to provide better foraging opportunities, and the areas would be 

either linked or adjacent to currently preserved lands to maintain and/or enhance connectivity 

between habitat patches. They would be in areas known to support loggerhead shrike and other 

Covered Species, and would be able to be used to enhance or re-establish natural ecosystem 

processes and attract Covered Species.  

Pursuant to Conservation Action LS3.1 and LS5.1, re-establishment and/or establishment will be 

prioritized on parcels that are 20 acres or greater in size and/or occur in larger, open space areas 

and that possess or can be planted with scattered or isolated low trees or large shrubs for nest 

sites. These sites would need to have the potential to support loggerhead shrike and other 

Covered Species after re-establishment and/or establishment, and would be linked or adjacent to 
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currently preserved lands to increase and ensure connectivity between Preserves and habitat 

patches. They would be located where management can be used to enhance or re-establish 

natural ecosystem processes and attract Covered Species. Loggerhead shrike habitat re-

establishment will only occur where habitat historically occurred but no longer exists due to loss 

of or changes in ecological factors. 

The SSHCP will provide a well-designed system of large Preserves that are linked and designed 

to minimize the effects of habitat fragmentation and edge effects. To the maximum extent 

possible, newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with 

existing preserves, enhancing the ecological value of SSHCP Preserves to loggerhead shrike.  

Conservation of modeled nesting/foraging habitat will help ensure that the adverse impacts of 

Covered Activities on these habitats will be minimized, and in combination with implementation 

of a comprehensive Preserve System Monitoring and Management Program within the Preserve 

System, will continue to support loggerhead shrike nesting and foraging habitat. Although Goal 

2 addresses aquatic resources, some of the land covers included in the objectives for this goal are 

modeled nesting habitat (i.e., Mixed Riparian Scrub) and modeled foraging habitat (Vernal Pool, 

Seasonal Wetland, and Swale) for loggerhead shrike.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible to 

buffer preserves from edge effects and other environmental stressors associated with urban 

development. Using a Stream Setback strategy in conjunction with low impact and compatible uses 

in land planning the Preserve System will maintain existing functions and values of nesting habitat 

and minimize edge-effect disturbances to nesting loggerhead shrike (e.g., lighting, noise, human 

activity) and functions and values of foraging habitat. Under existing project-by-project mitigation, 

setbacks around preserves may allow for activities and encroachments that reduce the effective 

preservation area and allow indirect effects to preserved lands. Additionally, improvements in 

nesting and foraging habitat quantity and quality with management and monitoring will possibly 

contribute to expansion of nesting and foraging activities into areas not currently used by loggerhead 

shrike. Continued monitoring (Chapter 8) will track the amount of habitat lost and the amount 

preserved, and ensure the Plan is in overall compliance with get-ahead, stay-ahead requirements. 

Implementation of Goal 3 and Goal 4 will directly benefit loggerhead shrike by maintaining and 

enhancing foraging habitat. Measurable Objectives under Goals 3 and 4 will ensure planting of 

Croplands (Objective AG1 and AG2) and provide cover and refugia to attract prey species 

(Objective HAB1, HAB2 and HAB 7). The Conservation Strategy for loggerhead shrike includes 

cultivation of alfalfa, rice, and dryland grains close to modeled nesting and perching habitat; planting 

of trees in agricultural settings; and planting of hedgerows along the borders of agricultural fields. 

Alfalfa, rice, and dryland grains are modeled habitats for loggerhead shrike prey and provide high 
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productivity foraging habitats. Cultivating these crops and managing them for the benefit of 

loggerhead shrike will increase prey availability and should improve foraging success for the shrike. 

Similarly, planting trees in agricultural settings should increase the number of suitable hunting 

perches and potentially nesting sites near foraging habitats. Planting hedgerows should increase 

habitat for prey species and prey availability. Additionally, if trees are planted in hedgerows, they can 

provide loggerhead shrike hunting perches and potentially nesting habitat, in addition to increased 

prey habitat values. Monitoring vegetation height in grasslands (Objective HAB7) should help 

maintain foraging habitat quality by improving habitat suitability for prey and increasing prey 

detectability (e.g., by controlling dense thatch). These actions should result in higher overall 

reproductive success and productivity of the Plan Area breeding population, and ensure that the 

Conservation Strategy is consistent with Guiding Principle 7 to maintain or increase the number of 

loggerhead shrike present in Plan Area. Similarly, the establishment of SSHCP Preserves in modeled 

loggerhead shrike foraging and nesting habitat throughout the Plan Area means the Conservation 

Strategy is consistent with Guiding Principle 8 by ensuring that, should a localized population 

become extirpated from a particular habitat patch, individual loggerhead shrikes from nearby 

modeled habitat in other preserves would repopulate vacant habitat and thus limit the effects of 

stochastic disturbances to local subpopulations. 

7.6.2.25 Greater Sandhill Crane 

Estimated Levels of Impact, Preservation, Re-establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact approximately 

7,942 acres of modeled greater sandhill crane (Grus canadensis) roosting and foraging habitat of 

the Plan, including 124 acres of modeled roosting/foraging habitat (Seasonal Wetland and 

Freshwater Marsh), 66 acres of modeled roosting habitat (Vernal Pool), and 7,752 acres of 

modeled foraging habitat (Cropland, Irrigated Pasture-Grassland, and Valley Grassland) (Table 

7-83). This includes 820 acres of impact to modeled high-value habitat Seasonal Wetland, 

Freshwater Marsh, Vernal Pool, Cropland, Irrigated Pasture-Grassland, and Valley Grassland). 

The majority of the direct effects for greater sandhill crane will occur inside the UDA.  

To mitigate impacts to greater sandhill crane, the SSHCP will preserve approximately 10,320 

acres of modeled habitat, that includes 232 acres of modeled roosting/foraging habitat, 37 acres 

of modeled roosting habitat, and 10,051 acres of modeled foraging habitat throughout the Plan 

Area (Table 7-83). Of the preserved modeled habitat, 9,399 acres of high-value habitat will be 

preserved (Table 7-84). A majority of preserved modeled habitat will occur outside the UDA, 

most of which will be in PPU 6.  

Additionally, the SSHCP will re-establish or establish 184 acres of modeled habitat of the Plan, 

including 125 acres of modeled roosting/foraging habitat and 59 acres of modeled roosting 
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habitat. All preservation, re-establishment, and/or establishment will be consistent with the 

Biological Goals and Measurable Objectives for this species (Table 7-85). 

Table 7-83 

Permanent Effects and Conservation for Greater Sandhill Crane 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
Establishment and/or 

Establishment 
(acres) 

Roosting/Foraging Habitat a 

Seasonal Wetland 51 Qualitative 51 105 52 

Freshwater Marsh 73 Qualitative 73 127 73 

Total Roosting/ Foraging 
Habitat 

124 Qualitative 124 232 125 

Roosting Habitat 

Vernal Pool 59 7 66 37 59 

Total Roosting Habitat 59 7 66 37 59 

Foraging Habitatb 

Cropland 3,764 Qualitative 3,764 6,700 c 0 

Irrigated Pasture-Grassland 1,519 Qualitative 1,519 1,671c 0 

Valley Grassland 2,469 Qualitative 2,469d 1,680 0 

Total Foraging Habitat 7,752 Qualitative 7,752 10,051 0 

GRAND TOTAL 7,935 7 7,942 10,320 184 
a Modeled roosting habitat includes Seasonal Wetlands and Freshwater Marsh within 2 miles of greater sandhill crane occurrences in the 

Plan Area. 
b Modeled foraging habitat includes Cropland, Irrigated Pasture-Grassland and Valley Grassland within 1.75 miles of modeled roosting habitat. 
c  Impacts to Cropland or Irrigated Pasture-Grassland can be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  
d  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 

Table 7-84 

Permanent Effects and Conservation for Greater Sandhill Crane High-Value Habitat 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat Re-
Establishment and/or 

Establishment 
(acres) 

High-Value Habitata 

Seasonal Wetland 1 Qualitative 1 74 0 

Freshwater Marsh 1 Qualitative 1 96 1 

Vernal Pool 18 1 19 28 18 

Cropland 343 Qualitative 343 6,522b 0 

Irrigated Pasture-Grassland 138 Qualitative 138 1,518b 0 

Valley Grassland 318 Qualitative 318c 1,161 0 

Total High-Value Habitat 819 1 820 9,399 19 
a High-value habitat is all modeled roosting and foraging habitat above sea level and outside the floodplain and outside the UDA. 
b  Impacts to Cropland or Irrigated Pasture-Grassland can be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  
c  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
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Table 7-85 

Biological Goals and Measurable Objectives Applicable to Greater Sandhill Crane 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (Low-Impact Development (LID) and 
ROAD AMMs)  

 Ground-disturbance AMMs (Best Management Practices (BMPs) and ROAD 
AMMs) 

Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 
Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 
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Table 7-85 

Biological Goals and Measurable Objectives Applicable to Greater Sandhill Crane 

Applicable Biological Goals Related Biological Objectives 
Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will 
be assembled in accordance with the Conservation Actions in Table 7-1. 

Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 

Objective FWM1. Preserve a minimum of 127 acres of Freshwater Marsh. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective FWM2. Re-establish and/or establish a minimum of 127 acres of 
functional Freshwater Marsh. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 

Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres outside the 100-year floodplain in 
accordance with Objective GS6. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends and to track climate change. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 
Objective AG2. Of the 10,3779,696 acres preserved under Objective AG1, 
maintain at least 2,000 of those acres of high-quality foraging crops (such as 
corn, alfalfa, or wheat) preferred by tricolored blackbird, greater sandhill crane, 
and the covered raptor species. The 2,000 acres will be distributed in strategic 
locations throughout PPUs 4, 5, or 6 in plots of 20 acres or more. The Preserves 
will be assembled in accordance with the Conservation Actions in Table 7-1. 
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Table 7-85 

Biological Goals and Measurable Objectives Applicable to Greater Sandhill Crane 

Applicable Biological Goals Related Biological Objectives 
Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective GS1. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 257 acres of modeled roosting or roosting/foraging habitat for greater 
sandhill crane is preserved. Roosting habitat will be preserved and maintained 
within PPUs 4, 6, and 8, with a minimum of 75% within PPU 6 (see Objectives 
VP1, SW1, and FWM1). 
Objective GS2. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 7,751 acres of modeled foraging habitat for greater sandhill crane is 
preserved (see Objectives AG1, AG2, and VG1). 
Objective GS3. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 184 acres of modeled roosting habitat or roosting/foraging habitat for 
greater sandhill crane is established and/or re-established. Re-establish two new 
roost sites (minimum of 90 acres of Freshwater Marsh/Seasonal Wetland 
complex each) every 2 miles in the gap between the Cosumnes population and 
the Stone Lakes’ population or other strategic locations if that gap is closed by 
another HCP or conservation project (see Objectives VP2, SW2, and FWM2). 
Objective GS4. Create a visual screen of woody vegetation near human 
disturbances such as buildings, bridges, and paved roads from permanent 
roosting habitat within PPU 6. Screens should be located as appropriate to not 
interfere with habitat usage by greater sandhill cranes.  
Objective GS5. As part of the 2,000 acres preserved under Objective AG2, 
establish and maintain 10 food plots in strategic locations totaling a minimum of 
200 acres within an agricultural setting for greater sandhill crane foraging habitat 
within PPU 6. Maintain the 200 acres among the 10 food plots as irrigated 
pasture or planted with crops preferred by greater sandhill crane as foraging 
habitat. Crops may include alfalfa, corn, wheat, or rice. Strategic placement of 
food plots will include locations for food plots in upland areas above the 
floodplain. 
Objective GS6. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 1,000 acres of high-value modeled foraging habitat for greater 
sandhill crane outside the 100-year floodplain is preserved (see Objectives VP1, 
SW1, and FWM1). 

 

Analysis of Species Conservation 

The SSHCP will preserve approximately 10,320 acres of modeled roosting and foraging habitat, 

including 232 acres of modeled roosting/foraging habitat, 37 acres of modeled roosting habitat, 

and 10,051 acres of modeled foraging habitat throughout the Plan Area. In addition, the SSHCP 

will re-establish two new roost sites (minimum of 90 acres of Freshwater Marsh/Seasonal 

Wetland complex each) every 2 miles in the gap between the Cosumnes population and the 

Stone Lakes’ population. 

The SSHCP provides a well-designed system of large Preserves that are linked and designed to 

minimize the effects of habitat fragmentation and edge effects. To the maximum extent possible, 
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newly preserved lands acquired by the SSHCP will be adjacent to and contiguous with existing 

preserves, enhancing the ecological value of SSHCP Preserves to greater sandhill crane. By 

preserving 10,051 acres of modeled foraging habitat, the SSHCP will ensure that greater sandhill 

crane will have adequate foraging habitat in the Plan Area. In addition, the SSHCP will establish 

and maintain 10 food plots in strategic locations totaling a minimum of 200 acres within an 

agricultural setting that will ensure that foraging habitat is provided near important roosting areas 

in the Cosumnes River floodplain. Further, providing visual screens between roosting sites and 

human disturbances in PPU 6 will increase the chance that viable roosting sites will be 

maintained in the Preserve System. 

Sites selected for preservation of roosting/foraging and roosting habitat will be prioritized 

pursuant to Conservation Action GS1.1 and will include sites that are known roost sites that are 

20 acres or greater in size and/or that occur in larger, open space areas. They would be open 

space areas that are free of fences and powerlines, located within 2 miles of modeled foraging 

habitat outside the UDA, and linked or adjacent to currently preserved lands that are least 1,000 

feet from disturbances, such as roads or other operations that may disturb roosting. The areas 

would support natural drainage inflows or water delivery that mimics natural hydrologic cycles 

and have Seasonal Wetland present from September to mid-March. Lastly, they potentially 

support other Covered Species or where management will be used to enhance or re-establish 

natural ecosystem processes and attract other Covered Species. 

Sites selected for preservation of foraging habitat will be prioritized pursuant to Conservation 

Action GS2.1 and will include sites that are known roost sites that are 20 acres or greater in size 

and/or that occur in larger, open space areas. They would be modeled foraging habitat that are 

free of fences and powerlines, located within 2 miles of known roost sites or modeled roosting 

habitat outside the UDA. The areas would be linked or adjacent to currently preserved lands, 

contain available sources of “grit,” including gravel and dirt roads or rocky uplands, and 

potentially support other Covered Species or where management will be used to enhance or re-

establish natural ecosystem processes and attract other Covered Species. 

Re-establishment and/or establishment will be prioritized pursuant to Conservation Action GS3.1 

in that it would select re-establishment or establishment sites outside the UDA, based on the 

same criteria used for preservation sites in GS1.1 and GS2.1, and will only occur where it 

replaces low-quality foraging or roosting habitat. Specifically, it will replace unmodeled 

agriculture uses, such as orchards and vineyards, with habitats supporting high prey abundance 

(e.g., invertebrates), removal of physical structures that can cause collisions during takeoff and 

flying, removal of human disturbances from otherwise modeled foraging and roosting habitat, 

and establishment of suitable hydrologic regimes at roosting sites. Also, it would contain grit 

sources near foraging areas.  
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The impacts on modeled roosting and foraging habitat loss and conversion and lack of habitat 

management may be significantly affecting the greater sandhill crane in the Plan Area. 

Conservation of modeled roosting and foraging habitat will help ensure that the adverse impacts 

of Covered Activities on these habitats will be minimized. Although Goal 2 addresses aquatic 

resources, some of the land covers included in the objectives for this goal are modeled 

roosting/foraging habitat (i.e., Seasonal Wetland and Freshwater Marsh) and modeled roosting 

habitat (Vernal Pool) for greater sandhill crane. Using a Stream Setback strategy in conjunction 

with low impact and compatible uses in land planning the Preserve System will maintain existing 

functions and values of roosting and foraging habitat and minimize edge-effect disturbances to 

roosting and foraging greater sandhill crane (e.g., lighting, noise, human activity). 

Implementation of Goal 2 and its related measurable objectives for roosting/foraging habitat and 

roosting habitat will help ensure that the adverse effects of Covered Activities on these habitats 

will be minimized, and in combination with implementation of a comprehensive management 

and monitoring program within the Preserve System, will continue to support greater sandhill 

crane. Additionally, improvements in roosting and foraging habitat quantity and quality with 

management and monitoring will possibly contribute to expansion of roosting and foraging 

activities into areas not currently used by greater sandhill crane.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands.  

Improvements in roosting and foraging habitat quantity and quality with management and 

monitoring will possibly contribute to expansion of roosting and foraging activities into areas not 

currently used by greater sandhill crane. Continued monitoring (Chapter 8) will track the amount 

of habitat lost and the amount preserved, and ensure the Plan is in overall compliance with get-

ahead, stay-ahead requirements. Implementation of Goal 3 and Goal 4 will directly benefit 

greater sandhill crane by maintaining and enhancing foraging habitat. Measurable Objectives 

under Goals 3 and 4 will ensure planting of Croplands (Objectives AG1 and AG2) and provide 

cover and refugia to attract prey species (Objectives HAB1, HAB2, and HAB 7). The 

Conservation Strategy for greater sandhill crane includes cultivation of alfalfa, rice, and dryland 

grains close to roosting habitat. Alfalfa, rice, and dryland grains are modeled habitats for greater 

sandhill crane animal prey and other foods (e.g., waste grains) and provide high-productivity 

foraging habitats. Cultivating these crops and managing them for the benefit of greater sandhill 

crane will increase food availability and should improve foraging success for the crane. 
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Monitoring vegetation height in grasslands (Objective HAB7) should help maintain foraging 

habitat quality by improving access to waste grains, as well as habitat suitability for prey and 

increasing prey detectability (e.g., by controlling dense thatch). The effects of noise and 

hydrologic alterations will be addressed by Objective HAB5. This careful management and 

monitoring, coupled with the extensive preservation of modeled habitat in large Preserves, 

ensures that the Conservation Strategy is consistent with Guiding Principle 7 (Section 7.1) to 

maintain or increase the number of and carrying capacity for wintering greater sandhill 

cranes present in Plan Area. Similarly, the establishment of SSHCP Preserves in modeled 

greater sandhill crane foraging and roosting habitat throughout the Plan Area means the 

Conservation Strategy will ensure that, should a localized population become extirpated from 

a particular habitat patch, individual greater sandhill cranes from nearby modeled habitat in 

other preserves would repopulate vacant habitat and thus limit the effects of stochastic 

disturbances to local subpopulations. 

7.6.2.26 Tricolored Blackbird 

Estimated Levels of Impact, Preservation, Re-Establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 

approximately 31,058 acres of modeled habitat for tricolored blackbird (Agelaius tricolor) in the 

Plan Area. As detailed in Table 7-78, this would include approximately 27,531 acres of 

nesting/foraging habitat (Cropland, Valley Grassland, Seasonal Wetland, and Freshwater Marsh) 

and 3,527 acres of modeled foraging habitat (Irrigated Pasture-Grassland, Vernal Pool, Swale and 

Open Water) (Table 7-86). The majority of the direct and indirect effects for tricolored blackbird 

(96%) will occur inside the UDA. 

To mitigate impacts to tricolored blackbird, the SSHCP will preserve approximately 33,297 acres 

of modeled habitat (Table 7-86), including 29,193 acres of modeled nesting/foraging habitat and 

4,104 acres of modeled foraging habitat throughout the Plan Area. A majority of preservation for 

this species will be in PPUs 6 and 7.  

Additionally, the SSHCP will re-establish or establish approximately 1,010 acres of modeled 

habitat, including 232 acres of modeled nesting/foraging habitat and 778 acres of modeled 

foraging habitat. All preservation, re-establishment, and/or establishment will be consistent with 

the Biological Goals and Measurable Objectives for this species (Table 7-87). 
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Table 7-86 

Permanent Effects and Conservation for Tricolored Blackbird 

Land Cover Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(Acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat 
Establishment and/or 

Re-Establishment 
(acres) 

Nesting/Foraging Habitat 

Cropland 5,285 Qualitative 5,285 6,947a 0 

Valley Grassland 22,014 Qualitative 22,014 22,014b 0 

Seasonal Wetland 105 Qualitative 105 105 105 

Freshwater Marsh 127 Qualitative 127 127 127 

Total Nesting/ 

Foraging Habitat 

27,531 Qualitative 27,531 29,193 232 

Foraging Habitat 

Irrigated Pasture-Grassland 2,749 Qualitative 2,749 2,749a 0 

Vernal Pool 389 0 389 966 389 

Swale 234 0 234 278 234 

Open Water 155 Qualitative 155 155c 155d 

Total Foraging Habitat 3,527 0 3,527 4,148 778 

Grand Total 31,058 0 31,058 33,341 1,010 
a  Impacts to Cropland or Irrigated Pasture-Grassland can be mitigated by preserving a combination of Cropland and Irrigated Pasture-Grassland. 
b  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
c  Preservation of Open Water can be achieved by preserving any aquatic land cover type that provides equivalent or better habitat value for 

Covered Species affected by the loss of Open Water, as determined by the TAC. 
d  Re-establishment and/or establishment of Open Water can be achieved by re-establishing and/or establishing any aquatic land cover type 

that provides equivalent or better habitat value for Covered Species affected by the loss of Open Water, as determined by the TAC. 

Table 7-87 

Biological Goals and Measurable Objectives Applicable to Tricolored Blackbird 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design AMMs (Low-Impact Development (LID) and 
ROAD AMMs)  
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Table 7-87 

Biological Goals and Measurable Objectives Applicable to Tricolored Blackbird 

Applicable Biological Goals Related Biological Objectives 
 Ground-disturbance AMMs (Best Management Practices (BMPs) and ROAD 

AMMs) 
Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 

Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 
Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek 
(VPIH) land cover type for impacts to the Stream/Creek (VPIH) land cover type. 
The Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 
Objective FWM1. Preserve a minimum of 127 acres of Freshwater Marsh. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
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Table 7-87 

Biological Goals and Measurable Objectives Applicable to Tricolored Blackbird 

Applicable Biological Goals Related Biological Objectives 
Objective FWM2. Re-establish and/or establish a minimum of 127 acres of 
functional Freshwater Marsh. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 

Objective OW1. Preserve a minimum of 155 acres of Open Water (or a land 
cover that provides equivalent or better habitat for Covered Species affected by 
the loss of Open Water, as determined by the Technical Advisory Committee 
(TAC)). The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 

Objective OW2. Re-establish and/or establish a minimum of 155 acres of Open 
Water (or a land cover that provides equivalent or better habitat value for Covered 
Species affected by the loss of Open Water, as determined by the TAC). Re-
establishment and/or establishment will occur in accordance with the Conservation 
Actions in Table 7-1. 

Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres outside the 100-year floodplain in 
accordance with Objective GS6. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including Cropland and 
Irrigated Pasture-Grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA and a comprehensive weed 
detection and abatement plan for the Plan Area, including training of road crews 
to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends and to track climate change. 
Objective HAB7. Monitor vegetation biomass within grassland land covers. 
Objective AG2. Of the 10,3779,696 acres preserved under Objective AG1, 
maintain at least 2,000 of those acres of high-quality foraging crops (such as 
corn, alfalfa, or wheat) preferred by tricolored blackbird, greater sandhill crane, 
and the covered raptor species. The 2,000 acres will be distributed in strategic 
locations throughout PPUs 4, 5, or 6 in plots of 20 acres or more. The Preserves 
will be assembled in accordance with the Conservation Actions in Table 7-1. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective TB1. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 4,149 acres of modeled foraging habitat for tricolored blackbird is 
preserved (see Objectives AG1, AG2, FWM1, VG1, VP1, VP3, FWM1, OW1, and 
SW1). 
Objective TB2. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 27,532 acres of modeled nesting/foraging habitat for tricolored 
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Table 7-87 

Biological Goals and Measurable Objectives Applicable to Tricolored Blackbird 

Applicable Biological Goals Related Biological Objectives 
blackbird is preserved, including a minimum of 402 acres of Freshwater Marsh 
and Seasonal Wetland (see Objectives AG1, AG2, VG1, VG1, FWM1, and SW1). 

Objective TB3. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 917 acres of modeled foraging habitat for tricolored blackbird is re-
established and/or established (see Objectives FWM2, SW2, OW2, and VP2). 
Objective TB4. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 232 acres of modeled nesting/foraging habitat for tricolored blackbird 
is re-established and/or established (see Objectives FWM2 and SW2). 
Objective TB5. Provide mitigation for loss of any tricolored blackbird nesting 
colony site that is occupied at the time of Covered Activity implementation or was 
recorded as an occupied nesting colony at any time since 2008. Sources for 
occupied nesting colonies are the CNDDB, Tricolored Blackbird Portal, eBird, or 
other data sources approved by the Wildlife Agencies. Minimum mitigation is to 
preserve one extant unpreserved occurrence of a nesting colony prior to take of 
one nesting colony of tricolored blackbirds. Ensure that at least five extant 
tricolored blackbird colonies that were occupied in recent years are maintained 
and managed within the SSHCP Preserve System. 
Objective TB6. Conduct an experimental study to identify management actions 
to preserve tricolored blackbird colonies (e.g., coarse netting to reduce nest 
predation or impact of pesticides). 
Objective TB7. Ensure that at least one large tricolored blackbird colony (i.e., 
one that has historically (from 1950 on) supported a minimum of 1,500 
individuals) is preserved.  
Objective TB8. For any tricolored blackbird nesting colony that is removed by a 
Covered Activity, re-establish and/or establish three new colonies within SSHCP 
Preserves. Re-established and/or established colonies can be in aquatic 
(freshwater marsh, seasonal wetland) or upland (annual grassland) habitat types, 
and must be within 0.5 mile of appropriate agricultural forage crops (especially 
alfalfa) or annual grasslands that provide adequate foraging opportunities. 

 

Analysis of Species Conservation 

The SSHCP will preserve approximately 33,297 acres of modeled nesting and foraging habitat. 

This would include approximately 29,193 acres of modeled nesting/foraging habitat and 4,104 

acres of modeled foraging habitat throughout the Plan Area. The SSHCP will provide a system of 

large-scale landscape-level Preserves that are linked and designed to minimize the effects of 

habitat fragmentation and edge effects. To the maximum extent possible, newly preserved lands 

acquired by the SSHCP will be adjacent to and contiguous with existing preserves, enhancing the 

ecological value of SSHCP Preserves to tricolored blackbird.  

By ensuring that 4,104 acres of modeled foraging habitat and 29,193 acres of modeled 

nesting/foraging habitat is preserved, and a minimum of 778 acres of foraging habitat and 232 
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acres of modeled nesting/foraging habitat is established or re-established in the Plan Area, as 

well as managing the habitat value of Croplands in the Preserve System, tricolored blackbirds 

will have adequate foraging habitat in the Plan Area. In addition, the 1,010 acres of re-

established and/or established modeled foraging habitat and 232 acres of re-established and/or 

established nesting/foraging habitat will ensure that tricolored blackbird have adequate quality 

nesting/foraging habitat in the Plan Area.  

Sites selected for preservation of foraging habitat will be prioritized pursuant to 

Conservation Action TB1.1 and be within 3 miles of a known nesting site or modeled 

nesting/foraging habitat on parcels 20 acres or greater in size and/or occur in larger, open 

space areas. They will be known to support high insect populations during the breeding 

season (April through July), will expand on or link already preserved lands, and will not be 

bisected by new roadways or incur impacts from any other infrastructure developments. 

Lastly they will be located where management will be used to enhance or re-establish natural 

ecosystem processes and attract Covered Species. 

Sites selected for preservation of nesting/foraging habitat will be prioritized pursuant to 

Conservation Actions TB2.1 and TB2.2 and will be located where management will be used to 

enhance or re-establish natural ecosystem processes and attract Covered Species.  

Preserve sites for aquatic nesting/foraging habitat will be within 3 miles of a known foraging 

site (intensive row crops, vineyards, and orchards generally do not provide modeled foraging 

habitat) or modeled nesting habitat on parcels 20 acres or greater in size and/or occur in 

larger, open space areas. They will be known to currently or historically support a tricolored 

blackbird colony, have nesting substrate (e.g., tules, cattails) in an extensive area (minimum 

2 acres) to accommodate large tricolored blackbird colonies, and have Open Water (e.g., 

canal, lakeshore, or farm pond) within 1,640 feet (500 meters) of nesting substrate to provide 

a water source for nestlings. Management of this preserved aquatic nesting/foraging habitat 

will include periodic thinning or removal of tules or cattails after the nesting season to allow 

for growth of new tules and cattails, which are strongly preferred by nesting blackbirds. In 

addition, trees and other potential perching sites within 50 feet of this aquatic 

nesting/foraging habitat will be removed as necessary to prevent predators from taking eggs 

or nestlings from active colonies. 

Preserve sites for upland nesting/foraging habitat will be within 3 miles of a known foraging site 

(intensive row crops, vineyards, and orchards generally do not provide modeled foraging habitat) 

or modeled nesting habitat on parcels 20 acres or greater in size and/or occur in larger, open 

space areas. They will be known to currently or historically support a tricolored blackbird 

colony, have nesting substrate (e.g., Himalayan blackberry) thickets in an extensive area 

(minimum 2 acres) to accommodate large tricolored blackbird colonies, and have Open Water 
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(e.g., canal, lakeshore, or farm pond) within 1,640 feet (500 meters) of nesting substrate to 

provide a water source for nestlings. Management of this upland nesting/foraging habitat will 

include maintaining these dense thickets of blackberry.  

Sites for re-establishment and/or establishment of foraging habitat will be prioritized based on 

the criteria in Conservation Action TB3.1 (Table 7-1). Re-establishment and/or establishment 

will occur only where currently non-modeled habitat is converted to modeled habitat, and will be 

located where management will be used to enhance or re-establish natural ecosystem processes 

and attract Covered Species. The areas will occur within 3 miles of at least 1,000 acres of open 

space that includes all or a mix of Irrigated Pasture-Grassland, Cropland, Vernal Pool, Seasonal 

Wetlands, Swale, Freshwater Marsh, Open Water, and/or Valley Grassland that will provide 

adequate insect prey for nestlings. Surveys will be conducted in the re-establishment areas after 

the first year and every 5 years thereafter to monitor success and provide for remediation of 

failed re-establishment areas within 1 year after efforts are deemed unsuccessful. 

Sites selected for re-establishment and/or establishment of nesting/foraging habitat will be 

prioritized pursuant to Conservation Action TB4.1, and will be known to historically support a 

tricolored black bird colony. They will be located on parcels 20 acres or greater in size and/or 

occur in larger, open space areas within 1 mile of a known foraging site or SSHCP land cover 

type that provides modeled nesting and foraging habitat. Lastly, it will have Open Water to 

provide water for nestlings within 1,640 feet (500 meters) of area where upland nesting substrate 

can be re-established and/or established.  

Implementation of Objectives TB3 and TB4 and their accompanying Conservation Actions will 

ensure that tricolored blackbird will have new areas of preserved and managed quality nesting 

and nesting/foraging habitat in the Plan Area. Improvements in nesting and foraging habitat 

quantity and quality with management and monitoring will contribute to the potential expansion 

of nesting and foraging activities into areas not currently used by tricolored blackbird.  

Ongoing impacts on modeled nesting and foraging habitat loss and conversion and lack of 

habitat management may already be significantly affecting the tricolored blackbird in the Plan 

Area. Implementation of Goal 2 and its related measurable objectives for modeled nesting and 

foraging habitat (Objectives W2 through W5) will help ensure that the adverse impacts of 

Covered Activities on these habitats will be minimized. Although Goal 2 addresses aquatic 

resources, some of the land covers included in the objectives for this goal are modeled nesting 

and foraging habitat (i.e., Seasonal Wetland, Freshwater Marsh, Vernal Pool, Open Water, and 

Swale) for tricolored blackbird. Using a Stream Setback strategy in conjunction with low-impact 

and compatible uses in land planning the Preserve System will maintain existing functions and 

values of nesting and foraging habitat and minimize edge-effect disturbances to tricolored 

blackbird colonies (e.g., lighting, noise, human activity).  
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The SSHCP Conservation Strategy ensures that the most current distribution of nesting 

colonies is considered during Plan implementation. Objective TB5 requires preservation and 

management of at least five nesting colonies that were recently active prior to the effective date 

of the permit (based on the last two statewide surveys). In addition, prior to take of a nesting 

colony, one extant and unprotected colony must be preserved. To meet Objective TB5, 

Conservation Action TB5.1 will be implemented and will provide a preserved nesting substrate 

(including flooded, thorny, spiny, or “visually” but not actually spiny vegetation) with open 

accessible water within 1,640 feet (500 meters) of the nesting substrate with at least 1,000 

acres of modeled foraging habitat. Objective TB6 require a study of potential management 

actions to reduce permanent indirect effects to nest colonies, such as predation and pesticides. 

Objective TB7 requires that at least one large colony that has historically (since 1950) 

supported at least 1,500 individuals be preserved. According to Conservation Action TB7-1, 

that large colony must have preserved nesting habitat and at least 500 acres of modeled 

foraging habitat within a 1-mile radius of the colony.  

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands. Further, the SSHCP Conservation Strategy protects individual vernal 

pool watersheds–SSHCP Preserve boundaries would be established outside the micro-watershed 

of preserved vernal pools. Using rigorous Preserve Setback AMMs and watershed protection 

AMMs in conjunction with low-impact AMMs and compatible-use AMMs in project planning, 

the Preserve will maintain existing ecosystem functions and habitat values of the Vernal Pool 

Ecosystem within the Preserve System. Through proper land management techniques and 

continued monitoring of nesting and foraging habitat for tricolored blackbird preserved in the 

Preserve System, the SSHCP will ensure that habitat functions and values remain the same as the 

time of acquisition or improve with proper management (HAB1 through HAB7). Management 

objectives that will, in particular, directly benefit tricolored blackbird are those designed to 

maintain and enhance nesting and foraging habitat, such as those that ensure planting of 

Croplands (Objectives AG1 and AG2) and provision of cover and refugia that will attract prey 

species (Objectives AG1 and AG2). The Conservation Strategy for tricolored blackbird includes 

cultivation of alfalfa, rice, and dryland grains close to modeled nesting habitat and planting of 

hedgerows along the borders of agricultural fields. Alfalfa, rice, and dryland grains are modeled 

habitats for tricolored blackbird and provide high productivity foraging habitats that provide both 

insect prey that is important during the nesting season and plant matter that is important during 

the winter (Crase and DeHaven 1978). Cultivating these crops and managing them for the benefit 
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of tricolored blackbird will increase prey availability and should improve nesting and foraging 

success for the blackbird. This careful management and monitoring, coupled with the extensive 

preservation of modeled habitat in large Preserves throughout the Plan Area, means the 

Conservation Strategy is consistent with Guiding Principle 8 by ensuring that, should a localized 

population become extirpated from a particular habitat patch, individual tricolored blackbirds 

from nearby modeled habitat or colonies in other preserves would be able to recolonize vacant 

habitat and thus limit the effects of stochastic disturbances to local subpopulations. 

7.6.2.27 American Badger 

Estimated Levels of Impact, Preservation, Re-Establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 22,780 

acres of American badger (Taxidea taxus) modeled habitat in the Plan Area (Table 7-88), 

including 389 acres of impacts to Vernal Pool, 234 acres of impacts to Swale, 105 acres of 

impacts to Seasonal Wetland, 38 acres of impacts to Blue Oak Savanna, and 22,014 acres of 

impacts to Valley Grassland. Occurrences of this highly mobile species have been documented in 

PPUs 1, 2, and 6 (Figure 3-29), but it is likely that the species is more widely distributed and will 

be affected by Covered Activities throughout the Plan Area. 

To mitigate these impacts to American badger modeled habitat, the SSHCP will preserve 23,401 

acres of American badger modeled habitat, including 966 acres of Vernal Pools, 278 acres of 

Swale, 105 acres of Seasonal Wetland, 38 acres of Blue Oak Savanna, and 22,014 acres of 

Valley Grassland (Table 7-88).  

The SSHCP will also re-establish and/or establish 766 acres of American badger modeled habitat 

in the Plan Area. All preservation, re-establishment, and/or establishment will be consistent with 

the Biological Goals and Measurable Objectives for this species (Table 7-89). 

Table 7-88 

Habitat Impacts and Conservation for American Badger 

Land Cover 
Types 

Direct 
Effects 
(acres) 

Indirect 
Effects 
(acres) 

Total Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 
Total Habitat Establishment/ 

Re-Establishment (acres) 
Blue Oak Savanna 38 Qualitative 38 38a 38b 

Valley Grassland 22,014 Qualitative 22,014c 22,014 0 

Vernal Pool 389 0 389 966 389 

Seasonal Wetlands 105 Qualitative 105 105 105 

Swale 234 0 234 278 234 

GRAND TOTAL 22,780 0 22,780 23,401 766 
a  Impacts to Blue Oak Savanna can be mitigated by preserving any combination of Blue Oak Savanna and Blue Oak Woodland.  
b  Impacts to Blue Oak Savanna can be mitigated by re-establishing or establishing any combination of Blue Oak Woodland and Blue Oak Savanna.  
c  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
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Table 7-89 

Biological Goals and Measurable Objectives Applicable to American Badger 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP Design avoidance and minimization measures (Low-
Impact Development (LID) and ROAD Measures)  

 Ground disturbance avoidance and minimization measures (Best Management 
Practices (BMPs) and ROAD Measures) 

Objective W3. Covered Activities will implement Stream Setback requirements in 
the UDA for creeks and streams as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish 
natural land covers (including cropland and 
irrigated pasture-grassland) that provide 
habitat for Covered Species. 

Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 

Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 
Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 

Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 

Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 
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Table 7-89 

Biological Goals and Measurable Objectives Applicable to American Badger 

Applicable Biological Goals Related Biological Objectives 
Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will 
be assembled in accordance with the Conservation Actions in Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will 
be assembled in accordance with the Conservation Actions in Table 7-1. 
Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The Preserves 
will be assembled in accordance with the Conservation Actions in Table 7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 
Objective BOW1. Preserve a minimum of 47 acres of Blue Oak Woodland 
and/or Blue Oak Savanna for direct impacts to Blue Oak Woodland and Blue Oak 
Savanna. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective BOW2. Re-establish and/or establish a minimum of 47 acres of Blue 
Oak Woodland and/or Blue Oak Savanna for direct impacts to Blue Oak 
Woodland and Blue Oak Savanna. Re-establishment and/or establishment will 
occur in accordance with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including cropland and 
irrigated pasture-grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. Program will include regular 
weed assessment and mapping within the UDA, and a comprehensive weed 
detection and abatement plan for the Plan Area, including training road crews to 
identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends, tracking climate change, and other related tasks. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective AB1. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 23,171 acres of modeled habitat for American badger (Taxidea 
taxus) is preserved (see Objectives BOW1, VG1, VP1, VP3, and SW1). 
Objective AB2. During Preserve assembly, ensure that a minimum of 767 acres 
of modeled habitat for American badger is re-established and/or established (see 
Objectives VP2 and SW2). 
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Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link 23,401 acres of the highest-quality 

habitat for American badger in the Plan Area. Because the range of American badger in the Plan 

Area is not well understood and observations are generally older, the Conservation Strategy does 

not target the areas where occurrences have been recorded. Rather, the SSHCP targets 

preservation of large, connected Preserves that can best support this highly mobile species. In 

particular, American badger modeled habitat preserved by the SSHCP in PPU 7 could support 

several badger territory/home ranges, which can range from approximately 340 acres to more 

than 1,500 acres (Lindzey 1982; Messick 1987; Minta 1993). 

Preserves benefiting American badger will be established through land acquisitions that are 

targeted to (1) capture large continuous areas of American badger modeled habitat, (2) 

include a diversity of land cover types that provide American badger modeled habitat, (3) 

add parcels onto existing preserves that increase preserve size and minimize habitat 

fragmentation and edge effects, and (4) provide connections to existing preserves that are 

currently isolated from each other. 

The size and shape of all Preserves in the UDA are constrained by existing land use and zoning 

designations. However, to the extent possible, SSHCP Preserves that include American badger 

modeled habitat will be adjacent to compatible land uses or existing preserves to reduce edge 

effects related to encroaching urban development. Further, under Conservation Action VPI1.2 at 

least 90% of the watershed for each preserved vernal pool will also be preserved. Refer to 

Section 7.4.3 for descriptions of the functional size of preserved areas that will result from the 

combination of SSHCP Preserves with existing preserves. In these ways, SSHCP Preserves 

protect riparian and wetland areas and will contribute to the persistence of American badger in 

the Plan Area. In the absence of the SSHCP, land preservation for project-by-project mitigation 

would not be located in this coordinated and strategic way, and preservation of large areas of 

intact habitat would not occur. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 

development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands.  
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In addition to modeled habitat preservation, the Implementing Entity will establish or re-

establish 766 acres of American badger modeled habitat in the Plan Area, with a priority on re-

establishment before establishment.  

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of habitat for American badger protected in the Preserve System will ensure that 

American badger habitat requirements within the SSHCP Preserve System are not degraded and 

will improve under SSHCP management as compared to existing habitat conditions. 

Management objectives that will directly benefit American badger are those designed to maintain 

and enhance habitat, including Preserve Management Plans (Objectives HAB1 and HAB2), 

consideration of management history (Objective HAB3), an invasive species eradication 

program (Objective HAB4), and monitoring vegetation height in grasslands (Objective HAB7) to 

improve habitat suitability for important prey and increase prey detectability. Permanent indirect 

effects on modeled habitat such as increased weeds, litter, and hydrological alterations will be 

addressed by Objective HAB5 (Table 7-89). These actions should result in higher overall 

reproductive success and productivity of the Plan Area population, and may allow expansion of 

American badger into areas not currently used by this species. 

7.6.2.28 Western Red Bat 

Estimated Levels of Impact, Preservation, Re-Establishment, and Establishment 

As discussed in Chapter 6, SSHCP Covered Activities are anticipated to impact up to 23,986 

acres of western red bat (Lasiurus blossevillii) modeled habitat in the Plan Area (Table 7-90). 

The majority of impacts to western red bat modeled habitat (97%) occur in the UDA.  

The range for western red bat includes the entire Plan Area. There are eight documented 

occurrences for western red bat in the SSHCP GIS database, and several records from county 

rabies testing that were not able to be geo-referenced (refer to Section 3.4.6). In addition, a bat 

monitoring station at the Cosumnes River Preserve has detected western red bats. Due to the 

apparent widespread distribution of the species in the Plan Area, the conservation analysis is 

primarily based on modeled foraging and roosting habitat under the assumption that western red 

bat could use these modeled habitats throughout the Plan Area.  

To mitigate impacts to western red bat modeled habitat and to preserve or improve the species’ 

abundance and distribution in the Plan Area, the SSHCP will preserve 24,697 acres of western 

red bat modeled habitat, consisting of 839 acres of modeled roosting/foraging habitat (Blue Oak 

Woodland and Savanna, Mixed Riparian Woodland) and 23,858 acres of modeled foraging 

habitat (Valley Grassland, Mixed Riparian Scrub, Vernal Pool, Seasonal Wetland, Swale, 

Freshwater Marsh, Open Water, and Streams/Creek) (Table 7-90).  
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The SSHCP will also re-establish and/or establish 1,765 acres of western red bat modeled habitat 

in the Plan Area. All preservation, re-establishment, and/or establishment will be consistent with 

the Biological Goals and Measurable Objectives for this species (Table 7-91). 

Table 7-90 

Permanent Effects and Conservation for Western Red Bat 

Land Cover Types 
Direct Effects 

(acres) 

Indirect 
Effects 
(acres) 

Total 
Effects 
(acres) 

Total Habitat 
Preservation 

(acres) 

Total Habitat 
Establishment/  

Re-Establishment 
(acres) 

Foraging 

Mixed Riparian Scrub 189 Qualitative 189 378 a 189b 

Valley Grassland 22,014 Qualitative 22,014c 22,014 0 

Vernal Pool 389 0 389 966 389 

Seasonal Wetlands 105 Qualitative 105 105 105 

Swale 234 0 234 278 234 

Freshwater Marsh 127 Qualitative 127 127 127 

Open Water 155 Qualitative 155 155d 155e 

Streams/Creeks 117 Qualitative 117 117 117 

Total Foraging Habitat 23,330 0 23,330 24,140 1,316 

Roosting/Foraging 

Blue Oak Woodland  9 Qualitative 9 0f 9g 

Blue Oak Savanna 38 Qualitative 38 47f 38g 

Mine Tailing Riparian Woodland 218 Qualitative 218 218h 218i 

Mixed Riparian Woodland 184 Qualitative 184 368 a 184b 

Orchards 207 Qualitative 207 207 j 0 

Total Roosting/Foraging Habitat 656 Qualitative 656 840 449 

GRAND TOTAL 23,986 0 23,986 24,980 1,765 
a  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by preserving any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
b  Impacts to Mixed Riparian Woodland or Mixed Riparian Scrub can be mitigated by re-establishing or establishing any combination of 

Mixed Riparian Woodland and Mixed Riparian Scrub.  
c  Total impacts to Valley Grassland include an unknown but small amount of impact that was analyzed qualitatively in Chapter 6. 
d  Preservation of Open Water can be achieved by preserving any aquatic land cover type that provides equivalent or better habitat value for 

Covered Species affected by the loss of Open Water, as determined by the TAC. 
e  Re-establishment and/or establishment of Open Water can be achieved by re-establishing and/or establishing any aquatic land cover type 

that provides equivalent or better habitat value for Covered Species affected by the loss of Open Water, as determined by the TAC. 
f  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by preserving any combination of Blue Oak Savanna and Blue 

Oak Woodland.  
g  Impacts to Blue Oak Woodland or Blue Oak Savanna can be mitigated by re-establishing or establishing any combination of Blue Oak 

Woodland and Blue Oak Savanna.  
h Impacts to Mine Tailing Riparian Woodland will be mitigated by preserving any combination of Mixed Riparian Woodland and Mixed 

Riparian Scrub.  
i Impacts to Mine Tailing Riparian Woodland will be mitigated by re-establishing or establishing any combination of Mixed Riparian 

Woodland and Mixed Riparian Scrub.  
j  Impacts to Orchards will be mitigated by preserving any combination of Cropland and Irrigated Pasture-Grassland.  
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Table 7-91 

Biological Goals and Measurable Objectives Applicable to Western Red Bat 

Applicable Biological Goals Related Biological Objectives 
Goal 1. Preserve and link intact landscapes 
that include the highest-quality habitat for 
Covered Species within the Plan Area. 

Objective L1. Establish a minimum Preserve System of 36,282 acres of natural 
land covers that preserves 34,495 acres and re-establishes or established 1,787 
acres of habitat for Covered Species and other native biota as a component of 
the Preserve System. Of the 34,495 acres of preservation, at least 6,941 acres 
will be within the UDA. Of the 1,787 acres of re-establishment or establishment at 
least 130 acres will be within the UDA. Preserves will be assembled in 
accordance with the Conservation Actions in this table. 

Objective L2. Establish a minimum of 11 Linkage Preserves that provide 
interconnections between the Landscape, Core, Minor, and Satellite Preserves or 
existing preserves. Linkage Preserves will have a minimum width of 600 feet and 
will be located as described in Section 7.5. (minor variations on minimum width 
may be allowed where there are physical constraints in the environment, in 
accordance with the process outlined in Chapter 10). 

Goal 2. Maintain or improve physical, 
chemical, and biological functions of aquatic 
resources within the Plan Area. 

Objective W1. Ensure that during implementation of Objective L2 (establishing a 
minimum of 11 Linkage Preserves), the Linkage Preserves that include creeks or 
streams will include the creek plus a minimum 300-foot setback on each side of the 
creek. 
Objective W2. Covered Activities will implement the following, as outlined in 
Section 5.4.2: 

 Incorporate the SSHCP design avoidance and minimization measures (Low-
Impact Development (LID) and ROAD Measures)  

 Ground disturbance avoidance and minimization measures (Best Management 
Practices (BMPs) and ROAD Measures) 

Objective W3. Covered Activities will implement stream setback requirements in 
the UDA for creeks and streams, as described in AMM STREAM-1, STREAM-2, 
and STREAM-3. Covered Activities will implement Preserve Setback 
requirements in the UDA, as described in AMM EDGE-3. 

Objective W4. Ensure that aquatic resources are preserved during assembly of 
the SSHCP Preserve System and are managed in perpetuity (see Objectives 
VG1, VP1, VP3, SW1, FWM1, ES1, SC1, OW1, RIP1, and RIP3). 
Objective W5. Ensure that aquatic resources are re-established and/or 
established during assembly of the SSHCP Preserve System in compliance with 
Conservation Actions listed in Table 7-1 (see Objectives SW2, FWM2, OW2, 
RIP2, and RIP4). 

Goal 3. Preserve, re-establish, or establish, 
natural land covers (including cropland and 
irrigated pasture-grassland) that provide 
habitat for Covered Species. 

Objective RIP1. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective RIP2. Preserve a minimum of 964 acres of Mixed Riparian Woodland 
and/or Mixed Riparian Scrub for impacts to Mixed Riparian Woodland, Mixed 
Riparian Scrub and Mine Tailing Riparian Woodland land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 

Objective BOW1. Preserve a minimum of 47 acres of Blue Oak Woodland 
and/or Blue Oak Savanna for direct impacts to Blue Oak Woodland and Blue Oak 
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Table 7-91 

Biological Goals and Measurable Objectives Applicable to Western Red Bat 

Applicable Biological Goals Related Biological Objectives 
Savanna. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective BOW2. Re-establish and/or establish a minimum of 47 acres of Blue 
Oak Woodland and/or Blue Oak Savanna for direct impacts to Blue Oak 
Woodland and Blue Oak Savanna. Re-establishment and/or establishment will 
occur in accordance with the Conservation Actions in Table 7-1. 
Objective VG1. Preserve a minimum of 22,014 acres of Valley Grassland land 
cover within the Vernal Pool Ecosystem. The Preserves will be assembled in 
accordance with the Conservation Actions in Table 7-1. 
Objective VP1a. Preserve a minimum of 966 acres of Vernal Pool in the Plan 

Area in accordance with the Conservation Actions in Table 7-1. 

Objective VP1b. Impacts to Vernal Pool within or adjacent to (within 1 mile of) 
the Mather Core Recovery Area and Cosumnes/Rancho-Seco Recovery Area will 
be mitigated within or adjacent to (within 1 mile of) the Mather Core Recovery 
Area and/or Cosumnes/Rancho-Seco Recovery Area in accordance with the 
Conservation Actions in Table 7-1. 
Objective VP2. Re-establish and/or establish a minimum of 389 acres of 
functional Vernal Pool, including at least 50 acres within or adjacent to (within 1 
mile of) the Mather Core Recovery Area in accordance with the Conservation 
Actions in Table 7-1. 
Objective VP3. Preserve a minimum of 278 acres of Swale. The Preserves will 
be assembled in accordance with the Conservation Actions in table 7-1. 
Objective VP4. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) 
land cover type for impacts to the Stream/Creek (VPIH) land cover type. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective VP5. Preserve a minimum of 26 acres of Swale or Stream/Creek (VPIH) land 
cover type for impacts to the Stream/Creek (VPIH) land cover type. The Preserves will 
be assembled in accordance with the Conservation Actions in Table 7-1. 
Objective SW1. Preserve a minimum of 105 acres of Seasonal Wetland. The Preserves 
will be assembled in accordance with the Conservation Actions in Table 7-1. 
Objective SW2. Re-establish and/or establish a minimum of 105 acres of 
Seasonal Wetland. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in this Table 7-1. 
Objective FWM1. Preserve a minimum of 127 acres of Freshwater Marsh. The 
Preserves will be assembled in accordance with the Conservation Actions in 
Table 7-1. 
Objective FWM2. Re-establish and/or establish a minimum of 127 acres of 
functional Freshwater Marsh. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 
Objective SC1. Preserve a minimum of 117 acres of the Stream/Creek land 
cover. The Preserves will be assembled in accordance with the Conservation 
Actions in Table 7-1. 
Objective SC2. Re-establish and/or establish a minimum of 117 acres of the 
Stream/Creek land cover. Re-establishment and/or establishment will occur in 
accordance with the Conservation Actions in Table 7-1. 
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Table 7-91 

Biological Goals and Measurable Objectives Applicable to Western Red Bat 

Applicable Biological Goals Related Biological Objectives 
Objective OW1. Preserve a minimum of 155 acres of Open Water (or a land 
cover that provides equivalent or better habitat for Covered Species affected by 
the loss of Open Water, as determined by the Technical Advisory Committee 
(TAC)). The Preserves will be assembled in accordance with the Conservation 
Actions in this table and in accordance with Section 7.5. 
Objective OW2. Re-establish and/or establish a minimum of 155 acres of Open 
Water (or a land cover that provides equivalent or better habitat value for 
Covered Species affected by the loss of Open Water, as determined by the TAC). 
Re-establishment and/or establishment will occur in accordance with the 
Conservation Actions in Table 7-1. 
Objective AG1. Preserve a minimum of 9,696 acres of Cropland and/or Irrigated 
Pasture-Grassland, including 1,000 acres outside the 100-year floodplain in 
accordance with Objective GS6. The Preserves will be assembled in accordance 
with the Conservation Actions in Table 7-1. 

Goal 4. Maintain or improve habitat value of 
natural land covers (including cropland and 
irrigated pasture-grassland) that are 
preserved within the Plan Area. 

Objective HAB1. Develop Preserve Management Plans for the benefit of 
Covered Species. 
Objective HAB2. Assess whether Preserves are being managed and maintained 
for the benefit of Covered Species. 
Objective HAB3. Record management history for Preserve parcels as they are 
obtained. Consider management history when developing the initial Preserve 
Management Plan (PMP).  
Objective HAB4. Develop and implement an early detection and eradication 
program for invasive species within the Plan Area. The program will include 
regular weed assessment and mapping within the UDA, and a comprehensive 
weed detection and abatement plan for the Plan Area, including training road 
crews to identify and report weeds. 
Objective HAB5. Monitor Preserves for edge effects (e.g., weeds, noise, 
hydrology, litter). 
Objective HAB6. Collect weather data throughout the county to assist in 
developing status and trends, track climate change, and other actions. 
Objective HAB7. Monitor vegetation biomass within Grassland land covers. 

Goal 5. Maintain or expand the existing 
distribution of each Covered Species within 
the Plan Area. 

Objective WR1. During Preserve assembly, ensure that a minimum of 23,910 
acres of modeled foraging habitat for western red bat (Lasiurus blossevillii) is 
preserved (see Objectives BOW1, RIP1, RIP3, AG1, VG1, VP1, VP3, SW1, 
OW1, FWM1, and SC1). 
Objective WR2. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 841 acres of modeled roosting/foraging habitat for western red bat is 
preserved (see Objectives BOW1, RIP1, and RIP3). 
Objective WR3. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 1,317 acres of modeled foraging habitat for western red bat is re-
established and/or established (see Objectives VP2, SW2, OW2, FWM2, RIP2, 
and RIP4). 
Objective WR4. During assembly of the SSHCP Preserve System, ensure that a 
minimum of 450 acres of modeled roosting/foraging habitat for western red bat is 
re-established and/or established (see Objectives RIP2 and RIP4). 
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Analysis of Species Conservation 

The SSHCP Conservation Strategy will preserve and link 24,697 acres of the highest-quality 

habitat for western red bat in the Plan Area. Because the range of western red bat in the Plan 

Area is not well understood and observations have generally been based on vector control 

records, the Conservation Strategy does not target the areas where occurrences have been 

recorded; rather, the SSHCP targets preservation of large, connected Preserves that can best 

support this highly mobile species. In particular, the western red bat modeled habitat preserved 

by the SSHCP in PPU 7 will support extensive foraging habitat for the species. Preservation of 

riparian woodland roosting habitat and re-establishment/establishment of additional riparian 

woodland roosting habitat will potentially improve reproductive success of this species. 

Most of the modeled foraging and roosting habitat preserved under the SSHCP will be outside the 

UDA and concentrated in PPUs 5, 6, and 7. PPUs 5 and 6 include the Cosumnes River and Deer 

Creek areas, which contain the riparian habitat known to support western red bat. The SSHCP also 

includes planned riparian re-establishment/establishment for the Cosumnes River in PPUs 5 and 6, 

which is expected to improve and expand roosting habitat for western red bat along the river.  

Preserves benefiting western red bat will be established through land acquisitions that are 

targeted to capture large continuous areas of modeled habitat; include a diversity of land cover 

types; add parcels onto existing preserves that increase preserve size and minimize habitat 

fragmentation and edge effects; and provide connections to existing preserves that are currently 

isolated from each other. 

The size and shape of all Preserves in the UDA are constrained by existing land use and zoning 

designations. However, to the extent possible, SSHCP Preserves that include western red bat 

modeled habitat will be adjacent to compatible land uses or existing preserves to reduce edge 

effects related to encroaching urban development. Further, under Conservation Action VPI1.2, at 

least 90% of the watershed for each preserved Vernal Pool will also be preserved. Refer to 

Section 7.4.3 for descriptions of the functional size of preserved areas that will result from the 

combination of SSHCP Preserves with existing preserves. In these ways, SSHCP Preserves will 

protect riparian and wetland areas, and will contribute to the persistence of western red bat in the 

Plan Area. In the absence of the SSHCP, land preservation for project-by-project mitigation 

would not be located in this coordinated and strategic way, and preservation of large areas of 

intact habitat would not occur. 

Implementation of Conservation Actions (Table 7-1) and AMMs (Section 5.4) will avoid and 

minimize potential edge effects (Section 6.3) on SSHCP Preserves. For example, the AMMs 

established for Preserve Setbacks under the SSHCP would make setbacks as effective as possible 

to buffer preserves from edge effects and other environmental stressors associated with urban 
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development. Under existing project-by-project mitigation, setbacks around preserves may allow 

for activities and encroachments that reduce the effective preservation area and allow indirect 

effects to preserved lands.  

In addition to modeled habitat preservation, the Implementing Entity will also establish or re-

establish 1,765 acres of western red bat modeled habitat in the Plan Area, with a priority on re-

establishment before establishment.  

As discussed in Chapter 8, Preserve land management techniques, monitoring, and adaptive 

management of habitat for western red bat protected in the Preserve System will ensure that 

western red bat habitat requirements within the SSHCP Preserve System are not degraded and 

will improve under SSHCP management as compared to existing habitat conditions. 

Management objectives (Table 7-91) that will, in particular, directly benefit western red bat are 

those designed to maintain and enhance foraging habitat and monitor edge effects of noise. 

Excessive noise from surrounding developments could interfere with echolocation and reduce 

foraging success. Monitoring vegetation height in grasslands (Objective HAB7) should help 

maintain foraging habitat quality by improving habitat suitability for prey and increasing prey 

detectability for nocturnal predators (e.g., by controlling dense thatch). These actions should 

result in higher overall reproductive success and productivity of the Plan Area population, and 

may allow expansion of western red bat into areas not currently used by this species. 

7.6.3 Recovery Plan for Vernal Pool Ecosystems of California and  

Southern Oregon 

The USFWS published the Recovery Plan for Vernal Pool Ecosystems of California and 

Southern Oregon in 2005 for 33 species (20 listed species and 13 species of concern). Generally, 

the Recovery Plan addresses 16 vernal pool regions, with a focus on species-specific recovery 

actions within important Core Recovery Areas in each region. The Plan Area is within the 

Southeastern Sacramento Valley Vernal Pool Region. The Plan Area includes two Core 

Recovery Areas: the Mather Core Recovery Area and the Cosumnes/Rancho-Seco Core 

Recovery Area, discussed in more detail below. The Mather Core Recovery Area and the 

Cosumnes/Rancho-Seco Core Recovery Area were designated by USFWS (2005a) as Zone 1 

Core Areas, the highest priority ranking for preservation.  

The Recovery Plan includes four listed SSHCP Covered Species: Sacramento Orcutt grass, 

slender Orcutt grass, vernal pool fairy shrimp, and vernal pool tadpole shrimp (USFWS 2005a). 

The Recovery Plan also addresses five non-listed “species of concern” that are SSHCP Covered 

Species: Ahart’s dwarf rush, Boggs Lake hedge-hyssop, legenere, mid-valley fairy shrimp, and 

western spadefoot (USFWS 2005a). 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-306 February 2018 

The Recovery Plan identifies general and species-specific recovery criteria for five recovery and 

long-term conservation actions (USFWS 2005a, p. III-93 to III-120 and Table III-1). However, 

USFWS (2005a) also states that alternative strategies, such as development of HCPs or other 

site-specific planning methods, may present opportunities to conserve species habitat and meet 

the rationales for the species-specific recovery criteria. HCPs that cover species and vernal pool 

habitat may be deemed equivalent to implementation of the 2005 Recovery Plan for the covered 

area if they contain the six elements of the Recovery Plan discussed below.  

The SSHCP will preserve large, interconnected blocks of habitat, and the Conservation Actions 

carried out to meet SSHCP Biological Goals and Measurable Objectives will incorporate, or be 

consistent with, many of the species-specific recovery criteria for nine Covered Species addressed in 

the Recovery Plan. Therefore, the SSHCP provides an alternative Conservation Strategy for 

preserving vernal pool species habitat and meeting the six recovery criteria listed on page III-120 of 

the 2005 Recovery Plan, as described below.  

1. Permanently protected vernal pool preserves within the area covered by an HCP in large 

contiguous blocks of suitable habitat. 

The goals of the SSHCP include protecting the populations of 13 covered vernal pool species 

in Preserves large enough to maintain and enhance population viability and protect vernal 

pool and valley grassland landscape functions (Table 7-1). This will be accomplished by 

protecting approximately 22,907 acres of Vernal Pool Ecosystem, including 995 acres of 

existing Vernal Pool, 309 acres of Swale, 35.3 acres of Stream/Creek (VPIH), and 21,568 

acres of hydrologically connected Valley Grassland. Finally, the SSHCP will also re-

establish and/or establish components of the Vernal Pool Ecosystem, including 

approximately 389 acres of Vernal Pool and 256 acres of Swale. Valley Grassland may be re-

established/established at the same time as re-establishment/establishment of vernal pools 

and swales to form a complete Vernal Pool Ecosystem.  

In the Mather Core Recovery Area, the SSHCP will preserve 5,494 acres of Vernal Pool 

Ecosystem, including 213 acres of Vernal Pool, 90 acres of Swale, and 5,155 acres of 

hydrologically connected Valley Grassland. In the Cosumnes/Rancho Seco Recovery Area, 

the SSHCP will preserve 15,293 acres of Vernal Pool Ecosystem, including 703 acres of 

Vernal Pool, 189 acres of Swale, and 14,402 acres of hydrologically connected Valley 

Grassland. Vernal Pools and Valley Grassland will be preserved in four types of vernal 

pool Preserves throughout the Plan Area:  

 Three Core Preserves will be established within the UDA. These Preserves are within 

the Mather Core Recovery Area and will provide protection of documented 

occurrences of Covered Species, protect adjacent suitable vernal pools, and protect 

the ecological functions of the vernal pool and valley grassland complexes.  
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 In addition to the Core Preserves, at least 3 Minor Preserves totaling approximately 813 

acres and 10 Satellite Preserves totaling approximately 1,508 acres will also be 

established within the UDA. Within the UDA, the size and shape of minor and Satellite 

Preserves are substantially constrained by existing land use and zoning designations. 

However, these Preserves are necessary to provide protection for documented 

occurrences of Covered Species or areas with high-quality vernal pool habitat. 

 A Landscape Preserve, including approximately 10,500 acres of land preservation, 

will be established outside the UDA within PPU 7. This Landscape Preserve is 

within the Cosumnes/Rancho-Seco Core Recovery Area and will encompass a wide 

variety of vernal pool types and Preserve habitat heterogeneity associated with 

vernal pools and valley grassland in the Plan Area. The Landscape Preserve will 

be established through land acquisitions that are targeted (1) to establish core 

areas, (2) to add parcels onto existing preserve lands (e.g., Chance [Howard] 

Ranch) to increase their size and avoid habitat fragmentation, and (3) to provide 

connections to existing preserves and/or Preserve areas. 

2. Protection of the entire genetic range of each listed species within the area covered 

by the HCP. 

 The SSHCP Preserve System is designed to maintain or expand the existing distribution of 

each Covered Species within the Plan Area, pursuant to Goal 5. This will contribute 

toward preserving the genetic range of the covered vernal pool species throughout the 

Plan Area. In addition, the SSHCP will ensure that a broad range of habitat types and 

geographic locations are preserved in the Preserve System. Heterogeneous habitat types 

and areas generally support greater biodiversity, including genetic diversity within and 

among populations. They also are more likely to be ecologically complex, and at least 

some may be more resilient over time than homogeneous habitat areas. 

 Vernal pool heterogeneity is provided in the Preserve System at three spatial scales: (1) 

landscape heterogeneity (geologic formations, soils, location within the Plan Area) of 

preserved vernal pool complexes in the Plan Area; (2) heterogeneity of vernal pool 

types, spatial patterns, and connectivity within a Preserve; and (3) heterogeneity of 

individual pools, including sizes, water chemistry, and floristic components. Tables 7-

10 and 7-11 in Section 7.6.1.1.1 present the geologic formations and soil types that 

compose the Preserve System, as compared to the composition of the Plan Area as a 

whole. Table 7-12 similarly presents the VWADI scores of the Preserve System as 

compared to the Plan Area. VWADI categorizes vernal pool complexes by the size and 

density of pools, which captures heterogeneity at both scale 2 and scale 3. By 

preserving vernal pool heterogeneity at these three scales, the likelihood of capturing 

genetic diversity is increased, and preservation of biodiversity is better assured. 



Final South Sacramento Habitat Conservation Plan 

  7384 
 7-308 February 2018 

 For vernal pools in the SSHCP Preserve System, primary parameters used to define habitat 

heterogeneity include the number of different geological formations and soil associations 

encompassed, and the Vernal Wetland Acre/Density Index, which indicates the variance in 

the size and density of vernal pools present in different locations of the Plan Area. By 

establishing Preserves on each of the geologic landforms throughout the Plan Area that 

currently support vernal pools, preserving the vernal pool heterogeneity as defined above, 

and ensuring connectivity among the existing and SSHCP preserves in the Plan Area, the 

SSHCP will preserve a broad range of habitat types. The SSHCP Preserve System includes 

preservation and species-specific measures distributed within each PPU, rather than 

allowing conservation to be focused within limited portions of the Plan Area. In addition, 

the SSHCP targets preservation of occurrences of Sacramento Orcutt grass, slender Orcutt 

grass, Ahart’s dwarf rush, and other endemic vernal pool plants. Preserves will be 

established to protect these very rare plant species where needed. This targeted preservation 

will help ensure that the Preserve System contributes to preserving the genetic range of 

these species, thus helping to preserve their genetic diversity within the Plan Area.  

3. Protection of all populations of species with 25 or fewer total occurrences addressed in 

this plan within the area covered by the HCP. 

Three extremely endangered plant species (slender Orcutt grass, Sacramento Orcutt grass, 

and Ahart’s dwarf rush) are present in the Plan Area. The SSHCP will protect all 

populations of these three species within the Plan Area. The SSHCP will also protect all 

newly discovered occurrences of slender Orcutt grass and Sacramento Orcutt grass that are 

found within the Plan Area. Furthermore, to protect these species from population declines 

and possible extirpation from the Plan Area, the USFWS, CDFW, and Partner Agency 

Permittees have determined it necessary to preserve occurrences within Minor or Satellite 

Preserves with minimum 300-foot setbacks around the plant populations. Many of these 

occurrences are already adversely indirectly affected by adjacent existing development, or 

could be indirectly affected by adjacent land use designations. These adjacent conditions 

restricted the ability of the SSHCP to protect these extremely endangered plant occurrences 

within a larger SSHCP Preserve type (e.g., Core Preserves or Landscape Preserves). Where 

the extremely endangered plant species are present in Plan Area locations that are suitable for 

a functioning Core Preserve, those locations will be prioritized for preservation to achieve 

SSHCP Biological Goals and the USFWS Recovery Plan (2005a) conservation goals for the 

species (see Conservation Actions for VPP1, VPP6, and VPP7). 

4. Connectivity with other preserves within the area covered by the HCP. 

Core and Minor Preserves established by the SSHCP contain many of the vernal pool 

resources within the UDA, and will be connected by Linkage Preserves to other Preserves 

within the Plan Area. SSHCP Linkage Preserves will be designed to maintain 
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connectivity among the Preserves, providing for wildlife movement and, in many cases, 

hydrologic connections between Preserves (see Objective L2 in Table 7-1). Connectivity 

with other Preserves could allow for movement of cysts between different pools, 

facilitating genetic exchange. For vernal pool plants, maintaining a linkage of 

undeveloped habitat improves the chances that pollinators will locate the isolated and 

ephemeral flowers. Hydrologic connectivity will benefit vernal pools and any linkage or 

connection to other preserves reduces the chances for disruption of perched aquifers that 

support vernal pools. The ultimate size and dimensions of the Linkage Preserves will 

depend on several factors, including habitat types in the linkage, the ecological 

function(s) the linkage is designed to serve (e.g., overland wildlife movement, drainage), 

and adjacent land uses. Additional linkage function will be provided by some stream and 

riparian corridors not specifically identified as Linkage Preserves. Stream and riparian 

corridors are described in Section 7.6.1.1.2. While these corridors will preserve riparian, 

stream, and creek habitats, they may also serve to connect vernal pool and valley 

grassland resources in the SSHCP Preserve System (e.g., by facilitating dispersal of seeds 

and cysts via wildlife or water flows).  

The three Core Preserves inside the UDA will be linked by minimum 600-foot-wide 

Linkage Preserves (with some minor allowable variation due to physical constraints; 

see Objective L2). These Linkage Preserves will follow stream channels, where 

possible, to maintain hydrologic connectivity. In addition to linking the three Core 

Preserves within the UDA, smaller Minor and Satellite Preserves (where possible 

considering existing development and infrastructure) will also be connected by 

Linkage Preserves. 

The Landscape Preserves located outside of the UDA in PPU 7 will be connected to 

existing preserve within the Cosumnes/Rancho Seco Recovery Area.  

5. Adaptive management of the preserves within the area covered by the HCP to support the 

species addressed in the Recovery Plan. 

Many of the SSHCP Biological Goals and Measurable Objectives presented in Table 7-1 

include in objective language “protect and maintain in perpetuity” Covered Species and 

their habitats, as well as re-establishment and/or establishment of their habitat, in the Plan 

Area. These Conservation Actions also require an effectiveness monitoring component 

for management activities. Management, including adaptive management, for the SSHCP 

is discussed in Chapter 8.  

6. Sufficient funding for management, maintenance and monitoring of the preserves 

in perpetuity. 

Funding for the SSHCP is discussed in Chapter 12. 
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