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1 Overview 

1.1 Introduction 
Integrated Pest Management (IPM) is a process of efficiently managing pests while protecting 
human health and environmental quality. In September of 2014, the Midpeninsula Regional 
Open Space District (District; Midpen) first developed and adopted their IPM Program 
(Program or IPMP) and released an IPMP Guidance Manual following the release of the 2014 
Environmental Impact Report (EIR) for the Program. The IPMP Guidance Manual included 
several proposed program policies and identified specific pest management actions including 
preventative and maintenance measures, damage assessment procedures, tolerance levels and 
thresholds for action, and treatment options. As part of the 10-year Program update, the District 
is revising their IPM Guidance Manual and adopting a revised comprehensive IPM approach 
throughout all its preserves, other properties, and associated buildings and facilities in 
compliance with other existing Midpen plans and programs including the Service Plan for the 
San Mateo Coastal Annexation Area. The District’s definition of IPM is described in Chapter 2. 

The updated 2025 IPMP Guidance Manual will be considered by the Board of Directors for 
adoption in conjunction with the Addendum to the 2014 EIR addressing the 10-year Program 
update. Once adopted, the Program will be updated as necessary through the District’s annual 
reporting process (refer to Section 3.8). The Guidance Manual is intended to have a 10-year 
planning timeframe before another more comprehensive update is initiated. The Guidance 
Manual is split into two main sections: chapters that deal with program-wide processes 
(Chapters 1-4), and chapters that guide individual pest management decisions (Chapters 5-8). 

The IPM Coordinator and the IPM Coordination Team will play key roles in reviewing pest 
management projects for consistency with the Guidance Manual and overseeing licensing, 
training, and safety (Chapter 3) in carrying out the IPM Program. Other processes undertaken 
by the IPM Coordinator or staff throughout each year include planning, notification, and 
monitoring of the projects (Chapters 3 and 4). The Guidance Manual primarily emphasizes the 
review, prioritization, and approval of pest management activities through the development of 
an Annual IPM Work Plan (Chapter 3). Any new pest management activities not originally 
included in the Annual IPM Work Plan will be reviewed on an individual basis throughout the 
year. 

An Annual IPM Report will summarize the work completed in the previous year (Chapter 3), 
evaluate the program’s progress in meeting overall goals, and recommend any modifications 
(Chapter 4). 
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To adopt a comprehensive IPM Program that emphasizes prevention and monitoring, the 
implementation of certain tasks are prioritized and phased. Since adoption of the 2014 IPMP, 
Midpen has modified the Program according to District needs through its annual reporting 
process, which it will continue to do each year. Specifically, Midpen releases an annual report of 
pest management activities occurring on District land. These reports present the results of the 
previous year’s pest management activities for the District and identify any changes to the 
Program that occurred in the given year. This process is discussed in greater detail in Section 
3.8.  

The most important decisions regarding IPM are made when individual projects are designed. 
This Guidance Manual identifies specific approaches to pest management including: 
preventative and maintenance measures; damage assessment procedures; tolerance levels and 
thresholds for action; and treatment options. Within the District, situations that trigger the need 
for pest control fall into four distinct pest management categories. Chapters 6 through 8 guide 
specific pest management decisions in these four major categories of work: 

• Buildings (Chapter 5), 
• Recreational facilities (Chapter 6), 
• Rangelands and agriculture properties (Chapter 7), and 
• Natural areas (Chapter 8). 

Human health, environmental quality, and effective and efficient management of District 
property is a concern across all categories. Pests and treatment options are somewhat unique in 
each of the four work categories because each category represents not only a different purpose 
under the District’s mission, but also a different type of environment. In general, the first two 
categories represent areas where conditions have been altered to a greater degree for human 
purposes, are more frequently occupied or visited by humans, and where the District has 
greater concerns for human safety. The latter two categories are areas in a more natural state 
and environmental quality is of great importance. 

1.2 Background on Changes to the IPMP 
Since adoption of the 2014 IPMP, Midpen has modified the Program according to District needs 
through its annual reporting process. A summary of these changes follows:  

• In 2015, Midpen established a project ranking system to evaluate and prioritize 
new pest control projects and developed a pest control project submission process 
utilizing a standardized form.  

• In 2018, Midpen added three insect repellent active ingredients to the List of 
Approved Pesticides, specifically for staff and volunteer vector protection.  

• In 2019, Midpen released an Addendum to the 2014 EIR, which included the 
following modifications to the 2014 Program:  
‑ The following pesticides were added to the List of Approved Pesticides for the 

Program as analyzed in the 2019 Addendum: 1) Garlon® 4 Ultra [active 
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ingredient: triclopyr-2-butoxyethyl ester (active ingredient: triclopyr BEE)], 2) 
Capstone® [active ingredient: triclopyr triethylamine (TEA) salt and 
aminopyralid triisopropanolamine (TIPA) salt] for the control of broadleaf 
weeds and woody plants, and 3) PT® Wasp-Freeze® II (prallethrin) for the 
control of wasps and hornets; 

‑ Protections for two new species of special concern (California giant salamander 
[Dicamptodon ensatus] and the Santa Cruz black salamander [Aneides niger]); 

‑ New manual and mechanical treatment methods; and 
‑ A portion of the allowable treated acreage covered under the Recreational 

Facilities IPM category was reallocated to the Natural Lands and Fuel 
Management IPM categories to allow greater flexibility in meeting vegetation 
management objectives, although the total acreage analyzed in the original 2014 
EIR was not increased (however, it should be noted that those reallocated acres 
are now returned to the Recreational Facilities IPM category as part of the 10-
year Program update).  

• In 2020, Midpen added Waxie 730 (hydrogen peroxide) to the Approved List of 
Pesticides specifically for disinfecting surfaces. 

• In 2023, Midpen adopted the Wildland Fire Resiliency Program (WFRP), which 
focuses on preventing, preparing for, and responding to wildfires, including 
addressing flammable vegetation near facilities, as a key part of the District’s land 
stewardship. The WFRP promotes environmentally sensitive vegetation 
management in response to increasingly intense fire seasons driven by dense forest 
regrowth, historical fire suppression, and climate change. The WFRP includes 
goals for reducing wildfire risks, enhancing fire response and safety, supporting 
healthy, fire-adapted ecosystems, incorporating Native American land 
management practices, and establishing an adaptive framework to adjust 
strategies based on evolving climate conditions, knowledge, and technology. The 
2014 IPMP included a fuel management category, which addressed staff selection 
of options for required and ongoing maintenance of fuel management activities in 
relation to IPM. The dedicated fuel management category, however, has been 
removed from the IPMP and incorporated into the WFRP.  

While the Program has developed over time, as discussed, the primary purpose of the 10-year 
Program update is to bring the 2014 and 2019 amended IPMP up to date with the current 
regulatory and physical environmental conditions, as well as incorporating adaptive 
management recommendations and improvements. Additionally, as the District continues to 
expand its coverage area, the overall scale of pesticide use under the IPMP must also increase to 
meet the growing treatment and coverage needs. 

1.3 The IPM Approach 
This IPM Program emphasizes pest prevention as a first approach, followed by actions to 
discourage or reduce pest populations from reaching levels where active control may be 
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required. Tolerance levels are described to help staff determine when pest populations have 
reached levels where active pest control should be considered. A wide array of physical (e.g., 
separation of the pest from the public), biological (e.g., bio-control agents), and cultural (e.g., 
education and human behavior modification) actions are provided before chemical treatments 
can be considered. Pest treatment options are provided, including the most effective and least 
environmentally harmful options, by pest type. Monitoring and adaptive management 
principles, both on the project level and on the program level, are provided to help ensure 
improvements in efficiency and effectiveness of pest control over time. 

Certain vegetation management projects are primarily undertaken to meet legal requirements or 
District-adopted specifications (e.g., clearance adjacent to trails and roads for hikers, bicyclists, 
equestrians and vehicles), and these types of projects are undertaken on a routine basis at the 
same locations primarily by mechanical methods without the need to conduct detailed analysis 
or monitoring of the appropriate treatment method every time. 

1.4 Quick Reference to the IPM Guidance Manual by Pest Types 
The following provides a quick cross-reference by types of pests to specific sections in the 
Guidance Manual. 

• Rodents, insects, or other animals in buildings and vehicles – Chapter 5, Section 
5.8.2, Structural Animal Pests. 

• Rattlesnakes or stinging insects outside and near people – Chapter 6, Section 
6.7.4, Nuisance Animals. 

• Invasive animals in natural areas or rangelands – Chapter 8, Section 8.3.1 
Invasive Animals In Natural Lands (cross referenced in Chapter 7, Section 7.2.1- 
Types of Rangeland Pests). 

• Vegetation encroaching on trails, roads, parking lots, and other outside 
recreational facilities – Chapter 6, Section 6.7.5, Vegetation Management of Trails 
and Other Recreational Facilities 

• Landscaping around buildings – Chapter 6, Section 6.4.2, Retrofit. 
• Weeds on rangelands or in agriculture fields – Chapter 7, Sections 7.3, 

Agricultural Farms and Fields and 7.2 Rangelands (cross referenced to Chapter 8, 
Section 8.8.2, Invasive Plants in Natural Lands) 

• Invasive plants in natural areas – Chapter 8, Section 8.8.2, Invasive Plants in 
Natural Lands. 

• Forest diseases - Chapter 8, Section 8.8.3, Forest Diseases. 
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2 IPM Definition and Policy 

2.1 Defining IPM and Pests 
IPM is a long-term, science-based, decision-making system that uses a specific methodology to 
manage damage from pests. The District defines pests in its Resource Management Policies as 
“Animals or plants that proliferate beyond natural control and interfere with the natural 
processes which would otherwise occur on open space lands,” and target pests as “Plant or 
animal species that have a negative impact on other organisms or the surrounding environment 
and are targeted for treatment (Midpen 2022).” This IPM Guidance Manual addresses plant, 
animal, and disease pests that occur on or in District properties including preserves and 
buildings or on lands otherwise managed by the District. 

IPM requires monitoring site conditions before, during, and after treatment to determine if 
objectives are being met and if the IPM methods need to be revised. IPM can be used for the 
control of many types of pests, including invasive species, structural and agricultural pests, and 
other nuisance species (e.g., rattlesnakes and stinging insects). This IPM methodology includes 
the following elements: 

• Correctly identify the pest and understand its life cycle. 
• Determine the extent of the problem or infestation. 
• Evaluate the site conditions. 
• Establish the tolerance level for control actions. 
• Utilize the least harmful suite of treatment methods to control the pest at the most 

vulnerable stages of its life cycle. 
• Monitor pest populations and effectiveness of treatment methods. 

IPM requires knowledge of the biology of pests, the available techniques for controlling them, 
and an understanding of the secondary effects of the control techniques (e.g., soil erosion, 
pesticide drift, and bioaccumulation). Control of a pest is only undertaken once a “tolerance 
level” has been exceeded. A tolerance level, also referred to in IPM systems as a “tolerance 
threshold,” is the level below which pests can be present without causing substantial economic 
damage, degradation of intended uses or human enjoyment of facilities, disturbance of natural 
processes, or unacceptable human health risks. 

The effectiveness, safety, and efficiency of control methods are important considerations as they 
apply to the specific site conditions and life history of the target pest. IPM requires monitoring 
site conditions before, during, and after treatment to determine if objectives are being met and if 
methods need to be revised. IPM requires that non-chemical methods be considered in addition 
to chemical methods (i.e., pesticides). 
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Pesticides is a broad term defined by the United States Environmental Protection Agency (EPA) 
as (EPA 2025): 

“Any substance or mixture of substances intended for preventing, destroying, repelling, 
or mitigating any pest… Any substance or mixture of substances intended for use as a 
plant regulator, defoliant, or desiccant…Any nitrogen stabilizer.” 

Pesticides include insecticides (substances intended to control insect pests), rodenticides 
(substances intended to control rodents), herbicides (substances intended to control plant pests), 
and fungicides (substances intended to control fungi). Pesticides often include surfactants or 
adjuvants that are substances intended to adhere and spread pesticides on a surface, typically 
an insect’s exoskeleton, a plant’s leaf, or dry soil. 

Disinfectants, are also considered pesticides because they are intended to kill pests, specifically 
microorganisms including pathogens (EPA 2020). Disinfectants are used to decontaminate all 
equipment, including but not limited to, wading, dive, and sampling equipment (e.g., water 
quality probes, nets, buckets, substrate samples, etc.); fishing gear; and watercraft.  

Repellents are not substances used to eliminate pests, but are designed to dissuade or repel 
pests and are therefore considered pesticides. For example, in the case of skin-applied repellents 
(e.g., “bug spray”), the product makes people less attractive to the pest (US EPA 2024).  

If the use of chemical methods is necessary to meet a pest control objective, the potential for 
harm to workers and the public is carefully considered, as are effects on the environment. The 
least harmful and most effective, efficient, and target-specific method is chosen. 

IPM was originally developed in the 1960s for agricultural pests and then urban landscapes. 
Somewhat different approaches are needed when implementing an IPM approach on natural 
lands. For purposes of managing pests on District land, IPM is: 

• An adaptive process that takes into account new science, technology, and 
understanding of pests and their environment. 

• A program to ensure judicious use of pesticides. It is not necessarily intended to 
eliminate pesticide use; however, well-developed, science-based IPM programs 
typically reduce pesticide use per acre over time because they employ a wider 
array of pest management techniques (i.e., physical, biological, and cultural pest 
control as well as chemical control) that are more effective at eliminating pest 
issues. 

• A decision-making system that adapts to changing conditions. Control methods 
are determined based on the pest and site-specific conditions, and methods are not 
universally applied to all pest problems or work categories. 
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2.2 IPM Policy 
The District’s IPM Policy, originally adopted in 2009, guides staff in defining, preventing, and 
managing pests on District lands. The IPM goal, policies, and implementation measures were 
reviewed in 2013 and were approved as part of the 2014 Guidance Manual by the Board of 
Directors. In May of 2022, the District formally published its Resource Management Policies 
(RMPs), which include the proposed IPM policy statements presented in the 2014 IPMP 
Guidance Manual. The goal and policies were included in the 2014 IPMP Guidance Manual and 
remain applicable under the 10-year Program update (refer to Appendix D for the full list of 
RMPs).  

2.3 IPMP Best Management Practices  
The District originally developed IPMP Best Management Practices (BMPs) as part of the 2014 
Program, which were updated in 2019. These IPMP BMPs consisted of management actions that 
the District incorporated into IPM proposals and projects for the purpose of protecting human 
health and preventing environmental effects. The 2014 IPMP BMPs were developed in 
conformance with District policies, based on the District’s existing BMPs, and addressing 
relevant regulations. Some of the 2014 IPMP BMPs were adapted from publications of the 
California Invasive Plant Council and were originally developed by a technical advisory team 
made up of experts in California with experience in invasive plant control and land 
management. The list of IPMP BMPs included under the 10-year Program update are similar to 
those included in the 2014 IPMP and 2019 Addendum; however, changes to the existing BMPs 
and additional BMPs are included in the 10-year Program update. Additions and revisions to 
the BMPs were made for consistency and clarity, and to address changes to the regulatory 
environment. The District implements the IPMP BMPs as part of individual IPMP projects 
District-wide, as required and relevant, consistent with the current IPMP. The IPMP BMPs 
incorporated into the 2025 IPMP are included in Appendix C.  

Midpen adheres to its Open Space Maintenance and Restoration Program (OSMRP), which was 
approved in 2021 and first implemented in 2022. The OSMRP streamlines the permitting 
process and allows for an integrated approach to (1) routine maintenance, (2) small-scale facility 
improvements, and (3) restoration and enhancement projects. The OSMRP’s programmatic 
permits authorize IPM work in jurisdictional areas, as it is considered routine maintenance. The 
applicable OSMRP BMPs required as part of permitting processes are implemented when and 
where appropriate, in accordance with the programmatic permits. 

Midpen also implements the WFRP, as previously discussed in Section 1.2. The District 
prioritizes removal of invasive species over removal of native species during vegetation 
management. Vegetation is managed primarily manually, mechanically, with prescribed 
herbivory (using goats, sheep, or other livestock to reduce fuels in a specific area), and to a 
limited extent, herbicides. Midpen employs a series of BMPs for each management activity. 
Herbicides allowed are only those identified in the IPMP, which are implemented in accordance 
with the IPMPs BMPs. 
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3 The IPM Program 

This chapter describes the IPM Program, including roles and responsibilities, management 
systems, and organizational processes that will be used to implement IPM on District lands. To 
illustrate this, refer to Figure 3-1 for a diagram of the decision-making process to be used by 
staff when implementing IPM in various work situations. 

3.1 Roles and Responsibilities 

3.1.1 Roles 
This section describes roles and responsibilities for implementing the IPM Program. The Board 
of Directors is responsible for approving the IPM Policy. The General Manager is responsible 
for ensuring the implementation of the IPM Policy through District managers and supervisors 
who train all staff on the IPM Guidance Manual and guide its implementation within the 
departments. The IPM Coordinator implements the District’s IPMP.  

3.1.2 IPM Coordination Team 
The District will continue maintaining an IPM Coordination Team. The team is comprised of 
District staff working with the advice of technical pest control experts. At a minimum, the team 
will include one staff representative from the following Departments: Lands Stewardship & 
Trails, Natural Resources, Fleet & Facilities, and Visitor Services. As necessary, the IPM 
Coordination Team will consult with the Rangeland Ecologist and the Conservation Grazing 
Manager regarding rangeland and agricultural practices and properties, and with the Planning 
Department regarding long-range plans and construction and maintenance of capital projects. 

The IPM Coordination Team is responsible for the following: 

• Review and approve an Annual IPM Work Plan that is consistent with this 
Guidance Manual, feasible and within the District’s projected staff and budget 
capabilities, and balances the District’s pest management and other responsibilities 
while providing consistency from year-to-year so that effective progress can be 
made on multi-year projects; 

• Provide ongoing expertise and staff assistance to complete tasks outlined in Annual 
IPM Work Plan (refer to Section 3.8) to ensure that the District’s approach to IPM 
principles and processes are continually improved; 

• Review and approve Individual Pest Management Plans throughout the year that 
were not included in the Annual IPM Work Plan; 

• Assess the IPM Program for safety and effectiveness on an annual basis or 
whenever urgent changes are indicated; 
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Figure 3-1 Flow Chart of the District’s IPM Decision-Making Process 
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• Develop, periodically review, and recommend changes to the District’s List of 
Approved Pesticides (Section 3.10 and Table 3-3) for initial approval by the General 
Manager; additions to the District’s List of Approved Pesticides will be brought to 
the Planning and Natural Resources Committee before approval by the full Board 
of Directors; 

• Investigate lower risk/least hazardous alternatives to current practices described in 
this Guidance Manual, and make recommendations for revising or updating 
District procedures as described herein; 

• Review the Annual IPM Report to ensure that it accurately represents pest 
management work completed in the previous year and that any recommendations 
for change are consistent with the District’s adopted IPM Policy; and 

• Oversee and peer review the IPM Coordinator position. 

3.2 IPM Coordinator 
Each District Department will report pesticide use (quantities of each pesticide product per 
toxicity classification) to the IPM Coordinator. The IPM Coordinator will have day-to-day 
oversight of the integrated pest management practices at the District, including the following: 

• Prepare the Annual Work Plan and Annual IPM Report for review by the IPM 
Coordination Team; 

• Coordinate the meetings and tasks of the IPM Coordination Team; 
• Coordinate staff, contractor, and volunteer IPM training; 
• Coordinate/implement the annual safety training program for pesticide handlers; 
• Educate and respond to the public; 
• Prepare other required reports, such as pesticide use reports to the County 

Agricultural Commissioner; and 
• Undertake tasks outlined in the Annual Work Plan, as required by the District, to 

assist the IPM Coordination Team and other staff, contractors, and/or consultants 
as appropriate. 

The IPM Coordinator will report directly to the Senior Resource Management Specialist who 
leads the IPM Program for the District and who will have the overall responsibility for ensuring 
that the program guidelines are followed. The District will maintain an IPM Coordinator who 
will need to have experience with pests in natural settings such as invasive plants and animals, 
insects, and pathogens; and will need to have or gain experience with pest management in 
agricultural crops, rangelands, forests, park facilities (such as non-crop lawn and landscape 
areas), rights-of-way, and aquatic environments. 

The IPM Coordinator will have either a Pest Control Advisor (PCA), Qualified Applicator’s 
Certificate (QAC), or Qualified Applicator’s License (QAL) certification, or will obtain one or 
more of these certifications within 1 year of hire date. 

A PCA will prepare a pest control recommendation (PCR) annually (in accordance with the 
IPMP BMPs) on the recommended use of pest control products or techniques (refer to 
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Appendix E for a copy of the PCR form). All pesticides and adjuvants will be used consistently 
with written PCRs. The PCA will ensure that all pesticide applications are performed at the 
time of year and phenological window for maximum effectiveness, thereby increasing 
treatment efficacy and reducing the need for follow-up applications, unless constraints limit 
application at the optimal time (refer to the IPMP BMPs included in Appendix C). The IPM 
Coordinator must keep records of all pesticide recommendations for a minimum of 2 years. 
Recommendations may be site-specific or programmatic (cover multiple sites within the same 
property or preserve). Each written recommendation must include the following information 
(pesticide application for buildings are addressed separately in Section 3.3): 

• Category, active ingredient, pesticide formulation (i.e. brand name or common 
name) and dosage of each pesticide to be used; 

• Identity of each pest to be controlled by a name of common usage; 
• Property owner and location on the property that will be treated; 
• Description of commodity, crop, or site to be treated. This includes specific crops 

(e.g., wine grapes) or descriptions of non-crop sites such as wildlands, roadsides, 
forests, etc.; 

• Suggested schedule, time, or conditions for the pesticide application or other 
control method; 

• Any warnings of the possibility of damages by the pesticide application that 
reasonably should have been known by the PCA to exist; 

• Signature and address of the person making the recommendation, the date, and the 
name of the business such person represents; 

• Total acreage or units to be treated; 
• Concentration and volume per acre or other units; 
• Worker reentry interval, if one has been established; pre-harvest or pre-slaughter 

interval, if relevant; and label restrictions on use or disposition of the treated 
commodity, by-products or treated area; 

• Criteria used for determining the need for the recommended treatment (tolerance 
level or tolerance threshold); and 

• Certification that alternatives and BMPs that would substantially lessen any 
significant adverse impact on the environment have been considered and, if 
feasible, incorporated during planning and implementation of IPM activities. 

3.3 Structural Pest Control Operator 
The District will designate an employee with an active California Structural Pest Control 
Operator (Operator) license, or will retain the services of a licensed Branch I (fumigation), II 
(General Pest), or III (Wood Destroying Pest and Organisms) Structural Pest Control Operator 
as needed. The Operator will be responsible for reviewing the Annual Work Plan, Individual 
Pest Management Plans, and developing guidelines for the control of pests in all buildings 
within the District. Operator guidelines will be forwarded to the IPM Coordinator for a 
consistency review with the IPM Program before implementation. 
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In the event the District engages the services of a structural pest management company to operate 
in this capacity, the company will be required to comply with all applicable provisions of the state 
of California’s Department of Consumer Affairs Structural Pest Control Act and last amended as of 
July of 2025 or as updated (available online at https://www.pestboard.ca.gov/pestlaw/act.shtml). The 
District will require proof of company registration and proof of the companies’ qualifying 
Operators’ license information before engaging in a contract. The company should be licensed in 
the applicable Branch of the work being performed (as specified above). The District will monitor 
the work being done by the company to ensure quality workmanship and compliance with the 
District’s IPMP. 

3.4 Qualified Applicator 
Pesticides will be applied in all areas except buildings by or under the supervision of a 
California licensed Qualified Applicator (QAC/QAL) who will be licensed in categories relevant 
to the type of pest control work. The QAC/QAL will be responsible for pesticide use records, 
work hours, and compliance with the Annual IPM Work Plan, Individual Pest Management 
Plans, and pesticide labels. Qualified applicators may include District field staff, contractors, 
and farmer/rancher tenants. Non-QAC or QAL certified District staff can apply pesticides, but 
only under direct supervision of the QAC or QAL and after completing the District’s annual 
safety training program for pesticide handlers (Section 3.9). 

All contract pest control applicators, the IPM Coordinator, and designated field supervisors 
must have a valid California QAC or QAL license in one or more of the following categories: 

• Residential, industrial, institutional (A); 
• Landscape maintenance (B); 
• Right-of-way (C); 
• Plant agriculture (D)1; 
• Aquatic (F); and/or 
• Forestry (E) 

Field supervisors who hold a QAC/QAL license or another certified trainer must train all staff 
who apply and handle pesticides on an annual basis as described in the Training section below 
(see Section 3.9). 

3.5 Structural Pest Control Applicator 
Household and structural pesticides will be applied under the supervision of a California 
licensed Branch I, II, or III Structural Pest Control Applicator (SPCA). SPCA’s will be 
responsible for pesticide use records, work hours, and compliance with written 
recommendations in the approved Annual Work Plan, Individual Pest Management Plans, and 

 
1 A pest control applicator with a valid California QAC or QAL in the plant agriculture (D) category is 
authorized to work in all wildland settings.  

https://www.pestboard.ca.gov/pestlaw/act.shtml
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compliance with pesticide labeling instructions. SPCA’s may include a combination of District 
field staff and contractors. No unlicensed staff, contractors, volunteers, or tenants will perform 
structural or household pest control except for the limited use of District approved ant/roach 
bait stations. 

Structural pesticide applications made on District property by an outside vendor will be by a 
registered structural pest control company in accordance with the state of California’s Structural 
Pest Control Act, last amended July of 2025 or as updated over the life of this program. 
Structural pesticide applications made by District staff will be carried out by trained applicators 
under the supervision of the IPM Coordinator or designated field supervisors. All applications 
on District property will be made in compliance with the Annual Work Plan, Individual Pest 
Management Plans, and pesticide labeling instructions. No untrained staff, volunteers, or 
tenants will make structural pesticide applications. 

3.6 Decision-Making and Record-Keeping 
This section describes the procedures that the District will follow to make decisions and track 
pest management throughout its lands and departments. The primary process by which pest 
management decisions will be made and evaluated is through an Annual IPM Work Plan. 
Pesticide use record-keeping completed by each department will be kept by the IPM 
Coordinator, who will be responsible for consolidating this information into the Annual IPM 
Report, as described below. 

3.6.1 Development of the Annual IPM Work Plan 
The IPM Coordinator and the IPM Coordination Team will prepare an Annual IPM Work Plan 
each year that describes planned pest control projects in the upcoming year. Working through 
department supervisors, staff will provide the IPM Coordinator with a standardized 
spreadsheet or similar summary form describing upcoming pest control for the following basic 
types of activities: 

• Routine minor pest control actions; 
• Ongoing pest control projects; and 
• New pest control projects. 

Using this staff information, the Annual IPM Work Plan will be prepared by the IPM 
Coordinator, then reviewed and approved by the IPM Coordination Team. Information in the 
Annual IPM Work Plan will also be used to inform the Annual IPM Report (described below in 
Section 3.8.1). 

The Annual IPM Work Plan will include the following basic information: 

• Summary (e.g., Excel spreadsheet) of routine minor and ongoing pest control 
projects; 

• Detailed descriptions of new pest control projects; 
• Projected amounts of pest control in the next year (acres, hours, acres treated per 

gallon, total gallons used); and 
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• Any new approaches to be implemented as a result of the adaptive management 
review in the Annual IPM Report of the preceding year. 

These types of pest control activities are described in more detail below. Refer to Appendix E for 
sample forms. 

3.6.2 Early Detection and Rapid Response 
An Early Detection and Rapid Response (EDRR) Program is a formalized monitoring program 
that utilizes active and passive land surveillance as a method to discover and identify new 
invasive species or their symptoms before they become widely established. This can be 
accomplished with 1) active detection, 2) passive detection, and 3) syndromic surveillance as 
defined by the National Invasive Species Working Group (National Invasive Species Council 
2003; U.S. Department of the Interior (DOI) 2025)  

• Active Detection: Active detection programs have structure, staffing, and 
dedicated funding to accomplish land surveillance (landscape-level invasive plant 
monitoring). Dedicated staff, volunteers, or contractors under a specific set of goals 
may run these programs. Active detection programs for invasive species often 
have limited dedicated resources to conduct the work, so it is important to be 
focused on high-priority targets, such as high-risk locations, high-value resources, 
important pathways, and populations and species of concern. 

• Passive Detection: Passive detection programs have more limited goals and 
structures that are embedded into existing programs and activities. These 
programs fortuitously detect invasive species as staff, volunteers, or contractors 
conduct other activities. 

• Syndromic Surveillance: Syndromic surveillance uses the analysis of other 
resource management problems to detect invasive species indirectly through their 
direct damage or other ecosystem disruption. Detecting the damage associated 
with invasive species may be the first indication of a new invasion. This is often 
the case with invasive pathogens and parasites that are difficult to otherwise 
detect. 

Midpen will continue to implement its EDRR Program as part of the 2025 IPMP (refer to 
Appendix F for the entire EDRR Program). The goal of EDRR is to detect new populations of 
invasive plants while populations are still small, and eradication is achievable. The key 
components of the EDRR Program are prioritizing areas to be surveyed, performing surveys to 
identify new populations and inventory existing populations, and rapid response treatments for 
any significant discoveries.  
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The objectives for the District’s EDRR Program are to: 

1. Identify potential threats in time to control or mitigate; 

2. Detect new invasive species in time to allow efficient and safe eradication or control 
decisions to be made; 

3. Respond to invasions effectively to prevent the spread and permanent establishment of 
invasive species;  

4. Educate staff, partners, and the public about emerging threats from invasive species, 
and encourage public participation in the program; and 

5. Adaptively implement early detection and early response strategies over time.  

As part of EDRR, Midpen maintains an EDRR Species List, which is designed to be adaptable. 
The list is revisited and revised regularly by Midpen staff. Maintenance of this list allows the 
District to easily communicate target species to a wide audience for passive early detection.  

Detection Strategies 
New invasive species may arrive in the District through sudden, unpredictable pathways (e.g., 
boots on a traveler) and more constant, predictable pathways (e.g., roads, trails, and/or 
horticultural escapees from neighboring properties). District lands are scattered throughout the 
San Francisco Peninsula, with boundaries adjacent to rural private residences and community 
land uses, county public roadways and two-lane highways, and productive agricultural 
landscapes including rangelands with pasture grazing cattle, livestock pens, commercial 
nurseries, orchards, vineyards, and row and cereal crops. Each of these land uses account for 
possible introductions of invasive species along preserve borders, interior ranch roads, narrow 
trails, and easements. 

The most efficient way to prevent routine introductions of invasive species into District lands is 
to use vigilant patrol and monitoring protocols along District boundaries. Trails, ranch roads, 
and waterways intersecting District lands are the most likely routes of invasion for new species. 
Many of these common pathways have been confirmed through District mapping and planning 
work (Midpen 2014)  

Modeling Invasive Pathways 
The District maintains approximately 518 miles of ranch roads and trails and has a geographic 
border (not including adjacent District parcels) totaling approximately 436 miles, as of 2025. Not 
all of these trails, roads, and edges have the same potential to introduce new invasive species 
into District properties. Locations within the District that receive the most intense impacts from 
disturbance, visitation, utility maintenance, and neighboring land uses are the most likely 
sources for new species introductions. Simple models can be used on a local preserve level to 
analyze probable pathways for key invasive species the District may expect to encounter. The 
District can identify routine and sporadic activities that have a high probability of introducing 
invasive species, as well as the types of species anticipated. 
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Table 3-1 defines a ranking system for the District to identify activities on preserves that are 
most likely to promote invasive species introductions. Table 3-2 provides a ranking system for 
monitoring based on suitability for invasion and volume of new plant material (seeds, etc.) 
likely to be introduced. By understanding both the activities that promote invasions and the 
candidate species for likely invasion, the District can more successfully plan for prevention, 
detection, and control activities. 

Table 3-1 Ranking of Most Likely Pathways of Invasive Species Introductions (Identification of Areas 
and Activities to Prioritize for Early Detection Monitoring) 

Ranking of Vectors’ Probability to Import/Distribute Invasive Plants 

1 Heavy equipment from outside District 

2 Topsoil importation for construction 

3 Sand or gravel for road construction 

4 Work activities along rights-of-way external to District (e.g., PG&E, CalWater) 

5 Work activities of District employees or contractors 

6 Grazing lessees/livestock grazing 

7 Visitor vehicle traffic 

8 Wind 

9 Visitors hiking 

10 Wildlife 

11 Water 

Table 3-2 Prioritization of Specific Areas for Monitoring Based on Suitability for Invasion and 
Volume of New Plant Material (Seeds, etc.) likely to be Introduced 

 Areas for Monitoring 

Very high priority 

1 Construction/maintenance areas 

2 District offices, structures 

3 Buildings, houses at the urban/rural development interface 

4 Paved areas (e.g., roads/parking lots/trailheads) 

5 Landscaped areas 

6 Disturbance from human intervention (e.g., emergency fuel breaks during fires) 

7 Trails 

8 Areas of high visitor use 

9 Utilities (e.g., cell towers, powerline corridors) 

10 Pastures/agricultural areas 



THE IPM PROGRAM 

Midpeninsula Regional Open Space District ● Integrated Pest Management Program Guidance Manual ● March 2026 
 3-10  

 Areas for Monitoring 

Medium priority 

11 Riparian areas 

12 Natural disturbances with no human intervention (e.g., fire, rockfall) 

Low priority 

13 Off-trail wilderness areas 

Source: adapted from (Gerlach et al. 2003) 

Staff Training 
Early detection monitoring can be accomplished by staff, volunteers, preserve visitors, or 
contractors. The utilization of existing natural resource management and maintenance staff and 
volunteers provides the best value for the District. With limited training, existing staff resources 
can be utilized and repurposed for early detection monitoring at minimal additional cost 
although it will not be a comprehensive effort. Refer to Section 3.6.2 for a more detailed 
description of planned IPM trainings. 

Detecting a new arrival can sometimes be a challenge since very few people have adequate 
training to identify foreign and unfamiliar species. However, there is potential to train staff and 
volunteers familiar with District habitats to notice and report when species are found that 
appear unusual or out-of-place. In addition to new invasive species, other resource 
management targets such as rare plants and animals may also be discovered through this type 
of observation. 

Rapid Response Strategies 
Small infestations of invasive species generally offer the greatest number of treatment method 
options for successful eradication. Many times, hand removal of individuals is the control 
method with the greatest selectivity and cost effectiveness, with the least amount of indirect 
impacts. Individual specimens or small patches identified incidentally or during regular 
monitoring can often be immediately removed. For vegetation removal, hand digging, cutting, 
or pulling are all examples of selective hand removal. For vertebrate species, hand removal 
usually means trapping or shooting. Small-scale removal is most effective on newly-established 
and small populations with limited distributions. 

Pesticides may also be an efficient treatment method for rapid response actions. In some cases, a 
specific pesticide may be identified to abate an immediate invasive species hazard when it is 
found. Pesticides may be especially effective for species where hand removal actions are 
impractical (e.g., steep cliffs) or where hand or mechanical removal methods would risk spread 
of the species (e.g., plants that can spread from broken root fragments). Herbicides must be on 
the List of Approved Pesticides (Table 3-3) for expeditious use under rapid response.  

In all cases, the District will map the occurrence before control and then revisit the control site 
several times to ensure full control was achieved. Eradication may require multiple visits in a 
year, or possibly multiple years of monitoring and treatment. 
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Individual Pest Management Plans 
If a project is proposed during the year that was not included in the Annual Work Plan, then a 
description of the project will be prepared for review and approval by the IPM Coordinator and 
the IPM Coordination Team. Examples of when Individual Pest Management Plans might be 
required are when new properties are acquired or new pests of high priority are discovered in 
the course of a year, such as when implementing the EDRR Program (refer to Section 3.6.2). 

3.6.3 Routine Minor Pest Control 
Routine minor pest control activities include maintenance activities that generally use the same 
pest control methods at the same site from year to year. These are primarily non-chemical 
methods, such as brush cutting of trails and mowing for fuel management, but also include 
minor use of pesticides in cut-stump or spot-spraying application at recreational facilities and 
fuel management areas, the use of approved insecticide baits in buildings, or wasp spray for 
stinging insects in trails or bathrooms. Staff will provide a brief projection of routine minor pest 
control activities in a spreadsheet (or similar format) that is included in the Annual Work Plan. 
This spreadsheet is maintained by the Fleet & Facilities Department. 

3.6.4 Ongoing Pest Control Projects 
Ongoing pest control projects are existing projects that are expected to have an end date (even if 
it takes 10 years) such as treatment of brush on rangelands or French broom on natural lands. 
Because these are ongoing projects, they will have already been surveyed for site conditions and 
a multiple-year strategy will have been developed. Tracking and monitoring these ongoing 
projects will be important to determine if treatment is effective and at what stage treatment 
methods should be adjusted (such as switching from herbicide to pulling when the density of 
invasive weeds has substantially decreased). Ongoing pest control projects will be summarized 
in the Annual Work Plan and tracked for staffing, costs, and adaptive management 
(effectiveness of selected pest control) purposes. 

Staff will provide a projection of ongoing pest control projects in a spreadsheet (or similar 
format) for inclusion in the Annual Work Plan and will specifically note any changes that are to 
be made to specific ongoing projects in the upcoming year (e.g., change in treatment method, 
change in level of effort, requirements for periodic pre-treatment surveys). 

3.6.5 New Pest Control Projects 
New pest control projects will receive a more detailed review and assessment by the IPM 
Coordinator and IPM Coordination Team. Staff will prepare a description of newly proposed 
projects for inclusion in the Annual Work Plan and will specifically note how the recommended 
treatment is consistent with the IPM Guidance Manual, IPMP BMPs, and mitigation measures. 
These descriptions will be included in the aforementioned spreadsheet. 

Staff proposing new pest control actions will provide the following information as part of the 
description: 

• Name and purpose of the proposed pest control activity; 
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• Location (i.e., preserve name, building or trail name, or location including map 
where appropriate); 

• Pest identification and the population size, location, life cycle, and density; 
• A brief assessment of damage caused by the pest, including the perceived 

threshold for action (e.g., severity of the infestation/amount and type of damage); 
• Site conditions, per the required pre-treatment surveys (refer to Section 2.3 which 

discusses IPMP BMPs), including the presence of aquatic areas, rare species, steep 
slopes, access and other environmental conditions that are relevant to the 
effectiveness of pest control and avoidance of environmental impact; 

• A description of prevention, options that were considered/previously implemented 
before the active pest control project was proposed; 

• Proposed pest treatment options (e.g., grazing, brushing, mowing, herbicide 
application) and amount of each type of treatment (e.g., acres to be treated), project 
duration, project timing, performance standards, and remedial actions; 

• Proposed labor force (staff, contractor, volunteers, or special groups), projected 
labor hours or special materials or equipment required, and direct costs for the 
next year. If new pest control projects are determined outside of the Annual IPM 
Work Plan, then an Individual Pest Management Plan will likewise be prepared 
and reviewed and approved by the IPM Coordinator.  

3.7 Prioritization 
As part of the 10-year Program update, the District has revised the pesticide prioritization 
system for IPM on rangeland, agricultural lands, and natural lands in relation to weed control. 
The prioritization framework includes a structured yet adaptable approach to managing pest 
species and focuses efforts based on ecological benefit. Midpen's approach will use spatial data 
(i.e. geographic information system (GIS)) to integrate ecological value, species risk, and 
management feasibility into management activities. Midpen regularly reviews any new data, 
emerging threats, and on-the-ground lessons for incorporation into the prioritization approach. 
This approach ensures the District can respond to changing conditions while maintaining focus 
on the most pressing threats and capturing field efficiencies. Midpen considers the following 
objectives when prioritizing and scheduling pest species management activities: 

• Protect what matters most – priorities are driven by the value of the site’s 
ecological resources. 

• Address the greatest threats – species are ranked by ecological impact, spread 
potential, and risk of irreversible change. 

• Adapt to local conditions – adjust ratings to reflect site-specific evidence of pest 
and elevate EDRR targets as needed (refer to Section 3.6.2) 

• Work efficiently – include opportunities to address multiple species during a 
single site visit when feasible. 

The following factors are considered during prioritization: accessibility, ability to contain, 
treatment timing, non-target impact risk, and relative cost of treatment. When crews are 
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mobilized to treat primary target pest species, they may also address secondary pest species 
present in the same area if the treatment window overlaps, control methods are compatible, the 
primary work will not be compromised, and risks to sensitive resources remain acceptable. This 
approach increases efficiency and ecological benefit by reducing the need for repeated 
mobilizations. Secondary treatments are chosen based on qualitative assessments of pest 
species, spread potential, and proximity to high-value resources. 

3.8 Reporting 

3.8.1 Annual IPM Report 
The District will prepare an Annual IPM Report each year that describes past pest control 
activities (both chemical and non-chemical) on District Lands. The draft Annual IPM Report 
will be prepared by the IPM Coordinator and reviewed by the IPM Coordination Team. Once 
approved by the IPM Coordination Team, the final report will be presented to the General 
Manager for initial approval. The report will then be forwarded to the Board of Directors for 
review, and where necessary, approval (e.g., changes to the List of Approved Pesticides). 

At a minimum, the Annual IPM Report will include the following basic information: 

• A change log documenting proposed annual updates or adjustments to the 
Program. 

• A summary of pest problems that the District has encountered during the year, and 
a comparison to past years. 

• A summary of District pest control treatments, presented by type of control (e.g., 
mowing, herbicide use). 

• Wherever possible, a comparison of units treated (e.g., acres, square feet, linear feet 
or miles) in the current year versus previous years with a cost per acre for major 
pest control treatment types. 

• A qualitative assessment of effectiveness of the District’s pest control program, and 
suggestions for increasing future effectiveness (see Chapter 4 for additional 
details). 

• A summary of pesticide use, presented by category (e.g., herbicide, insecticide), 
active ingredient or formulation (e.g., imazapyr), or product name (e.g., StalkerTM, 
PolarisTM). 

• A summary of public notifications and public inquiries about IPM on District lands. 
• Assessment of compliance with the Guidance Manual including: 

‑ An evaluation of the effectiveness of any changes in practices that were 
implemented in the past 12 months. 

‑ A description of any experimental pest control projects (test studies) and the 
results, including a cost/benefits analysis. 

‑ Suggested changes to the IPM Program or the Guidance Manual’s pest control 
practices proposed for adoption included as part of the aforementioned change 
log within the next 12 months including: 
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▪ Any proposed substitute pesticides to replace phased out pesticides 
(additions to the List of Approved Pesticides). 

▪ Any proposed alternative pesticides (additions to the List of Approved 
Pesticides) or pest control methods proposed for adoption. 

3.8.2 District Pesticide Reporting 
As required by regulations of the California Department of Pesticide Regulation (California 
Code of Regulations, Title 3, Division 6), the IPM Coordinator will report all pesticide use on a 
monthly basis to the County Agriculture Departments (San Mateo, Santa Clara and Santa Cruz 
Counties); will prepare, or obtain PCRs from a licensed PCA on an annual basis; will annually 
renew the District’s Operator Identification with the County Agriculture Departments; and will 
most likely require designated field supervisors to obtain either a QAL or a QAC. The IPM 
Coordinator will also collect monthly pesticide reporting from its contractors who apply 
pesticides on District lands (See Section 3.8). 

3.8.3 Contractor Reporting 
The District will ensure that all pest control contractors working on District-managed lands 
comply with the Guidance Manual, including restricting use of pesticides to products on the 
District’s List of Approved Pesticides (Table 3-3). As required by regulations of the California 
Department of Pesticide Regulation (California Code of Regulations, Title 3, Division 6), 
contractors will report all pesticide use on a monthly basis to the County Agriculture 
Departments (San Mateo, Santa Clara and Santa Cruz Counties); will obtain PCRs from a 
licensed Pest Control Advisor (either from the District’s IPM Coordinator or from an 
independent PCA); will renew its Operator Identification with the County Agriculture 
Departments; and require Contractor’s field supervisors to obtain either a QAL or a QAC. The 
Contractor will provide copies of its reports to the IPM Coordinator. 

Contractors who trap certain pest animal species must also obtain and comply with predation 
permit requirements from California Department of Fish and Wildlife (CDFW) to record the 
species, pounds captured, and final destination of the animals (to prove that the species were 
not transported live or re-released elsewhere in California). 

3.9 Training and Safety 

3.9.1 Training 
The IPM Coordinator is responsible for coordinating staff training across departments, and for 
overseeing safety procedures. In general, two types of trainings will be provided: 

• Pest identification training (for staff involved in pest control), and 
• Annual pesticide safety training (for staff that use/apply pesticides). 
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Pest Identification Training 
The pest identification training will be prepared by District staff, with assistance from the IPM 
Coordinator, then provided to staff, particularly those who work in natural areas, rangelands, 
and agricultural properties. This training will most likely be provided on an as needed basis (as 
determined by the IPM Coordinator and department supervisors). 

Pest identification training will include procedures for identifying and reporting pest sightings. 
Color photographs of several life stages (e.g., seedling, flowering, fruiting stages or larval and 
adult stages), a brief description and life history of each pest, associated habitat types, map of 
where the pest is known to be found on District preserves and summaries of the relevant IPMP 
BMPs for working in and around infested areas will be covered in this training. It may take 
several years to comprehensively develop information and train staff on all pests in District 
preserves. The District’s Invasive Plant Control Notebook, managed and routinely updated by 
University of California State Integrated Pest Management Program (UC IPM), already contains 
information on invasive plants of the region and is used as a key training and identification tool 
by the staff.  

Annual Pesticide Safety Training 
The annual pesticide safety training is intended to help supervisors, managers, and other staff 
involved in pest control applications become familiar with non-chemical pest control actions; 
limit exposure and risk associated with the use of pesticides; and understand the IPMP BMPs 
for environmental protection. The District’s annual safety training program for pesticide 
handlers will also describe regulatory requirements of the California Department of Pesticide 
Regulation’s pesticide application requirements and CDFW’s special-status wildlife handling 
procedures. 

The annual pesticide safety training will be performed by the IPM Coordinator (if they are a 
licensed PCA QAL and/or QAC), or a PCA-, QAL/QAC-licensed contractor who is familiar with 
District resources, pest management issues, and staff work procedures. 

The annual pesticide safety training must include the following at a minimum: 

• Pesticide product labeling format and meaning of information, such as 
precautionary statements about human health hazards. 

• Hazards of pesticides (acute, chronic, delayed, and sensitization effects) identified 
in pesticide product labeling, Material Safety Data Sheets (MSDS), or Pesticide 
Safety Information Series (PSIS) leaflets. 

• Pesticide safety requirements and procedures in regulation, PSIS leaflets, MSDS. 
• Engineering controls (closed systems, enclosed cabs) for handling, transporting, 

storing, and disposing of pesticides. 
• Environmental concerns (drift, runoff, and endangered species BMPs to reduce 

risks to sensitive natural resources). 
• Routes by which pesticides can enter the body. 
• Common signs/symptoms and emergency first aid for pesticide exposure. 
• How to obtain emergency medical care. 
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• Routine and emergency decontamination procedures, including spill cleanup and 
the need to thoroughly shower with soap and warm water after the exposure 
period. 

• Use and care of any required personal protective equipment. 
• Prevention, recognition, and first aid for heat-related illness. 
• Notification requirements. 

Records of annual training will be retained by the IPM Coordinator or the District’s Training 
and Safety Specialist and will be kept for 2 years in a location accessible to employees. Training 
records must indicate the topics covered during training, the materials used for training, the 
name and qualifications of the trainer, and the signature and date of all employees who 
received the training. 

3.9.2 Safety Procedures for Herbicide Application 
Section 17.005 of the District’s Operations Maintenance Manual provides guidelines to the staff 
for safely handling and applying pesticides. Upon adoption of the IPM Guidance Manual, those 
procedures will be updated to be consistent with the IPM Guidance Manual and will be 
subsequently included herein. 

3.10 List of Approved Pesticides 

3.10.1 Pesticide List 
A List of Approved Pesticides was developed specifically for use on District lands. Refer to 
Table 3-3 for a focused list of the approved pesticides under the 10-year Program update. Table 
3-3 presents pesticides by IPM Management Category (e.g., IPM in Buildings, IPM in Natural 
Lands, etc.), category (e.g., herbicide, insecticide), and active ingredient (e.g., imazapyr, 
triclopyr, clopyralid). Refer to Appendix A for the full List of Approved Pesticides, which 
includes formulation information and product name, purpose of respective pesticide, annual 
application, and timing of application. Refer to Appendix B for a detailed toxicological analysis 
and results of newly added pesticides under the 10-year Program update. 

This List of Approved Pesticides is intended only for use on the pests, environment, and 
microclimates of properties and buildings managed by the District. Each product on this list has 
been (and new proposed products will be): 

• Screened for human toxicology, ecological toxicity environmental fate and 
transport, and proven efficacy against target pests; 

• Reviewed for human safety and efficacy;  
• Reviewed annually by the District’s IPM Coordinator and IPM Coordination Team; 
• Reviewed and approved by the Board of Directors; 
• Presented for public comments at public hearings; and 
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• Included in the environmental documentation and public notification procedures 
that are being prepared for the IPMP (i.e. the list is adopted as part of 
environmental review and approval process). 

This list encompasses mostly products already in use by the District, as well as a few new pest 
control products as part of the 2025 IPMP Update. As the District continues to expand its 
coverage area, the overall scale of pesticide use under the IPMP must also increase to meet the 
growing treatment and coverage needs. Additional details about the District’s screening process 
are provided below. 

3.10.2 Pesticide Screening Process 
The District, using toxicologists, its IPM Coordinator, and IPM Coordination Team and other 
licensed experts, has or will screen pesticides prior to approval by following these three steps: 

1. Conduct a toxicological analysis of each pesticide under consideration (Appendix 
B). 

2. Assess the risk to human health and safety of workers and visitors on District 
lands, as well as the risk to the environment from proposed pesticide use. 

3. Review the List of Approved Pesticides and associated background materials, then 
reject, modify, or adopt the list for use by District staff, contractors, and tenants. 

3.10.3 Updating the List of Approved Pesticides 
The List of Approved Pesticides is intended to change over time as the science of pest control 
advances and more effective, safer, and less harmful pesticides are developed; as manufacturers 
update, discontinue, or substitute products; and as the District’s target pests change over time. 
The process for updating the List of Approved Pesticides is as follows: 

• Product Substitutions:  
‑ When a new manufacturer creates the same formulation or manufacturers 

substitute a product or change a product name or formulation, but when the 
active ingredient stays the same, the new product can be substituted for the old 
product on the List of Approved Pesticides. In general, this type of change to 
the list would not trigger a change in condition or result in the need for 
additional environmental documentation. Therefore, this change typically will 
require a simple update to the List of Approved Pesticides (Table 3-3). 
Additional environmental review would only be required if the change results 
in a potentially substantive change in human health exposure, environmental 
fate, or toxicity. 

‑ For simple substitutions of products from the List of Approved Pesticides, the 
IPM Coordinator will, as necessary, seek the advice of technical experts and 
independent Pest Control Advisors; keep the IPM Coordination Team 
informed; and include such changes in the Annual IPM Work Plan, which is 
approved by the Board of Directors. 

• Product Eliminations: 
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‑ In instances where products on the list are no longer available from the 
manufacturer, are found to be ineffective against the District’s target pests, or if 
new risks are discovered that were not previously evaluated by the District (see 
Table 3-3), a product may be eliminated from the List of Approved Pesticides. 
This type of change requires an update to the List of Approved Pesticides 
(Appendix A) but does not require additional environmental review. 

‑ For simple eliminations of products from the List of Approved Pesticides, the 
same process as the substitutions process will be followed and changes will be 
included in the Annual IPM Work Plan, which is approved by the Board of 
Directors. 

• Product Additions: 
‑ In instances where new products with new active ingredients are found to be 

safer, more effective, and/or less costly than products on the List of Approved 
Pesticides, the District may elect to add new pesticides. This type of change 
typically requires additional toxicological review, and depending on the results, 
may also require additional environmental review. 

‑ In instances where new pesticide formulations (products) are being 
recommended for addition to the List of Approved Pesticides, the IPM 
Coordinator will, with assistance from technical experts such as independent 
PCAs, conduct the same analysis on the proposed new pesticide formulation as 
was conducted on the approved pesticide formulation (Appendix A). All new 
pesticide formulations (products) under consideration will be evaluated using 
the same standards for human and environmental safety, and efficacy on the 
District’s target pest species (refer to Appendix A) 

Based on the results of the processes outlined above, the IPM Coordinator will then present the 
findings to the IPM Coordination Team, along with a recommendation to add or eliminate the 
new pesticide formulation from consideration. The IPM Coordinator can also recommend a test 
study to provide additional information. Based on the information provided by the IPM 
Coordinator, the IPM Coordination Team will advance the new pesticide formulation (product) 
plus any required environmental review for consideration by the Board of Directors for 
approval. The Board may request additional information or eliminate the new pesticide 
formulation from consideration. If the IPM Coordination Team recommends advancement, the 
IPM Coordinator will provide pertinent information about the new pesticide formulation, 
including a description of why the new pesticide formulation is being considered, risk, efficacy, 
cost, application standards and limitations for use, results of test studies (where available), and 
environmental review to the Board of Directors for consideration. Approval of all new pesticide 
formulations is the responsibility of the Board of Directors. If approved, the new pesticide 
formulations will be added to the List of Approved Pesticides included in Appendix A, which 
will be formally revised as part of the Annual IPM Report (refer to Section 3.8.1). 

In the event of an emergency situation, such as a human health disease outbreak, pesticides that 
are not included on the List of Approved Pesticides may be used for short periods of time. In 
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these unusual situations the District will comply with required regulatory procedures, then will 
evaluate the emergency response pesticide use and determine if its IPM Program needs to be 
modified to accommodate similar future emergencies. 

Table 3-3 List of Approved Pesticides Split by Management Category 

IPM Management Category Active Ingredient/Formulation Method of Application 

Buildings 

 

Insecticidal soap Spray 

Diatomaceous earth Crack & crevice 

Boric acid Crack & crevice 

S-Hydroprene Impregnated disc 

Indoxacarb (0.1%) Crack & crevice 

Indoxacarb (0.5%) Crack & crevice 

Sodium tetraborate decahydrate Bait station 

Fipronil Bait station 

Fipronil Spot treatment 

Cholecalciferol Bait station 

Prallethrin Spray 

Chlorantraniliprolea Perimeter 

Dinotefurana Perimeter 

Sulfuryl flouride/ chloropicrina Tenting 

d-limonenea Spot treatment 

Disodium octaborate tetrahydratea Spot treatment, prevention 

Recreational 

Prallethrin Spray 

Glyphosate IPA 
Cut-stump, spot spray, wick, 
frill/injection 

Glyphosate K 
Cut-stump, spot spray, wick, 
frill/injection 

Clopyralid MEA Spot spray, cut-stump, frill/injection 

Imazapyr IPA Cut-stump, spot spray, frill/injection 

Triclopyra Spot spray, basal bark 

Rangelands and Agricultural 
Properties 

Aminopyralid TIPA 
Spot spray, cut-stump, basal bark, 
wick, frill/injection 

Clopyralid MEA Spot spray, cut-stump, frill/injection 

Glyphosate IPA 
Spot spray, cut-stump, wick, 
frill/injection 

Glyphosate K 
Spot spray, cut-stump, wick, 
frill/injection 



THE IPM PROGRAM 

Midpeninsula Regional Open Space District ● Integrated Pest Management Program Guidance Manual ● March 2026 
 3-20  

IPM Management Category Active Ingredient/Formulation Method of Application 

Triclopyr BEE Spot spray, cut-stump, basal bark 

Triclopyr TEA/ Aminopyralid TIPA Spot spray, cut-stump, frill/injection 

Clethodima Spot spray 

Triclopyra Spot spray, basal bark 

Imazamoxa Spot spray b 

Glufosinatea Spot spray  

Natural Lands 

Glyphosate IPA 
Spot spray, cut-stump, wick, 
frill/injection 

Glyphosate K 
Spot spray, cut-stump, wick, 
frill/injection 

Clethodim Spot spray 

Aminopyralid TIPA 
Spot spray, cut-stump, basal bark, 
wick, frill/injection 

Clopyralid MEA Spot spray, cut-stump, frill/injection 

Imazapyr IPA Spot spray, cut-stump, frill/injection 

Phosphite K Salts, mono-/di- Spray, inject 

Triclopyr BEE Spot spray, cut-stump, basal bark 

Triclopyr TEA/ Aminopyralid TIPA Spot spray, cut-stump, frill/injection 

Triclopyra Spot spray, basal bark 

Imazamoxa Spot sprayb 

Glufosinatea Spot spray  

General Chemical Disinfectants 

Sodium dichloroisocyan-urate dihydratea Spot spray/water additive  

Sodium hypochloritea Spot spray 

Ethanol or isopropyl alcohola Spot spray 

Dodecyl dimethyl ammonium chloridea Spot spray 

Hydrogen peroxidea Spot spray 

Chemical Repellant  
N,N-diethyl-meta-toluamide (DEET) a Spot spray 

Picaridina Spot spray 

Notes:  
a indicates a pesticide that is newly incorporated as part of the 10-year Program update.  
b Imazamox is used as a spot spray in aquatic or riparian environments.  

Sources: (Yun Cang, n.d.; Midpen 2018) 
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3.11 Notification 
The District has developed notification procedures for use of pesticides (Section 17.006 of the 
District’s Maintenance Operations Manual will be updated accordingly). District procedures are 
summarized below. 

Prior, during, and after the application of a pesticide (including herbicides, insecticides, or other 
types of pesticides) on District preserves, employees or contractors will post signs at the ends of 
each treatment area notifying the public, employees and contractors of the District’s pesticide 
use. Posting periods designated below are the minimum requirements; signs may be posted 
earlier and left in place for longer periods of time if it serves a public purpose or if it provides 
staff flexibility in accessing remote locations. 

• For pesticide application in outdoor areas of all District-owned preserves and in 
buildings that are not occupied or are rarely visited (e.g., pump houses), signs will 
be posted at the treatment areas 24 hours before the start of treatment until 72 
hours after the end of treatment. Signs stating “Pesticide Use Notification” will be 
placed at each end of the outdoor treatment area and any intersecting trails. 

• For urgent application of pesticides to control stinging insects, signs will be posted 
at the treatment area for the 72-hour period after the end of treatment, but no pre-
treatment posting is required. 

• For pesticide applications in occupied buildings such as visitor centers, offices, and 
residences, notification will be provided to building occupants (employees, 
visitors, residents) 24 hours before the start of treatment by email, letters or 
telephone calls. Additionally, for buildings which might be visited by more than 
just a single family, signs stating “Pesticide Use Notification” will be placed at the 
entrances to the building 24 hours before the start of treatment and remain in place 
until 72 hours after the end of treatment. The use of approved insecticidal baits in 
tamper-proof containers will require notification 24 hours before the start of 
treatment by email, letters or telephone calls, but will not require posting of signs. 

• The information contained in the pesticide application signs will include product 
name, EPA registration number, target pest, preserve name and/or building, date 
and time of application, and contact person with telephone number. The contact 
person will usually be the IPM Coordinator. 

• On lands that the District manages but does not own (e.g., Rancho San Antonio 
County Park), the District will provide notification of pesticide use in the same 
manner and applying the same actions as it does with its properties, unless the 
contracting agencies have adopted more restrictive management standards. In 
those cases, the more restrictive management standards are implemented by the 
District. 

• In the event of an immediate public safety concern, notification will occur at the 
time of treatment but pre-posting may not be possible. 

All contractors and lessees need to also notify the District before application on any property 
and comply with requirements for notification and posting of signs described above. At the 
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discretion of the District staff and depending on the site conditions, neighboring landowners 
will be notified if the District is conducting pest management near a property line. At the 
discretion of the District staff, pest management activities that do not require pesticides (e.g., 
mowing) may or may not be posted, depending on the level of visitor use and the potential for 
conflicts between site uses and planned pest management actions. Additional notification may 
also be provided in emails, newsletters, and public meetings, depending on the level of public 
safety concerns, public interest, and the size and duration of the planned pest control action. 
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4 Assessing the IPM Program and Updating the Guidance 
Manual 

This chapter describes procedures for assessing the effectiveness of the IPMP as a whole using 
adaptive management, and the process for updating this Guidance Manual. Adaptive 
management is a tool that allows natural resource managers to make good decisions and 
effective action plans based on limited information, and provides a means of reducing 
uncertainty over time through assessing the results of an action and changing subsequent 
actions (The Nature Conservancy 2007). Adaptive management is often described as “learning 
by doing.” Given the types and rates of change observed on District preserves resulting from 
global, regional, and local factors (many of which are beyond the District’s control), adaptive 
management is an important tool to help the District implement IPM in the face of change and 
uncertainty. 

Adaptive management encompasses the following steps: establishing assessment criteria, 
collecting information, evaluating the program, and undertaking program modifications to 
make the program safer, more effective, and efficient. 

4.1 Criteria to Assess the IPM Program 
These criteria are intended to quantitatively and qualitatively measure and evaluate changes in 
the District’s IPM Program over time: 

• Compliance with the Guidance Manual and List of Approved Pesticides. The 
Guidance Manual’s procedures are designed to select the least harmful pest control 
methods. When chemical control is selected, the Guidance Manual requires the 
selection of the least harmful effective pesticides (through the review and approval 
process). 

• Demonstrated use of lower pesticide worker health/exposure classifications in 
buildings and recreational structures (as measured by totaling use of pesticides 
using the U.S. EPA Classifications I, II, III, and IV). 

• Reduction of pesticide use in buildings (i.e., in areas where human use levels are 
high and the potential for human exposure to pesticides is greater than in other 
areas). The District will seek to comprehensively oversee all pesticide use in and 
around District buildings, including use by tenants, which is expected to result in 
an overall reduction of pesticide use in buildings, and in particular, eliminate use 
of pesticides not appropriate for use around human occupants or visitors, or which 
can inadvertently escape into the surrounding wildland environment. Pesticide 
use in buildings will be measured in units of product used per treatment area (each 
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building), or by units of product used per total square footage for District 
buildings. 

• Reduction in per-acre herbicide use at individual sites in natural areas over 
time. The District will seek a reduction in per-acre usage of herbicides over time at 
individual sites, but acknowledges that in some instances, use will initially 
increase, followed by a reduction in herbicide use when the pest is eliminated or 
reduced. As an example, as new properties are acquired or new invasive plant 
infestations are discovered, overall herbicide use may initially go up, however, 
they are anticipated to drop over time as pests are controlled or eliminated. 

• Preservation of biodiversity and natural resource values in natural areas, 
rangelands, and agricultural properties. District staff will provide an annual 
qualitative assessment of natural resource conditions of IPM projects in natural 
areas, rangelands, and agricultural properties in the Annual IPM Report. 

• Provide a brief summary of public notifications and responses to inquiries from 
the public. District staff will provide a summary of public notifications in the 
Annual IPM Report. The District will also record public inquiries made by 
telephone or in person regarding the IPM Program, and will briefly summarize 
inquiries and their responses to such inquiries on an annual basis. 

• Provide an annual summary of public participation in pest control. The public is 
seen as an integral part of the success of the IPM Program. In particular, volunteers 
who assist with invasive plant identification and control are a valuable asset to the 
IPM Program. The District will tally volunteer hours spent on invasive plant 
control, and where possible, will identify future activities for volunteers, and/or 
new ways that the public can participate in the IPM process. 

• Provide an annual summary of staff training, public outreach, and educational 
activities related to IPM. The District will summarize staff trainings, public 
outreach efforts, and educational outreach efforts such as working with tenants to 
use appropriate pesticides in structures and rangeland/agricultural areas. 

4.2 Tracking the Program 
Using the criteria described above, District staff will monitor pest control projects, and tally 
quantitative and qualitative results on an annual basis. The IPM Coordinator will present 
results in the Annual IPM Report. 

• Each District Department will report pesticide use to the IPM Coordinator, as 
described in Section 3.2 of Chapter 3.  

• District staff will regularly update the District’s Pest Database, including a 
summary of District pests of concern, pest control activities, acres treated, and 
geographic (mapping information) treatment locations. The IPM Coordinator will 
use this information to prepare an annual assessment of units of herbicides per 
acre treated, as well as non-chemical treatments of pests.  
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• The IPM Coordinator will qualitatively describe the condition of natural areas and 
managed landscape areas, identifying problem pests or areas requiring further 
investigation or treatment.  

• The volunteer coordinators will tally volunteer hours spent on invasive plant 
control and provide this information to the IPM Coordinator.  

• The IPM Coordinator will track and record public inquiries, questions, comments, 
and concerns about the IPM Program and summarize in the Annual IPM Report. 

4.3 Program Evaluation 
Using the information described above, the IPM Coordinator, with input from District staff, will 
evaluate the IPM Program as a whole on the basis of: 

• Safety (i.e., did the IPM Program reduce risks and help ensure the safety of people 
and the environment?); 

• Effectiveness (i.e., were pests controlled or eliminated in a cost effective and safe 
manner?); and 

• Purpose (i.e., are District buildings; recreational facilities; and agricultural lands, 
rangelands, and natural areas functioning as intended?). 

The results of the evaluation will be presented in the Annual IPM Report. The Annual IPM 
Report will be presented to the IPM Coordination Team for review and approval. Using the 
monitoring protocol described above in Section 4.1, the IPM Coordination Team will assess the 
effectiveness of the IPM Program, and recommend changes to the program intended to increase 
effectiveness and efficiency of pest control activities. 

The final Annual IPM Report, which will include the IPM Coordination Team 
recommendations, will then be submitted to the General Manager for initial approval and to the 
Board of Directors for review and acceptance, including any changes to the Approved Pesticide 
List. 

4.4 Program Modifications 
The Annual IPM Report, as approved by the General Manager and accepted/approved by the 
Board of Directors will be the basis for making changes to the Guidance Manual, including 
modification of any IPM procedures or changes to the List of Approved Pesticides. 

Each year following Board of Directors review of the Annual IPM Report, the IPM Coordinator 
will implement recommended changes to the Guidance Manual and IPM Program. 

4.5 Updating the IPM Guidance Manual 
This Guidance Manual is intended to be a “living document,” in which minor changes that do 
not trigger additional environmental effects can be made without needing to complete 
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additional environmental analysis. The document will continue to be updated approximately 
every 10 years, and as necessary, supplemental CEQA and other environmental analysis will 
also be prepared as appropriate. The IPM Coordinator and IPM Coordination Team will review 
proposed changes to determine if they would result in changes to adopted IPM Policy and 
guidance procedures (see Section 4.4 above). This review will include assessment of changes to 
the lists of target pest species, pest control methods, and pesticide use trends. 

When changes to the Guidance Manual are required, the IPM Coordinator will initiate a review 
process to determine whether the proposed changes are minor (as defined under the CEQA 
Guidelines Section 15164, the approval process for the project as not resulting in substantial new 
information or new significant environmental impacts). If the changes are confirmed to be 
minor, these changes can be addressed through the IPM Coordination Team review and 
approval process (described above). Examples of minor changes that would not likely trigger a 
new environmental review include process updates and simple interchangeable product 
substitutions for products on the District’s List of Approved Pesticides (see Section 3.10). 
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5 IPM in Buildings 

5.1 Definition and Purpose  
District properties include approximately 330 buildings and structures, including field offices, 
residences, and numerous outbuildings such as barns and sheds in the preserves. Certain 
animals and plants may be incompatible with human use of these structures or may harm the 
building itself. For example, rodents, ants, and similar structural pest species are typically 
controlled in buildings when their population numbers may result in structural damage or 
health risks to humans. Management of pests in buildings may be conducted by District staff or 
by residential, commercial, or agricultural/rangeland tenants at some level almost every year. 
For purposes of this management category, rodent infestation of vehicles that are parked for 
extended periods of time on District preserves (reported by staff to occur regularly in ranger 
and crew trucks) will be treated similarly to rodent infestations of buildings. 

For the purposes of this manual, structural pests include common insects, plants, and animals 
that routinely occupy the open interiors and immediate exteriors of buildings. Structural pests 
that live within the soil and wood components of these structures such as termites, wood 
beetles, and wood decaying fungi are included in the IPMP as part of the 10-year Program 
update. Structural pests were generally included under the 2014 Program; however, as part of 
the 10-year Program update, the IPMP now includes additional chemical and physical 
treatment actions for structural pests.  

The purpose of pest control in District buildings is to manage pests for human health and safety, 
and to preserve the intended uses of the building structure. Most structural pests only become 
problematic when there are extra resources readily available to sustain them (food, water, 
shelter) in and around the structure. Many of these types of outbreaks can be managed with 
cultural control options such as changing human behavior (e.g., securing garbage, cleaning up 
food) or engineered control options within structures (e.g., sealing up entrance area, securing 
garbage disposal areas). 

5.2 Types of Structural Pests 
Organisms of all kinds, whether vertebrate or invertebrate, are living creatures with specific 
biological needs and behavioral preferences. They all require food, water, safety, and a point of 
entry to become a structural pest. Cutting off access to any one of these resources can often be 
sufficient to prevent or reduce a structural pest problem.  



IPM IN BUILDINGS 

Midpeninsula Regional Open Space District ● Integrated Pest Management Program Guidance Manual ● March 2026 
 5-2  

Structural pests include insect, plant, fungi, and animal pests that damage occupied buildings 
and other structures, or pests that are a health threat to humans working in, living in, or visiting 
the buildings. Nuisance structural pests addressed within the District’s IPMP include ants, 
cockroaches, flies, mice, rats, skunks, opossums, raccoons, bats, subterranean termites, drywood 
termites, wood beetles, stinging insect nests, and fungus/dry rot. These pests may be present 
throughout District lands, but they may only be incompatible with planned District uses when 
their proximity or behavior conflict with human uses in buildings. Some structural pests can 
only survive in a human-modified environment (e.g., German cockroaches) versus others are 
opportunistic visitors from nearby wildlands (e.g., deer mice). 

The definition of a structural pest can be highly variable between individuals and groups of 
people based on the perception of damage versus any true damage to structures. Care must be 
exercised when defining tolerance levels for each pest species. One must consider the actual 
damage potential of the organism, the cultural acceptance of the organism to humans who may 
have to live and work nearby, and any broader environmental consequences to the natural 
environment. For example, deer mice may be tolerated if they occupy the exteriors of human-
occupied buildings, but once they penetrate the structure and begin to occupy building 
interiors, they become unacceptable pests for potential damage and threats to human health and 
safety. The traditional approach to structural pest control is modified in the District’s IPMP 
because District structures are located in natural areas. Native species (e.g., deer mice) that can 
move freely between the inside (pest) environment and outside (native/natural) environment 
must be treated in a manner that achieves control of the pest without compromising the natural 
resources around the structure. The District’s structural IPM decision-making must always 
balance health and human safety concerns with District’s goal of protection of natural resources. 

Structural IPM focuses on first modifying the behavior of humans or the structure of our 
environment to moderate or eliminate pest problems. The District can use familiar planning and 
building tools to engineer pests out of conflict areas such as structures through the use of 
physical barriers, materials selection, and site modifications. Tolerance levels for this category of 
pests take into consideration the risks of economic damage along with the fact that these species 
will inevitably occur in the built environment. 

5.3 Pest Identification 
Structural pests are generally identified when routine building inspections are conducted by 
IPM professionals, but are also commonly identified by the building occupants themselves. 
Because buildings are much more intensively utilized than the District’s surrounding natural 
areas, structural pests can usually be identified relatively quickly before major infestations 
become problematic. Visual inspections will focus on identifying conditions where excess food, 
shelter, and access can support pests (e.g., the break room); signs of pest damage or entry (e.g., 
holes in the building exterior); or on observations of the pest itself. 
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Some District buildings could benefit from routine inspections from IPM professionals who 
have specialized training to find structural pests and their associated damage. Professionals 
may utilize special monitoring traps for specific organisms to monitor the population 
thresholds of common pest species (e.g., “sticky” bait traps for ants). These types of monitoring 
devices are useful in scenarios where the presence of the pest is inevitable, and the pest 
population must be maintained at an acceptable tolerance level. Other buildings and structures 
that are less intensively utilized will rely on the observations of the District’s employees, 
tenants, and visitors to identify pests. 

Employees, tenants, and visitors will have clear communication pathways to the IPM 
Coordinator to report structural pest presence and damage in a timely manner. Structural pest 
problems will be reported to the IPM Coordinator at any time during the year via telephone, 
email, or meetings; in an Individual Pest Management Plan; or as part of Annual IPM 
Reporting. The IPM Coordinator can problem-solve structural pest situations by providing the 
following types of assistance: 

• Assist with the identification of pest type, 
• Assist with determining pest control treatment threshold levels, 
• Provide recommendations for building or human use modifications to reduce pest 

problems below threshold levels, 
• Review the Individual Pest Management Plan and facilitate the implementation by 

staff or tenants, and/or 
• Recommend professional assistance such as use of a structural pest control advisor 

or structural pest control operator to actively control pests. 

5.4 Preventive and General Maintenance Activities 

5.4.1 Overview 
Modern IPM programs for buildings rely on prevention (i.e., building design and human 
behavior modification) as the primary structural pest control treatment options to eliminate pest 
problems. Active pest control is used only as a last resort. Because humans occupy a highly 
engineered environment, use of such control options as physical barriers, materials selection, 
and site modifications provide the primary means to eliminate pests from buildings and other 
structures without the need to use pesticides that cause mortality or other lethal control (e.g., 
snap traps, bait stations). 

If structural pest control in vacant structures is expensive, time-consuming, or otherwise 
damaging to the surrounding natural environment, demolition of the buildings will be 
considered as part of the Annual IPM Work Plan (See Chapter 3). Demolition activities will be 
subject to separate permitting processes through respective County planning departments. A 
discussion of preventive and general maintenance activities is summarized below. 
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5.4.2 Prevention 
Preventing structural, insect, and wildlife pests in buildings include general guidelines that 
promote pest-resistant materials, block common access points to buildings, and promote the 
modifications of common structures to repel rather than attract common pests. These guidelines 
may include landscape design practices that can be incorporated at District facilities in natural 
areas. For example, defensible space around structures should not be planted with dense 
ground covers and/or climbing vines like ivy that could attract structural pests such as mice and 
skunks. 

Pests need a place to live – or harborage; most prefer a hidden space where they will not be 
disturbed. Preventing access to hidden spaces can, therefore, assist pest management efforts: 
cracks, crevices, gaps, holes, loose structural elements, and dense vegetation can all act to hide 
small pest organisms. In some cases, the materials present in District structures can create 
potential harborage, such as when rigid foam insulation - a material that is known to attract 
termites - is used on the outside of foundations. 

Incorporating some preventive measures will be simple, while others (like discontinuing the use 
of rigid foam insulation) may directly conflict with building codes and other design goals for 
the structure. Generally, the inclusion of standard pest prevention practices during the building 
design and construction or retrofit phase can dramatically reduce pest problems in the future 
while still fulfilling all the requirements for modern building codes. For example, proper 
placement of exterior lighting can significantly reduce the attraction of night flying insects into 
the building. Eliminating ledges under roof eaves can discourage pigeons and swallows from 
taking up residence. Planting and maintaining landscaping so that it does not touch building 
walls can help reduce the transmission of pests inside the structure. Applying pesticides with 
the active ingredient of disodium octaborate tetrahydrate to accessible exposed wood members 
of the attic can help prevent drywood termite and wood beetle infestations. All these retrofit, 
design, and construction practices can help prevent the establishment of pests in District 
structures, thereby reducing the need for pest management. 

5.4.3 Retrofit 
Architects, planners, and engineers have only recently begun to consider pest control and 
building maintenance in the design of new structures and within the retrofitting of existing 
structures. New local green building ordinances and elective building rating systems now 
incorporate methods for enhancing modern buildings to be more energy efficient and less toxic 
beyond modern building codes. Reducing the need for toxic pesticides to control structural 
pests is especially feasible because much of their damage can be prevented by improved design. 

Designing pests out of new and existing structures may include structural materials selection 
and the addition of non-structural components to reduce building access or utilization by pest 
species. Design guidelines are available from the International Code Council/San Francisco 
Department of the Environment (Geiger and Cox 2012). Much of the focus of these guidelines is 
on the building envelope and the building interface with soil and landscaping. This allows 
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buildings to repel ground-dwelling insects and rodents and significantly reduce their access to 
the building interior. For example, treating the full perimeter of the structure and any 
additional entry points by, and not limited to, trenching and/or rodding soil adjacent to the 
foundation, drilling through concrete/veneer surfaces abutting the foundation, trenching 
around pier blocks and plumbing pipes in the subarea reduces use by pest species. Maintenance 
practices that can reduce structural pest impacts are summarized in Section 5.5. 

5.5 Maintenance Practices to Prevent and Reduce Structural Pests2 
Pest impacts to wooden structures often result from the introduction of moisture. Subterranean 
termites, carpenter ants, most wood beetles, and fungal rots only impact wood that is already 
impacted by moisture. Maintaining structures so they always remain dry, especially in the high 
humidity of the Santa Cruz Mountains and Central Coast, will reduce the potential for pest 
outbreaks in the structure. Maintenance of older structures should focus on keeping the 
building envelope functional to minimize leaks and moisture accumulation. 

Other general maintenance practices in and near structures involve general cleanliness and 
vigilance in preventing access to resources that encourage pests. For example, equipment that 
attracts rodents or provides harborage should not be left in natural areas for long periods of 
time. Landscape maintenance should focus on elimination of vegetation touching the building 
envelope, or reduction or elimination of the types of landscaping that are known to provide 
harborage for structural pests. 

The following maintenance activities will be undertaken to prevent structural pests, or reduce 
their presence and thus threats or damage that they can cause:  

• Minimize moisture. Moisture in and near structures can provide harborage for 
insect pests such as termites, wood beetles, cockroaches, flies, carpenter ants, 
silverfish, and millipedes. Use the following procedures to minimize building 
moisture during construction or general maintenance and repairs: 
‑ Check for proper ventilation of crawl spaces; add vapor barriers in crawl spaces. 
‑ Ensure appropriate slopes and drainage next to structures. 
‑ Downspouts and gutters should discharge at least 1 foot away from walls; 

splash guards, rain barrels, or gutter extensions may be added to reduce 
accumulation of moisture near structural walls. 

‑ Ensure that landscape irrigation does not introduce moisture to foundations – 
use drip irrigation and position sprinklers to avoid structures. 

• Maintain landscaping next to structures. 

 
2 Recommendations selected from 2012 Pest Prevention By Design: Authoritative guidelines for designing 
pests out of structures, which remains the most current design guideline document (Geiger and Cox 
2012). 
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‑ Prune vines, shrubs, and trees at least 6 feet away from roofs and exterior walls, 
as rodents can use these for access into buildings and shelter next to 
foundations. 

‑ Remove and avoid planting Algerian or English ivy, star jasmine, or 
honeysuckle vines, which provide shelter and food sources for rats and other 
urban pests. Remove and avoid planting bamboo, cherry laurel, fig, pine, and 
roses near buildings, which encourage scale, aphid, and ant populations. 

‑ Clear landscaping away from vent openings to crawlspaces to prevent moisture 
buildup. 

‑ Remove plants and wood mulch within several inches of foundations to 
minimize ants and other nests. A gravel strip around foundations at least two 
feet wide and 0.5 feet deep of one-inch gravel or larger discourages rodent 
burrowing and other insect nesting. 

‑ Select plants that attract beneficial insects such as parasitic wasp, native bees, 
and ladybugs. 

• Move stored materials away from structures. 
‑ Store compost and trash bins away from structures, as these can attract rodents, 

insects, and other nuisance pests. 
‑ Store woodpiles and debris away from structures to prevent rodent, beetle, and 

termite infestation. 
• Seal off openings. 

‑ Inspect openings to crawlspaces and other ventilation features to ensure screens 
are intact. 

‑ Inspect, maintain, and use elastomeric sealant, polyurethane foam, and 
weather-stripping to seal all small cracks in structures, around countertops and 
windows, pipe breaks, and areas where pipes enter walls. Use stainless steel 
wool and mesh and fire block foam to re-seal larger openings in buildings and 
below decks. 

‑ Add door sweeps or high-density pest brushes to seal gaps greater than ¼” 
below doors. 

• Block access for rodents to climb pipes and gutters. 
‑ In areas with Norway rats or other rodent issues, various items can be installed 

to prevent the rodents from climbing downspouts and pipes, including flap 
valves or screens in downspouts, 12”-diameter downward-facing cones or 18”-
diameter discs, or a 12” band of glossy paint on exterior vertical pipes. 

• Exclude rodents from refuse and recycling areas. 
‑ Enclose refuse and recycling areas with metal, concrete, or similar materials to 

prevent wildlife from climbing, burrowing, or chewing into the enclosure. Do 
not plant ivy around the enclosure. 

‑ Use refuse containers that are heavy duty, rust resistant, rat and damage 
resistant, and equipped with tight-fitting lids. 
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• Add bird exclusion materials to lighting and other horizontal surfaces. 
‑ Bird spikes, wires, netting, or similar materials should be installed to prevent 

birds from roosting or nesting on structures or on light poles. 
• Reduce or move exterior lighting. Exterior lighting may encourage insects to 

gather near doors and windows. 
‑ Timers and motion detectors can be installed to minimize unnecessary lighting. 
‑ Use reflected light instead of direct light to illuminate entryways, as insects are 

more attracted to direct light. 
‑ Use yellow (sodium) bulbs to reduce insect attraction in exterior areas. 

5.6 Sanitation and Waste Management  

5.6.1 Overview 
Many pest species are present because of improper handling and storage of food and food waste 
or improperly cleaning up food scraps and dishes. Uncovered garbage containers, both inside 
and adjacent to buildings can attract rats and other pests. Storing native plant seeds in paper 
envelopes rather than hard sealed plastic containers may encourage mice to take up residence in 
storage areas. All these types of pest attractants can be eliminated with human behavioral 
modification as a prevention method. Optimally managing human behavior can drastically 
reduce or even eliminate the need for pesticide products in District structures and landscapes. 

Recommendations for structural pest prevention measures to be implemented by District staff 
and volunteers in food and waste storage areas are listed below. If behaviors cannot be easily 
modified, hire a janitor or cleaning service for common area cleaning. 

5.6.2 Additional Residential/Office Unit Prevention Strategies 
The following additional measures may be applied in District residential and office buildings: 

• Train staff, including building occupants and janitorial staff on safe food and trash 
handling procedures; 

• Store all food and food wastes in sealed containers; 
• In communal spaces, provide extra containers, sealed cabinets, or a refrigerator for 

temporary food storage; 
• Do not allow food waste to remain in open areas overnight; 
• Regularly clean dishes, floors, and counter tops; 
• Use sealed garbage cans, or alternatively place them on a crawling insect-proof 

platform; 
• Rinse out cans and bottles before they are placed in a recycling bin; and 
• Do not leave pet food out overnight. 
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5.6.3 Industrial Unit Prevention Strategies  
The following types of additional measures may be applied in District storage buildings, 
livestock structures such as corrals, and for District projects using contractors and outside 
construction materials such as fill dirt or erosion control materials: 

• Train staff in proper storage of work supplies in non-occupied buildings. 
‑ Store all pet food, animal grains, and other consumable agricultural supplies in 

sealed containers (metal/plastic). 
‑ Store plant seeds used for habitat restoration and landscaping in sealed 

containers. 
• Monitor landscaping and rooted plant materials for pests, and treat as necessary to 

prevent pest outbreaks. 
• Position attractive harborage areas, such as rock piles, soil storage piles, hay, and 

erosion control materials away from buildings. 
• Control food waste in contractor work areas, outbuildings, storage areas, and other 

non-occupied structures. 
• Provide sealed garbage containers in or near such areas to prevent inadvertent 

disposal. 
• Reduce, monitor, and where possible, eliminate use and import of natural 

materials that could introduce pests onto District lands, such as reducing use of off-
site fill (soil, gravel, and rock) and livestock feeds (hay) that may contain weed 
seeds. Where possible, include requirements to use on-site fill, require balanced cut 
and fill projects on District lands, and require use of certified weed-free erosion 
control materials for construction projects on District lands. 

5.7 Damage Assessment 
Damage assessments should be undertaken once a pest control problem is identified. The 
District will determine what, if any, damage to the structure is present. To the extent possible, 
quantify the damage (square feet affected or number of occurrences) and qualitatively describe 
the perceived damage in its context. As an example, a staff person could estimate the square 
footage of a building affected by ants and evaluate if the ants are always present at observed 
levels or if the incident is just a temporary outbreak. 

5.8 Tolerance Levels/Threshold for Action 
If there is no structural damage, but a pest is present that conflicts with human use or 
enjoyment of the structure, determine the tolerance level for each pest species to assess if control 
is warranted. Tolerance levels vary greatly for structural pests depending on the true or 
perceived impact of the pest on the structure or human experience. Some species, such as 
cockroaches, are unwelcome guests but present no real damage to either people or structures. 
Other species, such as woodrats, can seem more acceptable because they are attractive native 
animals, but they can also carry deadly, incurable human diseases. The District’s IPM approach 
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for structural pest species begins with establishing human and structural tolerance levels that 
balance human safety, enjoyment, and comfort within the build environment with the ability to 
conserve natural resources and cost/benefit assessment. 

Human safety and enjoyment are the primary metric for establishing tolerance levels in 
structures. Although structural pests can be both native, protected species, and non-native 
invasive species, staff and visitor safety is paramount in regulating treatment actions. Tolerance 
levels will consider conservation goals and impacts to the larger surrounding natural system in 
determining treatment actions. 

5.8.1 Management Thresholds for Structural Insect Pests 
Refer to Table 5-1 for establishing management thresholds and treatment options for nuisance 
insects in buildings. 

Table 5-1 Management Thresholds and Treatment Options for Nuisance Insects in or Around 
Building 

Pest Category 
Management Threshold 

(Population Size/Conditions) 
Treatment 

Ants 

Colonies near structures and 
occasional trails indoors 

Use a combination of the following 

• Clean up ant trails with soapy water or sticky lint rollers. 
• Ensure all food sources are in sealed containers. 
• Fill entry points with caulk, silicone, or expanding foam. 

Heavy invasion, more than 
occasional seasonal nuisance 

Use a combination of the following: 

• Inject diatomaceous earth dust into cracks before 
sealing if there are multiple entry points. 

• Use boric acid bait. 
• Use fipronil bait as last resort (extreme infestations, fast 

control) 

Homopteran insect populations 
on plants (aphids, etc.) that 
support ants invading structures 

Use a combination of the following: 

• Prune vegetation that supports ants and/or Homopteran 
insects away from structures. 

• Control Homopteran insects by dusting the infested 
vegetation with diatomaceous earth. 

• Treat the infested vegetation with a soap and water 
solution. 

Cockroaches 
Occasional presence indoors in 
low numbers 

Use a combination of the following: 

• Fill entry points with caulk, silicone, or expanding foam. 
• Ensure all food and water is unavailable. 
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Pest Category 
Management Threshold 

(Population Size/Conditions) 
Treatment 

Heavy invasion, more than 
occasional seasonal nuisance 

Use a combination of tools and alternate to avoid 
resistance: 

• Inject diatomaceous earth dust into cracks before 
sealing if there are multiple entry points. 

• Use boric acid dust in walls, cracks, and other 
inaccessible areas. 

• Use baits: 
‑ Hydropene 
‑ Indoxacarb bait 
‑ Fipronil bait as last resort 

Flies 

Heavy invasion, more than 
occasional individual nuisance 
indoors or in and/or around 
picnic areas 

Use a combination of the following: 

• Fill entry points with caulk, silicone, or expanding foam. 
• Install sticky fly traps indoors. 
• Install baited electric traps outdoors. 
• Remove food and breeding sources. 

Stinging 
Insects 
(Nests) 

Nest occurrence(s) on buildings 
or structures that pose threat to 
humans 

Implement the following:  

• Use of Pyrethrin Aerosol Sprays for eliminating single, or 
problem wasp nests that threaten District staff or 
visitors.a 

Subterranean 
Termites 

Moderate or heavy invasion, 
more than occasional individual 
nuisance in or adjacent to 
structures 

Use a combination of the following:  

• Treat the full perimeter of the home and any additional 
entry points.  

• Remove or destroy accessible subterranean termite 
tubes/tunnels.  

• Seal drill holes and back fill trenches, if applicable. 
• Prior to tenting, the District will removal all plant and 

rake back all rock and debris along the foundation (8-10 
inches). 

• Patch all injection holes, cover, or remove accessible 
termite evidence. 

• Spot treatment.  
• Treat the infested area with active ingredient fipronil, 

chlorantraniliprole, and/or dinotefuran for the control of 
subterranean termites.  

Drywood 
Termites/ 
Wood Beetles 

Moderate or heavy invasion, 
more than occasional individual 
nuisance in structures 

Use a combination of the following: 

• Spot treatment.  
• The entire structure will be sealed and fumigated with 

sulfuryl fluoride. Tear gas will be used as a warning 
agent. 

• Apply disodium octaborate tetrahydrate to accessible 
exposed wood members of the attic. 
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Pest Category 
Management Threshold 

(Population Size/Conditions) 
Treatment 

Dry rot/Fungus First evidence of dry rot/fungus 

Use a combination of the following: 

• Wire brushing or scraping the infected area, 
•  Treat the infected area with disodium octaborate 

tetrahydrate. 

Note: 
a Use of chemical methods for stinging insect nest control is discussed in detail in Chapter 7.  

5.8.2 Structural Animal Pests 
Refer to Table 5-2 for establishing management thresholds and treatment options for animal 
nuisance pests in buildings. 

Table 5-2 Management Thresholds and Treatment Options for Nuisance Animals in and Around 
Buildings 

Pest Category 
Management Threshold 

(population size/conditions) 
Treatment 

Mice & rats 

Occasional presence indoors in 
low numbers (< 10 individuals) 

Use a combination of the following tools and alternate to 
avoid resistance: 

• Snap traps 6 feet apart for initial population control and 
maintenance. Prebait for up to several weeks for rats. 

• Box traps for mice – inspect daily. 

Moderate to Heavy infestation 
(> 10 individuals of house mice, 
Norway rats, or roof rats ONLY) 
AND infestations posing risk to 
human health that do not 
respond to preventative and 
non-chemical methods 

Use a combination of the tools and alternate to avoid 
resistance: 

• Tools listed above for occasional presence. 
• Cholecalciferol – during instances when human health 

and safety are in jeopardy. 

Moderate to Heavy infestation 
(> 10 individuals) of dusky- 
footed woodrats 

Use exclusion methods to prevent entry of native rats into 
structures. 

Skunks, 
opossums & 
raccoons 

Individual animals invading 
structures 

Implement trapping. Animals must be released or 
euthanized immediately. Relocation requires a permit from 
CDFW. 

Feral Pets 

Aggressive animals or resident 
populations that cause 
nuisance or impede resource 
protection goals 

Implement live trapping with city or county animal control 
departments or animal shelters. 
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Pest Category 
Management Threshold 

(population size/conditions) 
Treatment 

Bats 
Roosting in structures that 
allows access to human-
occupied rooms 

Use a combination of the following: 

• Implement strategic exclusion. 
• Block entry to spaces where roosting causes conflict 

with human health and safety. 

5.9 Active Pest Control Treatment Options 
When thorough prevention measures have been undertaken and human health and safety 
dictates, District staff may determine active pest control is required in buildings. The basic steps 
for planning active pest control in buildings include: 

• Identification of a potential pest problem by trained professionals, staff, or tenants; 
• Inspections to establish pest activity and treatment options; 
• Identifying a preferred pest control approach; 
• Implementing the selected pest control;  
• Monitoring the results of pest control; and 
• Reviewing results to inform and improve future pest control actions (adaptive 

management). Some pest management options include: 
‑ Indoor monitoring/trapping stations (non-chemical options such as snap traps 

are preferred over other chemical control options); 
‑ Natural pest controls (e.g., diatomaceous earth); and/or 
‑ Other active IPM controls (as described above in Table 5-1 and Table 5-2). 

Where pesticide use is determined to be the only viable treatment option to address the specific 
infestation of concern, selection of least harmful products is required. Only pesticides on the 
District’s List of Approved Pesticides (Table 3-3) may be used. As an example, structural pest 
infestation that poses an immediate threat to human health or public safety would exceed 
District tolerance levels and warrant use of pesticides if non-chemical control could not protect 
the public. The chemical control options presented in this Chapter represent the least harmful, 
most efficient treatment methods for controlling structural pests. For example, a wasp nest in a 
public restroom may require use of a pyrethroid wasp spray to immediately eliminate the 
hazard of wasp injury to visitors. The inclusion of a variety of pest treatment method in the IPM 
Program allows the District to respond with the necessary tools based on actual risk to the 
District, its visitors, workers, structures, and lands. 

5.9.1 Insects 

Overview 
Structural insects found on District lands include ants, cockroaches, flies, subterranean termites, 
drywood termites, wood beetles, and wasps/stinging insects. As described above, these species 
can be deterred from establishing in District structures through design, maintenance, and 
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behavioral modifications. However, some structural and nuisance pests may exceed tolerance 
levels for their presence in buildings. The following section discusses treatment methods for 
populations that exceed tolerance levels. 

The presence of insects in buildings is very unappealing to most facility users. Their occurrence 
tends to suggest unsanitary conditions or deferred maintenance. Though these insect species 
usually do not pose a threat of direct harm to humans, their presence is almost always deemed 
to be unacceptable in our homes and landscapes. In the absence of immediate public health and 
safety risks, prevention and physical controls are the first treatment methods implemented in an 
IPM program, and these methods typically provide the most long-term effective control. 
Sanitation and cleanliness are the most effective methods for preventing and managing these 
insect pests. Chemical treatment methods are generally only used if the other methods prove 
inadequate to bring the insect pest population to within tolerance levels. 

IPM strategies for common insect pests must use a spectrum of different control techniques to 
avoid problems with pesticide resistance. For example, both Argentine ants and German 
cockroaches have developed resistance to a few common pesticides. For this reason, no single 
treatment or product can be recommended for complete control. All products that have 
chemical modes of action – both natural and synthetic – can promote resistance if used 
indiscriminately. All chemical products must only be used in the most appropriate and effective 
manner and in parallel for consistent results. 

Ants 
The most common nuisance ant species in District structures is the Argentine ant (Iridomyrmex 
humilis). The Argentine ant is a non-native species from South America that likely arrived in 
California in the early 1900s and quickly spread throughout the state’s citrus growing regions. 
Argentine ants have largely replaced native ant species in the urban environments that they 
have invaded (Holway 1998). Although the species is usually considered a nuisance pest in 
structures, the Argentine ant has eliminated nearly all native ant species in natural areas as well. 
Other native insects and some populations of native birds, lizards, and salamanders may have 
been similarly affected by the Argentine ant (Randall et al. 2011). Many native plants rely on 
insect pollination and insect-related seed dispersal; the loss of native insects resulting from the 
invasion of the Argentine ant has most likely also reduced native plant seed production, 
dispersal and other mutualistic relationships between insects and their host plants (Gómez et al. 
2003; Nygard et al. 2008).  

Argentine ants have four life stages: egg, larva, pupa, and adult. Argentine ants are social 
insects that live in organized colonies where different adults have specialized duties. Unlike 
native ants, Argentine have numerous queens and worker ants, which mix freely between 
colonies without any intraspecific competition and thus are capable of reaching unnaturally 
high population densities compared to native ant species (Silverman and Brightwell 2008). For 
this reason, eradication of Argentine ant populations is impossible; if a sub-colony collapses, 
other nearby queens will shift to fill the void. Argentine ants are omnivorous, preferring high 
protein sources until those resources are exhausted and then shifting to plant and nectar-based 
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resources. They are especially fond of honeydew produced by Homopteran insects (e.g., aphids, 
scale) and the pest problems of each of these species in gardens and structures are often linked. 

Pest Management Strategies for Ants 

Prevention 
• Clean all kitchen and food storage surfaces regularly; sweep and vacuum kitchen 

floors daily. Shared-use appliances such as sinks, microwaves, and vending 
machines should be cleaned regularly to eliminate spills. 

• Store all food properly. Argentine ants are especially small creatures that can easily 
crawl along the threads of a screw-top jar and enter the container if there is no 
silicone or rubber seal on the lid. Store all food in containers with tight fitting lids, 
or in the refrigerator or freezer. 

• Rinse recycling waste if it is temporarily stored in open bins. Alternatively, store all 
waste in containers with tight fitting lids/seals or place open bins on insect-proof 
bases (e.g., AntserTM) and always line trash bins with plastic bags. Regularly take 
out the garbage to an outside storage area/dumpster. 

• Do not leave pet food in open bowls overnight. Wash pet food bowls after the pet is 
done eating. 

• Inspect potted plants for ant nests regularly. If ant nests are found, remove the 
potted plant. If potted plants become a frequent harborage for ant nests, use ant-
proof platforms (e.g., AntserTM) or use a double saucer system (inside saucer – 
water – outside saucer – soapy water) for all inside/outside potted plants. Flooding 
the pot for several days can treat ant-infested potted plants. 

• Inspect landscaping for aphids, scale, and other honeydew producing insects. If 
found, treat plants for insect pests, and manage ants in a coordinated effort to 
eliminate both problems. 

Physical Control 
• Clean up ant trails when they are found with soapy water or sticky lint rollers. 

Note the location the ants were headed and the location where they were coming 
from. Clean-up whatever attracts the ants, if possible. 

• Use caulking, silicone, or expanding foam to fill cracks, holes, or other entry points 
where ant trails originate. If multiple entry points are suspected, inject 
diatomaceous earth dust into cracks before sealing. 

• Prune outside vegetation that is touching the structure if it supports ants, aphids, 
or scale. Some species, such as Citrus, are especially susceptible to sucking 
Homopteran insects that in turn attract ants. Consider replacing these species of 
plants with others that do not attract Homopteran pests. Treat infested vegetation 
by spraying with soapy water or insecticidal soap sprays, dusting with 
diatomaceous earth, or physically removing insects. 

Chemical Control 
Chemical control of ants includes two options: 1) direct control using sprays for instant, but 
temporary knockdown of individual ants and the treatment of Homopteran pests that attract 
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ants, and 2) baits for colony control. Sweet liquid baits are useful throughout the year because 
adult Argentine ants only feed on sugary liquids. High protein baits are generally only useful to 
treat colonies during the periods of the year when they are actively expanding because such 
solid food is typically used by the ants to feed larvae. Baiting is generally a slower process than 
direct control, but it has a much greater long-term impact on controlling the entire local colony. 
Baits are taken back to feed larvae and shared with other adults and queens so they potentially 
can eliminate the entire colony rather than just a few individuals. Modern baits are designed to 
be extremely host-specific compared to generalist insect sprays. Baits target the pest directly, 
rather than being applied to the environment. Never use direct control (spray) around a bait 
station, as the spray will impede the bait’s ability to attract the target insects. Baits can only be 
used indoors in tamper-proof stations. 

For the control of insects, multiple baits with different modes of action are recommended to 
prevent local populations from developing resistance to the pesticide. Every structural insect 
management program should include a few products to use in rotation to prevent resistance. 

• Insecticidal Soap Spray. Insecticidal soaps are specially designed mixes of fatty 
acids that are made to penetrate an insect’s covering and dissolve its cell 
membranes causing dehydration and mortality. Generally, the soaps are 
formulated to not dissolve plant cell membranes, and therefore are safe to apply 
directly to plants. Insecticidal soaps are not effective on all insects, but soft bodied 
insects, such as Homopterans, are highly susceptible. When used for ant control, 
soaps are most effective in controlling the Homopteran insects on plants that 
attract and sustain ant colonies. 

• Boric Acid Bait. Boric acid is a naturally occurring compound found in many fruits 
and vegetables, but at concentrated doses it can be an effective stomach poison for 
insects. Baits use low concentrations of boric acid – sodium tetraborate 
decahydrate – in the range of 0.5 – 5% to allow for ants to ingest the bait and take it 
back to the colony to share with other workers before there is a lethal effect. Higher 
concentrations risk killing the individual before it has time to take the bait back to 
the colony. Studies show that the lowest concentrations (<1%) are optimum for 
Argentine ant preference (Klotz et al. 2000). 

• Fipronil. Fipronil is a broad-spectrum insecticide common in household 
cockroach/ant baits and flea sprays for pets. When used as an ant bait, it is toxic to 
insects through ingestion where it blocks chloride channels in the central nervous 
system, resulting in excess neuronal stimulation and death of the target insect pest. 
It has higher binding affinity in insect receptor sites versus mammalian receptors 
so it is considered highly selective for insects and safe to use in human 
environments (D. Jackson et al. 2009). It is considered one of the most effective 
baits for colony control of Argentine ants in situations when boric acid-based baits 
are less effective (Hooper-Bui and Rust 2000; Mathieson et al. 2012). Fipronil is 
relatively quick-acting compared to other natural pesticides. It should be used as a 
last-resort option when extremely high populations of ants must be controlled 
quickly. Only small amounts of bait are necessary to control ants compared to 
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knockdown sprays, which must be applied more widely in the environment to be 
effective. Small amounts of fipronil will be used as a last-resort option when 
extremely high populations of ants must be controlled quickly. 

• Diatomaceous Earth. Diatomaceous earth (DE) is a silica-based, naturally 
occurring mineral product that works as a generalist insect pesticide. It is 
composed of fossilized silica cases of marine diatoms that have been mined from 
ancient marine sediments. The dust is considered non-toxic, although care should 
be taken to not inhale large amounts of dust during application as all mineral and 
wood dusts are considered hazardous in extremely large amounts. Food-grade DE 
is available to mix directly in human and pet foods to manage pests that occur in 
bulk food storage. DE works by mechanically abrading an insect’s exoskeleton that 
leads to dehydration and eventual death of the insect. DE is non-selective so it 
must be used only in specific areas where the target pests travel. The dust is not 
eaten – so must be applied in areas where they will contact the bodies of insect 
pests. For ant control, it is often applied to cracks and crevices and may also be 
used in conjunction with caulks and foams to fill problem areas. 

Cockroaches 
One of the most common structural nuisance insect pests in North America is the cockroach 
(Olkowski et al. 1991). Though rarely carrying disease or causing major economic damage to 
our structures, it is typically considered unacceptable in our homes and workplaces; triggering 
psychological distress, embarrassment, and general feelings of disgust. Cockroaches do 
consume human foodstuffs and wastes, and can contaminate them with saliva and excrement. 
In some cases, they carry disease and may be linked to increased asthma rates (CDC 2024). 

Cockroaches are scavengers of plant materials, as a result, they prefer carbohydrates over fats 
and proteins. They consume any human food or food waste that contains significant 
carbohydrates in addition to materials such as pastes, glues, and soaps. Most common 
cockroach species can only exist in high humidity and high temperature environments such as 
those present in human structures. 

Several different species of cockroaches occur as pests in Northern California, and each has 
separate behaviors and habitat preferences that dictate different types of pest management. The 
non-native German cockroach (Blatella germanica) is the most common pest species in the 
counties in which the District is located. The German cockroach is the smallest and most widely 
spread pest cockroach in North America and has three life stages: egg, nymph, and adult. 
German cockroaches prefer dark, warm, and humid hiding places and they are common in 
basements, kitchens, and bathrooms. They are thigmotactic, meaning they prefer to rest in small 
cracks where their stomach and back touches surfaces during most of the day, so regular 
inspection of crack areas can sometimes aid in cockroach detection in buildings. Unlike ants, 
they are solitary insects but since preferred habitats are rare in buildings, it is common to find 
large numbers of cockroaches hiding in the same general areas. 
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German cockroaches are ubiquitous in human environments that occur in temperate climates, 
so complete pest eradication is almost never achievable. Cockroaches regularly disperse in 
cartons, boxes, and other containers coming to and from grocery stores, warehouses, flower 
shops, and other shipments, and are thus likely to always be present in human environments. 
Strategies such as sealing exterior cracks/holes in buildings and strict sanitation measures both 
inside and out of buildings will help maintain their populations at nearly indiscernible levels 
which should be sufficient for most District properties. 

Pest Management Strategies for Cockroaches 

Prevention 
• Clean all kitchen and food storage surfaces regularly; sweep and vacuum kitchen 

floors daily. Shared-use appliances such as sinks, microwaves, and vending 
machines should be cleaned regularly to eliminate spills. 

• Store all food properly. Store all food in containers with tight-fitting lids, or in the 
refrigerator or freezer. 

• Rinse recycling waste if it is temporarily stored in open bins. Alternatively, store all 
waste in containers with tight fitting lids/seals or place open bins on insect-proof 
bases (e.g., AntserTM bases) and always line trash bins with plastic bags. Regularly 
take out the garbage to an outside storage area/dumpster. 

• Do not leave pet food in open bowls overnight. Wash pet food bowls after the pet is 
done eating. 

• Ensure all exterior windows that open have insect screens to prevent roaches from 
entering structures. 

Physical Control 
• Use caulking, silicone, or expanding foam to fill cracks, holes, or other entry points 

where cockroaches are known to hide or enter structures. If multiple entry points 
are suspected, inject diatomaceous earth dust into cracks before sealing. 

• If hiding places are unknown, use a sticky-trap monitoring program to determine 
where in the building roaches are hiding. 

Chemical Control 
Only bait in tamper-proof stations will be used indoors. 

• Diatomaceous Earth. As described above, DE is a silica-based, naturally occurring 
mineral product that works as a generalist insect pesticide. Refer above under 
“ants” for details regarding DE. For cockroach control, they are often applied to 
cracks and crevices and may also be used in conjunction with caulks and foams to 
fill problem areas. 

• Boric Acid Dusts. Boric acid is a naturally occurring compound found in many 
fruits and vegetables, but in concentrated doses, can be an effective stomach poison 
for insects. Boric acid dusts are highly effective for cockroach control when applied 
to cracks and crevices where cockroaches are known to occur. The dusts (when 
kept dry) have a long service life and provide control for many years after 
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application. They are practically non-detectible to cockroaches, so unlike many 
other chemical products that cockroaches can detect and avoid, they offer one of 
the more effective methods for cockroach control (Gore and Schal 2004). Since they 
have such a long service life, they are effectively applied inside building walls, 
plenum (false) ceilings, crawlspaces and other relatively inaccessible areas where 
cockroaches can occur. Boric acid dusts are relatively slow acting compounds that 
take up to 10 to 15 days to achieve effective elimination of problem insects so they 
should generally be used in compliment with a baiting program to achieve full 
control of cockroach outbreaks. 

• Hydroprene. Hydroprene is a synthetic insect growth regulator (IGR) that mimics 
juvenile insect hormones to regulate insect pest populations. Although they do not 
poison an insect directly to cause a lethal effect, they do interrupt the development 
cycle of juvenile cockroaches so they do not ever reach a reproductive stage. This 
mode of action can be important to reduce adult populations by preventing young 
insects from reaching adulthood and breeding in a long term control strategy. For 
this same reason, hydroprene is considered highly specific to insect pests and has 
low toxicity for birds and mammals, species that do not possess these same types 
of growth hormones. IGRs are not an ideal stand-alone control, but they are 
effective when used in combination with other methods to reduce populations of 
troublesome insects. 

• Fipronil insecticidal baits. As described above, fipronil is toxic to insects, 
including cockroaches, through ingestion where it blocks chloride channels in the 
central nervous system resulting in death of the target insect pest. It should be 
used as a last-resort option when extremely high populations of cockroaches must 
be controlled quickly. As it is insecticidal bait, only small amounts of bait are 
necessary to control cockroaches effectively compared to knockdown sprays that 
must be applied much more widely in the environment. 

• Indoxacarb insecticidal baits. Indoxacarb is a synthetic, non-systemic insecticide 
effective on chewing and sucking insects. When used as cockroach bait, it is toxic 
through ingestion where it blocks sodium channels in the central nervous system 
resulting in paralysis and elimination of the target insect pest. It replaces more 
hazardous organophosphate insecticides while still providing a fast acting, quick 
knockdown pest control option. Indoxacarb is a quick acting insecticide and offers 
exceptional German cockroach control potential. In laboratory conditions, small 
amounts of gel baits can provide several generations of control when the product 
is re-consumed through feces, regurgitates, and through bodily contact from the 
primary exposed individual cockroach (Buczkowski et al. 2008). This product is 
recommended for last-resort options in challenging cockroach pest control 
scenarios. 

Flies 
Flying insect pests such as flies can be problematic inside buildings. In the District’s region, the 
most common pest fly species, also referred to as filth flies, are common house, stable, and 
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greenbottle flies (Calliphoridae and Muscidae families). Common houseflies and greenbottle flies 
tend to be the most problematic groups of filth flies that cause pest problems in buildings and 
other public spaces. The presence of filth flies is generally indicative of unsanitary conditions. 
They can also carry disease pathogens to humans through feces and regurgitation. 

Pest flies breed in animal wastes and decaying organic material from which they can pick up 
bacteria and viruses that may cause human diseases. In addition, adult stable flies feed on 
mammalian (livestock) blood and can offer a painful bite. All flies undergo complete 
metamorphosis with egg, larva, pupa, and adult stages in their development. The female fly 
deposits her eggs in animal waste or moist organic material where the larvae, or “maggots,” 
complete their development, feeding on wastes until they pupate in a dry location. 

Pest Management Strategies for Filth Flies 

Prevention 
• Clean all kitchen and food storage surfaces regularly; sweep and vacuum kitchen 

floors daily. Shared use items such as sinks, microwaves, and vending machines 
should be cleaned regularly to eliminate spills. 

• Store all food properly. Store all food in containers with tight fitting lids, or in the 
refrigerator or freezer. 

• Rinse recycling waste if it is temporarily stored in open bins. Alternatively, store all 
waste in containers with tight fitting lids/seals or place open bins on insect-proof 
bases (e.g., AntserTM bases) and always line trash bins with plastic bags. Regularly 
take out the garbage to an outside storage area/dumpster. 

• Ensure outside garbage cans and dumpsters have tight-fitting lids to prevent flies 
from completing their life-cycles in waste cans. 

• If garbage cans do not have tight fitting lids, use cedar sawdust to layer over 
wet/organic waste in the trash bins to prevent flies from accessing food waste. 

• Clean trash bins regularly with pressure washer or soap/water to ensure no thick 
layers of organic waste build up in the bottom of cans. 

• Ensure all exterior windows that open have tight-fitting insect screens to prevent 
flies from gaining entry from outside. 

• For stables and other livestock areas, remove animal waste on a regular basis and 
dispose in sealed containers or in managed compost piles. 

Physical Control 
• Use caulking, silicone, or expanding foam to fill cracks, holes, or other entry points 

in building exteriors where flies can gain entry. 
• In problem areas, use sticky fly traps (ribbons) to capture excess adult flies and 

remove them from building interiors. 
• Use baited electric traps for problem outside areas such as picnic grounds, barns, or 

livestock areas. 
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Chemical Control 
In most residential and commercial situations, pesticides are not needed or recommended for 
control of flies, as they are not effective. Sanitation methods along with screens to keep flies out 
of buildings should be sufficient for nuisance fly control outside of agricultural facilities with 
livestock. Fly traps and strips used in problem trash areas may be effective in reducing the 
number of adult flies if proper sanitation practices are followed. 

Stinging Insects 
Buildings and structures on District lands may attract stinging insects, such as wasps, to form 
nests on suitable structures. For nest control, pyrethrin-type aerosol sprays containing 
prallethrin, and phenothrin are recommended where immediate threats exist to human health 
and safety. These aerosol sprays are extremely effective at immediately eliminating single 
problem wasp nests that threaten District staff or visitors. The pyrethrin-type sprays work as a 
contact neuro-poison that results in near immediate mortality of any insect (D. Jackson et al. 
2011). The sprays offer a relatively safe and effective means for rangers and maintenance 
workers responding to immediate threats of wasp nests. Contact pyrethrins are completely non-
selective, so care must be taken to target only the pest wasp and not to impact other beneficial 
insects. Contact sprays do not offer population-level control for wasps; diligent sanitation and 
early seasonal queen trapping are the only known methods to effectively reduce populations of 
stinging wasps in open landscapes. 

Subterranean Termites, Drywood Termites, and Wood Beetles  
Subterranean termites are common throughout California and tend to infest fallen trees, 
stumps, or other dead wood, including structural lumber in our houses. Signs of a subterranean 
termite infestation in buildings include the presence of shelter tubes, and evidence of tunneling 
in wood. Drywood termites tend to infest dry, sound wood, including structural lumber, dead 
limbs on trees, utility poles, decks, fences, stored lumber, and furniture. Evidence of drywood 
termites also includes channels or tunneling in wood structures (UC IPM 2014). Wood beetles 
invade and damage wood furniture as well as structural and decorative wood inside of 
buildings. Infestations can occur if beetles or larvae are brought into a building in furniture, 
firewood, or wooden decorative articles (UC IPM 2010). 

Physical Control 
• Treat the full perimeter of the home and any additional entry points by, and not 

limited to, trenching and/or rodding soil adjacent to the foundation, drilling through 
concrete/veneer surfaces abutting the foundation, trenching around pier blocks and 
plumbing pipes in the subarea.  

• Remove or destroy accessible subterranean termite tubes/tunnels.  
• Seal drill holes and back fill trenches, if applicable. 
• Prior to tenting, the District will remove all plants, as feasible, and rake back all rock 

and debris along the foundation (8-10 inches) to create a proper seal for chemical 
work. 

• Patch all injection holes, cover, or remove accessible termite evidence. 
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Chemical Control 
• Spot Treatment (subterranean termites): Treat the affected area with fipronil. Drill 

into concrete if/as needed. Fill holes with concrete sealer. Treat all probable access 
points as needed. Remove accessible termite tubes. 

• Spot Treatment (drywood termite and wood beetle): Exterminate the drywood 
termites by drilling small holes into the infested wood member and injecting the 
appropriate chemical control (e.g., fipronil, d-limonene) into the termite channels.  

• Full perimeter (subterranean termite): Treat the infested area with fipronil, 
chlorantraniliprole, and/or dinotefuran for the control of subterranean termites.  

• Tenting (drywood termite and wood beetle): The entire structure will be sealed 
and fumigate with sulfuryl fluoride (Vikane). Tear gas (Chloropicrin) will be used 
as a warning agent. 

• Prevention (drywood termite and wood beetle): Apply disodium octaborate 
tetrahydrate to accessible exposed wood members of the attic. 

5.9.2 Structural Dry Rot/Fungus 
Dry rot is a wood-destroying fungus that attacks and digests the timber in buildings. Dry rot 
can spread without a moisture source due it its ability to generate moisture through the 
digestion of timber. Once spread, dry rot damages the structural integrity of buildings 
(Permagard, n.d.).  

Treatment of dry rot includes physical and chemical control measures, which first involves wire 
brushing or scraping the infected area and then applying a chemical treatment of disodium 
octaborate tetrahydrate to the affected area. Removal and replacement of affected materials may 
be necessary to prevent dry rot reoccurrence and spread. 

5.9.3 Structural Wildlife Pests 
Structural animal pests are a diverse group of native and non-native mammals and reptiles that 
are especially tolerant and even attracted to human behaviors and structures. This group 
includes common urban pests such as house mice and roof rats as well as native forest dwellers 
such as woodrats, deer mice, skunks, raccoons, bats, and rattlesnakes. House mice, roof, and 
Norway rats typically invade urban structures. More rural, natural areas may be invaded by 
deer mice and woodrats. Some species (house mice, woodrats) can be controlled relatively 
easily in single structures as they typically establish single, temporary colonies in human 
structures. Others (roof and Norway rats) can be especially challenging since they have much 
larger, regional populations that interconnect. In all cases, the presence of increased shelter or 
food availability derived from the human world attracts these animals to buildings, including 
residential buildings, offices, and landscaped areas where they can be problematic. 

District structures have the potential to be invaded by numerous species of rodents – some of 
which are native species that are naturally occurring in the natural areas surrounding District 
structures, while others are typical urban pests. Because many of the District properties occur in 
natural areas, the natural populations of these pest species can reinvade and repopulate the 
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treated areas. Most native wildlife species that are common structural pests are classified as 
non-game animals in California’s Fish and Game Code and can be controlled with any method 
at any time they are found to be injuring human property. Some wildlife species have special 
protections and additional regulations covering their management such as game species (e.g., 
grey squirrels, deer), furbearers (e.g., skunks, raccoons) and special-status species (e.g., San 
Francisco Dusky-footed woodrat). 

The following sections present pest management information by species. 

House and Deer Mice  
The house mouse (Mus musculus) and deer mouse (Peromyscus sp.) are both small rodents that 
readily invade human structures, including vehicles, in search of shelter and food. The house 
mouse is a widespread species that has been linked to human culture for over 1,000 years 
(Timm et al. 1994). It is now found on every continent except Antarctica. Deer mice are native to 
California and most other parts of North America. They are common in nearly every habitat in 
their range – from deserts to forests, as well as urban and suburban areas that interface with 
natural areas. 

Both types of mice are omnivorous but generally prefer grain, seeds, and nuts. Both are 
nocturnal, have similar reproductive traits and reside in nests composed of fibrous materials. 
All mice species that are considered pests are capable of extremely high reproductive rates 
anytime during the year, making control difficult. House mice are rather plain looking versus 
deer mice that have light/dark fur color schemes, white feet, large eyes, and large ears. 

Mouse damage includes the consumption of human foods, building nests in human structures, 
defecation, physical gnawing, damage to paper, clothing and other textiles and the vectoring of 
disease. House mice are known to carry salmonellosis, leptospirosis, and a variety of other 
diseases but transmission to humans is rare. 

Deer mice, on the other hand, frequently carry Hantavirus. Since its first identification in 1993, 
there have been approximately 70 hantavirus infections in California and about 30 percent of 
those cases have been fatal (Egel 2017).  

Prevention 
• Ensure outside garbage cans and dumpsters have tight-fitting lids to prevent mice 

from foraging on human food waste. This is especially important in public 
gathering areas in parks and open spaces. Cans with domed lids and self-closing, 
hinged lids are preferred in these outside areas. 

• Clean all kitchen and food storage surfaces regularly; sweep and vacuum kitchen 
floors daily. Shared use items such as sinks, microwaves, and vending machines 
should be cleaned regularly to eliminate spills. 

• Store all food properly, in containers with tight fitting lids, or in the refrigerator or 
freezer. 

• Store native seeds, hay, and other vegetation-based materials that can attract mice 
properly in sealed containers or designated sealed storage facilities. 
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• Do not leave pet food in open bowls overnight. Wash pet food bowls immediately 
after feeding. 

Habitat Modification 
• Use silicone caulking and stainless steel/bronze mesh to plug/fill cracks and holes 

greater than ¼” in the exterior of building where mice could gain entry. Focus 
especially on utility penetrations, as mice are known to travel along pipes/wires. 
Avoid using carbon steel wool and expandable foams that degrade quickly and 
require repeat maintenance. 

• Ensure all exterior windows that open have tight-fitting insect screens to prevent 
mice from gaining entry from the outside when windows are opened. 

• Use galvanized sheet metal to create climbing barriers and exclude mice from 
travelling up vertical posts where necessary (pet cages/food storage tables/etc.). 

• Mouse-proof storage facilities and seasonal buildings after visitor season ends to 
reduce possible nesting areas. 

Physical Control 
• Box Traps (live trap). Several types of box traps are available that are capable of 

trapping multiple individual mice per trapping event. These traps operate on the 
principle that mice are attracted to small openings and are naturally inquisitive. 
These traps are most successful for house mouse control. Traps should be 
inspected daily so live trapped mice can be humanely dispatched. In the event that 
repeated attempts of removal of non-native mice are not successful in a human 
occupied structure, lethal removal may be required as a control method. 

• Snap Traps. Basic hardware store mouse traps offer one of the most effective 
means for mouse population control when executed with enough preparation, 
time, and effort. When uncontrolled mouse populations are present, snap traps can 
be used to “knockdown” large populations and then maintained to keep the 
population under control. Mice generally travel very short distances throughout 
their life – space traps approximately every 6 feet where mice are active. Time 
must be invested in determining where mice are active and then setting traps in 
appropriate locations. Pre-baiting will help prevent trap shyness and allow for the 
operator to test appropriate baits. Only highly desired baits should be used in the 
actual trapping program. Most mice species are not as trap shy as roof and 
Norway rats. 

Chemical Control 
Chemical control of mice should not be considered except under very unusual circumstances 
(human health and safety considerations). In the unlikely event that chemical control of mice is 
deemed necessary, refer to the Chemical Control section for roof, Norway and woodrats below. 

Roof, Norway, and Woodrats 
Roof rat (Rattus rattus), Norway rat (Rattus norvegicus), and Dusky-footed woodrat (Neotoma 
fuscipes) are medium sized rodents that readily invade human structures, including vehicles, in 
search of shelter and food. With the exception of the native woodrat, rats represent some of the 
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most challenging pest rodents to control in urban environments (Timm et al. 1994). Roof and 
Norway rats can be present in very large numbers in urban areas. Their home ranges are much 
larger than those of mice so effective treatment is challenging and may require treatment of 
more than a single structure. Both the roof and Norway rat are a widespread pest species that 
have co-evolved with humans for thousands of years. 

Dusky-footed woodrats are native California mammals that are occasionally considered pests 
when they invade structures from nearby wildlands. All woodrats found on District lands are 
the San Francisco Dusky-footed woodrat (Neotoma fuscipes annectens), which is a CDFW Species 
of Special Concern. Control of woodrats, as with all native species, should first focus on 
prevention instead of physical or chemical control.  

Like cockroaches, rats trigger general feelings of disgust in humans as they are thought to be 
representative of dirty living conditions and squalor. They do bite, and many people in the U.S. 
suffer from rat bites each year. Rats are known to carry diseases that can be transmitted to 
humans. Most of the actual rat damage in the United States is structural damage caused by 
burrowing (Norway rats), or contamination of food products, textiles, and living spaces 
resulting from defecation (Norway/roof/woodrats), and damage to agricultural crops and 
landscaping (roof rats). Woodrats typically build elaborate nests in wildland areas but can also 
be nuisance pests in structures where they make nests and cache food. Woodrats also are the 
only species of rat known to carry Hantavirus and Arenavirus in North America, both of which 
can be deadly to humans (Timm et al. 1994). 

Prevention 
• Ensure outside garbage cans and dumpsters have tight-fitting lids to prevent rats 

from foraging on human food waste. This is especially important in public 
gathering areas in parks and open spaces. Cans with domed lids and self-closing, 
hinged lids are preferred in these outside areas. 

• Clean all kitchen and food storage surfaces regularly; sweep and vacuum kitchen 
floors daily. Shared use items such as sinks, microwaves, and vending machines 
should be cleaned regularly to eliminate spills. 

• Store all food properly, in containers with tight fitting lids, or in the refrigerator or 
freezer. 

• Do not leave pet food in open bowls overnight. Wash pet food bowls immediately 
after feeding. 

Habitat Modification 
• Inspect building exterior for possible rodent entryways. Especially inspect attics 

for signs of rat occupation and openings or gaps between the structure and roofs or 
foundations. Use silicone caulking and stainless steel/bronze mesh to plug/fill 
cracks and holes greater than ½” in the exterior of buildings where rats could gain 
entry. Focus especially on areas where utilities enter the buildings, as rats are 
known to travel along pipes/wires. Avoid using carbon steel wool and expandable 
foam that degrade quickly and require repeated maintenance. 
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• Ensure all exterior windows that open have tight-fitting insect screens to prevent 
rats from gaining entry from outside when windows are opened. 

• Use galvanized sheet metal to create climbing barriers and exclude rats from 
travelling up vertical posts where necessary (e.g., utility poles, pet cages, food 
storage areas, tables). 

• Rodent-proof storage facilities and seasonal buildings after visitor use season ends 
to reduce possible nesting areas. 

• If they appear to be a constant source of infestation, woodrat nests within 100 feet 
of buildings will be moved after consultation with the CDFW. 

Physical Control 
• Box Traps (live trap). Several types of box traps are available that are capable of 

trapping multiple individual mice per trapping event. These traps operate on the 
principle that rats are attracted to small openings and are naturally inquisitive. 
These traps are most successful for rat control. Traps should be inspected daily so 
live trapped rats can be humanely dispatched. In the event that repeated attempts 
of removal of non-native rats are not successful in a human occupied structure, 
lethal removal may be required as a control method. 

• Snap Traps. Basic hardware store rat traps offer one of the most effective means 
for rat population control in small structures with small rodent populations. 
Where large rat populations are present, snap traps can be used to “knock down” 
the population size in conjunction with other management techniques (prevention, 
habitat modification) to keep the population under control. Time must be invested 
in determining where rats are active and then setting traps in appropriate 
locations. Roof and Norway rats are inherently wary of new objects in their 
environment, including rat traps. Pre-baiting is essential to allow rats to associate 
rat traps with feeding stations, a process that may take several weeks. Only after 
rats have become used to traps should the trapping portion of the control effort 
move forward. 

Chemical Control 
The District is aware of the potential for secondary effects of rodenticide use in and near natural 
lands on native wildlife species, and is committed to strictly regulating rodenticide uses on its 
lands to the full extent possible. The District intends to use all non-chemical control options 
before selecting rodenticides as a treatment option, except in instances where rodent 
infestations are determined to present a public health issue. The District’s goal is to reduce all 
rodenticide use on its lands over time to the full extent possible, while still protecting human 
health. The following section carefully lays out the effects and limitations of each type of 
rodenticide product, and provides guidance for selection of the least toxic effective treatment 
option if chemical control of rodents must be used. 

Primary Versus Secondary Poisoning 
Non-target poisoning is divided into two scenarios: 1) a non-target animal intercepts the bait – 
referred to as “primary exposure”; and 2) a non-target animal ingests a prey species that has 
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been exposed to the toxicant – referred to as “secondary exposure.” Rodenticides typically have 
high degrees of mammalian toxicity compared to other types of pesticides, so it is important to 
control how these compounds are presented to target rodent pests. Acute toxicant baits can 
attract non-target mammals and birds so these baits must be presented in environments where 
only rodents have a chance of encountering them. 

Sealed box bait stations are now common for nearly all rodent baits used in structures to 
prevent pets and people from encountering baits. Bait stations are usually designed for urban 
environments and they offer little protection to stronger wildlife species such as raccoons and 
badgers, that can easily open them (Erickson and Urban 2004). To better protect non-target 
wildlife species in the urban-wildlife interface, custom protective devices can be installed to 
shield bait stations from non-target wildlife species. Because predators generally prefer to catch 
and eat live prey, acute toxicants (the products that work quickly on the target animal resulting 
in a quick mortality) rarely cause secondary exposures to predators and scavengers. 

Acute Rodenticide – Cholecalciferol (Vitamin D3) 
Cholecalciferol is a natural form of Vitamin D that is industrially synthesized from lanolin 
(sheep’s wool) to produce human dietary supplements and rodent poison. In very high doses, it 
causes mobilization of calcium from the bone matrix to blood plasma, causing hypercalcemia 
and death. It is especially toxic to rodents and a single dose of toxicant acts as an acute poison. It 
is the only current rodenticide in California labeled for organic food production (OMRI 2025). 
Cholecalciferol is considered a novel mode of action for rodenticides and can be used in urban 
areas where rodents have developed resistance to other anticoagulants (Marshall 1984). It is 
considered a low risk for secondary poisoning in wildlife but can be a hazard to non-target pets 
that directly consume the bait. Rodenticides will only be used inside buildings in tamper-proof 
anchored containers. 

Skunks, Opossums, and Raccoons 
Skunks, opossums, and raccoons are native mammals that have the potential to take residence 
in District structures as unwelcome guests. All these species are exceptionally common on 
District lands and generally will not bother humans. On rare occasions, they may invade trash 
cans, open kitchens, or den under and within structures. CDFW regulates these species as 
nongame or furbearer animals so they all may be controlled without permits if found causing 
agricultural damage or nuisance problems. 

Prevention 
• Ensure outside garbage cans and dumpsters have tight-fitting lids to prevent 

foraging on human wastes. This is especially important in public gathering areas in 
parks and open spaces. Cans with domed lids and self-closing, hinged lids are 
preferred in these outside areas. 

• Clean all kitchen and food storage surfaces regularly; sweep and vacuum kitchen 
floors daily. Shared use items such as sinks, microwaves, and vending machines 
should be cleaned regularly to eliminate spills. 
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• Do not leave pet food in open bowls overnight. Wash pet food bowls immediately 
after feeding. 

Habitat Modification 
• Use stainless steel/bronze mesh or welded wire to plug/fill cracks and holes in the 

exterior of buildings where large animals could gain entry. 
• For larger openings, such as under decks and porches, fully enclose with plywood, 

concrete, or wire mesh to prevent animals from making dens under structures. If 
animals are already denning in the area, use one-way, hinged doors to allow them 
out but preventing them from returning. Confirm there are no juvenile animals in 
the den before using one-way doors. 

• For raccoons in challenging areas, a single electrified strand of wire elevated eight 
inches from the ground can be used to deter them from entering the area. 

Physical Control 
• Box and Cage Traps. All skunks, opossum, and raccoons are easily trapped with 

live box or cage traps. Trap design varies but solid wall traps are preferred for 
skunks to shield the trapper from skunk spray during the control operation. The 
use of live trapping methods ensures that non-target animals can be released 
unharmed. Current CDFW trapping regulations require that trapped animals are 
either released immediately or euthanized; live animals may not be relocated 
without a permit from CDFW. 

Chemical Control 
Currently there are no toxicants or fertility control agents available in California for these 
species. 

Bats 
Bats are California’s only flying mammal. There are a wide variety of bats (more than 16 
species) that inhabit all habitats in the Bay Area; some are solitary and others colonial. All 
California bat species are insectivorous and they provide an ecologically valuable service of 
consuming vast quantities of insect pests such as mosquitoes (Gannon 2003). Though they 
generally benefit humans greatly, bats secretive nature, nocturnal habits, ability to fly, and 
habitation near humans have contributed to folklore, superstition, fear and ultimately 
persecution. 

Some species of colonial bats can become structural pests when they establish colonies in homes 
or other human structures. Some species prefer dark open spaces, such as attics and basements 
and others prefer small cracks/crevices, such as between roof tiles/shingles or behind shutters 
(Greenhall and Frantz 1994). One human structure can support a wide diversity of bat species. 
Though many bat species are tolerant of humans, many humans are not tolerant of bats. 

Common damages caused by bats are noise coming from bat roosts, smell of their urine and 
guano, potential disease such as rabies and histoplasmosis, and discomfort anytime their 
presence is too close to humans in structures (CDFW 2015). Most bat damage can be mitigated 
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with prevention and habitat modification techniques to make human structures less inviting or 
completely exclude bat roosting. 

Prevention and Habitat Modification 
• Carefully assess where bats are entering structures and modify the building to 

exclude future entry. Since bats are extremely small, fly, and can squeeze into very 
small spaces, assessing bat entry points can be a tedious and challenging exercise. 
Evaluate spaces during day/nighttime hours; use infrared cameras to assist in 
detecting breeches to the building envelope (smoke pens may be permitted in 
structures with a verified absence of bats). Consult bat exclusion specialists for 
challenging structural projects. 

• Install flashing, screening, or netting in obvious roof/gable areas where bats can 
roost.  

• Caulk cracks in masonry, especially chimneys. 
• Use one-way trap doors to allow bats to escape roost areas after exclusionary 

methods are completed. Bat exclusion requires CDFW approval. Bat exclusion work 
will be avoided during the winter torpor period (November 15 through February 15) 
and summer maternity roosting season (April 15 through August 31). 

Trapping 
Trapping is not recommended as it is more time consuming and less effective than strategic 
exclusion as discussed above. 

Chemical Control 
Currently there are no toxicants or fertility control agents available in California acceptable for 
use on bat species. 

5.9.4 Feral Domestic Pets 
Domestic pets such as feral cats and dogs can sometimes become structural pests. Uncontrolled 
feral domestic pets, unlike most wildlife, are often highly habituated to humans and therefore 
much more likely to come in very close contact with District staff, tenants, visitors, and livestock 
(Information Services Division 2012). These close encounters can lead to increased chances of 
physical injury, disease transmission, contamination of District facilities, and injury to tenant 
livestock. 

Cats and dogs are generally considered private personal property when ownership can be 
established through collars, registration tags, microchips, tattoos, brands, or other proof of 
ownership. Pets without identification can be considered free roaming, uncontrolled private 
property, or feral animals. In California, both state and local laws govern domestic animal 
damage control under Fish and Game code, agriculture codes and local ordinances. 

District staff consult local city and county ordinances and animal control departments when 
conducting any domestic animal control actions. 
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Prevention and Habitat Modification 
• Feral domestic pets are often relics of old structures/settlements. If the District 

inherits older buildings/infrastructure, consider demolition or wildlife exclusion 
retrofitting so the structures can no longer support animals. 

• Control of excessive rodent populations in structures can also help control feral cat 
populations. 

• Ensure outside garbage cans and dumpsters have tight-fitting lids to prevent 
foraging on human food waste. This is especially important in public gathering 
areas in parks and open spaces. Cans with domed lids and self-closing, hinged lids 
are preferred in these outside areas. 

• Ensure District staff and tenants have properly placed any bird feeders or bird nest 
boxes such that they do not also serve as cat feeding stations. 

• Prohibit staff and tenants from feeding feral domestic pets on District property. 
Develop education programs to encourage the public not to feed wildlife or feral 
animals on District property. 

Trapping 
Live trapping is effective to capture problem cats but generally ineffective for dogs in California 
(Green and Gipson 1994; Fitzwater 1994). Because feral domestic pets may be private property, 
District staff conduct all trapping in conjunction with local animal control departments and/or 
animal shelters. 
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6 IPM for Recreational Facilities 

6.1 Definition and Purpose 
Human use is typically concentrated on preserves at the recreational facilities provided by the 
District. Recreational facilities within District preserves currently include approximately 518 
miles of access roads and trails as well as associated infrastructure (e.g., bridges, culverts, 
drainage ditches, parking lots, gates, stiles, bathrooms, picnic areas, one campground, off-leash 
dog zones, managed turf and landscaped recreation areas, pond viewing and dam areas, and 
Deer Hollow Farm). 

Nuisance pests in and around recreational facilities include plants, insects, and wildlife that can 
temporarily affect the District’s visitor experience in a negative manner. Sometimes nuisance 
pests at recreational facilities become problematic when there are extra resources readily 
available (e.g., food, water, shelter) and therefore can be managed with physical control options 
(e.g., controlling food-trash in picnic and camping areas). 

The purpose of pest control in and around recreational facilities is to manage pests for human 
enjoyment of the natural and scenic qualities of the preserves while also minimizing human 
exposure to pests. The maintenance of vegetation alongside roads and trails and the control of 
stinging or biting insects or reptiles at recreational facilities must incorporate protection of the 
surrounding natural resources as a primary consideration. Unlike buildings, recreational 
facilities are almost always located in natural (undeveloped) areas, therefore, pest control 
solutions must also consider protection of the surrounding natural resources as a primary 
consideration. 

6.2 Type of Pests 
Nuisance pests include native and naturalized plants, insects, and wildlife that are present 
throughout the region and are generally compatible with the District’s mission and goals. 
Conflict only occurs when these species become overabundant or exceptionally close to staff 
and visitors. For example, native stinging insects in outside areas are normally tolerated, but a 
stinging insect nest in a public bathroom is considered an unacceptable risk to visitor health and 
enjoyment of District lands. Recreational facility pests include mosquitoes, stinging insects, 
ticks, rattlesnakes, and other native and domestic animals, as well as vegetative pests such as 
poison oak.  

The determination of a nuisance pest can be quite variable depending on the tolerance of staff or 
the visitor to any real or perceived harm. Care must be exercised when defining tolerance levels 
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for each pest species. One must consider the actual damage potential of the organism versus the 
cultural acceptance to the risk that the organism poses. For example, poison oak is an important 
native plant that occurs throughout District lands and is quite common along trails. Educating 
the public about the effects of poison oak exposure to humans (dermatitis) is the first option to 
reducing perceived risk of exposure to this pest. When visitors complain about incidences of 
poison oak exposure, District staff must consider the context of the poison oak exposure risk. At 
trailheads, campgrounds, and other areas where potential for frequent visitor interactions is 
high, staff may elect to routinely control poison oak. In contrast, infrequent brushing and/or 
installation of educational signs may be appropriate for poison oak at remote, backcountry trails 
that are rarely visited. The District’s recreational facility IPM decision-making must always 
balance health and human safety concerns with the District’s goals to protect natural resources. 

6.3 Pest Identification 
Nuisance pests are generally identified by chance encounters by District staff, tenants, and 
visitors. Because recreational facilities have more intensive use than the District’s surrounding 
natural areas, nuisance pests can usually be identified relatively quickly before the problem 
reaches levels where active pest management is required. Routine inspections of recreational 
facilities should focus on identifying conditions where visitor use levels are high, and where 
conditions can result in excess food, shelter, and access that support pest problems. 

Many nuisance pests can be anticipated and their management scheduled based on an 
understanding of their biology and behavior. For example, some types of native vegetation 
grow outwards onto roads and trails in search of light and space, and preventative treatment 
(brushing) can be scheduled on an annual or periodic basis. District staff can identify problem 
areas with excess vegetation along trails each year, and schedule abatement accordingly. Other 
pests may present themselves randomly and/or rarely. For example, a rattlesnake denning along 
a trailside is a relatively infrequent occurrence. These infrequent pest problems are usually best 
reported when the staff and/or visitors encounter them. 

6.4 Prevention and Retrofit 
Nuisance pest control in recreational facilities focuses on first modifying the behavior of humans 
or the environment structure to reduce or eliminate the problem. The District’s IPM Program 
relies on cultural pest control practices, such as product design or retrofit and behavior 
modification as the primary pest control treatments, with active chemical or lethal controls used 
only as a last resort. 

This section describes general operational procedures intended to prevent or minimize the need 
for pest control in recreational facilities. The District will undertake some or all of the following 
to help prevent pest infestation from reaching action thresholds: 

• Staff training, 
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• Public education regarding identification and avoidance of naturally-occurring 
nuisance pests, 

• Structural changes intended to pest-proof recreational facilities, 
• General sanitation and maintenance actions, 
• Landscape maintenance, and 
• Waste management procedures. 

District procedures for these preventative actions are described in more detail below. 

6.4.1 Prevention 
Many pest outbreaks can be managed with cultural control options such as changing human 
behavior (e.g., promoting removal of food-related trash, installing educational signs promoting 
human avoidance of naturally occurring pests, temporary closures of facilities during periods 
pests are most likely to be present to physically separate visitors and pests) and engineered 
control options within our recreational facilities (e.g., securing garbage cans, managing 
vegetation around heavily used recreational facilities, sealing off buildings and structures). 
Many open space and park districts throughout the nation have dramatically reduced human- 
wildlife encounters by simply making food and garbage unavailable with wildlife-proof 
garbage cans (Decker et al. 2008; Herrero et al. 2005). This simple, single engineering solution 
reduces wildlife habituation to humans, ultimately reducing human conflicts with stinging 
insects, raccoons, skunks, coyotes, and other naturally-occurring nuisance pest species. 

Feeding wildlife can significantly increase nuisance wildlife problems in the District. Using 
postings and other educational materials in District picnic areas, parking lots, and trailheads 
can help inform the public that feeding wildlife ultimately causes them great harm. Postings 
should emphasize that passive feeding (i.e., poor sanitation) is as detrimental to wildlife as 
active feeding, and that visitors should remove their food-related trash at the end of their visit. 
Educational postings for conservation related topics are best supported by both active and 
passive enforcement, or otherwise tend to be ineffective (Baruch-Mordo et al. 2011). 

Recreational facility pest problems are often temporary in nature. Rattlesnakes and skunks may 
temporarily occupy a facility, but otherwise remain unseen by visitors. Instead of actively 
managing the pest itself, the District can install educational signs promoting human avoidance 
of naturally occurring pests, or the facility can be temporarily closed (for buildings and other 
facilities) or rerouted (for trails) so District staff or visitors remain safe during time periods 
when pests are most likely to occur. 

6.4.2 Retrofit 
The District will train staff to regularly assess and manage the areas within recreational facilities 
that are known to attract pests. Some examples of such areas include: 

• Storage areas for tools, seeds and plant materials, food, research supplies; 
• Waste management areas: trash cans, trash compactors, dumpsters, etc.; 
• Drainage areas; 
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• Plumbing (faulty plumbing such as leaky pipes can support pests); 
• Entryways and windows (ensure tight seals to prevent pest entry); 
• Landscaped areas, especially immediately adjacent to buildings; and 
• Storage areas (such as woodpiles) located next to buildings. 

District supervisors should regularly inspect such areas and provide additional training or 
educational materials to encourage staff to keep such areas clean and pest free. Additionally, in 
buildings used for storage of equipment and vegetation materials, items such as seed, hay, or 
livestock feeds, and all other materials that could attract rodents, will be sealed in plastic or 
metal containers with tight fitting lids. Actions to prevent or reduce nuisance pests in 
recreational facilities include: 

• Train staff in proper storage of work supplies in non-occupied buildings. 
‑ Store all pet food, animal grains, hay, and other consumable agricultural 

supplies in sealed containers metal/plastic containers. 
‑ Store plant seeds used for habitat restoration and landscaping in sealed 

containers. 
• Position attractive harborage areas, such as rock piles, soil storage piles, hay, and 

erosion control materials away from recreational facilities. 
• Control food waste in contractor work areas, outbuildings, storage areas, and other 

non-occupied recreational facilities. Provide sealed garbage containers in or near 
such areas to prevent inadvertent disposal. 

• Reduce, monitor, and where possible, eliminate use and import of natural 
materials that could introduce pests onto District lands, such as reducing use of off-
site fill (soil, gravel, and rock) and livestock feeds (hay) that may contain weed 
seeds. Where possible, include requirements to use on-site fill, require balanced cut 
and fill projects on District lands, and require use of certified weed-free erosion 
control materials for construction projects on District lands. 

In addition, landscaping around recreational facilities can harbor pests. Maintenance staff 
should prune back or remove dense vegetation such as ivy and any landscape vegetation that 
touches buildings, providing a physical pathway for pests such as ants to access the building. In 
addition, maintenance of healthy landscapes through proper fertilization, watering, pruning, 
and aeration is also thought to reduce potential for pests to reach problematic levels. 

Landscape design and good landscape maintenance practices can discourage pests and 
encourage healthy plantings that may resist pest establishment. Some options for pest 
prevention and reduction in landscaped areas include: 

• Appropriate cleaning and maintenance of tools and equipment; 
• Selection of new landscape design intended to discourage landscape pest species; 
• Replacement of older landscaping design when it is found to harbor pests (e.g., 

dense vegetation such as ivy near buildings); 
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• Monitoring of landscaping plants for secondary pests (such as aphids or scale), and 
treatment as necessary to prevent nuisance pest outbreaks (such as ants). 

• Ensuring new planting materials are clean of pests and disease; 
• Selection of pest-resistant plants for landscape maintenance projects; 
• Positioning planting sites away from buildings; and 
• Proper irrigation design, and proper watering practices. 

In the event of a pest outbreak in landscaped areas, choose least environmentally disruptive and 
harmful, effective treatments for landscape pest species. 

6.4.3 Timed Maintenance 
Many nuisance pests can be managed through preventative treatments based on an 
understanding of their biology and behavior. This is especially true for the District’s routine 
maintenance needs for horticultural landscaping and native vegetation along gates, stiles, trails, 
and access roads. Native vegetation grows vigorously after being cut because of plant hormone 
responses and changes in the availability of soil nutrients (Parr and Way 1988). Vegetation types 
that are regularly mowed with mechanical equipment have predictable regrowth times that can 
be measured and incorporated into routine District maintenance schedules. To prevent road 
and trailside vegetation from becoming a nuisance pest, mechanical brushing can be scheduled 
for specific times of year to abate the hazard before it becomes a problem. Roadside brushing 
also serves as secondary control for other nuisance insect and wildlife species. The reduction of 
cover near trails reduces the chances that visitors and staff will encounter ticks and rattlesnakes. 

Some native perennial vegetation (e.g., poison oak or stinging nettles) is less tolerated by 
humans than other types of native vegetation. The presence of such vegetation may not be 
appropriate for some trailside locations that have high visitation rates. These special 
circumstances require the use of more complex management tools for perennial plants such as 
chemical control. Refer to vegetation management options presented for perennial plants, as 
detailed in Chapter 8, Table 8-5 for such special circumstances. 

6.4.4 Plant Healthcare 
Many nuisance pests in horticultural landscaping and turf (e.g., as mildews, rusts, aphids, 
whiteflies) can be controlled with routine and proper horticultural practices. Proper watering, 
fertilization, and cutting/pruning can ensure horticultural plants have sufficient resources to 
grow well without providing support to fungal, insect and mammalian pests. Horticultural 
plants that are especially susceptible to nuisance landscaping pests should be considered for 
replacement with more suitable varieties. Often pests can be ‘designed’ out of the landscape by 
choosing more appropriate species or varieties for a specific location. 
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6.5 Damage Assessment 
Determine what, if any, damage to recreational facilities or the visitors using them is present. To 
the extent possible, quantify the damage (square feet or number of occurrences affected) and 
qualitatively describe the perceived damage. 

6.6 Tolerance Levels/Thresholds for Action 
If there is no damage to a recreational facility, but a nuisance pest is present that conflicts with 
human use or enjoyment of the structure, determine the tolerance level for each nuisance pest 
species to assess if control is warranted. Recreational facility IPM focuses on modifying the 
structure of the environment to balance nuisance pest conflicts with visitor needs. In 
recreational facility pest management, often small retrofits or facility modification can reduce 
risk of exposure or manage the pest population down to acceptable tolerance levels. 

Tolerance levels vary greatly for nuisance pests in recreational facilities. Most nuisance pest 
species are native species that are compatible with the District’s goals for conservation. The 
District’s IPM approach for nuisance pest species begins with establishing tolerance levels that 
balance human safety, enjoyment, and comfort within visitor facilities with the ability to 
conserve natural resources, meet regulatory requirements and cost/benefit assessment. Human 
safety and enjoyment is the primary metric for establishing tolerance levels in visitor facilities. 
Staff and visitor safety is paramount in regulating treatment actions for nuisance pests. 
Tolerance levels will consider conservation goals and impacts to the larger surrounding natural 
system in determining treatment actions. 

Refer to Table 6-1 below for management thresholds, and possible treatment options for 
nuisance pests in and near recreational facilities, presented by pest category. 
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Table 6-1 Management Thresholds and Treatment Options for Nuisance Insect, Animal, and Plant 
Pests in Recreational Facilities 

Pest Category 
Management Threshold 

(Population Size/Conditions) 
Treatment 

Mosquitoes 

Detection of pest at levels that 
could cause human health 
problems, populations causing 
visitor discomfort, or as required by 
local regulatory agencies. 

Use a combination of the following: 

• Inspect areas in vicinity of 
problem area for standing water 
and other potential mosquito 
breeding sites. Where possible, 
repair or drain /eliminate 
potential breeding habitats. 

• Educate visitors about 
mosquitoes and human health 
risks by posting temporary signs 
in problem areas. 

• Protect workers by requiring use 
of protective clothing when 
working in affected areas. 

• Use BTI (Bacillus thuringiensis 
israelensis) discs in water 
troughs. 

For ongoing pest issues, contact a 
local county Mosquito and Vector 
Control District to schedule 
treatment (District to comply with 
legal requirements to control 
mosquitoes for human health and 
safety). 

Stinging Insects 

Populations causing conflict with 
humans near structures or other 
high use visitor areas 

Use a combination of the following: 

• Remove or enclose attractants in 
well-sealed containers (trash 
cans, etc.) 

• Use baited non-toxic water traps 
(late winter and early spring) 

• Use non-toxic lure traps set 
approximately 200 feet apart. 

Nests determined to pose 
immediate threat to human safety 

Use a combination of the following: 

• Physically remove problem nests 
with water jets or by digging 

• Use Pyrethrin aerosol spray to 
target individual nests. 

http://en.wikipedia.org/wiki/Bacillus_thuringiensis
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Pest Category 
Management Threshold 

(Population Size/Conditions) 
Treatment 

Ticks 

Detection of multiple individual in 
work areas or offices, tick 
populations causing visitor 
discomfort. 

Use a combination of the following: 

• Remove and destroy individual 
ticks. 

• (See also preventative trail 
maintenance for native 
vegetation below.) 

Rattlesnakes 
Individuals within structures or 
recreational facilities where 
contact with humans is likely 

Use a combination of the following: 

• Trap and relocate (obtain 
appropriate permits from CDFW). 

• Block access to structures and 
remove hiding places adjacent to 
structures and high public use 
areas. 

Native vegetation along trails and 
roads (poison oak, stinging or 
scratching plants, brush) 

Conditions could cause severe 
discomfort or health hazards to 
visitors, volunteers, and staff, or 
vegetation that is blocking 
emergency access. 

Follow District guidelines for trail 
clearing in various habitats and 
slopes. 

• Mow and prune buffers along 
trails and roads to reduce direct 
contact by visitors. 

• Herbicide use on perennial 
species only if permanent 
control is needed. 

6.7 Treatment Options 
In recreational facilities, pest tolerance levels are based on ensuring the health and enjoyment of 
visitors, in addition to human health and safety requirements, by following the District adopted 
details and specifications for trail and other recreational facilities. 

When the presence of pests in recreational facilities is determined to require action, pest 
prevention actions the District may consider in recreational facilities include: 

• Reducing the attractiveness of the recreational facilities areas to pests. For example, 
remove rock and brush piles that are attractive to snakes; seal small burrows and 
holes that attract ground-dwelling pests; regularly remove food debris that can 
attract wildlife (e.g., skunks, ravens). 

• Educating the public about interactions with wild creatures such as snakes and 
ticks, and providing suggestions for avoiding unpleasant or dangerous 
interactions. Support this action with proactive enforcement. 

• Sealing up entrances in and near recreational facilities to discourage pest 
occupation (e.g., screening air vents to bathrooms, screening in overhangs to 
prevent pests from entering the facility). 
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• Cutting back unwanted brush, such as poison oak, along trailheads and high use 
trails to reduce potential for visitor interaction. 

• Mowing high grasses along heavily used trails where ticks tend to congregate. 

Pest management options for nuisance pests in and around recreational facilities are the same 
for insect and wildlife pests in buildings that is described above in Chapter 5. The following 
section describes additional nuisance pests that are not covered in Chapter 5. 

Where pesticide use is determined to be the only viable treatment option to address the specific 
infestation of concern in and around recreational facilities, selection of least harmful products is 
required. In these limited instances, only pesticides on the District’s List of Approved Pesticides 
(Table 3-3) may be used. 

The chemical control options presented in this Chapter represent the least harmful, most 
efficient treatment methods for controlling structural pests. For example, a wasp nest in a public 
restroom may require use of a pyrethroid wasp spray to immediately eliminate the hazard of 
wasp injury to visitors. The inclusion of a variety of pest treatment method options in the IPM 
Program allows the District to respond with the necessary tools based on actual risk to the 
District, its visitors, workers, structures, and lands. 

6.7.1 Mosquitoes 

Definitions 
Mosquitoes are a family of small, midge-like flies in the Culicidae family. Most mosquitoes are 
considered a pest species because they consume blood from vertebrates, including humans and 
can transmit diseases and cause uncomfortable dermatitis. Mosquitoes go through four life 
stages: egg, larva, pupa, and adult. The first three life stages are largely aquatic and last 
approximately 14 days. Control of wet areas, including stagnant standing rainwater, stock 
ponds, and even ponded water from leaky pipes is therefore an effective control strategy for 
controlling this pest species. The females of many, but not all species of mosquitoes consume 
blood during a portion of their life cycle. In feeding on blood, some species of mosquitoes can 
transmit extremely harmful human and livestock diseases, such as West Nile virus and Malaria. 
Therefore, pest control focuses on elimination of stagnant water and wet area habitats, and on 
control of adults’ population numbers where a health concern is detected. 

Although mosquitoes are members of the ecosystems of natural areas, the threat of mosquito 
bites makes them unwelcome in and near buildings and recreational facilities. Mosquitoes are 
generally only considered pests when their population numbers are incompatible with human 
health and safety, at which point the District will contact the appropriate county Mosquito and 
Vector Control District. The county Mosquito and Vector Control District is the agency 
responsible for monitoring disease outbreaks and implementing necessary pest control for 
human health and safety. 

http://en.wikipedia.org/wiki/Family_(biology)
http://en.wikipedia.org/wiki/Midge
http://en.wikipedia.org/wiki/Fly
http://en.wikipedia.org/wiki/Vertebrates
http://en.wikipedia.org/wiki/Human
http://en.wikipedia.org/wiki/Egg_(biology)
http://en.wikipedia.org/wiki/Larva
http://en.wikipedia.org/wiki/Pupa
http://en.wikipedia.org/wiki/Livestock
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Pest Management Strategies for Mosquitoes 

Prevention 
In addition to actions taken by local county Mosquito and Vector Control District to detect and 
control mosquito populations in natural areas, the District can also implement many non-
chemical, cultural control methods to prevent infestation or reduce the number of adult 
mosquitoes that come into contact with workers and visitors. Depending on the situation, the 
most important usually include: 

• Source reduction (e.g., removing nearby stagnant water), and 
• Education (e.g., posting public information signs to inform visitors about 

mosquitoes and human health risks). 

Physical Control 
• Install and maintain window screening in recreational buildings. 
• Train staff to protect themselves from exposure by wearing long-sleeved clothing, 

tucking pant legs into socks and/or taping pant cuffs close to the body. 

Biological Control 
The District places BTI discs (Bacillus thuringiensis israelensis) in watering troughs throughout the 
preserves to control mosquitoes. BTI is a specific type of bacteria that prevents mosquito larvae 
from developing. 

Chemical Control 
Where chemical control is determined to be the only viable treatment option to address the 
specific infestation of concern in and around recreational facilities, the District will contact the 
appropriate county Mosquito and Vector Control District for assistance and will comply with 
legal requirements to control mosquitoes for human health and safety. 

Repellents (active ingredient: N,N-diethyl-meta-toluamide (DEET) or picaridin) can be applied 
to the skin or clothing, to dissuade insect pests, including mosquitoes, from attacking District 
staff or workers. Use of repellents will be limited and infrequent. 

6.7.2 Stinging Insects 

Definitions 
Stinging insects are a large group that generally include social wasps such as yellow jackets, 
hornets, and mud daubers. Wasps’ yellow and black color schemes and social behavior are 
shared with distantly related bees. Like bees, wasps are an important group of native insects 
that perform valuable ecological functions in our natural world (Dennis Pittenger 2015). Most of 
the species in this group are generalist insect predators that are essential in their natural 
environments to aid in decomposition, control populations of other insects, and some even 
pollinate flowers like bees. Although wasps are important members of the ecosystems of 
natural areas, the threat of wasp stings makes them unwelcome intruders in and near buildings 
and recreational facilities. Stinging insects are generally only considered pests when their nests 
are in areas where they are incompatible with human use. For example, when stinging insects 

http://en.wikipedia.org/wiki/Bacillus_thuringiensis
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nest under the eaves of buildings or alongside trails, they can sometimes exhibit aggressive 
protective behaviors that can threaten humans with painful and sometimes dangerous stings. 
Where multiple stinging incidents occur, District staff will consider control of wasp nests. 

Wasps belong to a large group of insects in the order Hymenoptera that includes ants, bees, and 
wasps. Many genera and species within Hymenoptera are difficult to tell apart as they share 
similar body shapes and color schemes. Because many of these Hymenopteran insects have 
protective stings and bites, even some other species outside the family like flies have adapted 
their body styles to mimic wasps. For this reason, staff must be careful to properly identify the 
pest to species to ensure that it is an actual nuisance pest species that can sting, rather than a 
similarly shaped or colored harmless species. 

Like honeybees, wasps are social organisms that live together in colonies where individuals 
have specialized roles. Queens emerge from hibernation each spring to build nests and start 
larger colonies composed of workers. Pupae are raised in cell-like structures within paper or 
mud nests that are tended by workers and queens. Different species build different types of 
nests – from small mud structures that are attached to ledges to aerial and underground paper-
type nests. Different species also have different foraging habits. Some prefer hunting for carrion 
and sweet liquids while others prefer hunting live prey. The species that forage for carrion and 
sweet liquids are often the most problematic individuals that disturb picnickers. 

Pest Management Strategies for Stinging Insects 

Prevention 
• Ensure outside garbage cans and dumpsters have tight-fitting lids to prevent 

wasps from foraging on human food wastes. This is especially important in public 
picnic and gathering areas in parks and open spaces. Cans with domed lids and 
self-closing, hinged lids are preferred in these outside areas. 

• Periodically clean the hinged-lids of garbage and recycling bins so spilled sweet 
liquids do not attract wasps to picnic areas. 

• Ensure all exterior windows that open have tight-fitting insect screens to prevent 
wasps from gaining entry from the outside when windows are opened. 

• If concessionaires sell soft drinks and other sweet liquids on District properties, 
require drinks to be sold with straws and tight-fitting lids to prevent wasps from 
entering drinking containers while in use. 

Physical Control 
• Install baited non-toxic water traps in late winter and early spring to reduce queens 

in problem areas where wasps are known to be regularly problematic. 
• Install pesticide-free lure traps set approximately 200 feet apart in outside problem 

areas where human/wasp conflicts are known to occur (e.g., picnic areas, outside 
amphitheaters). Place traps between the center of human activity and natural areas 
to attract wasps away from humans instead of attracting more wasps to human 
areas. 
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• Physically remove problem wasp nests with water jets or by digging them out of 
underground locations. Ensure pest control workers wear protective beekeeper 
suits to reduce the potential for dangerous stings. 

Chemical Control 
Pyrethrin-type aerosol sprays containing prallethrin, and phenothrin are only recommended 
where immediate threats exist to human health and safety. These aerosol sprays are extremely 
effective at immediately eliminating single, problem wasp nests that threaten District staff or 
visitors. The pyrethrin-type sprays work as a contact neuro-poison that results in near 
immediate mortality of any insect (D. Jackson et al. 2011). The sprays offer a relatively safe and 
effective means for rangers and maintenance workers responding to immediate threats of wasp 
nests. Contact pyrethrins are non-selective, so care must be taken to target only the pest wasp 
and not to impact other beneficial insects. Contact sprays do not offer population-level control 
for wasps; diligent sanitation and early seasonal queen trapping are the only known methods to 
effectively reduce populations of stinging wasps in open landscapes. 

6.7.3 Ticks 

Definition 
The western black-legged tick (Ixodes pacificus) is a native arachnid (i.e., spider relative) that is 
very common in grasslands, scrub, and woodlands throughout District lands. Black-legged ticks 
are common parasites of native mammals such as deer, but they can also be problematic 
parasites of District visitors and staff. To complete their life cycles, ticks must feed on blood and 
for this reason can also be dangerous vectors that can transmit blood-borne diseases such as 
Rocky Mountain spotted fever, Lyme disease, and tularemia (CDC 2022). Ticks are an important 
part of the natural environment and are present on District lands in abundance. Due to their 
prevalence in naturally occurring deer populations that move through District lands, 
eradication of ticks in natural areas is impossible; however, some level of preventative control 
may be warranted in high visitor use areas in and around recreational facilities and buildings. 
Ticks can be especially problematic indoors where field staff work and store clothing; staff 
returning from field work can unknowingly introduce ticks into buildings where they can be 
transmitted to unsuspecting office workers. 

Pest Management Strategies for Ticks 

Prevention 
• In high visitor use areas, regularly cut or mow alongside trails and picnic areas to 

reduce the chance of visitors and staff picking up ticks. Ticks often summit tall 
grass blades and shrub branches to “catch” or brush against a passing animal. 
Keeping vegetation cut low and pruned reduces the opportunities for ticks to 
implement this strategy in areas with high pedestrian use. 

• Post tick educational materials in District offices and at major trailheads and 
parking areas. 

• Regularly vacuum carpeted areas where District employees work. 
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• Ensure all exterior windows that open have tight-fitting insect screens to prevent 
ticks from gaining entry from outside when windows are opened. 

Physical Control 
• Install carbon dioxide traps daily to collect ticks in field offices where field staff 

regularly begin and end field days. This may be especially effective in staff 
changing rooms where field clothes are shed, changed, and stored. 

• Train staff to protect themselves from exposure by wearing light colored long-
sleeved clothing, tucking pant legs into socks and/or taping pant cuffs close to the 
body; performing regular inspections of clothing and exposed areas such as the 
head and neck; and showering or bathing and inspecting their bodies as soon as 
possible upon completion of work. 

• Post educational signs with the information above to inform visitors of tick 
prevention and detection strategies they can employ before and after using 
recreational facilities. 

• As ticks are found, remove and destroy individuals. 

Chemical Control 
No chemical control strategies are recommended for ticks; however, repellents (active 
ingredient: DEET or picaridin) will be applied to the skin or clothes to dissuade insect pests, 
including ticks, from attacking District staff and workers. Use of repellents will be limited and 
infrequent. 

6.7.4 Nuisance Animals 

Rattlesnakes  

Definition 
Rattlesnakes are the only type of venomous snake found in California. They are native to 
California and are important predators that help keep rodent populations under control. 
Rattlesnakes are generally extremely wary of humans and tend to shy away from human 
activities. They are not aggressive towards humans unless cornered, surprised, or stepped-on. 
Occasionally, they can be considered nuisance pests when they find themselves too close to 
recreational facilities, occupied buildings, or other areas where human encounters are likely. 
Though important to the natural world, the threat of rattlesnake bites makes them unwelcome 
pests in certain portions of District lands. 

Pest Management Strategies for Rattlesnakes 

Prevention 
• District field staff can protect themselves from rattlesnake bites during workdays 

by wearing high-top leather boots and snake-resistant chaps or gaiters. Snake 
gaiters are also useful in preventing the dispersal of non-native weed seeds, since 
weed seeds usually do not penetrate the gaiters. 
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• Educational materials can warn visitors about rattlesnake hazards and suggest 
preventative actions such as wearing protective clothing, as described above for 
District field staff. 

Habitat Modification 
• Eliminate hiding places for snakes by trailheads and parking areas with brushing, 

removing rock and brush piles near busy human use areas especially those with 
children, and filling cracks and holes in publicly accessible buildings. Use stainless 
steel/bronze mesh or welded wire to plug/fill cracks and holes in the exterior of 
buildings where snakes could gain entry. 

• Where rattlesnake sightings are common, manage recreational facilities during the 
spring and summer months to reduce suitable habitat, and especially eliminate 
hiding places for snakes (e.g., brushing trailheads and parking areas, removing 
rock and brush piles, managing localized prey populations near known snake 
problem areas, filling cracks and holes in public accessible buildings). 

Physical Control 
• Tongs and Funnel Traps. In certain areas (especially in structures and recreational 

facilities where humans gather and there is potential for snakebites), the District 
may elect to capture and relocate, or eliminate single problem snakes. 
‑ Using snake tongs, snake hooks, or shovels, trained individuals may capture 

and relocate or eliminate problem rattlesnakes. Captured rattlesnakes can be 
placed in a secure container for relocation in the preserve to nearby suitable 
habitat away from people. Occasionally, because of the urgency of the situation, 
a staff member or tenant may need to kill a rattlesnake via decapitation with a 
shovel. 

‑ Funnel traps can be used to collect problem snakes. Traps must be checked daily 
to ensure that non-target wildlife is not trapped accidentally. 

Chemical Control 
Currently there are no toxicants or fertility control agents available in California for rattlesnakes. 

Other Native and Domestic Mammals  
See discussion of skunks, raccoons, opossum, and feral cats/dogs in the subsequent Sections 5.9.3 
and 5.9.4. 

6.7.5 Vegetation Management of Trails and other Recreational Facilities 

Definition 
The majority of IPM activity associated with recreational facilities is annual brushing (i.e., 
pruning of vegetation along roads and trails), which keeps them open for vehicular, horse, 
bicycle, and human foot traffic, and furthermore provides a buffer area to separate humans 
from pests like ticks, rattlesnakes, and poison oak. The District maintains guidelines for road 
and trail brushing that prescribe different treatments for different vegetation types and slope 
conditions (Midpen 2021). Mowers and saws may be used by District staff to maintain grass 
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and shrubs near roads and trails in short stature, limb up overhanging tree branches, and 
remove dead or decadent vegetation. Wider strips of brushing occur along certain roads to 
provide access for emergency vehicles. 

The following section outlines typical vegetation management actions conducted in right of way 
areas on District lands. 

Pest Management Strategies for Vegetation Rights-of-Way 

Prevention 
• Prepare an annual treatment schedule for maintaining designated trail and 

roadside rights-of-way based on use and vegetation types. Mechanically mow and 
brush annually to prevent nuisance vegetation from impeding roads and trails. 

Habitat Modification 
• Where possible, pave trailheads, parking lots, or other heavily used rights-of-way 

to reduce annual maintenance needs. 
• Eliminate roads, trails, or other rights-of-ways that are determined to be redundant 

or not necessary. 

Physical Control 
Manual/mechanical control treatment options include maintenance of existing recreational 
facilities within District preserves via brushing and/or mowing: 

• Road and trail brushing. Mechanical mowing is used to prevent nuisance 
vegetation from impeding roads and trails. Vegetation along approximately 518 
miles of trails and road edges is cut back to maintain an open corridor for trail and 
road use. Typically, the District mows over 100 miles of roadside annually to 
eliminate weeds and encroaching vegetation and, where applicable, to allow access 
for Wildland Type 3 fire engines. This work is primarily mechanical work done 
with brush cutters (i.e., weed-whips), hedgers, chainsaws, poles saws, chippers, 
and tractor-operated mowers (mowing decks either pulled by a tractor or attached 
to the tractor as part of an articulated arm). All roads are mowed one to four times 
per year depending on the rainfall/vegetation growth in any one year. Most trails 
are mowed or brush cut on an annual basis; some trails may need to be brushed up 
to four times a year if there is a lot of rain and it is a trail heavily used by the 
public. Some more remote trails may not be brushed every year. 

• Parking lots, gates, and stiles. On an annual basis, a strip of land around 40 to 50 
parking lots and approximately 200 to 300 gates and stiles in the preserves are 
sprayed to maintain an open area for parking and visibility. A few of the locations 
are brush or mowed instead if they are large grassy areas or if there is water too 
close to allow spraying. Islands in the middle of parking lots or parking lots with 
narrow grassy edges and bioretention basins are mowed. 

• Miscellaneous recreational areas. A few miscellaneous recreational areas are 
mowed one to five times a year with a tractor pulling a mowing deck. This 
includes a model airplane field and three meadow areas along Rogue Valley Trail 
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maintained at Rancho San Antonio Open Space Preserve (OSP), the picnic table 
area at the top of Anniversary Trail on Windy Hill OSP, picnic tables at 
Picchetti Ranch Preserve, and the hang gliding takeoff and landing areas at the top 
and bottom of Spring Ridge Trail of Windy Hill OSP. In addition, special events 
occur in the preserves each year (e.g., Volunteer Recognition Event, summer 
camps, and other public gatherings) that require mowing of grassy areas. At Deer 
Hollow Farm in Rancho San Antonio OSP, pastures, animal pens, and the Ohlone 
village are mowed four to five times per year with a tractor mower or brush cutter. 

• Campsite. The Black Mountain campsite is mowed once a year to provide a 
comfortable camping experience and to reduce the risk of wildfire encroaching 
either into or out of the campground. 

• Pond viewing areas and dams. At some ponds, aquatic and terrestrial vegetation 
is managed at viewing areas and on dams. Windows of cattails and other tall 
wetland vegetation are removed in small select areas to allow public viewing of 
these water bodies. The California Division of Dam Safety requires all woody 
material be removed and tall herbaceous vegetation be cut on both faces of certain 
pond dams to improve visibility to see possible failure hazards. Vegetation on the 
water side of the dam is clipped with mowers and brush cutter; vegetation on the 
dry side of the dam is controlled with mowers and selective use of herbicides to 
maintain a light grassy vegetation cover. Woody vegetation is cut in pond spillway 
to prevent blockage of water flow. Duckweed or azola (aquatic fern) skimming has 
been done, with limited success, to prevent these plants from covering the entire 
surface of some ponds. Downed trees that have fallen in a pond can require 
removal for aesthetic or other management reasons. 

• Streambed alteration. The District follows conditions of an annual routine 
maintenance Streambed Alteration Agreement from CDFW for manual/mechanical 
vegetation management activities located within CDFW’s jurisdiction. 

• Hazard and downed trees. An estimated 50 to 150 standing hazard trees are 
limbed or removed every year with chainsaws, pole saws and chippers because 
they are blocking roads, trails, and parking lots or are otherwise hazardous to 
visitors, staff, tenants, or contractors. They may be alive or dead. Midpen also 
removes downed trees, as appropriate, under the IPMP. Stumps of live hazard 
trees may be treated with herbicide to prevent re-growth. 

Chemical Control 
Chemical control is typically not used for right-of-way clearing unless perennial plants require 
permanent treatment. For example, some problem vegetation, such as poison oak, can be 
eliminated from specific locations with spot application of herbicides. 

• Glyphosate is a broad-spectrum non-selective systemic herbicide used to control a 
wide variety of plants, including annual broadleaf weeds, grasses, perennials, and 
woody plants. It is absorbed through foliage and translocated to growing points. 
Glyphosate’s mode of action is to inhibit an enzyme involved in the synthesis of 
aromatic amino acids, making it effective on all herbaceous and woody growing 
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plants. It is a rather slow-acting herbicide with symptoms typically appearing 
within a week, including yellowing and stunting of young leaves and growing 
points, however it may take up to several weeks for a plant to die. 

• Imazapyr, is a non-selective herbicide used to control a broad range of weeds 
including grasses, broadleaf herbs, woody plants, riparian plants, and emergent 
aquatic species. Imazapyr has a similar mode of action as glyphosate but acts on a 
different suite of essential amino acids. Imazapyr is absorbed by leaves and roots, 
and moves to growing points; it disrupts protein synthesis and interferes with cell 
growth and deoxyribonucleic acid (DNA) synthesis; plants die from 
acetohydroxyacid synthase (AHAS) inhibition. To be effective on aquatic plants, 
most plant parts must be accessible above the waterline. Imazapyr can be useful 
for difficult-to-control species when glyphosate is less effective, and with much 
lower application rates. 

• Triclopyr is a selective systemic herbicide used to treat woody and herbaceous 
broadleaf plants and can be used to treat aquatic and riparian weeds. Triclopyr’s 
mode of action is to mimic the plant hormone auxin, causing uncontrolled plant 
growth (Tu et al. 2001). The most effective application of triclopyr is to directly 
apply the herbicide when woody plants and weeds are actively growing (Alligare 
2021). 
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7 IPM for Rangelands and Agricultural Properties  

7.1 Definition and Purpose 
Some District lands encompass rangelands, crop fields, and orchards that are actively managed 
as grazing or agricultural operations. Rangeland and agriculture activities on District preserves 
are primarily managed by lessees who will typically operate under an Agricultural 
Management Plan, which is inclusive of Rangeland Management Plans prepared for 
rangelands, that is attached to their lease. These site-specific management plans guide the 
rangeland and agricultural activities to ensure compatibility with natural resource protection 
and low-intensity public recreation. 

This IPMP does not replace the requirements of the existing or new individual Agricultural 
Management Plans developed in the future, nor does it present the full range of agricultural or 
range management options. Rather, it seeks to provide staff with tools that are consistent with 
IPM principles to select the safest, least harmful, and most effective treatment options for 
rangeland and agricultural pests. 

7.2 Rangelands 
IPM in rangelands focuses on maintaining land uses (e.g., grazing) while also managing for the 
long-term functioning and stability of high value natural resources (e.g., grasslands, creeks) that 
surround the rangelands and agriculture. This requires landscape level monitoring to determine 
when pests such as agricultural pests and invasive plants are present in sufficient numbers to 
reduce the intended land uses or quality of the managed habitats. 

The District established a Conservation Grazing Program in February 2007 with the goal of 
managing District land with livestock grazing that is protective of natural resources, compatible 
with public access, maintaining or enhancing the diversity of native plant and animal 
communities, managing vegetation fuel for fire protection, helping to sustain the local 
agricultural economy, and preserving or fostering appreciation for the region’s rural 
agricultural heritage. 

As of 2025, there are 13 properties, totaling approximately 15,480 acres, managed under the 
District’s Conservation Grazing Program. Stocking rates and either year-round or seasonal 
grazing are prescribed for each property based on site-specific factors such as soil fertility, 
terrain, plant composition, water availability, and available infrastructure.  
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The IPM Coordinator is responsible for reviewing Agricultural Management Plans and 
periodically reviewing existing rangeland practices to make sure they are implemented using 
current IPM practices outlined herein, and, if pesticides are used, follow the District’s List of 
Approved Pesticides. 

7.2.1 Types of Rangeland Pests 
Typical pests on rangelands include weeds poisonous to livestock or otherwise detrimental to 
productive pastures, primarily invasive thistles, Harding and velvet grass, poison hemlock, and 
encroaching brush. 

7.2.2 Pest Identification in Rangelands 
Because the extent of grassland communities on District lands is so large and interconnected 
with leased rangeland properties, rangeland pests are inherently difficult to detect. The District 
will assess a subset of grasslands in and adjacent to leased rangelands on a routine basis to 
detect problem pests (most commonly to be conducted during a lease renewal or establishment 
of a new lease). Monitoring rangelands should focus on: 

• Sites most likely for pests to invade (e.g., corrals and areas around water troughs 
and feed stations). 

• High value areas (e.g., grassland areas that support special-status species). 
• Mapping pests of concern, recording in the District’s Pest Database, and evaluating, 

as discussed in Section 4.2. 

7.2.3 Tolerance Levels in Rangelands 
Determining tolerance levels for pests in grazing lands is largely done by the grazing lessee, in 
consultation with District staff and rangeland experts. Active pest management would only 
occur where the lessee determines that tolerance level for a pest is exceeded, for example, where 
livestock forage quality is severely reduced, resulting in a loss of livestock production value. In 
some limited instances, the District may assess leased grazing land pests and determine a 
tolerance level, for example, when the presence of the pest is a target invasive species or 
particularly if it threatens the persistence of a special-status species or other high value area. 
Refer to Table 7-1 for an overview of management thresholds and treatment options available 
for use on District rangelands.  
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Table 7-1 Management Thresholds and Treatment Options for Rangeland Pests 

Pest Category 
Management Threshold 

(Population Size/Conditions) 
Treatment 

Grasslands Site-specific management needs are 
determined by lessee and the District in 
Agricultural Management Plans based on 
assessment of rangeland condition, type 
of livestock to be used, and stocking 
rates/seasons of use. District to work 
with individual rangeland lessees when 
rangeland forage values decrease such 
that stocking rates decline, and or when 
lessees identify pests that warrant 
control. 

Lessee to monitor forage values in 
grasslands. In coordination with District, 
lessee responsible for detection, District 
notification, and control of rangeland pests 
such as French broom and invasive thistles 
that lower value of forage and grassland 
habitat. 

Shrublands 
(coastal scrub, 
chaparral) 

Lessee to monitor brush encroachment in 
grasslands. Lessee to work with District to 
thin brush in grasslands when brush 
encroachment significantly reduces value of 
forage and grassland habitat. In shrublands, 
increase spacing between shrub clusters. 

7.3 Agricultural Farms and Fields 
The purpose of IPM on agricultural properties is to manage pests to maintain the specific land 
uses (e.g., crop production), while also providing natural resource protection and visitor access. 
Agricultural pests that may be encountered include weeds, pathogens, and insects in croplands, 
and rodents in farm fields and buildings. 

Some District managed and leased properties contain agriculture fields. Agricultural 
Management Plans are anticipated to require that best practices as defined by the University of 
California Cooperative Extension Service and the USDA Natural Resources Conservation 
Service for farm production be followed, and specifically, that IPM techniques, as defined by the 
crop specific University of California Cooperative Extension Service are employed along with 
the relevant IPMP BMPs. Methods for controlling weeds on sites covered by the Agricultural 
Management Plan are mowing, grazing, flaming, or the use of an approved herbicide. 

Lessees use District land for various operations, including a Christmas tree farm and chestnut 
orchard at Skyline Ridge OSP, and a vineyard at Picchetti OSP. A historic fruit orchard is 
maintained by District staff and volunteers on the Stevens Canyon property. The City of 
Mountain View operates an educational farm (Deer Hollow Farm) located in the Rancho San 
Antonio OSP that offers classes and camps for thousands of schoolchildren in farm, garden, 
native peoples and history. 
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The IPM Coordinator is responsible for reviewing existing Agricultural Management Plans and 
periodically reviewing existing agricultural practices to implement current IPM practices 
outlined herein and, if pesticides are used, follow the District’s list of approved pesticides. As 
new agricultural lands are acquired, District staff will help draft new Agricultural Management 
Plans that follow the procedures outlined in this Guidance Manual. 

7.3.1 Types of Agricultural Pests 
The types of agricultural pests that can be encountered on District preserves include 
agricultural insect pests, rodents and other small burrowing mammals, forest pathogens, 
aquatic invasive animals and pathogens, and invasive plants.  

7.3.2 Regulated Agricultural Pests 
Though the definition of a ‘pest’ can depend on perspective and location, some species are 
regulated as various types of pests by state and federal laws. Plants classified as ‘noxious’ are 
regulated by the California Department of Food and Agriculture (CDFA) and the United States 
Department of Agriculture (USDA). Wildlife species classified as ‘Injurious’ are regulated by 
the CDFW and United States Fish and Wildlife Service (USFWS). Other species that transmit 
diseases may be regulated by local, state, or federal health departments. Regulated pests pose a 
risk to the environment, public health, or economic resources. Most often the acceptable IPM 
tolerance level of regulated pests is zero, so that any detected individual initiates a management 
action. These are species that the District has a legal responsibility to control per state and 
federal laws and regulations, though control is often conducted by other agencies. 

7.3.3 Pest Identification in Agricultural Farms and Fields 
Due to the limited number of agricultural lands on District property, pest identification is the 
responsibility of the lessee, who is to report significant pest infestations to the District. Once 
pests are reported, they should be mapped and recorded in the District’s Pest Database (refer to 
Section 4.2) and evaluated for their impacts to the surrounding natural areas. 

7.3.4 Tolerance Levels in Agricultural Farms and Fields 
Active pest management would only occur where tolerance levels are exceeded, for example, 
where agricultural crop production is greatly reduced, or where the presence of the pest 
threatens the persistence of a special-status species occurring in adjacent areas. Refer to Table 
7-2 for an overview of management thresholds and treatment options available for use on 
District rangelands. 
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Table 7-2 Management Thresholds and Treatment Options for Agricultural Pests 

Pest Category 
Management Threshold 

(Population Size/Conditions) 
Treatment 

Agricultural 
insect pests 

Site-specific management needs to be 
determined by lessee and District in 
individual Agricultural Management 
Plans based on assessment of farm and 
field conditions, type of crops, and 
anticipated crop yields. District to work 
with individual lessees when crop yields 
decrease such that economic damage 
or environmental damage warrant 
control. Assessments made by the 
Agricultural Commission’s Office 
supersedes any decisions made by the 
District and lessees. 

Lessee to monitor insect damage of 
crops. Agriculture insect pest 
management to be addressed in future 
Agriculture Management Plans. Staff 
and tenants to consult crop-specific 
IPM guidebooks published by University 
of California Davis - 
http://www.ipm.ucdavis.edu for both 
organic and conventional crop 
production and include pest 
management actions in the Agricultural 
Management Plan for individual parcels. 

Rodents and 
other nuisance 
pests in 
agricultural 
areas 

Site-specific management needs to be 
determined by lessee and District in 
individual Agricultural Management 
Plans based on assessment of farm and 
field conditions, type of crops, and 
anticipated crop yields. District to work 
with individual rangeland lessees when 
crop yields decrease such that 
economic damage or environmental 
damage warrant control. 

Lessee to monitor rodent damage. In 
coordination with District, lessee is 
responsible for detection, District 
notification, and control of problem 
rodents in farm buildings or crop fields 
using procedures in the Buildings 
section above (Chapter 6). 

Forest 
pathogens 

Site-specific management needs to be 
determined by lessee and District in 
individual Timber Harvesting Plan (THP) 
based on assessment of forest 
conditions and habitat type. District to 
work with a Registered Professional 
Forester when environmental damage 
warrants control. 

Lessee to use disinfectants to kill or 
inactivate pathogens (e.g., 
Phytophthora), before plant infection 
may occur through the decontamination 
of tools, equipment, vehicles, and 
footwear in accordance with the latest 
Guidelines for Minimizing Phytophthora 
Contamination at Midpeninsula Regional 
Open Space District Preserves. 

Strategic removal of vectoring species 
to protect ecosystem integrity and 
function and improve wildland fire 
resiliency.  

http://www.ipm.ucdavis.edu/
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Pest Category 
Management Threshold 

(Population Size/Conditions) 
Treatment 

Aquatic 
invasive 
animals and 
pathogens 

Management thresholds for aquatic 
invasive species and pathogens are 
preventative and risk-based. Site-
specific management needs to be 
determined by the District based on 
assessment of aquatic habitat type, 
hydrologic connectivity, and the 
potential for introduction or spread 
associated with District or lessee 
activities. The threshold for 
management action is met when there is 
a reasonable risk of environmental 
damage, at which point the District will 
require implementation of preventative 
measures, including cleaning and 
disinfection protocols, and coordinate 
additional response actions as 
appropriate. 

Lessee to use disinfectants to prevent 
the spread of invasive aquatic animals, 
such as small invasive aquatic snails 
(e.g., New Zealand mudsnail), and 
pathogens to sensitive aquatic species, 
particularly amphibians (e.g., 
chytridiomycosis disease). 

Lessee to use disinfectants to 
decontaminate equipment, boots, and 
clothing before and after entering a 
waterbody, as appropriate. The CDFW 
aquatic invasive species 
decontamination protocol provides 
details on the procedures and best 
practices (CDFW 2013). 

Invasive plants 
in agricultural 
farms and fields 

Site-specific management needs to be 
determined by lessee and District in 
individual Agricultural Management 
Plans based on assessment of farm and 
field conditions, type of crops, and 
anticipated crop yields. District to work 
with individual lessees when crop yields 
decrease such that economic damage 
or environmental damage warrant 
control. 

Cultural Control Options: 

• Crop rotation 
• Cover crops and smother crops 
• Late-season planting 
• Planting rates and crop density 
• Water and nutrient management 
• Crop variety selection 
• Covering/soil sterilization 
• Mulching 
• Soil sterilization 

Physical Control Options: 

• Mowing 
• Pulling 
• Green Flaming 
• Mulching 
• Use of weedmats 
• Hoeing 
• Cultivating with tractor implements 

Chemical Control Options: 

• To be determined by lessee and 
District in Agricultural Management 
Plans. Staff and tenants to consult 
crop- specific IPM guidebooks 
published by University of California 
Davis - http://www.ipm.ucdavis.edu 

http://www.ipm.ucdavis.edu/
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Pest Category 
Management Threshold 

(Population Size/Conditions) 
Treatment 

for both organic and conventional 
crop production and include pest 
management actions in the 
Agricultural Management Plan for 
individual parcels. 

7.4 Prevention 
Using existing or new Agricultural Management Plans, the District will work with lessees to 
encourage management practices that prevent the establishment of pest species. Prevention 
strategies for District lands in agricultural production may include: 

• During development of new Agricultural Management Plans, encourage lessees to 
keep lands healthy through soil management, proper irrigation, and by providing 
sufficient habitat (refugia) for natural insect pest predators (natural enemies) in 
and near crop production areas. 

• During development of new Agricultural Management Plans, and as practical, 
incorporate good stewardship practices such as rotational cropping, integrating 
annuals into perennial crops (such as Christmas tree farms), implementing no-till 
cropping, and, where possible, promoting organic farming practices to reduce 
annual disturbance and increase farm biodiversity (Rodale Institute, n.d.).  

• During acquisition planning for new preserve lands, encourage landscape mosaics 
(i.e., plan for a mixture of natural and agricultural or grazing lands) to help 
maintain natural pest predator populations. 

• During lease renewal periods, monitor pest invasions at the edges of agricultural 
and grazing lands, especially in and near roads, trails, and fuel breaks. Determine 
if tolerance thresholds are exceeded (both in and adjacent to leased lands) and 
develop pest control requirements accordingly in the new lease requirements. 

• During preparation of new Agricultural Management Plans and lease renewals, 
monitor livestock feeding locations, corrals, watering troughs, and livestock 
feeding for pests. Consider rotational grazing, changing livestock stocking rates, 
and/or requiring different types of grazing animals to prevent spread of pests and 
to promote healthy, diverse grassland areas. 

7.5 Treatment Options 
Working with lessees, the District will determine a site-specific solution that meets the needs of 
the lessee, maintains natural resource values and District lands, and addresses the identified 
pest issue. The general steps involved in implementing IPM in rangelands and agricultural 
properties are similar, but not identical to those described for buildings and natural areas, and 
generally include the actions described below. 
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7.5.1 Wildlife and Pathogen Pest Control 

Mechanical Control  
Mechanical control treatment options for rangeland and agricultural properties on District lands 
include: 

• Rodents. For rodents in farm buildings or crop fields, refer to the procedures for 
controlling rodents under the Buildings section above (Chapter 5). 

Chemical Control  
Chemical control treatment options for rangeland and agricultural properties on District lands 
include: 

• Rodents. For rodents in farm buildings or crop fields, refer to the procedures for 
controlling rodents under the Buildings (Chapter 5) and Natural Areas sections 
(Chapter 8), respectively. 

• Forest Pathogens. Disinfectants, namely sodium dichloroisocyanurate dihydrate, 
sodium hypochlorite, ethanol or isopropyl alcohol, and dodecyl dimethyl 
ammonium chloride, will be used to kill or inactivate pathogens (e.g., Phytophthora 
spp.), through the decontamination of tools, equipment, vehicles, and footwear. 

• Aquatic invasive animals and pathogens. Disinfectants, namely odium 
dichloroisocyanurate dihydrate, sodium hypochlorite, ethanol or isopropyl 
alcohol, and dodecyl dimethyl ammonium chloride, will be used to prevent the 
spread of invasive aquatic animals, such as small invasive aquatic snails (e.g., New 
Zealand mud snail), and pathogens to sensitive aquatic species, particularly 
amphibians (e.g., chytridiomycosis disease).  

7.5.2 Invasive Insect Control  
Because the District has few properties that currently support row crops, agriculture insect pest 
management for agricultural fields is not covered under the IPMP. If new pesticides are 
proposed for agricultural insects, they will be 1) evaluated, 2) included in future Agriculture 
Management Plans, and 3) environmentally reviewed, and the IPMP will be revised to include 
the new pesticide, new treatment method, and any required precautions. Staff and tenants 
should consult crop-specific IPM guidebooks published by University of California Davis 
(http://www.ipm.ucdavis.edu) for both organic and conventional crop production and include 
pest management actions in the Agricultural Management Plan for individual parcels. 

7.5.3 Invasive Plant Control 

Rangelands  
Consistent with existent management plans, grazing and agricultural lessees are allowed to 
control pests through grazing, mowing, pulling, and careful application of District-approved 
herbicides. Brush, commonly the native coyote brush, limits the available forage for livestock, 
reduces grassland habitat areas, and creates an increased wildfire fuel load. Grazing tenants 

http://www.ipm.ucdavis.edu/
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typically treat brush encroachment with herbicide and then use a tractor and drag bar to break 
up dead vegetation for the following season. 

Manual/mechanical control treatment options for invasive plants on rangelands include: 

• Mow/Cut. A brush cutter, disc, brushrake or other motorized cutting machine can 
be selected for mowing weeds and cutting brush based on the size of the 
infestation. Most species require repeated cutting throughout the growing season 
(generally late spring through mid-summer), or they re-sprout from their base and 
continue to grow, flower, and produce seed. Mowing will be carefully timed 
according to the phenology of each plant species to minimize the amount of re-
sprouting and to avoid spreading ripe seed. Mowing is a temporary measure that 
controls reproductive spread and can eventually reduce populations of annual 
plants, but other subsequent treatments (e.g., pulling, herbicide) will be necessary 
to eradicate perennial plants. Mowing cannot be used on steep slopes or in 
locations with desirable native plants unless the timing of the mowing can be 
selected to affect only target plants. 

• Grazing Regime Modifications. Invasive plants can also be partially or fully 
controlled using carefully timed grazing rotation, and/or manipulating the types 
and seasons of grazing livestock (e.g., using goats instead of cattle to forage on 
invasive thistle species in spring before seed set). Possible modifications to be 
considered include: 
‑ Changing types of livestock to include browsing livestock that eat shrubs (e.g., 

goats); 
‑ Installing physical barriers (cross fencing); 
‑ Controlling brush through hand or mechanical treatments; 
‑ Applying pesticides in a specific location (e.g., directly onto individual plants or 

small patches of brush); or 
‑ Implementing a combination of mowing, foliar spraying, and hand removal (for 

very large brush encroachments). 
• Chemical Control Treatment Options. Any of the herbicides approved under the 

IPM Program may be used to treat weeds on rangelands or agricultural fields if 
cultural or mechanical methods are not effective. 

The herbicides referenced in Table 3-3 under the Agriculture and Rangelands category are the 
herbicides anticipated for use for chemical control of thistles and brush on rangelands, and for 
weeds in agriculture fields and orchards. 

Agricultural Farms and Fields  
Cultural weed control includes crop rotations, water and nutrient management, late-season 
planting, and cover/smothering crops (Gunsolus et al. 2010; R. Smith et al. 2000). Cultural 
methods are the first line of defense in weed management and primary tools for organic crop 
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production. Manual/mechanical control treatment options for invasive plants on agricultural 
lands include the following cultural, mechanical, and manual weed control options: 

• Crop Rotation. Diversifying a rotation is one of the most effective tools against 
weeds. Over time, routine planting and cultivation dates will select for weeds that 
are adapted to these strategies. Varying crops by different planting date or 
growing perennial crops in rotation with row crops can prevent weeds from 
adapting to the planting regimen. 

• Cover Crops and Smother Crops. Offseason cover crops and smother crops are 
effective strategies to outcompete weeds. Cover crops occupy vacant space in an 
ordinarily fallow field and displace weeds that would otherwise occupy the space. 
Some species also have allelopathic effects on weeds. 
Smother crops are vigorously growing crops that growers use to suppress weeds. 
Generally, a smother crop is not harvested but plowed down instead. The primary 
risk in using smother crops is that their effectiveness in weed control may be 
inconsistent and unpredictable or they may become weeds themselves. 

• Late-Season Planting. Delayed planting past the traditional planting times is an 
option in weed management, but depending on growing season and crop, may 
also reduce crop yields. Later season planting allows crop seedlings to bypass the 
competitive flush of weed seedlings and allows for additional time for mechanical 
weed control operations. 

• Planting Rates and Crop Density. Increasing the planting rate is another common 
strategy for weed management. Higher crop densities can lead to greater 
competitiveness against weeds. In addition, higher planting rates can compensate 
for crop losses that occur during mechanical weed control operations. 

• Water and Nutrient Management. Effective water and nutrient management can 
ensure crops benefit from farming practices rather than weeds. Switching to drip 
irrigation from flood or broadcast styles, monitoring nutrient requirements instead 
of blanket fertilization, timing compost applications, and burying irrigation pipe 
may all help to reduce weed problems. 

• Crop Variety Selection. Selecting the proper variety of a specific crop that is best 
adapted for local conditions can reduce the resources necessary for production and 
consequently reduce weed management problems. If the crop is better adapted to 
local conditions than the weed, the site will favor the crop over the weed. 

• Mechanical weed control. Mechanical weed control is the most widely used weed 
control method for agriculture fields and can occur before, during, and after the 
crop is planted. This method includes primary tillage, row crop cultivating tillage, 
use of mulches (e.g., plastic sheeting, straw, wood chips, and sawdust), and/or soil 
sterilization techniques that use heat to kill weeds and weed seeds in soil. Passive 
sterilization uses clear plastic tarps to foster the germination of weeds under the 
tarp and then exposes the seedlings to hostile growing conditions, causing them to 
perish, while active sterilization uses extremely high temperature steam to 
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eliminate weed seeds and bulbs with direct contact. Both processes are expensive 
and require specialized equipment and/or high labor output. 

• Primary Tillage. Primary tillage is the initial step in seedbed preparation. It 
incorporates residues from the previous crop and can incorporate compost, 
manures, and other nutrients. It buries some weed seeds so deeply they cannot 
germinate, but it also brings other seeds to the surface, allowing them greater 
opportunity for germination. Tillage is best combined with a forced germination 
program, where multiple tillage and watering events are coupled to force the 
germination of weeds and then eliminate them. The timing of primary tillage will 
encourage different weed species to predominate so the farmer must time the 
actions to correspond with the primary weed targets. 
A fundamental aspect to consider in seed bed preparation is the concept of 
providing the crop with an “even start.” An even start means controlling weeds 
that germinate before the crop germinates. Once seed bed preparation is complete, 
the crop must be planted as soon as possible because if crop planting is delayed, 
weeds can germinate and get a head start on the crop. 

• Cultivation. Row crop cultivating tillage is performed after the crop is planted. 
Cultivation kills weeds by digging them out, burying them, breaking them apart, 
or drying them out. In addition to controlling weeds, cultivation can break up soil 
crusting and thus can increase crop emergence, water infiltration, mineralization of 
nutrients, and soil aeration during the growing cycle. 
A short window of time usually exists for timely use of cultivation. Weeds that 
emerge before or with the crop are the most critical to eliminate. Weeds that 
emerge after crop emergence will have less negative impact on yield, but may still 
contribute to the weed seed bank for problems in future years. When it comes to 
weeds that emerge with the crop, it is best to be proactive, rather than reactive. 
Waiting until weeds are noticeable will limit the control options. 

• Mulches. Mulch is any artificial or natural soil cover. Plastic sheeting, straw, wood 
chips, and sawdust are all common types of mulches for crop production. Mulches 
work by eliminating light availability to small weeds. The larger the weed, the 
deeper the mulch needs to be for effective control. Mulches have the added benefit 
of also conserving soil moisture and reducing soil erosion. Many organic types of 
mulch ultimately decompose into necessary plant nutrients for the following 
growing season. 

• Sterilization. Soil sterilization uses heat to kill weeds and weed seeds in soil. Two 
types are common in agriculture, 1) passive soil sterilization with clear plastic 
tarps, and 2) active soil sterilization with injected steam. Passive sterilization uses 
clear plastic tarps to foster the germination of weeds under the tarp and then 
exposes the seedlings to hostile growing conditions and they perish. Active 
sterilization uses extremely high temperature steam to eliminate weed seeds and 
bulbs with direct contact. Both processes are expensive and require specialized 
equipment and/or high labor output. 
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• Manual Weed Treatment. Specific manual weed treatment methods allowed 
under Agricultural Management Plans are mowing, pulling, flaming, mulching, 
weedmats, and hoeing. 
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8 IPM in Natural Lands 

8.1 Definition and Purpose 
Natural areas make up the majority of District lands and typically experience minimal levels of 
human use. The purpose of IPM in natural areas is to preserve and restore natural resources 
while also maintaining safe and enjoyable human access for visitors and staff. 

IPM in the District’s natural areas focuses primarily on the control of pests that threaten the 
long-term viability of natural resources on District preserves. Pests that are commonly 
encountered on natural areas include invasive plants and invasive animals, including regulated 
species (e.g., plants and wildlife that are regulated under state and federal law or Fish and 
Game Code, and feral pets). The District spends the majority of its IPM management efforts in 
natural areas on control of invasive plants. 

• Invasive plants are implicated in many natural resource and conservation 
problems and are considered by most land managers to be a threat to their 
resource management goals. When transplanted to a foreign landscape, invasive 
plants leave behind their associated predators, prey, and diseases that previously 
helped to balance their growth and abundance. In addition, many invasive plants 
have inherent biological traits that allow them to rapidly reproduce and colonize 
new areas faster than the native plants of the invaded habitat. Some of these 
invasive plants become problematic because of abundance – they displace native 
species by outcompeting them for space and resources (CCC 2005; County of San 
Mateo, CA 1983; State of Washington 2004). Some invasive plants can alter 
ecosystem processes, such as reducing or changing seasonal food sources for 
wildlife, hydrological patterns, fire regimes, or soil chemistry (D’Antonio and 
Vitousek 1992; Keeley 2006; Vitousek and Walker 1989). 
CDFA designates a plant species as a noxious weed if they find it to be 
“troublesome, aggressive, intrusive, detrimental, or destructive to agriculture, 
silviculture, or important native species, and difficult to control or eradicate” 
(CDFA 2014). CDFA designates a rating for each noxious weed species based on 
the present distribution of the pest within the state and the likelihood that 
eradication or control efforts will be successful. The ratings are not laws, but are 
policy guidelines that indicate the appropriate actions to take against pests. The 
District works closely with the Agricultural Commissioners for San Mateo and 
Santa Clara Counties to address state-designated noxious weeds on preserves. The 
California Invasive Plant Council maintains an Invasive Plant Inventory that rates 
the threat of non-native plant species by evaluating their ecological impacts, 
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invasive potential and ecological distribution (California Invasive Plant Council, 
n.d.-a). The Bay Area Early Detection Network along with the San Mateo County 
Weed Management Area and the Santa Clara County Weed Management Area set 
regional priorities for eradication of invasive plants in the San Francisco Bay Area, 
particularly those for which early action could substantially reduce future risk 
between 2006 to 2011 (California Invasive Plant Council, n.d.-b). District staff 
members are active with these organizations and further apply local knowledge to 
evaluate the invasive risk of existing and new non-native plants found on District 
preserves and to determine the best responses. 

• Invasive animals pose another threat to natural areas. Escaped/released domestic 
animals and other non-native wildlife species can thrive in the favorable climate of 
the San Francisco peninsula. Once established in a preserve, they compete for 
valuable resources and disturb the sensitive balance of natural food webs. 
Bullfrogs and feral pigs are examples of invasive, introduced animals found in 
District preserves that physically displace or consume the native plants and 
wildlife that normally inhabit natural areas, or otherwise alter natural processes. 
Feral pigs are an example of an invasive wildlife species with obvious impact on 
District lands. They have been widespread in the central coast of California since 
about 1970, reproduce rapidly, dig up meadows and wetlands, and carry diseases 
that can affect people and livestock. They eat acorns, bulbs, and roots in soil, and 
are difficult to control. Feral pigs were abundant in the South Skyline region in the 
1990s. The District has been trapping feral pigs since 2000 and has substantially 
reduced their population and damage from their rooting. 
The management of invasive species may sometimes involve eradication (i.e., the 
removal of all of the pest species, typically only achievable for new invasive 
species and small populations of pests), but more common natural area 
management methods involve incremental reduction of pest numbers (control), 
removal of individuals that have the greatest impact on critical resources, or the 
exclusion of a pest species from a defined sensitive area (containment). Programs 
to control invasive plant and animal species often require a long-term 
commitment. With many invasive species, short-term lapses in active management 
can negate years of expensive control programs. 

First steps in all invasive species management focus on preventing the establishment of any 
new pest populations. Prevention or detection actions can minimize many invasive species 
problems in the future, reducing the need for more active management and costly treatment 
methods (refer to Section 3.6). In the future, the pest prevention tactics identified below will be 
based on minimizing dispersal or reacting quickly to new invasions through anticipation and 
surveillance. 
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8.2 Regulatory Background 
Invasive species are regulated to some extent by state and federal laws. The USDA, CDFA, 
USFWS, and CDFW all regulate the importation, sale, transportation, and control of designated 
invasive species. 

8.2.1 Regulated Wildlife 
Under the Lacey Act, the Secretary of the Interior is authorized to regulate the importation and 
transport of species, including offspring and eggs, determined to be injurious to the health and 
welfare of humans, the interests of agriculture, horticulture or forestry, and the welfare and 
survival of wildlife resources. Wild mammals, birds, fish, mollusks, crustaceans, amphibians, 
and reptiles are the only organisms that can be added to the injurious wildlife list. The current 
2025 list includes 785 species, many of which are kept as pets around the world (USFWS n.d.). 
All species listed as injurious may not be imported or transported between states or any United 
States territory without a permit issued by the USFWS. The importation of any live amphibians 
from outside the United States (such as bullfrogs imported from China) has been petitioned by 
environmental groups for inclusion on the list to prevent the importation of the chytrid fungal 
pathogen. Since publication of the 2014 Guidance Manual, the USFWS issued a final ruling that 
formally prohibits the importation and interstate transport of genera listed under the Lacey Act 
due to the risk of fungus (2016), and as of January 2025, this list has been expanded to include 
additional injurious amphibians (FedCenter.gov 2025).  

8.2.2 Regulated Plants 
Some species of invasive plants are regulated as noxious weeds by the CDFA and USDA. 
Because the two agencies work cooperatively, California’s classification scheme is 
representative of both federal and state regulations. Most recently, CDFA revised this list in 2021 
to now include 184 invasive plant species as noxious weeds (CDFA 2021). Control actions are 
determined by a ranking system based on a species’ threat to economic or environmental 
resources. The following is California’s ranking system for invasive pest plant species (CDFA 
n.d.-b): 

• Class A Noxious Weed – A pest of known economic or environmental detriment 
which is either not known to be established in California or has limited 
distribution that allows for the possibility of eradication or successful containment. 
A-rated pests are prohibited from entering the state because, by virtue of their 
rating, they have been placed on the Plant Health and Pest Prevention Services 
Director’s list of organisms “detrimental to agriculture” in accordance with the 
FAC Sections 5261 and 6461. The only exception is for organisms accompanied by 
a CDFA or USDA live organism permit for contained exhibit or research purposes. 
If found entering or established in the state, A-rated pests are subject to state (or 
commissioner when acting as a state agent) enforced action involving eradication, 
quarantine regulation, containment, rejection, or other holding action. 

• Class B Noxious Weed – A pest of known economic or environmental detriment 
that, if present in California, has a limited distribution. B-rated pests are eligible to 
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enter the state if the receiving county has agreed to accept them. If found in the 
state, they are subject to state endorsed holding action and eradication only to 
provide for containment, as when found in a nursery. At the discretion of the 
individual county agricultural commissioner, they are subject to eradication, 
containment, suppression, control, or other holding action. 

• Class C Noxious Weed – A pest of known economic or environmental detriment 
that, if present in California, is usually widespread. C-rated organisms are eligible 
to enter the state as long as the commodities with which they are associated 
conform to pest cleanliness standards when found in nursery stock shipments. If 
found in the state, they are subject to regulations designed to retard spread or to 
suppress at the discretion of the individual county agricultural commissioner. 
There is no state enforced action other than providing for pest cleanliness. 

• Class D Noxious Weed – An organism known to be of little or no economic or 
environmental detriment, to have an extremely low likelihood of weediness, or is 
known to be a parasite or predator. There is no state enforced action. 

• Class Q Noxious Weed – An organism or disorder suspected to be of economic or 
environmental detriment, but whose status is uncertain because of incomplete 
identification or inadequate information. 

• Class W Noxious Weed – This notation indicates that a plant is included in the 
CCR Section 4500 list of California State Noxious Weeds. 

8.3 Type of Pests 
Pests in natural areas include invasive plants and invasive animals. This section presents an 
overview of IPM practices presented for each type of pest. 

Traditional IPM concepts can be difficult to apply to invasive species. The ecosystems invaded 
by these species normally do not support the same predators and parasites that may regulate 
the species populations in its native range, so simply facilitating increased natural controls may 
not be effective. Modern IPM strategies for invasive species emphasize use of standardized 
decision-making processes supported by science-based understanding of invasive species 
biology and ecological interactions with their host environment. Tolerance levels may vary 
greatly for invasive species; invasive species impacts range in severity and extent, and some 
species may be so widespread or complexly woven into their host environment that control is 
not technically or economically feasible. Monitoring is a critical part of the District’s IPM 
Program; prevention and early detection/eradication strategies can be implemented to prevent 
new invasive species pest problems before they become unmanageable. 

Programs to control invasive plant and animal species require long-term commitment. With 
many invasive species, short-term lapses in management activity may negate years of expensive 
control programs. IPM is considered an integral part of a strategy to efficiently and effectively 
control invasive species on District lands. 
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8.3.1 Invasive Animals in Natural Lands 
Invasive animal management in natural areas focuses on first modifying the behavior of 
humans or the habitat of natural areas to moderate or eliminate invasive animal pest problems. 
After these prevention actions are exhausted, invasive animal populations will be managed to a 
defined tolerance level. Tolerance levels focus on reducing the pest population down to a level 
that does not cause substantial harm to the natural resource; does not cause severe economic 
harm; and/or does not cause disruption of natural processes or severe displacement of native 
species. The District’s goal is to maintain the long-term stability and resiliency of its natural 
areas. 

State regulations concerning invasive animals are complex. Some invasive animals in California 
are regulated for sport and commercial purposes (e.g., feral pigs and bullfrogs), others are 
expressly prohibited (e.g., northern pike fish), and others are currently unregulated (e.g., 
snapping turtles and parrots). Some invasive wildlife species can be difficult to manage where 
adjacent landowners manage the same species for sport or profit. The District prioritizes specific 
invasive animals for management that have the greatest potential to impact natural areas. 

Some regulated game species (e.g., feral pigs) must be controlled under special permits obtained 
from CDFW. 

8.3.2 Invasive Plants in Natural Lands 
The District has identified numerous species of invasive plant species present on District lands; 
specifically, 156 invasive plants are known to occur on District lands as of 2025 (see Table 8-1 
below). The list of invasive plant species changes over time and will continue to be updated 
throughout the life of the IPMP. The following section presents IPM strategies for these target 
invasive plant species, organized by general life history (e.g., annual and biennial, perennial, 
aquatic plants). Because there is a great diversity of invasive plant species managed on District 
lands, specific treatments and management strategies must also consider the life history traits of 
each species in the context of its specific environment – the details of which cannot be outlined 
in a single document. 

Ultimately, land managers, biologists, and pest control professionals must develop site-specific 
management for individual projects and species. The District’s goal is to maintain the long-term 
stability and resiliency of its natural areas. 

8.4 Pest Identification 
Pest identification for invasive plants and wildlife can be readily undertaken using existing 
District resources such as invasive plant identification materials, and field guides. Staff should 
identify the pest to species, and then investigate its life history and life cycle, and document the 
distribution, density, population size, and population structure (i.e., percentage of each 
population in immature, adult, and reproductive stages) within the natural areas. Use the target 
pest list presented in Table 8-1 as a starting point of identifying pests that currently occur on 
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District lands. New pest species may invade District lands over time: if the pest is not listed in 
Table 8-1, staff should then do basic web searches to determine if the pest is regulated by 
statute, by which agency it is regulated, or determine if it is an unregulated pest on District 
lands. 

8.5 Prevention 
IPM in natural areas focuses first on preventative actions. Preventative actions include 
modifying human behavior and land use practices to minimize conditions that favor invasive 
plant infestation and establishment. When combined with landscape-level invasive plant 
monitoring and early detection/rapid response methods, this approach ensures that invasive 
plants can be managed when they are small, rather than large populations. 

Many invasive plants establish themselves in ruderal or disturbed areas, for example, freshly 
graded, flooded, or mechanically cleared land, while others exploit more subtle disturbance 
areas, such as edges of trails and roads or overgrazed rangelands. Management of these species 
can often be accomplished by implementing better land use practices. Landscape management 
changes such as restoring natural processes (e.g., fire and flooding), reducing stocking 
rates/using rotational grazing on rangelands, increasing biodiversity in croplands, or altering 
forestry practices on timber tracts, can reduce invasive species populations to a level where 
active management is not required (L. E. Jackson et al. 2007). Other invasive species can invade 
stable, intact landscapes. These competitive species usually require active management to 
achieve effective control. 

Seeds, insects, pets, and pathogens from anywhere in the world can easily arrive on District 
lands via numerous sources. The District’s mission includes providing recreational access to 
approximately 72,000 acres of public open space, so visitors are one of many sources of potential 
new pest infestations. For example, a nature-loving tourist may take a plane from another 
region of the world with a climate similar to California’s, and visit one of the District’s 
properties for a hike, inadvertently introducing seeds from invasive species on their hiking 
boots. 

Agricultural pest prevention programs have been implemented by governments throughout the 
world, with point-of-entry and trade distribution inspections, insect trap monitoring, and 
nursery certification. CDFA estimates that in California more than 20 million vehicles are 
monitored annually at California agricultural inspection stations when entering the state (CDFA 
n.d.-a). From these inspection stations, tens of thousands of prohibited materials are intercepted 
and seized annually which include a wide variety of agricultural pest species. Similar inspection 
systems are in place in many international ports of entry throughout the state, including 
airports, ports, and border crossings. Only more recently have regional entities and local 
governments begun to develop similar programs for species of local interest. These programs 
face many challenges in locations with defined borders where effective monitoring can occur do 
not exist.  
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Table 8-1 Invasive Plant Species Documented as Present on the District Lands as of 2025 

Scientific Name Common Name Life Form 
Cal-IPC Invasive 
Status (2025)a Midpen Ratingb Final Rating 

Acacia baileyana Cootamundra wattle Tree, Shrub High Risk  -- High Risk 

Acacia dealbata Silver wattle Tree, Shrub Moderate -- Moderate 

Acacia decurrens Green wattle Tree -- Limited Limited 

Acacia mearnsii Black wattle Tree, Shrub -- Limited Limited 

Acacia melanoxylon Blackwood acacia Tree, Annual herb Limited -- Limited 

Acacia pycnantha Golden wattle Tree, Shrub High Risk -- High Risk 

Acacia retinodes Ever blooming acacia Tree, Perennial herb -- Limited Limited 

Acacia verticillata Star acacia Tree, Shrub -- Limited Limited 

Acaena novae-zelandiae Biddy biddy Shrub (stem succulent) High Risk -- High Risk 

Aegilops cylindrica Jointed goatgrass Annual grass High Risk -- High Risk 

Aegilops triuncialisCarduus 
pycnocephalus Goatgrass Annual grass High -- High 

Ageratina adenophora Thoroughwort Perennial herb Moderate -- Moderate 

Agrostis avenacea Pacific bentgrass Perennial grass Limited -- Limited 

Ailanthus altissima  Tree of heaven Tree Moderate -- Moderate 

Alopecurus pratensis Meadow foxtail Perennial grass High Risk -- High Risk 

Anthoxanthum odoratum Sweet vernal grass Annual, Perennial grass Limited -- Limited 

Anthriscus caucalis Bur chervil Annual herb, Vine -- Limited Limited 

Arctotheca prostrata Prostrate cape weed Annual, Perennial herb Moderate -- Moderate 

Arrhenatherum elatius Tall oatgrass Perennial grass -- Limited Limited 

Arum italicum Italian lords and ladies Perennial herb High Risk -- High Risk 

Arundo donax Giant reed Perennial grass High-Moderate -- High 
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Scientific Name Common Name Life Form 
Cal-IPC Invasive 
Status (2025)a Midpen Ratingb Final Rating 

Avena barbata Slim oat Annual grass Moderate -- Moderate 

Avena fatua Wildoats Annual grass Moderate -- Moderate 

Bassia hyssopifolia Fivehorn smotherweed Annual herb Limited -- Limited 

Bellardia trixago Mediterranean lineseed Annual herb Limited -- Limited 

Brachypodium distachyon Purple false brome Annual, Perennial grass Moderate -- Moderate 

Brachypodium sylvaticum Slender false brome Perennial grass -- High High 

Brassica nigra Black mustard Annual herb Moderate -- Moderate 

Brassica rapa Common mustard Annual herb Limited -- Limited 

Briza maxima Rattlesnake grass Annual grass Limited -- Limited 

Bromus catharticus Rescue grass Annual, Perennial grass -- Limited Limited 

Bromus diandrus Ripgut brome Annual grass Moderate -- Moderate 

Bromus hordeaceus Soft chess Annual grass Limited -- Limited 

Bromus madritensis Foxtail chess, foxtail 
brome 

Annual grass -- Limited Limited 

Bromus tectorum Downy chess Annual grass High -- High 

Buddleja davidii Butterfly bush Tree, Shrub High Risk -- High Risk 

Carduus pycnocephalus Italian thistle Annual herb Moderate- Limited -- Moderate 

Carduus tenuiflorus Slender flowered thistle Annual herbTree Limited -- Limited 

Carex pendula Hanging sedge Perennial grass High Risk -- High Risk 

Carpobrotus edulis Iceplant Perennial herb High -- High 

Carthamus lanatus Woolly distaff thistle Annual herbTree High -- High 

Centaurea calcitrapa Purple star thistle Annual, Perennial herb Moderate -- Moderate 
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Scientific Name Common Name Life Form 
Cal-IPC Invasive 
Status (2025)a Midpen Ratingb Final Rating 

Centaurea melitensis Tocalote Annual herb Moderate -- Moderate 

Centaurea solstitialis Yellow starthistle Annual herb High -- High 

Centaurea stoebe ssp. 
micranthos Spotted knapweed Perennial herb High -- High 

Centranthus ruber Jupiter's beard Annual, Perennial herb -- Limited Limited 

Cirsium vulgare Bullthistle Perennial herb Moderate -- Moderate 

Clematis vitalba Old man's beard Vine Moderate -- Moderate 

Conium maculatum Poison hemlock Perennial herb Moderate -- Moderate 

Cortaderia jubata Andean pampas grass Perennial grass High -- High 

Cortaderia selloana Pampas grass Perennial grass -- Moderate Moderate 

Cotoneaster franchetii Cotoneaster Shrub Moderate -- Moderate 

Cotoneaster lacteus Milkflower cotoneaster Shrub Moderate -- Moderate 

Cotoneaster pannosus Woolly cotoneaster Shrub Moderate -- Moderate 

Crataegus monogyna Hawthorn Shrub Limited -- Limited 

Crocosmia Xcrocosmiiflora Monbretia Perennial herb Limited -- Limited 

Cupressus macrocarpa Monterey cypress Tree Limited -- Limited 

Cynodon dactylon Bermuda grass Perennial grass Moderate -- Moderate 

Cynosurus echinatus Dogtail grass Annual grass Moderate -- Moderate 

Cytisus multiflorus Spanish broom Shrub High Risk -- High Risk 

Cytisus scoparius Scotch broom Shrub High -- High 

Cytisus striatus Portuguese broom Shrub Moderate -- Moderate 

Dactylis glomerata Orchardgrass Perennial grass Limited -- Limited 
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Scientific Name Common Name Life Form 
Cal-IPC Invasive 
Status (2025)a Midpen Ratingb Final Rating 

Delairea odorata Cape ivy Perennial herb High -- High 

Digitalis purpurea Foxglove Perennial herb Limited -- Limited 

Dipsacus fullonum Wild teasel Perennial herb Moderate -- Moderate 

Dipsacus sativus Indian teasel Annual, Biennial herb Moderate -- Moderate 

Dittrichia graveolens Stinkwort Annual herb Moderate -- Moderate 

Echium candicans Pride of madeira Shrub Limited -- Limited 

Ehrharta erecta Upright veldt grass Perennial grass Moderate -- Moderate 

Elymus caput-medusae Medusa head Annual grass High -- High 

Erodium cicutarium Coastal heron's bill Annual herb Limited -- Limited 

Eucalyptus camaldulensis Red gum Tree Limited -- Limited 

Eucalyptus globulus Blue gum Tree -- Moderate Moderate 

Euphorbia lathyris Gopher plant Annual, Perennial herb High Risk -- High Risk 

Euphorbia oblongata Eggleaf spurge Perennial herb Limited -- Limited 

Festuca arundinacea Reed fescue Perennial grass Moderate -- Moderate 

Festuca myuros Rattail sixweeks grass Annual grass Moderate -- Moderate 

Festuca perennis Italian rye grass Annual, Perennial grass Moderate -- Moderate 

Ficus carica Common fig Tree Moderate -- Moderate 

Foeniculum vulgare Fennel Perennial herb Moderate -- Moderate 

Gazania linearis Gazania Perennial herb Moderate -- Moderate 

Genista monosperma Bridal broom Shrub Moderate -- Moderate 

Genista monspessulana French broom Shrub High -- High 

Geranium dissectum Wild geranium Annual herb Limited -- Limited 
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Scientific Name Common Name Life Form 
Cal-IPC Invasive 
Status (2025)a Midpen Ratingb Final Rating 

Geranium lucidum Shining geranium Annual, Biennial herb High Risk -- High Risk 

Geranium purpureum little Robin Annual, Biennial herb Limited -- Limited 

Geranium robertianum herb Robert Annual herb -- -- Limited 

Grevillea robusta Silkoak Tree High Risk -- High Risk 

Hedera canariensis Canary ivy Vine High -- High 

Hedera helix English ivy Vine, Shrub High -- High 

Helminthotheca echioides Bristly ox-tongue Annual, Perennial herb Limited -- Limited 

Hirschfeldia incana Mustard Perennial herb Moderate -- Moderate 

Holcus lanatus Common velvetgrass Perennial grass Moderate -- Moderate 

Hordeum marinum Seaside barley Annual grass Moderate -- Moderate 

Hordeum murinum Foxtail barley Annual grass Moderate -- Moderate 

Hypericum canariense Canary island st john's 
wort 

Shrub Moderate -- Moderate 

Hypericum perforatum Klamathweed Perennial herb -- Moderate Moderate 

Hypochaeris glabra Smooth cats ear Annual herb Limited -- Limited 

Hypochaeris radicata Hairy cats ear Perennial herb Moderate -- Moderate 

Ilex aquifolium Holly Tree, Shrub Limited -- Limited 

Iris pseudacorus Yellowflag iris Perennial herb Limited -- Limited 

Kniphofia uvaria Redhot poker Perennial herb High Risk -- High Risk 

Lactuca serriola Prickly lettuce Annual herb -- Limited Limited 

Lathyrus latifolius Sweet pea Perennial herb High Risk -- High Risk 

Lepidium chalepense Lens-podded hoary cress Annual, Perennial herb Moderate -- Moderate 
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Scientific Name Common Name Life Form 
Cal-IPC Invasive 
Status (2025)a Midpen Ratingb Final Rating 

Lepidium draba Whitetop Perennial herb Moderate -- Moderate 

Lepidium latifolium Perennial pepperweed Perennial herb High -- High 

Leucanthemum vulgare Oxe eye daisy Perennial herb Moderate -- Moderate 

Ligustrum lucidum Glossy privet Tree, Shrub Limited -- Limited 

Limonium ramosissimum Algerian sealavender Perennial herb Limited -- Limited 

Lythrum hyssopifolia Hyssop loosestrife Annual, Perennial herb Moderate -- Moderate 

Marrubium vulgare White horehound Perennial herb Limited -- Limited 

Maytenus boaria Mayten Tree, Shrub High Risk -- High Risk 

Medicago polymorpha California burclover Annual herb Limited -- Limited 

Mentha pulegium Pennyroyal Perennial herb Moderate -- Moderate 

Mesembryanthemum 
nodiflorum Small flowered iceplant Annual herb Limited -- Limited 

Myoporum laetum Ngaio tree Tree, Shrub Moderate -- Moderate 

Myosotis latifolia Wide leaved forget me not Perennial herb Limited -- Limited 

Myriophyllum aquaticum Parrot's feather Perennial herb (aquatic) High -- High 

Nassella tenuissima Mexican feathergrass Perennial grass Limited -- Limited 

Nicotiana glauca Tree tobacco Tree, Shrub Moderate -- Moderate 

Olea europaea Olive Tree, Shrub Limited -- Limited 

Oxalis pes-caprae Bermuda buttercup Perennial herb Moderate -- Moderate 

Paspalum urvillei Vasey's grass Perennial grass High Risk -- High Risk 

Phalaris aquatica Harding grass Perennial grass -- High High 

Phoenix canariensis Canary island date palm Tree Limited -- Limited 
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Scientific Name Common Name Life Form 
Cal-IPC Invasive 
Status (2025)a Midpen Ratingb Final Rating 

Pinus radiata Monterey pine Tree Limited -- Limited 

Pittosporum undulatum Victorian box Tree, Shrub High Risk -- High Risk 

Plantago lanceolata Ribwort Perennial herb Limited -- Limited 

Polypogon monspeliensis Annual beard grass Annual grass Limited -- Limited 

Prunus cerasifera Cherry plum Tree Limited -- Limited 

Pyracantha angustifolia Firethorn Shrub Limited -- Limited 

Pyracantha coccinea Scarlet firethorn Shrub Limited -- Limited 

Raphanus sativus Jointed charlock Annual, Biennial herb Limited -- Limited 

Robinia pseudoacacia Black locust Tree Limited -- Limited 

Romulea rosea Rosy sandcrocus Perennial herb High Risk -- High Risk 

Rubus armeniacus Himalayan blackberry Shrub High -- High 

Rumex acetosella Sheep sorrel Perennial herb Moderate -- Moderate 

Rumex crispus Curly dock Perennial herb Limited -- Limited 

Rumex pulcher Fiddleleaf dock Perennial herb -- Limited Limited 

Rytidosperma penicillatum Purple awned wallaby 
grass 

Perennial grass Limited -- Limited 

Salsola soda Alkali russian thistle Annual herb Moderate -- Moderate 

Schinus molle Peruvian pepper tree Tree Limited -- Limited 

Silybum marianum Milk thistle Annual, Perennial herb Limited -- Limited 

Spartium junceum Spanish broom Shrub High -- High 

Stipa miliacea Smilo grass Perennial grass Limited -- Limited 

Torilis arvensis Field hedge parsley Annual herb Moderate -- Moderate 
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Scientific Name Common Name Life Form 
Cal-IPC Invasive 
Status (2025)a Midpen Ratingb Final Rating 

Trifolium hirtum Rose clover Annual herb Limited -- Limited 

Ulex europaeus Gorse Shrub High -- High 

Urospermum picroides Bristly tail seed Annual, Perennial herb High Risk -- High Risk 

Verbascum thapsus Woolly mullein Perennial herb Limited -- Limited 

Verbena bonariensis Purple top vervain Annual, Biennial herb High Risk -- High Risk 

Vinca major Vinca Perennial herb Moderate -- Moderate 

Washingtonia robusta Mexican fan palm Tree Moderate -- Moderate 

Zantedeschia aethiopica Callalily Perennial herb Limited -- Limited 

Notes:  
a CalIPC Invasive Status Definitions: 

a. High – These species have severe ecological impacts on physical processes, plant and animal communities, and vegetation structure. Their 
reproductive biology and other attributes are conducive to moderate to high rates of dispersal and establishment. Most are widely distributed 
ecologically. 

b. Moderate – These species have substantial and apparent—but generally not severe—ecological impacts on physical processes, plant and 
animal communities, and vegetation structure. Their reproductive biology and other attributes are conducive to moderate to high rates of 
dispersal, though establishment is generally dependent upon ecological disturbance. Ecological amplitude and distribution may range from 
limited to widespread. 

c. Limited – These species are invasive but their ecological impacts are minor on a statewide level or there was not enough information to justify 
a higher score. Their reproductive biology and other attributes result in low to moderate rates of invasiveness. Ecological amplitude and 
distribution are generally limited, but these species may be locally persistent and problematic. 

b Midpen ratings: The rating that District vegetation staff has given a specific species follows the same definitions as Cal-IPC, however, if their rating 
differs from Cal-IPC, then District staff’s rating takes priority and is used for final rating values. 

Source: Species documented by Midpen staff as of 2025.
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There is no clear regulatory oversight for local programs, and there is little funding and staffing 
available. The most successful examples of local control programs have so far been limited to 
the management of aquatic pest species of restricted distribution (e.g., California’s 
quagga/zebra mussel quarantines using boating restrictions in recreational waterways) 
(California State Parks, n.d.). 

Although the District may have limited opportunities to restrict the flow of invasive species into 
its preserves from world trade and tourism, prevention is possible at smaller scales. IPMP BMPs 
and improved planning can help prevent inadvertent species introductions by requiring staff 
training on new invasive species that could invade District lands; inspection of outside 
materials, equipment, and vehicles; and requiring staff and contractors to only use clean 
materials, equipment, and vehicles on District lands. These BMPs intended to prevent 
introduction or establishment of new invasive species should be incorporated into the 
construction and maintenance of facilities, road maintenance, fire prevention, firefighting, and 
routine tool maintenance. Section 8.8 identifies specific preventative actions to reduce the 
potential to introduce and spread invasive species to District lands. Likewise, District visitors 
can be trained to identify, look for, and report new invasive species that can invade District 
lands. Educational materials and boot cleaning stations at key entrance points can help prevent 
inadvertent introductions, or catch them early. And finally, managing lands in a manner that 
monitors and reduces areas of soil disturbance, reduces unnecessary and redundant trails and 
roads, and helps promote larger, intact areas of undeveloped natural areas can also make 
District lands more resilient to new invasive species invasions. 

8.6 Damage Assessment 
Staff will determine what, if any damage to the natural area and its natural resource value, has 
resulted from the presence of the pest species. To the extent possible, quantify the damage (in 
acres, square feet, or numbers of occurrences affected) and qualitatively describe the perceived 
damage in its context. As an example, a staff person could determine that a certain percentage 
of the District’s native perennial grassland acres are infested with yellow star-thistle, a target 
pest species, resulting in displacement native species and degradation of a large percentage of 
the natural resources on District lands. Ultimately, the District’s goal is to maintain the long-
term stability and resiliency of its natural areas, therefore damage assessments must consider 
the long-term effects of the pest infestation. 

8.7 Tolerance Levels/Thresholds for Actions 
Tolerance levels vary greatly for invasive species; some species have much greater impacts on 
the environment than others, or they may be so completely mixed with native species such that 
control methods would result in unacceptable damage to native habitats or rare species, or 
simply be technologically impossible. The District’s IPM approach for invasive species begins 
with establishing site-specific conservation goals, leading to a determination of the targeted 
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actions with which specific individuals or populations can be managed to achieve the stated 
goals. 

Tolerance levels and treatment methods for invasive species are based on the potential of the 
invasive species to degrade wildlife habitat and other natural resource values such that the 
long-term stability and resiliency of its natural areas are compromised. To do so, staff must 
consider worker health and safety, visitor safety, and the technical feasibility of meaningful 
control (i.e., a cost/benefits analysis). Because many of the District’s invasive species 
populations are present across multiple preserves or present throughout the entire region, scale 
is an important variable in determining the feasibility and need for control and the selection of a 
treatment method. Unlike pest management in structural landscapes, invasive species tolerance 
levels must factor in the scale at which a management tool is both appropriate and effective. 
Treatments such as hand removal may have minimal negative unintended impacts when a few 
individuals are removed, but substantially greater impacts (e.g., soil erosion or damage to non-
target species, injury to staff) when the same treatment is applied to large areas. Similarly, the 
control of large populations of invasive plants using mechanical control methods can be cost 
prohibitive, impractical, and dangerous. The population size and habitat conditions for which 
each management technique is useful and appropriate is discussed for each section below. 
Tolerance levels not only differ by species, but also location and spatial scales. All treatment 
method selections will balance the net negative impacts to the natural environment, safety of 
the public, District workers and contractors, and the visitor experience. 

Establishing tolerance level for insipient and widespread invasive plants in common, 
widespread natural communities (e.g., yellow star-thistle in annual grasslands or French broom 
in oak woodlands) will be established on a case-by-case basis by comparing the anticipated 
benefit against the cost and potential for success of the target invasive control efforts. As an 
example, tolerance levels for French broom in oak woodlands will be determined based on the 
total amount of infested areas within total oak woodlands on the subject preserve. As a general 
rule of thumb, the tolerance level for invasive plants will be exceeded where infestations exceed 
more than 10 percent of the total amount of a sensitive vegetation type, or 25 percent of the total 
amount of a common vegetation type. When tolerance levels are exceeded, District staff will 
then assess if active control is feasible by conducting a quick cost/benefit analysis. If staff 
determines that control is technically feasible and can be accomplished using existing staff and 
budgeting parameters, an Individual Pest Plan will be prepared (Chapter3). If however, 
available pest control options are not likely to be successful, staff may elect not to implement 
active pest control. 

For federal and state listed species, certain protections are required under the state and federal 
Endangered Species Acts (ESAs), and tolerance levels will be linked to compliance with the 
ESAs. For wetlands, tolerance levels are linked to federal regulations under the federal Section 
404 Clean Water Act and to state regulations as described in Section 401 Clean Water Act and in 
the Porter-Cologne Act. For natural communities, tolerance levels will be related to degree of 
rarity in the region (as indicated by experts such as the state California Natural Diversity 
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Database, California Native Plant Society, and local experts); the relative rarity of the 
community on District lands; the technical and cost feasibility of the pest to be controlled; and 
the sensitivity of the natural community to pest damage. 

Following procedures outlined in this Chapter, District staff will qualitatively and quantitatively 
determine the degree of pest damage to the natural resource, then determine if action is 
warranted. 

8.8 Treatment Options 
When all other options for preventing or actively reducing pest population levels to below 
specified tolerance levels have been exhausted, District staff will determine treatment options. 
Because natural area pest control (typically control of invasive plants) is one of the most 
expensive and time-consuming aspects of District preserve management, special attention will 
be given to selecting proven, technically feasible, and cost-efficient least environmentally 
disruptive and harmful pest control solutions. Refer to Chapter 3 for project prioritization 
procedures intended to maximize the effectiveness and efficiency of District pest control 
actions. 

Staff will evaluate pests in natural areas as follows: 

• Pests will be treated (eradicated or controlled) when their presence could directly 
threaten the health and safety of visitors and staff. 

• For pest infestations that are affecting listed species, pest species will be treated to 
comply with state and federal ESAs, and tolerance levels will be linked to 
compliance with the ESAs. 

• For pests in wetlands, pest species will be treated to comply with the Federal 
Section 404 Clean Water Act, and state wetland regulations as described in Section 
401 Clean Water Act and in the Porter-Cologne Act. 

• Pest species may be considered for treatment (eradicated, controlled, or contained) 
if and when District staff determines that their presence is likely to result in the loss 
of the long-term stability and resiliency of the natural areas as a whole. 

• Pest species may be considered for treatment (eradicated, controlled, or contained) 
if and when District staff determines that the pest could displace or degrade 
individual natural resources (e.g., where the presence of an invasive species is 
displacing a rare plant or animal population). 
‑ For natural communities, tolerance levels will be related to the sensitivity of the 

natural community to pest damage and the degree of rarity of the individual 
natural community in the region (as indicated by experts such as the state 
California Natural Diversity Database, California Native Plant Society, and local 
experts). 

‑ For native species, tolerance levels will be related to the sensitivity of the 
individual species to pest damage and the relative rarity of the individual 
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species in the region or on District preserves. (Note: rarity to be determined by 
experts such as the state California Natural Diversity Database, California 
Native Plant Society, and local experts) 

• Pest species may not receive treatment when their presence is not likely to result in 
the loss or severe displacement or degradation of natural resources and/or when 
treatment is considered technically infeasible, unsafe, or harmful to the 
environment. 

If the target pest exceeds specified tolerance levels, the District will begin to investigate pest 
control options. This includes the following general steps involved in pest control planning: 

• Delineate a project area; 
• Determine pest control objectives; 
• Identify any dispersal routes or mechanisms that may have helped the pest enter or 

spread onto district lands; 
• Identify a range of possible pest control options using information presented 

below; 
• Select a preferred pest control approach; 
• Prepare an individual pest management plan (if necessary, see Chapter 3); 
• Implement the selected pest control approach; and 
• Using adaptive management, monitor, report (see Chapter 3) and adjust the 

selected pest control approach to achieve project objectives. 

8.8.1 Invasive Animals in Natural Lands 

Skunks, Opossums, and Raccoons 
Skunks, opossums, and raccoons can be nuisances in natural lands, in addition to buildings as 
discussed in Chapter 5, due to their digging and foraging behaviors, which can disturb soils, 
damage native vegetation, and degrade natural lands. Skunks, opossums, and raccoons also 
prey on sensitive wildlife, are attracted to human food sources that increase conflicts, and can 
damage infrastructure such as trails; additionally, their presence can raise disease risks and lead 
to unsafe human–wildlife interactions. CDFW regulates these species as nongame or furbearer 
animals so they all may be controlled without permits if found causing nuisance problems. 

Pest Management Strategies for Skunks, Opossums, and Raccoons 

Physical Control 
Box and Cage Traps. Install one-way door, live box, or cage traps. Trap design varies but solid 
wall traps are preferred for skunks to shield the trapper from skunk spray during the control 
operation. The use of live trapping methods ensures that non-target animals can be released 
unharmed. Current California Department of Fish and Wildlife (CDFW) trapping regulations 
require that trapped animals are either released immediately or euthanized, live animals may 
not be relocated without a permit from CDFW.  
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Chemical Control 
Currently there are no toxicants or fertility control agents available in California for these 
species. 

Non-Native Fish 
Known species of non-native fish in the District include black bass (Micropterus sp.), sunfish 
(Lepomis sp.), catfish (Ameiurus/Ictalurus sp.), and mosquitofish (Gambusia sp.) (Tokatlian 2026b). 
These species are generally found in man-made stock ponds and reservoirs but some also occur 
in natural sag ponds. The District does not actively manage non-native fish in man-made water 
bodies unless the water body also supports protected native species such as the California red-
legged frog. In special cases where protected species are present, ponds are typically drained for 
sufficient time to eliminate all non-native fish species and then refilled. As most non-native fish 
species are managed as game fish by the CDFW, special permits are typically obtained for their 
control. 

Bullfrogs 
The American bullfrog (Rana [Lithobates] catesbeiana) is a large, brilliant green amphibian that is 
native to eastern North America. Its natural range does not extend west of the Rocky Mountains 
and Great Plains, but it is an increasingly common invasive animal in the western United States. 
Bullfrogs are sold throughout the world as food, pets, fish bait, and for educational purposes. They 
sometimes become unwanted pets or escape from frog farms and grocery stores, and as a result 
have readily established themselves in all suitable habitats throughout California. 

Bullfrogs are classified by the CDFW as a game amphibian and are regulated by state fishing 
regulations. As a game amphibian, commercial and sport collection is permitted with 
commercial and sport fishing licenses, but individuals cannot be controlled as an invasive 
species unless they are specifically used for a purpose (i.e., wanton waste is prohibited by 
statute). State fishing regulations do not include any depredation conditions, so all bullfrog 
control efforts and programs require a specific Memorandum of Understanding or Special 
Permit from the CDFW (Tokatlian 2026a) . 

American bullfrogs are most problematic in the District because they directly affect the federally 
Threatened California red-legged frog (Rana draytonii) and San Francisco garter snake 
(Thamnophis sirtalis tetrataenia) (Lawler et al. 1999; Kim et al. 2021). In habitats where they exist 
together, large, overwintering bullfrog tadpoles can compete with California red-legged frog 
tadpoles or even consume them directly. Adult bullfrogs consume California red-legged frogs 
in all forms (i.e., as tadpoles, metamorphs, or as adult frogs), in addition to other native wildlife 
species such as newts, salamanders, garter snakes, birds, and bats. Their voracious appetites 
have been implicated in the declines of many North American amphibian species. 

In addition to competition and predation, bullfrogs spread chytrid fungus – a lethal skin disease 
known as chytridmycosis that impacts many of California’s native amphibians (Schloegel et al. 
2009). Chytrid fungus is a non-native fungal pathogen from Asia that has spread resulting in 
amphibian population decline all over the world. Because bullfrogs are domestically raised for 
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food and educational purposes worldwide, many that are imported to California each year 
carry the chytrid fungus from unregulated foreign frog farms. As these individual frogs are 
accidentally or intentionally released into the wild, they help to spread the fungal disease 
throughout native amphibian populations. 

Prevention and control of American bullfrogs is discussed below. Tolerance levels and treatment 
methods are also outlined in Table 8-2. 

Prevention 
• Education. Education can be an important tool for the District in preventing 

captive frogs from being intentionally released onto District lands. Some people 
feel ethically motivated to release captive pets and food animals back into natural 
environments for humane reasons or when they no longer wish to care for them. 
Public outreach and judiciously placed educational materials such as signs and 
brochures in District preserves with wetlands may be a useful strategy to curb 
intentional releases of animals. 

Physical Control 
• Gigging or shooting. Gigging or shooting American bullfrogs (a pest species not 

native to California) are two methods that are implemented with small caliber air 
rifles and lead-free ammunition to eliminate individual adult bullfrogs. Gigging is 
the targeted spearing of fish or frogs with barbed tines mounted on a long pole. 
Both gigging and shooting are effective and humane methods for selective removal 
of target adult bullfrogs. However, this treatment method alone will rarely 
eradicate bullfrogs from the target area because only a portion of adults are 
usually found, and it does not control eggs or larval stages. Some studies have 
indicated that adult metamorph removal (i.e., removal of immature bullfrogs) is 
the most economical removal method for population suppression (Govindarajulu 
et al. 2005). Egg masses can also be collected to remove additional life stages at the 
appropriate time of year. 

• Trapping. Submerged funnel traps and floating cage traps can be used to control 
different life stages of American bullfrogs. Funnel traps designed for catching 
baitfish can be used to live capture bullfrog tadpoles. Floating cage traps have been 
successfully used to catch adult frogs. Trap designs for bullfrog removal are 
relatively recent and mainly rely on modifying Australian cane toad traps. 
Methods designed to trap multiple life stages of frogs in parallel have proven to be 
effective for bullfrog management (Snow and Witmer 2011). Though trapping is a 
recently developed treatment method for bullfrogs, it may be effective especially 
where other sensitive amphibian species are present to which impacts must be 
avoided. 

• Electrical currents. Use of electrical currents (electroshocking) to temporary 
disable frogs in netting and gigging operations have proved to be effective in some 
control programs (Orchard 2011). Twelve volt (12v) direct current (DC) 
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electroshockers that are typically used in fisheries management are mounted either 
on small boats or on backpacks, then the electroshock current applied to the 
surface of the wetland. This treatment is non-specific, and will affect all aquatic 
species within the range of the electroshocking ‘wand’. Electroshocking is not 
lethal, rather it shocks and lifts the affected individuals to the surface where they 
can be netted or otherwise collected. This treatment method, therefore, must be 
followed by another treatment method such as hand removal or gigging. Even 
with follow-up control of individuals found by electroshocking, this treatment 
method alone will rarely eradicate bullfrogs from the target area because only a 
portion of adults are usually found, and it does not control eggs or larval stages. 

• Habitat Manipulation. Pond draining is one of the most common methods used for 
bullfrog control in California, especially in projects where protected species may be 
present such as the native California red-legged frog. American bullfrogs need a 
perennial water source to complete their lifestyle. In contrast, California red-legged 
frogs only need water during their breeding cycle. The USFWS California Red-legged 
frog Recovery Plan and others recommend draining ponds that contain both bullfrog 
and California red-legged frog species every other year to reduce the habitat 
suitability for bullfrogs (Gray 2009) .Type conversion of permanent stock ponds to 
ephemeral wetlands can also reduce bullfrog populations across a landscape scale. 

Chemical Control 
No toxicants or fertility control treatments are registered for use in controlling bullfrogs in 
California (Table 8-2). 

Table 8-2 Treatment Methods for American Bullfrogs 

Pest 
Category 

Treatment Method 
Thresholds 

Timing Treatment Treatment Constraints 

American 
Bullfrogs 

Incipient: < 25 
individuals 

Adults present in 
breeding ponds 
(February -October) 

Hand removal of 
adults; gigging, 
shooting adults and 
metamorphs, dipnet 
collection of larvae, 
egg mass collection 

Small populations - 
accessible water 
bodies only 

Medium - Expanding 
Population 

Adults and juveniles 
present in breeding 
ponds (February -
August) 

Funnel and cage 
trapping 

Requires combined 
trapping of tadpoles 
and adults 
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Pest 
Category 

Treatment Method 
Thresholds 

Timing Treatment Treatment Constraints 

Large - established 
populations in 
managed ponds 

Adults present in 
breeding ponds (April 
- October) 

Pond draining  Not possible in 
wetlands or where 
other natural 
resource may be 
damaged by draining 

Other Non-Native Amphibians and Reptiles 
Several species of non-native turtles are known to occur in District ponds and water bodies. 
These species are common food items for Bay Area ethnic communities and/or pet species. The 
red-eared slider (Trachemys scripta elegans) is the most common species known to occur within 
the District and an eastern snapping turtle (Chelydra serpentina serpentina) and river cooter 
(Pseudemys concinna) have been documented in at least one District pond. Red-eared sliders are 
managed as game fish species and snapping turtles are a restricted species in California. The 
District does not actively manage red-eared sliders unless the water body also supports 
protected, native species such as California red-legged frogs. The District will attempt to trap 
non-native turtles and remove them in compliance with CDFW when they share habitat with 
protected, native species. The District will attempt to trap restricted amphibian and reptile 
species in compliance with CDFW, and send applicable species to wildlife sanctuaries, as 
appropriate. Traps are designed specific to the target species and meant to capture the turtles 
without harm. Traps are checked daily for release and documentation of any native species and 
removal of any non-native species. A qualified biologist determines if any native species are 
present in the trapping area and consults with CDFW and USFWS if special-status species are 
present. A qualified biologist complies with CDFW recommendations for restricted species 
since they are illegal to possess in California without a special permit. In special cases, ponds are 
drained for sufficient time to collect and eliminate non-native amphibian species (in compliance 
with the Fish and Game Code) and then refilled. See information on pond draining presented 
above for bullfrogs. 

Feral Pigs 
Feral pigs (Sus scofra) are one of the most destructive wildlife species in California and continue 
to expand their range throughout the entire United States. Feral domestic and wild Eurasian 
pigs are not native to North America but have been introduced in multiple events. These wild 
pigs have hybridized to become unique, abundant invasive pests in California, and they are 
thought to be one of the most prolific large mammals on earth (West et al. 2009) 

Any pig living unassisted in the wild in California is classified as a game animal by current the 
Fish and Game Code, which regulates the sport harvest of game animals in California. Pigs have 
extremely generous allowable methods of sport take, and can be harvested year-round in 
unlimited quantities with a hunting license and valid pig tag. Because they are also regulated as 
an agricultural pest in California by the USDA – APHIS Wildlife Damage Control Services and 
the CDFA, their management is often regulated by depredation permits from the CDFW. These 
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permits can be obtained by private growers, ranchers, or other landowners and public agencies 
when proof of economic damage can be documented to the CDFW. 

Pigs are mammals that are capable of extremely high reproductive rates when environmental 
conditions are favorable. In California’s Coast Ranges, they can reach high populations densities 
because of cool weather, year-round access to water, and food (including acorns, a favored food 
source) through the winter months. Their invasive potential is largely because of their ability to 
quickly increase population size; they reach sexual maturity at young ages, females can have 
multiple litters each year, and natural mortality rates are generally low with few native 
predators. They can also disperse over large distances to invade new habitats and so cannot be 
managed effectively on a local basis. 

Pigs cause damage to California agriculture and native fish and wildlife. Their destructive 
rooting behavior is visible in many natural areas. Rooting increases erosion and soil 
sedimentation, decreases water quality, directly reduces native plant species (e.g., ingestion of 
tubers, acorns), and promotes the establishment of non-native and invasive plants in disturbed 
soils (Kotanen 1995; Seward et al. 2004). They also create competition for food resources that 
would normally be consumed by native wildlife (especially winter acorns), spread disease to 
wildlife, and consume ground nesting birds, reptiles, amphibians, and small mammals (Barrett 
1982; Conservation Biology Institute 2009). Feral pigs also cause significant crop damage 
through the direct consumption and damage to crops, transmission of disease to livestock, and 
other damages to property and agricultural infrastructure (U. S. Department of Agriculture 
2011). The District has in the past conducted feral pig predation under a CDFW permit. 

Pest Management Strategies and Wild Pigs 
Under the direction of the California Department of Fish and Wildlife, the District has 
developed a management program to capture feral pigs using baited traps and humane 
termination (shooting). As part of the program, the District coordinates with other regional land 
management agencies that are controlling feral pig populations. 

Feral pig rooting, damage, and sightings have substantially decreased on District lands in recent 
years. Prevention and control of feral and wild pigs is discussed below. Tolerance levels and 
treatment methods are also outlined in Table 8-3. 

Table 8-3 Treatment Methods for Feral and Wild Pigs 

Pest Category 
Treatment Method 

Threshold 
Timing Treatment Treatment Constraints 

Feral and Wild 
Pigs 

Incipient: ≤ 2 
individuals 

Year-round 

Shooting 
incidentally 
observed 
individuals 

Not possible in 
heavy visitor use 
areas 

Medium to large 
populations 

Year-round 
Cage and corral 
trapping program 

-- 
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Prevention 
• Fencing. Exclusion of pigs with pig-proof fencing can be effective in preventing 

high value areas from being invaded by pigs. Fencing must be maintained 
annually to be effective. Pig-proof fencing is usually very expensive to install and 
maintain and also has the possibility of restricting the movement of native animal 
species. It is an effective strategy for protecting extremely high value natural areas, 
agricultural lands, or archeological sites in small areas. 

Physical Control 
• Shooting. Shooting (either hunting or professional depredation) is the most 

common method for feral pig control throughout California (CDFW n.d.) Though 
state sport hunting is regulated in such a way to offer some control of pig 
populations, there can still be a population increase above target levels because 
pigs often change their behaviors to avoid hunting pressure. Permitted 
depredation hunting with the assistance of tracking dogs or using nighttime vision 
aids and thermal imaging can increase the effectiveness of managing populations. 
Shooting methods should only employ lead-free, copper-based ammunition to 
reduce non-target mortality to pig carcass scavengers. Shooting has limited public 
appeal in and near recreational facilities and may not be a practical option for the 
District. 

• Trapping. Trapping is the most effective means for regulating wild pig 
populations on a small landscape scale, although it must be done in perpetuity to 
maintain low population numbers. Cage- or corral-type traps are the most 
commonly used trap design in California. Snares have been found to be highly 
successful in Hawaii and Texas. Cage traps function by attracting single or 
multiple pigs into traps with bait through a one-way or guillotine trap door. Since 
pigs have large home ranges and they can disperse over large landscapes, effective 
trapping must focus on areas pigs are actively using. This requires the trapper to 
scout large landscapes or use a network of camera-traps to identify locations where 
pigs are actively travelling and feeding. Pre-baiting increases the effectiveness of 
live-catch traps. Trapping requires great effort and costs are typically high, but it is 
currently one of the most effective methods available for population control. All 
cage trap and snaring methods must be permitted through the CDFW on a project-
by-project basis. 

Chemical Control 
• Toxicants. No toxicants are currently registered for the control of pigs, although 

some are in development (e.g., warfarin and sodium nitrite) for Federal 
registration through the EPA (M. Smith 2020). 

• Contraception. Currently, no immuno-contraceptives are registered for use on 
wild pigs although some are in development. The Wildlife Society considers wild 
pig contraception controls to be impractical in the field (Fagerstone et al. 2002) so 
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they are likely not a viable treatment method for managing feral pigs on District 
lands. 

Feral Pets 
As with non-native turtles, domestic animals are sometimes released by preserve visitors, or 
wander into preserves on their own. Some people feel ethically motivated to release captive pets 
and food animals back into natural environments for humane reasons or when they no longer 
wish to care for them. As a result, domestic cats, dogs, rabbits and other species end up living in 
preserves, and consuming native rodents, plants, and insects. 

Prevention 
Education can be an important tool for the District in preventing pets from being intentionally 
released onto District lands. Public outreach and judiciously placed educational materials such 
as signs and brochures in District preserves may be a useful strategy to curb intentional releases 
of animals. 

Live Capture 
Use catch pole or otherwise trap feral dogs, cats, turtles, rabbits and other domesticated animals 
found escaped or released in the preserves and return them to their owners or turn them over to 
local animal control departments or animal shelters. 

8.8.2 Invasive Plants 
The selection of physical control, chemical control, or other treatment methods for the District’s 
target invasive plant species on over 72,000 acres of terrestrial and aquatic habitats in natural 
areas, various rangelands, and agricultural properties is an extremely complex task. This 
document is only intended to summarize generalized options for simplified management 
scenarios, and to provide decision-making tools for the thoughtful implementation of an IPM 
strategy. Staff who are selecting a project-level IPM strategy must consider site-specific 
conditions, detailed life history information for a target invasive plant, project history, an 
understanding of the native vegetation where these plants occur, the impacts of the target plant, 
and the feasibility for safe and effective long-term control. Maintaining pest levels below a 
desired tolerance level will ultimately rely on several integrated methods for various stages of 
the project; rarely will a single method, pesticide or otherwise, suffice to achieve long-term 
success. 

Annual and Biennial Invasive Plants 
Annual plants live for one growing season and germinate from seed. Only the dormant seed 
bridges the gap between one generation and the next. Biennial plants have a similar life history 
except they can live for several growing seasons before flowering and death. After germination, 
many species develop into prostrate (i.e., ground-hugging) basal rosettes. This growth form 
allows the plant to suppress germination of other plants near its root zone to maximize the solar 
energy reaching its leaves. After a critical amount of energy is collected and stored in the basal 
rosette form, the plant initiates its final growth stage and elongates or ‘bolts’ to produce a 
flowering stalk. Environmental cues that initiate bolting, flowering, and seed production 
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include changes in day length, light and temperature, soil moisture and other stresses to the 
plant (California Weed Science Society 2002). 

Many annual plants, both native and non-native, are considered ‘weedy’ because they have 
generalist rather than specialist life history traits. Annuals may be self-fertile or require 
pollination, or may use a combination of both pollination strategies. Often, invasive plants are 
highly successful because they produce many viable seeds with or without specialized 
pollination. In contrast, many native plants rely on specific native pollinators such as solitary 
native bees and cannot compete with the volume of seed production of invasive plants. Since 
annuals rely entirely on seed production for survival, the most successful invasive annual 
plants typically produce tremendous amounts of seeds each year. Many invasive (and native) 
species also have specialized seed coats that aid in seed dormancy in the soil, allowing the seed 
bank of a plant to persist in the soil for many years. Seed dormancy allows the plant to 
germinate only when environmental conditions ideal for growth are present and allows for 
seedling emergence over several decades instead of just one or a few years. The extended 
germination period of some invasive species can be problematic for control efforts, as follow-up 
treatments for new seedlings may be required for many years. 

Within District lands there are two main growing seasons for annual and biennial invasive 
plants: referred to as early season and late season. Early season annuals and biennials 
germinate, flower, and seed between November and June, while late season annuals and 
biennials germinate, flower, and seed between February and September. Common annual 
invasive plants that the District currently manages include yellow star-thistle (Centaurea 
solstitialis), wooly distaff thistle (Carthamus lanatus), and Italian thistle (Carduus pycnocephalus). 
Biennials include purple star-thistle (Centaurea calcitrapa) and poison hemlock (Conium 
maculatum). 

Perennial Invasive Plants 
Perennial plants persist for many growing seasons and have a great diversity of growth 
strategies. Perennials include ferns, bulbs, herbaceous plants, woody shrubs, and trees. 
Herbaceous perennial plants typically go dormant, die back, and or lose their leaves each winter 
and regrow from the root system the following spring. Evergreen perennial plants retain their 
above-ground stems and leaves throughout their life, except sometimes in cases of extreme 
stress (e.g., drought). Deciduous perennial plants retain their aboveground stems but lose their 
leaves seasonally when they are not actively growing. Trees and shrubs are perennial plants 
with woody stems and can be either evergreen or deciduous. 

Understanding the biology and reproduction method of perennials is essential to developing 
effective control strategies. Perennial plants can have multiple reproduction methods, including 
seeds, re-growing from vegetation fragments, or resprouting or colonizing from roots. In some 
cases, species may use a combination of all these reproductive strategies for successful 
establishment and expansion. Perennial plants can spread vegetatively from many different 
portions of the plant (e.g., from runners, tubers or bulbs, root fragments) depending on species. 
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Preventing seed production in perennial invasive species that rely exclusively on seeds for 
regeneration can deplete the existing seed bank, (as with annuals), but this strategy does not 
address the parent population which must also be controlled. Control of perennial plants often 
focuses on removal of the roots or other underground storage tissues, where energy reserves 
are stored. However, this treatment method may result in ground disturbance and/or soil 
erosion that must also be mitigated or avoided. 

Pest Management Strategies for Invasive Plants 
Prevention and control of invasive plants is discussed below. Tolerance levels and treatment 
methods are also outlined in Table 8-4 (Annual Plants), Table 8-5 (Perennial Plants), and Table 
8-6 (Aquatic Plants). 

Prevention 
• Implement an employee and contractor prevention training program (refer to 

Appendix C for the IPMP BMPs and Section 3.9); include invasive plant 
identification and cleaning protocols for clothing, tools, and vehicles. 

• Inspect recreational facilities (e.g., parking lots, trails, visitor centers) that 
experience high visitor use often during target invasive plant flowering and seed 
production times. Treat any detected target invasive plant populations to prevent 
spread from the facility into the preserves. 

• Establish and maintain cleaning and prevention facilities (e.g., boot cleaning 
stations) and post educational materials in parking lots and trailheads to 
encourage visitors to clean their boots, socks, pants, etc. before entering District 
lands. 

• If target invasive plants have already begun to flower and set seed before 
management, consider manual control methods (e.g., cutting and bagging the 
flower/seed heads) intended to reduce the number of new seeds released. This type 
of active management is only feasible for small populations. 

• Prevent the spread of plant fragments (roots, stems) of certain perennial species 
that can produce new plants from these plant fragments during soil disturbing 
activities such as trail and road maintenance. 

Physical Control 
Physical control of invasive plants includes actions that physically remove plants in part or in 
their entirely, including (but not limited to) hand pulling using weed wrenches; shovels; 
mechanical controls using brush cutters, chainsaws, mowers, pole pruner, chippers, masticators, 
and other similar equipment, and other types of control to remove plants such as green flaming 
(i.e., use of a propane torch on emergent seedlings), or grazing the plant using livestock. These 
types of controls are described in more detail below. 

• Pulling of individual plants by hand before flowering and seed development. 
Given the stout taproot of many annuals and biennials, it is best to undertake hand 
removal after regular periods of rain when the soil is moist and the entire taproot 
can be easily removed. Grasp the plant at the base and pull straight up. 
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• Leaving the portion of the root deeper than a quarter to a half inch below the 
surface is usually acceptable for annual species as they are not likely to re-
sprout from a remaining root fragment. Digging tools can also be used to loosen 
the root out of the soil, however, limit the amount of soil disturbance as much as 
possible. 

• Cutting plants below the root crown with a pick or shovel before flowering or 
seed set (to be applied only to crown-sprouting plant species). Perennial invasive 
plants with large amounts of vegetative material are often easier to control once 
the mass of above-ground vegetation is cut to near-ground level (e.g., large 
perennial grasses and shrubs) to improve access to the root system. For plants that 
can regenerate from underground root fragments, root and/or stem material will 
be carefully collected, then disposed of in compost or garbage offsite or completely 
covered (composted, solarized) onsite to prevent it from re-establishing onsite. 

• Mowing of late season annuals/biennials when a very small percentage of plants 
are beginning to flower. Mow as close to the ground as is safe (hitting rocks with 
mowing equipment may cause sparks and risk starting a fire). Follow-up mowing 
may be required at four- to six-week intervals. Mowing early season 
annuals/biennials, or mowing late season annuals/biennials too early will likely 
result in resprouting and formation of multiple flowering stalks during bolting 
(thereby increasing seed production). 

• Green flaming of young seedlings with a hot propane flame immediately 
following germination. This method is typically applied in early winter, during or 
immediately after a rain event to reduce potential for wildfires. “Green flaming” is 
only effective on some species of non-fire adapted herbaceous and shrub species 
(dicots), and it is not effective on grasses (monocots). 

• Selective grazing to remove or suppress some species when grazing is timed for 
periods when the plants are both palatable to the selected type of livestock (e.g., 
goats for brush, cattle or sheep for grasses) and susceptible to grazing effects (i.e., 
when plants are very young and do not have substantial underground energy 
reserves built up to support re-sprouting). 

• Hand removal of small insipient populations of perennial invasive plants. 
Hand-removal of mature plant parts will be accomplished using a weed wrench, or 
by digging up individual plants, including as much of the root system as possible. 
Multiple re-treatments will be required for the control of most invasive perennials, 
because their root systems are often large and challenging to pull manually and 
many species have regenerating roots, stolons, and rhizomes that can break off 
during the removal effort and regrow. Digging can also promote soil disturbance, a 
secondary effect that can promote the germination of new seedlings in disturbed 
soils areas. 

• Burning to reduce green waste. After large stands of broom are pulled, the green 
plants will be stacked in piles no greater than six feet by six feet to dry out. The 
piles will be located on mineral soils with a 4-inch by 12-foot wide trench to catch 
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debris and will not be located under the drip line of trees. Brush piles will be 
burned during the wet season on days that the Bay Area Air District (Formerly the 
Bay Area Air Quality Management District) designates as “open burn status” and 
the piles will be monitored to ensure that all combustible material is consumed 
before leaving the site. Open Burning Regulation 5 Notification Form will be filed 
with the Air District, and all conditions of the Air District regulations will be 
followed. 

• Use of tractor-mounted implements. Jawz is a hydraulic implement mounted onto 
an excavator or other tractor. Opposing jaws pinch the stalk of the plant and the 
arm of the excavator pulls the plant out by its roots and then drops it in a pile for 
future burning, chipping, or composting. The use of Jawz will be limited in steep 
terrain and areas where there is excessive soil. Removal of coyote brush is the most 
common species that Jawz are used for on District lands. 

• Use of a masticator for brushing. A masticator is a high-rotation drum with fixed 
teeth mounted on the hydraulic arm of an excavator that pulverizes vegetation. A 
masticator will be used for structure brushing, road brushing, parking lot 
brushing, fuel breaks, and brush removal in grasslands. The masticator will cut 
vegetation ranging from grass to 6-inch diameter trees and can reach up to 22 feet 
horizontally. Masticators leave behind mulch and pieces of shattered wood up to 
approximately 12 inches long and can require, depending on vegetation, follow-up 
use of chainsaws by field staff. Use of a masticator is limited by terrain and soil 
moisture (i.e., soft ground). A masticator will be used less than four miles per year. 

Biological Control 
Hairy weevils are used as biocontrol insects for yellow star-thistle, which involves the release of 
approximately 20,000 hairy weevils (Eustenopus villosus) on approximately 800 acres per year at 
Fremont Older, Monte Bello, Rancho San Antonio, Russian Ridge, Skyline Ridge and St. 
Joseph’s Hill and possibly biocontrol at other preserves in the future. This form of biocontrol is 
intended to control seed production of yellow star-thistle. Selected areas are typically heavily 
infested with yellow star-thistle, and other forms of control were determined to be infeasible 
due to site access limitations, labor costs or staffing safety issues. In these instances, biocontrol is 
intended to keep the infestations from spreading or becoming denser, until such time as other 
methods can be used. 

Table 8-4 Treatment Thresholds and Methods for Annual and Biennial Invasive Plants 

Pest 
Category 

Treatment 
Method 

Thresholds 
Phenology Timing Treatment Treatment Constraints - Assets 

Annual/Bi
ennial 
Invasive 
Plants 

Incipient/sm
all: 
< 100 
individuals 

Basal rosette 
or bolting 
before seed 
production 

February - 
May 

Manual 
(Hand 
removal) 

Use for small infestations only; 
worker hazards may occur 
when applied at larger scales 
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Pest 
Category 

Treatment 
Method 

Thresholds 
Phenology Timing Treatment Treatment Constraints - Assets 

Small to 
medium:  
< 5 acres 

Bolt stage – 
flowering 

March - June 
Cutting 
(Mowing) 

Not effective on most species 
- especially not biennials; to 
be used for 
suppression/containment 
goals only 

Small to 
medium: 
 < 5 acres 

Early seedling 
- from 
germination 
to 
appearance 
of first true 
leaves 

November- 
January 

Propane 
Torch (Green 
Flaming) 

Narrow timing window; only 
appropriate for sparse 
vegetation with low ignition 
potential. Usually applied 
during rain events to reduce 
wildfire risk. 

Medium to 
large:  
> 5 acres 

Seedling to 
pre-flowering 
grasses 

December- 
April 

Herbicide: 
clethodim 

Highly selective to monocots 
only; rate selective for annual 
grasses only 

Seedling 
stage through 
late 
flowering/bud 
stage 

December- 
April 

Herbicide: 
glyphosate 
IPA and 
glyphosate k 

Spot treatments; non-selective 

Pre-
germination 
to flowering 
stage 

November- 
July 

Herbicide: 
imazapyr 
(pre/post 
emergent) 

Spot treatments where 
residual control of seedlings is 
desired; non-selective 

Ranging plant 
size 

March-
November 

Herbicide: 
triclopyr BEE 
(post 
emergent)  

Spot treatment for control of 
annual and perennial 
broadleaf weeds and woody 
plants 

Ranging plant 
size 

Anytime  

Herbicide: 
triclopyr TEA 
(post 
emergent)  

Spot treatment for control of 
annual and perennial 
broadleaf weeds and woody 
plants 

Large: > 5 
acres 

Pre-
germination 
to dicot 
seedling 
stage 

December- 
February 

Herbicide: 
aminopyralid 
(pre/post 
emergent) 

Moderately selective for 
specific dicot plant families 
only; promotes grass and 
unaffected dicot species 

Later dicot 
seedling 
stages – 
bolting 

January - 
March 

Herbicide: 
clopyralid 
(pre/post 
emergent) 

Highly selective for specific 
dicot plant families only; 
promotes grass and 
unaffected dicot species 
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Pest 
Category 

Treatment 
Method 

Thresholds 
Phenology Timing Treatment Treatment Constraints - Assets 

Bolt stage – 
flowering 

March - June Grazing 

Effective on only some 
species; effectiveness varies 
by stock type, grazing season, 
grazing rotation, and intensity 

Ranging plant 
size 

March-
November 

Herbicide: 
triclopyr BEE 
(post 
emergent)  

Spot treatment for control of 
annual and perennial 
broadleaf weeds and woody 
plants 

Ranging plant 
size 

Anytime  

Herbicide: 
triclopyr TEA 
(post 
emergent)  

Spot treatment for control of 
annual and perennial 
broadleaf weeds and woody 
plants 

Table 8-5 Treatment Thresholds and Methods for Perennial Invasive Plants 

Pest 
Category 

Treatment 
Method 

Thresholds 
Phenology Timing Treatment Treatment Constraints - Assets 

Perennial 
Invasive 
Plants 

Incipient/sm
all: 
< 100 
individuals 

Herbaceous 
perennials 
seedling to 
mature 

Any time 
Manual 
(Hand 
removal) 

Use for small infestations only; 
worker hazards may occur 
when applied at larger scales 

Incipient/sm
all: woody 
plants with 
trunk 
diameter < 
2” 

Woody 
plants/trees -
Seedling to 
mature 

Any time 

Manual 
(Digging -
Leveraged 
Pulling) 

Use for small infestations 
only; worker hazards may 
occur when applied at larger 
scales 

Small to 
medium: < 5 
acres 

Flowering to 
bud stage 

December- 
July 

Cutting 
(Mowing) 

Not effective on most species; 
for 
suppression/containment/pre-
treatment goals only 

Small to 
medium: 
 < 5 acres 

Early seedling 
– from 
germination 
to 
appearance 
of first true 
leaves 

November- 
January 

Propane 
Torch (Green 
Flaming) 

Narrow timing window; only 
appropriate for bare ground 
areas with no ignition 
potential 

Medium to 
large: > 5 
acres 

Seedling to 
pre-flowering 
grasses 

December- 
April 

Herbicide: 
clethodim 

Highly selective to monocots 
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Pest 
Category 

Treatment 
Method 

Thresholds 
Phenology Timing Treatment Treatment Constraints - Assets 

Seedling 
stage OR late 
flowering/bud 
stage 

December- 
July 

Herbicide: 
glyphosate 
IPA and 
glyphosate k 

Spot treatments; non-selective 

Seedling or 
actively 
growing 

December- 
June 

Herbicide: 
aminopyralid 
(pre/post 
emergent) 

Moderately selective for 
specific dicot plant families 
only; good for difficult to 
control vines/brambles 

Seedling or 
actively 
growing 

December- 
June 

Herbicide: 
clopyralid 
(pre/post 
emergent) 

Highly selective for specific 
dicot plant families only; good 
for difficult to control 
vines/brambles 

Pre-
germination 
to flowering 
stage 

November- 
October 

Herbicide: 
imazapyr 

Spot treatments where 
residual control of seedlings 
is desired or difficult to 
control species; non-selective 

Ranging plant 
size 

March-
November 

Herbicide: 
triclopyr BEE 
(post 
emergent)  

Spot treatment for control of 
annual and perennial 
broadleaf weeds and woody 
plants 

Ranging plant 
size 

Anytime  

Herbicide: 
triclopyr TEA 
(post 
emergent)  

Spot treatment for control of 
annual and perennial 
broadleaf weeds and woody 
plants 

Trees > 6” 
stump 
diameter 

Actively 
growing, 
post-
flowering 

Anytime 

Herbicide: 
glyphosate 
IPA and 
glyphosate k 

Spot treatments; non-
selective 

Actively 
growing, 
post-
flowering 

Anytime 
Herbicide: 
imazapyr 

Spot treatments where 
residual control of seedlings 
is desired or difficult to 
control species; non-
selective; basal bark 
treatments 

Conifers – 
mature 

Anytime Cutting 

Hand methods time 
consuming; mechanical 
harvesters for large areas > 
10 acres 
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Chemical Control 
Chemical control of annual and biennial weeds includes two strategies to treat different life 
stages: 1) post-emergent (i.e., direct application of herbicide to eliminate the plant), and 2) pre-
emergent (i.e., treatment to prevent the germination of seeds). Herbicides are also classified as 
either selective or non-selective. Selective herbicides control plants in specific plant families or 
life stages, while allowing other plants to survive uninjured. Using selective herbicides can be a 
powerful tool in balancing active management with protecting desirable, native vegetation 
types. Non-selective herbicides and application methods injure all plant species that are directly 
exposed to treatment, so should be directed only to the target species. Selectivity may be based 
on the chemistry of the herbicide, but can change with the timing of the application. 

• Aminopyralid is a selective herbicide used to control broadleaf invasive plants, 
especially sunflower and bean plant families. The pesticide product is considered 
to have low exposure risks associated with wildlife and humans, especially in 
natural areas where exposure levels will be of short duration and low total 
exposure rates (Table 3-3). Plants in the nightshade, bean, rose, and sunflower 
families are particularly sensitive to this herbicide. However, grasses are not 
affected by the herbicide when used after grass seed germination, making it an 
attractive IPM option for annual plant control in grasslands. Aminopyralid 
disrupts the normal hormone balance, targeting auxins, and causing uncontrolled 
growth in susceptible plants. Symptoms of effective aminopyralid application 
include bending and twisting of stems and petioles, swelling at nodes, stem 
elongation, leaf curling, chlorosis (yellowing) of growing points, and plant 
mortality within three to five weeks. Aminopyralid persists in the soil and is 
absorbed by plant roots, and thus prevents germination of new seeds after an 
initial treatment. It can be used before an invasive plant species germinates in a 
known population area, or well after seedlings emerge, making it a nimble tool for 
invasive species plant control. 

• Clethodim is a selective herbicide that provides post-emergent control of grasses. 
It does not affect broadleaf plants or sedges and has no uptake through roots or 
pre-emergent effect. Clethodim is a lipid-synthesis regulating herbicide that 
impacts chemical pathways that are only present in some monocots (e.g., grasses). 
Clethodim is most effective on young grasses, especially annuals, and thus is 
recommended for early season application only. Grass-specific herbicides are 
highly effective tools for invasive grasses growing in complex native vegetation. 
They are effective tools for the elimination of annual and perennial grasses in 
broadleaf (dicot) dominated environments or in eliminating annual grasses from 
some perennial grassland systems. 

• Clopyralid is a selective herbicide used to control broadleaf invasive plants, 
especially thistles and clovers, and woody leguminous plants. Plants in the 
nightshade, bean, and sunflower families are particularly sensitive to this 
herbicide. Grasses are not affected by it, making it an attractive IPM option for 
annual invasive plant control of these susceptible broadleaf plants in grasslands. 
Clopyralid is a growth regulator, rapidly transported through plants primarily 
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through the phloem, and accumulates in growing points. It is absorbed into the 
plant by leaves, stems, and roots. Symptoms of effective clopyralid application 
include bending and twisting of stems and petioles, swelling at nodes, stem 
elongation, leaf curling, chlorosis (yellowing) of growing points, and plant 
mortality within three to five weeks. Clopyralid can travel through soil and should 
not be used where soils have very rapid permeability, such as loamy sand to sand.  

• Glufosinate is a non-selective foliar herbicide with no soil residual. After 
application, glufosinate is only weakly translocational, meaning it moves 
inefficiently within the plant and primarily affects the treated foliage rather than 
being readily transported to roots or other plant organs. Glufosinate provides 
control of many annual broadleaf and grass weeds; however, the herbicide is less 
successful at control of large or well-tillered annual grasses. Glufosinate also 
provides suppression of some perennial (Minnesota Department of Agriculture 
n.d.). 

• Glyphosate (IPA and K) is a non-selective herbicide used to control a wide variety 
of plants, including annual broadleaf plants, grasses, perennials, and woody 
invasive plants. It is absorbed through foliage and moves throughout the plant’s 
growing points. Glyphosate’s mode of action is to inhibit an enzyme involved in 
the synthesis of aromatic amino acids, making it effective on all herbaceous and 
woody growing plants, but not effective as a pre-emergent herbicide. It is a rather 
slow-acting herbicide with symptoms appearing within about a week, including 
yellowing and stunting of young leaves and growing points, however it may take 
up to two weeks for complete plant mortality. Young, actively growing plants are 
most susceptible to glyphosate treatments when applied during warm weather. 
Perennial woody plants are best treated in the late summer or fall when plants are 
moving carbohydrates into their underground storage tissues. Glyphosate is the 
most commonly used herbicide in invasive plant control in natural areas, and 
herbicide resistance is a growing problem in some annual species (Monsanto 2018) 

• Imazamox is a selective, broad-spectrum herbicide applied post-emergence to 
control both broadleaf and grass weeds. It acts through contact activity and also 
provides residual control in the soil, allowing it to affect newly emerging plants 
after application. It is a systemic herbicide that moves throughout the plant tissue 
and prevents plants from producing an essential enzyme for growth (PubChem, 
n.d.). 

• Imazapyr is a non-selective herbicide used to control a broad range of invasive 
plants including grasses, broadleaf herbs, woody plants, riparian plants, and 
emergent aquatic species. Imazapyr has a similar mode of action as glyphosate but 
acts on a different suite of essential amino acids. Imazapyr is absorbed by leaves 
and roots, and moves to growing points; it disrupts protein synthesis and 
interferes with cell growth and DNA synthesis, causing plant mortality. Unlike 
glyphosate, imazaypyr has pre- and post-emergent effects. It also has moderate 
soil persistence, which can be useful for difficult-to-control species for which 
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glyphosate is less effective or when parallel treatments of the parent population 
and seedlings are desired. 

• Triclopyr (TEA and BEE) is a selective systemic herbicide used to treat woody and 
herbaceous broadleaf plants and can be used to treat aquatic and riparian weeds. 
Triclopyr’s mode of action is to mimic the plant hormone auxin, causing 
uncontrolled plant growth (Tu et al. 2001). 

Aquatic Invasive Plants 
Aquatic invasive plants, like terrestrial invasive plants, can arrive on District preserves from a 
variety of sources including migrating birds, animals, and humans, or they are already present 
on properties that the District purchases. Often, a small seed or plant fragment stuck to a duck’s 
foot or canoe paddle is all that is necessary to expose a wetland habitat to a new invasive 
aquatic species. Aquatic invasive plants are divided into two major groups: 1) emergent 
invasive plants and 2) submerged invasive plants. Each group requires a different control 
strategy. Emergent invasive plants, in general, are rooted in soil below shallow water from one 
inch to 24 inches deep, and extend leaves above the water surface at least seasonally; or they can 
grow in neighboring upland areas as long as their roots can easily reach the water table 
(California Weed Science Society 2002) Some emergent invasive plants are actually floating 
plants that need no soil contact. Submerged invasive plants are those that grow on the bottom 
of lakes, rivers, and streams, and do not need exposure to the air to complete their life cycles. 

Aquatic invasive plants can compromise both fish and wildlife habitat, promote flooding, 
provide breeding habitat for mosquitoes, and can impede or slow the distribution of water in 
irrigation canals/ditches (Thunberg et al. 1992). All aquatic invasive plant control requires 
specialized expertise and equipment to effectively manage the target pest. Submerged invasive 
plants are especially difficult to control and often require specialty floating equipment and 
boats to access the plants. 

Native aquatic plants can require management as well to maintain navigational, recreational, 
and agricultural uses of water bodies. Native vegetation in ponds and other static water bodies 
decomposes to naturally fill-in to a point where they eventually cease to be water bodies. At 
times, the District manages water bodies to support aquatic wildlife and agriculture that 
requires occasional maintenance. Plants and sediments are mechanically removed to increase 
shoreline areas and sustain open water habitats. 

Pest Management Strategies for Aquatic Invasive Plants 
Prevention and control of aquatic invasive plants is discussed below. Tolerance levels and 
treatment methods are also outlined in Table 8-6.  



IPM IN NATURAL LANDS 

Midpeninsula Regional Open Space District ● Integrated Pest Management Program Guidance Manual ● March 2026 
 8-36  

Table 8-6 Treatment Thresholds and Methods for Aquatic Invasive Plants 

Treatment Method 
Thresholds 

Phenology Timing Treatment Treatment Constraints - Assets 

Incipient/small:  
< 10 individuals 

Emergent 
perennials - 
seedling to 
mature 

Varies by 
species 

Manual (Hand 
removal) 

Small amounts only; worker 
hazards at larger scales 

Small to medium:  
< 5 acres 

Emergent 
perennials - 
mature 

Varies by 
species 

Cutting 
(Mowing) 

Not effective on most 
species; for suppression/ 
containment/ pre-treatment 
goals only 

Small to medium:  
< 5 acres 

All stages 
Varies by 
species 

Pond draining, 
pond skimming 

Non-selective. Can be 
combined with aquatic 
animal control. 

Large: ≥ 5 acres 
Floating 
perennials - 
mature 

Varies by 
species 

Harvesting 
Requires specialized aquatic 
weed control machines 

Prevention 
• Implement an employee and contractor training program; include aquatic invasive 

plant identification and cleaning protocols for clothing, tools, vehicles, and boats. 
• Inspect recreational facilities that contain aquatic features often during target 

invasive plant flowering and seed production times. Treat any detected target 
invasive plant populations to prevent spread into District lands. 

• Prevent the spread of plant fragments (roots, stems) of certain species that can 
produce new plants in irrigation ditches, canals, and streams. 

Physical Control 
• Pulling aquatic plants is similar to pulling terrestrial weeds, and requires removing 

the entire plant, including leaves, stems, and roots, and disposing of the material 
away from the shoreline. In wetlands and shallow water less than three feet deep, 
no special tools are required. Deeper water may require SCUBA divers equipped 
with mesh bags to collect plant fragments as they work. Additional precautions are 
required for staff working in aquatic locations to protect both the habitat and the 
staff. 

• Specialized equipment can be used to excavate or ‘harvest’ floating or submerged 
aquatic vegetation. Generally, these types of control efforts seek to clear waterways 
for adequate water flow or boat access rather than eliminate the problem plant. 
They can be effective tools for the removal of biomass from flood control channels 
and navigable waterways. 

• Pond draining may be implemented for small water bodies to eliminate invasive 
aquatic plants and invasive animals such as bullfrogs concurrently. Some plants 
have propagules that can remain viable during dry periods, so this method is only 
effective on some aquatic plant species. All projects that temporarily divert water 
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and discharge sediment may require permits from regulatory agencies, and may 
require additional monitoring and reporting. 

Chemical Control 
Some of the herbicides included in the IPMP include those that are formulated for use in and 
near aquatic habitats. The District, on rare occasions, may need to use chemical treatments 
within or very near to aquatic habitats including treatments in seasonal wetlands (during the 
dry season) to control pest species (e.g., to remove slender false brome or cattails). In these 
situations, the District will use herbicides suitable for aquatic habitats. The aquatic formulations 
for selected herbicides in the IPMP will most often be used in upland habitats within the 
District. These formulations are useful in upland areas for certain pest species because the 
surfactants included in the formulation provide increased adhesion to selected target plant 
species than the non-aquatic formulations and are, therefore, more effective at providing the 
desired control of the pest species. 

• Glyphosate is dissolved in water with no surfactant, and is recommended for use 
on plants in aquatic, riparian, and other sensitive habitats. 

• Imazapyr is a non-selective herbicide used to control a broad range of invasive 
plants including grasses, broadleaf herbs, woody plants, riparian plants, and 
emergent aquatic species. 

• Disinfectants (refer to Table 3-3) are used to decontaminate equipment, boots, and 
clothing before and after entering a waterbody, as appropriate. The CDFW aquatic 
invasive species decontamination protocol provides details on the procedures and 
best practices.  

Aquatic Invasive Animals 
Aquatic invasive animals, like aquatic invasive plants, can be introduced to District wetlands, 
rivers, lakes, and other aquatic habitats through a variety of pathways, such as the transport of 
larvae, eggs, or small organisms attached to boats and recreational gear (US EPA 2016). Once 
introduced, these species may establish populations and spread rapidly due to the absence of 
natural predators. These animals can disrupt native ecosystems by preying on native species, 
competing for resources, altering habitat structures, degrading water quality, and interfering 
with recreation, and other human uses (National Invasive Species Information Center, n.d.; 
Wiedemer and Chan, n.d.). 

Pest Management Strategies for Aquatic Invasive Animals 

Chemical Control 
For prevention of aquatic invasive animals entering District lands, district staff may have to use 
chemical means.  

• Disinfectants (refer to Table 3-3) are used to decontaminate equipment, boots, and 
clothing before and after entering a waterbody, as appropriate. The CDFW aquatic 
invasive species decontamination protocol provides details on the procedures and 
best practices. Disinfectants are used to decontaminate equipment, boots, and 
clothing before and after entering a waterbody, as appropriate. The CDFW aquatic 
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invasive species decontamination protocol provides details on the procedures and 
best practices. 

8.8.3 Invasive Insects in Natural Lands 
In general, insects are considered a natural component of the District’s natural areas and do not 
warrant control. In some limited circumstances, such as restoration of a native habitat through 
active planting, short term insect control may be warranted (for example, to control stinging 
insects or Argentine ants within a specified area during clearing or planting to protect worker 
or volunteer safety, plant health, and promote native insect pollination). For information 
regarding control treatment options for insect pests in natural areas, refer to the Buildings section 
(Chapter 5). 

8.8.4 Forest Diseases 
At present, the District manages forests primarily for ecological and recreational values (rather 
than for timber value), therefore management actions are focused on maintaining the long-term 
stability and resiliency of forests to disruptive changes such as climate change and forest 
diseases. The threshold for active management of forest diseases and invasive species focuses on 
the level of damage from a forest disease that could result in a substantial alteration in the forest 
species composition, extent, or density. 

Forest Pathogens 
Sudden oak death (SOD) is a plant disease caused by an exotic water mold (Phytophthora 
ramorum) that has been implicated in native oak and tanoak deaths throughout coastal 
California and Oregon (National Park Service 2022). The pathogen often results in mortality of 
certain oak species, specifically coast live oak (Quercus agrifolia), black oak (Quercus kelloggii), 
canyon live oak (Quercus chrysolepis), and Shreve oak (Quercus parvula var. shrevei), as well as 
tanoak (Notholithocarpus densiflorus). The pathogen can also cause twig and foliar disease 
symptoms in many other native plant species, most notably in California bay laurel 
(Umbellularia californica), which is a species that can act as a vector for this pathogen. The 
wholesale loss of oak tree species in coastal forests can cause major ecosystem disruptions, 
especially because so many native species depend on oaks and their fall acorn masts. Sick and 
dying trees also greatly increase the wildfire risk in native coastal forests dominated by oaks. 

. Methods such as selective removal of California bay laurel trees (known to harbor the 
pathogen), pesticide applications, and promoting conifers over hardwoods have all been 
proposed for local and landscape scale management of the SOD pathogen (Filipe et al. 2013). 
The SOD pathogen is extremely difficult to detect until advanced infection and symptoms are 
visible in individual plants. Because this pathogen is a water mold, it can move great distances 
through the landscape using wind (e.g., windborne transport of spores) or through water (e.g., 
transport of spores in waterways and through fog drip), making management very difficult at 
any scale (Filipe et al. 2012). The landscape scale management of high value forested areas (e.g., 
selective removal of diseased trees, selective removal of host plants such as California bay 
laurel, replanting conifers and other disease-resistant trees) may be one of the few ways to slow 
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the spread of the disease. District staff should consult the California Oak Mortality Task Force 
(http://www.suddenoakdeath.org) for the most recent information on effective control of SOD. 

Pest Management Strategies for Forest Pathogens 
At present, the District maintains a SOD inventory and monitors for SOD occurrences 
throughout the approximately 72,000 acres of District lands, including monitoring for new or 
emerging strains of SOD. It is unclear whether the vegetation composition shift is a temporary 
phenomenon, or a more permanent result of the disease infestations. Because the long-term 
effect of the disease on California’s forests are unknown, the District is working with the 
California Oak Mortality Task Force to further study and monitor the impacts of the disease on 
District lands.  

The following list outlines general steps that District staff will follow when managing forest 
pathogens, such as Phytophthora: 

• Track the effects of SOD disease (mapping dead oaks as staffing and budgeting 
permit), and share this information with the California Oak Mortality Task Force 
(www.suddenoakdeath.org) as staffing and funding allow. 

• Removal of California bay trees or their branches within 15 feet of the trunks of 
high value oaks. Ongoing research at the District and other locations in the state 
are evaluating whether California bay laurel removal is effective for managing 
larger stands or forests infested with SOD or to prevent or slow down the spread 
of SOD. This option is costly and requires regular maintenance and monitoring 
and, therefore, is implemented in limited areas. 

• For individual high value oaks such as very large mature oaks near picnic facilities, 
consider spot treatment of individual oaks with pest control sprays intended to 
reduce potential for SOD infection. Due to high cost, this option should not be 
applied on a landscape level. 

• Use of disinfectants to kill or inactivate pathogens, before plant infection may 
occur through the decontamination of tools, equipment, vehicles, and footwear in 
accordance with the latest Guidelines for Minimizing Phytophthora Contamination at 
Midpeninsula Regional Open Space District Preserves. 

• Treatments such as solarization or steam treatments will be used in targeted areas 
to remediate Phytophthora-infected soils. 

http://www.suddenoakdeath.org/
http://www.suddenoakdeath.org/
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9 Glossary 

Active management — Physical actions intended to manage natural resources or built facilities 
for a desired outcome. Active management may include physical control (hand, mechanical 
control), or chemical control of pests or manipulation of their habitats. For example, mowing 
yellow star-thistle to remove it from an infested rangeland is considered active management. In 
contrast, passive management includes design and cultural practices intended to change human 
behavior or the physical environment in a manner that discourages pests from occurring. For 
example, installing boot cleaning stations, or requiring ranchers to inspect feed for yellow star-
thistle seeds is considered passive management. 

Active Ingredient — The specific chemical or substance in a product that directly controls, 
prevents, destroys, repels, or mitigates pests, or functions as a plant growth regulator, desiccant, 
or defoliant. 

Agricultural Property — Any land, pasture, building, or other real estate primarily used for 
farming or other agricultural purposes, such as growing crops, raising livestock, or cultivating 
timber. 

Allelopathy/Allelopathic effect — The suppression of growth of one plant species by another 
because of the release of toxic substances. The effect of suppressing the growth around a plant 
resulting from the release of toxic substances. 

Auxin — A class of hormones that, in minute amounts, regulate or modify the growth of plants, 
especially root formation, bud growth, and fruit and leaf drop. 

Basal bark — Using this treatment method, an oil mixture containing herbicide is applied to the 
lower 12 to 15 inches of brush and tree trunks (including the entire stem, root collar area, and 
exposed roots) via low-pressure backpack sprayer. This method is used to selectively control 
woody plants with basal stems less than six inches in diameter. 

Basal rosette — A cluster of leaves spreading outward from the base of a low-growing plant. In 
thistles, such as yellow star-thistle, a basal rosette forms just before the plant bolts (i.e., sends up 
a main stem on which flowers are produced). Often, the timing of pest control treatment of 
plants is recommended for the “basal rosette stage.” 

Biological Monitor — An individual who has academic and professional experience in 
biological sciences and related resource management activities, experience with construction-
level biological monitoring, is able to recognize species that may be present within the Project 
area, and is familiar with the habits and behavior of those species. 
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Bolt stage — A plant developmental stage during which a young plant sends up a main stem on 
which flowers are produced. The timing of pest control treatment of plants is often 
recommended for either just before or just after “bolt stage.” 

Broadleaf — Plants possessing broad (as opposed to needlelike or grass-like) leaves. Most of the 
trees and shrubs on District preserves are broadleaves. Pest control treatments prescribe 
different treatments for broadleaf plants than for grasses, sedges, and needle-bearing trees such 
as pine trees. 

Cut-stump application — Under this treatment, the woody plant is cut close to the ground at a 
90-degree or 45-degree angle with a chainsaw or pole saw. Debris is removed from the cut 
stump and herbicide immediately applied to the circle of living cells. Cut-stump application is 
used to selectively eliminate woody trees and shrubs. Woody plants tend to re-sprout 
frequently when cut unless treated with herbicide.  

Chlorosis — A condition in which leaves produce insufficient chlorophyll. As chlorophyll is 
responsible for the green color of leaves, chlorotic leaves are pale, yellow, or yellow-white. The 
affected plant has little or no ability to manufacture carbohydrates through photosynthesis and 
typically dies. Some pest control of plants induces chlorosis, thereby eliminating the pest plant’s 
ability to survive and reproduce. 

Containment — A pest control strategy that focuses on establishing a pest-free area (e.g., a 
mowed or cleared area around a well-established population of invasive plants), and ensuring, 
through active management, that the target pest does not move past the defined area into the 
surrounding (pest free) areas. Containment is typically used when eradication of a target pest is 
no longer considered a viable option. 

Control — A pest control strategy that focuses on reducing the number, amount, or extent of a 
pest over time to achieve a defined tolerance level. Control may result in full eradication of a 
pest, or reduction in the pest such that it no longer causes economic or environmental damage, 
or human health concerns. 

Dicot — Dicotyledons, (also known as dicots), are a group of flowering plants whose seed 
typically produce two embryonic leaves or cotyledons when first germinating. Pest control 
techniques often prescribe different treatment for dicot plants than for monocots (e.g., grasses, 
sedges, and bulbaceous plants that only produce one embryonic leaf). 

Eradicate — A pest control strategy that focuses on eliminating all members of a target pest 
population. 

Frill/injection — A drill or sharp tool such as a hatchet is used to create holes or cut through the 
exterior bark of a tree and into the sapwood. Each penetration point into the sapwood is then 
filled with the label-recommended amount of concentrated herbicide solution using an injection 
system, squirt bottle, or brush. This application method is often used for the control of trees that 
cannot be managed via basal bark application. 

http://en.wikipedia.org/wiki/Chlorophyll
http://en.wikipedia.org/wiki/Carbohydrate
http://en.wikipedia.org/wiki/Photosynthesis
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Pesticide formulation — A mixture of active ingredients, which control pests, and other 
ingredients that aid in delivery and application for pest control purposes.  

Gigging — A pest control method typically used to kill bullfrogs, fish, and other aquatic pests 
whereby the animal is speared with a trident or spear while in water. 

Herbicide — A pesticide (see definition below) intended for preventing, destroying, or 
controlling plant pests. 

Herbivory — A type of predation typically used to describe the consuming of plants by animals. 
Herbivory has an impact on the health, structure, and diversity of natural plant communities. 
For example, low level herbivory can remove aging roots and leaves, allowing new growth of 
young roots and shoots resulting in healthy plant growth. At high levels, herbivory can damage 
plants, changing the composition, and reducing the quality of the natural plant community. 

Homopteran Insect — A suborder of insects, including cicadas, aphids, and scale insects, 
having wings of a uniform texture held over the back at rest. 

Hypercalcemia — An abnormally high level of calcium in the blood. In pest control, 
hypercalcemia is usually associated with rodenticide use. 

Injurious — The term “injurious wildlife” refers to a defined list of species identified in either 
the federal Lacey Act (18 U.S.C. 42) or related implementing regulations (50 CFR 16). The U.S. 
Fish and Wildlife Service Office of Law Enforcement plays a role in preventing the introduction 
of invasive species into the U.S. through the enforcement of the Lacey Act which makes it illegal 
in the United States to import injurious wildlife, or transport such wildlife between states 
without a permit. Species are placed on the list when they are determined to be injurious to 
human beings; the interests of agriculture, horticulture, forestry, or wildlife; or wildlife 
resources in the U.S. 

Insecticide — A pesticide (see definition below) intended for preventing, destroying or 
controlling insect pests. 

Insipient (invasive population) — A population (usually referring to an invasive plant) that is 
small, but is beginning to reproduce and become established in a location or a region. 

Metamorph (amphibian) — A major change in the form or structure of some animals or insects 
that happens as the animal or insect becomes an adult. For amphibians, a metamorph refers to 
the stage of development between larval and adult. For example, the stage between a tadpole 
and adult frog. Some pest control techniques recommend treatment timing before or after the 
metamorph stage. 

Monocot — Monocotyledons, (also known as monocots), are a group of plants whose seed 
typically produce only one embryonic leaf or cotyledon when first germinating (e.g., grasses, 
sedges, and bulbaceous plants). Pest control techniques often prescribe different treatment for 

http://uscode.house.gov/uscode-cgi/fastweb.exe?getdoc%2Buscview%2Bt17t20%2B201%2B2%2B%2B%28%29%20%20AND%20%28%2818%29%20ADJ%20USC%29%3ACITE%20AND%20%28USC%20w%2F10%20%2842%29%29%3ACITE%20%20%20%20%20%20%20%20%20
http://frwebgate.access.gpo.gov/cgi-bin/get-cfr.cgi?TITLE=50&PART=16&SECTION=1&TYPE=TEXT


IPM IN NATURAL LANDS 

Midpeninsula Regional Open Space District ● Integrated Pest Management Program Guidance Manual ● March 2026 
 9-4  

monocot plants than for dicots (i.e., plants that produce two embryonic leaves when first 
germinating) 

Non-Native Species — An introduced, alien, exotic, or non-indigenous species. Includes 
species living outside their native distributional range, which have arrived by human activity, 
either deliberate or accidental. Some introduced species are damaging to the ecosystem they are 
introduced into, others have no negative effect and can, in fact, be beneficial. Refer to the 
definition of pest and invasive species (below) to differentiate non-native species that cause 
harm from other non-native species. 

Noxious weeds — A plant species that has been designated by country, state, provincial, or 
national agricultural authority as one that is injurious to agricultural and/or horticultural crops, 
natural habitats and/or ecosystems, and/or humans or livestock. These weeds are typically 
agricultural pests, though many also have impacts on natural areas. Many noxious weeds have 
come to new regions and countries through contaminated shipments of feed and crop seeds or 
intentional introductions such as ornamental plants for horticultural use. 

Pest Species — Insects, animals, or plant species that are incompatible with the District’s goal of 
protecting and restoring the natural environment, and with providing opportunities to enjoy 
and learn about the natural environment. Several categories of pest species are defined below: 

• Invasive species are plant or animals that invade and dominate sufficiently large 
areas, causing a reduction in biodiversity. They proliferate in the absence of 
natural control and interfere with the natural processes that would otherwise occur 
in natural areas. Once established, invasive species can become difficult to manage 
and can eliminate native species or otherwise alter the ecosystem. Invasive species 
are targeted in natural areas and rangelands. Invasive species can alter ecosystem 
processes by changing biotic ecosystem characteristics (such as plant community 
composition, structure, and interactions; trophic relationships; and genetic 
integrity) and abiotic characteristics and processes (such as fire regimes, erosion, 
sedimentation, hydrological regimes, nutrient and mineral conditions, and light 
availability). 

• Structural and agricultural pests include insect, plant, and animal pests that 
damage occupied buildings, formal landscapes, or agricultural crops, or pests that 
are a health threat to humans working in, living in, or visiting the buildings. 
Examples of structural pests include termites, ants, rodents, and stinging insects in 
buildings, and weeds in formal landscaped areas. Examples of agricultural pests 
include insects, weeds, and burrowing mammals such as moles and voles that 
damage crops. Structural and agricultural pests are targeted in buildings, 
recreational facilities, and agricultural properties. 

• Nuisance pest species include species that commonly occur on District lands, such 
as stinging insects, but whose presence can be incompatible when their proximity 
or behavior conflict with human use of buildings and recreational facilities in the 
preserves. For example, hornets that locate their ground nests in trails must be 

http://en.wikipedia.org/wiki/Indigenous_(ecology)
http://en.wikipedia.org/wiki/Human
http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Agricultural
http://en.wikipedia.org/wiki/Horticultural
http://en.wikipedia.org/wiki/Habitat
http://en.wikipedia.org/wiki/Ecosystem
http://en.wikipedia.org/wiki/Livestock
http://en.wikipedia.org/wiki/Seeds
http://en.wikipedia.org/wiki/Ornamental_plants
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removed if they are stinging hikers and horses using the trail. Branches and other 
types of vegetation must be trimmed back from trails, parking lots, picnic tables, 
and benches to allow safe visitor use. Similarly, vegetation must be cut back from 
the sides of roads to keep them open for patrol, maintenance, and emergency 
vehicles. Problem pest species are targeted in areas with focused visitor use. 

Pesticide — A substance or mixture of substances intended for preventing, destroying, or 
controlling any pest, including vectors of human or animal disease, unwanted species of plants 
or animals causing harm during or otherwise interfering with the production, processing, 
storage, transport or marketing of food, agricultural commodities, wood and wood products or 
animal feedstuffs, or substances which may be administered to animals for the control of 
insects, arachnids, or other pests in or on their bodies. 

Pesticide is a broad term that encompasses: 

• Herbicides (substances intended to control plant pests), 
• Insecticides (substances intended to control insect pests), 
• Rodenticides (substances intended to control rodent pests), 
• Other Substances, such as Fungicides (substances intended to fungus pests) and 

Surfactants (substances that adhere pesticides to surfaces such as plant leaves) and 
other substances often used with other pesticides to increase treatment results. 

• Disinfectants, such as quaternary ammonium solutions, are used to 
decontaminate all equipment, including but not limited to, wading, dive, and 
sampling equipment (e.g., water quality probes, nets, buckets, substrate samples, 
etc.); fishing gear; and watercraft.  

• Repellents are not substances used to eliminate pests, rather, they are designed 
dissuade pests.  

Phloem — The living tissue in plants that carries soluble organic material made during 
photosynthesis – in particular, sucrose, to all parts of the plant where it is used for growth and 
reproduction. Many pest control treatments focus on disrupting the phloem through mechanical 
or chemical means, thereby disrupting the flow of nutrients to the plants, causing plant death. 

Pre-bait — A substance used to attract pests (e.g., rodents or other animals) to a feeding site as a 
preliminary step to use of a rodenticide or other pesticide to control the target pest. 

Propagule — Any vegetative portions of a plant, such as a bud, stolon, root, tuber, rhizome, or 
other offshoot, that aids in the dispersal of the species and from which a new plant may grow. In 
pest control, follow-up treatments for invasive plants often focus on prevention and control of 
propagules after the initial mature plants are treated. 

Qualified Biologist — An individual who has a minimum of five (5) years of academic training 
and professional experience in biological sciences and related resource management activities, 
with a minimum of two survey seasons years (e.g., two seasons during the blooming season of 
sensitive plants) conducting surveys for each species that may be present within the Project 
area. 

http://en.wikipedia.org/wiki/Biological_tissue
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Rangeland — A large expanse of natural land that is covered primarily by native plants such as 
grasses, forbs, and shrubs, and is suitable for grazing animals. 

Rhizome — A modified subterranean stem of a plant that is usually found underground from 
which a new plant may grow. Plants often send out roots and shoots from these modified 
stems, resulting in vegetative (asexual) reproduction of a plant. In pest control, follow-up 
treatments for invasive plants often focus on prevention and control of rhizomes after the initial 
mature plants are treated. 

Root Crown — The junction between the root and shoot portion of a plant. Crown sprouting is 
the ability of a plant to regenerate its shoot system after destruction of the above-ground 
portions of the plant. Crown sprouting plants typically have extensive root systems in which 
they store nutrients, allowing them to survive after damage to the above-ground parts of the 
plant. In pest control, follow-up treatments for crown-sprouting plant species often focus on 
control of resprouting vegetation after the initial mature plants are treated. 

Sensitive Natural Community — Plant or animal species that are listed to the California 
Department of Fish and Wildlife (CDFW) California Natural Diversity Database (CNDDB) due 
to the rarity of the community in the state or throughout its entire range (globally) (The 
California Biologist’s Handbook, n.d.). 

Seed Bank — In natural systems, the natural storage of seeds, often dormant, within the soil 
below the parent plant. In invasive plant control, treatment often focuses on long-term 
management of plants that germinate from the seed bank, often years after the initial removal of 
mature invasive plants. 

Shooting — A plant that sends up shoots (new growth) from the underground portions of the 
plant. In pest control, recommended treatments are often timed for when invasive plants are 
actively ‘shooting’ or sending up new growth. 

Spray application — Depending on the size of the infestation, herbicide is applied with a 5-
gallon backpack sprayer or, for larger areas, a 14-gallon tank mounted on an all-terrain vehicle 
or 150-gallon truck with a hose that is directly controlled by an operator. All methods of 
spraying under this program are selective, that is, the operator (who is trained in identifying 
plants) is in direct control of the sprayer, will point the spray tip directly at the target weed or 
pest, and will manually turn the spray equipment on and off to control the amount and 
direction of spray.  

Stolon — A prostrate plant stem, at or just below the surface of the ground, that produces new 
plants from buds at its tips or nodes. In pest control, treatments for plants that produce stolons 
often focus on removal of existing stolons, and retreatment of new plants produced from any 
remaining stolons. 

Suitable- Special Status Species Habitat — Habitat of a special status species including plant 
and animal species that are legally protected under environmental regulations, and include 

http://en.wikipedia.org/wiki/Subterranea_(geography)
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species that are considered sufficiently rare by the scientific community to qualify for such 
status.  

Taproot — A large, somewhat straight to tapering plant root that grows downward forming a 
center from which other roots sprout laterally. The taproot system contrasts with fibrous root 
system, which typically has many branched roots. Pest control of invasive plants often focuses 
on removal of the entire taproot to kill the target invasive plant. 

Tolerance Levels — The level at which pests can be present without disturbing or disrupting 
natural processes, causing economic damage, degrading intended uses or human enjoyment of 
built facilities, or resulting in ecological or public health impacts. 

Tenting — Tenting involves sealing the entire structure with a material that can serve as a 
secure enclosure and fumigating with sulfuryl fluoride (Vikane). Tear gas (chloropicrin) is 
incorporated into the fumigant gas to serve as a warning agent for humans and animals, since 
Vikane gas has no warning properties (e.g., odors, eye irritation) 

Treatment Site(s) — The entire area where pest control measures are applied, which includes 
the pest and its nonliving and living surroundings. 

Wipe application — Under this treatment, herbicide is applied to the target plant using a 
sponge for selective treatment. This method generally results in less potential for herbicide drift 
than spraying, although care must be taken that the applicator does not drip or overlap onto 
non-target plants. This method works best on plants that form a basal rosette of leaves.  

Wick application — A wick or rope is saturated in herbicide and attached to a reservoir 
containing a concentrated herbicide solution. The wick or rope is used to wipe herbicide 
directly onto target plants, typically weeds that are taller than surrounding non-target plants. 
Wick applicators may range in size from hand-held to truck-mounted. 

http://en.wikipedia.org/wiki/Root
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Best Management Practices 

# BMP 
Functional 

Groups 
Responsible Party Timing 

1.  

Annual Pesticide Literature Review 

To inform updates to the Program, the District shall cConduct an annual 
pesticide literature review of all newly published toxicological, regulatory, and 
efficacy information relevant to products on the  research and court proceedings 
related to pesticides io the “Approved Pesticide List.”  

Administrative IPM Coordinator  

Annual 
planning; 
Prior to 
treatment 

2.  

Glyphosate Use Reduction 

Where feasible, the District shall reduce the use of glyphosate in its preserves 
For IPM projects currently utilizing glyphosate as a management tool, the District 
shall identify suitable sites to implement alternative treatment methods. The 
District shall seek to replace  by replacing glyphosate use with the safest 
available effective alternative broad-spectrum, post-emergent herbicide with 
minimal residual soil activity.  

Administrative District staff 

Annual 
planning; 
Prior to 
treatment 

3.  

Pest Control Recommendation 

All pesticides and adjuvants use shall be implemented used consistently with 
written Pest Control Recommendations prepared annually by a licensed Pest 
Control Advisor. The Pest Control Adviser shall ensure that a All pesticide 
applications are to be performed at the time of year and phenological window for 
maximum effectiveness, thereby increasing treatment efficacy and reducing the 
need for follow-up applications, unless constraints limit application at the 
optimal time. 

Adjuvants shall be used and applied consistent with the District’s Pest Control 
Recommendations. 

All appropriate laws and regulations pertaining to the use of pesticides and 
safety standards for employees and the public, as governed by the U.S. 
Environmental Protection Agency, the California Department of Pesticide 
Regulation, and local jurisdictions shall be followed. All applications shall adhere 
to label directions for application rates and methods, storage, transportation, 
mixing, and container disposal. All contracted applicators shall be appropriately 
licensed by the state. District staff shall coordinate with the County Agricultural 

Administrative 
Licensed pest 
control advisor 

Prior to 
treatment; 
During 
treatment 
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# BMP 
Functional 

Groups Responsible Party Timing 

Commissioners, and all required licenses and permits shall be obtained prior to 
pesticide application. 

4.  

Pesticide Label 

Applicators shall follow all pesticide label requirements and refer to all other 
relevant IPMP BMPs regarding mandatory measures to protect sensitive 
resources, and employee and public health during pesticide application. Some 
herbicides, such as Envoy, Milestone, Transline, and Capstone, contain specific 
label language restrictions that shall be adhered to, such as those pertaining to 
when to use in grazed rangelands.  All District field crew who perform herbicide 
treatments shall have specialized experience and training in pesticide safety, 
IPM principles, and special status species.  

Grazing Animals - Some herbicides, such as Milestone, Transline, and Capstone 
contain label language restricting grazing and/or use of compost.  Always read 
and follow label directions.   

District staff/ 
Contractor 

Pesticide applicator 
(qualified District 
staff/ contractor) 

Prior to 
treatment; 
During 
treatment 

5.  

Pesticide Certification and Supervision 

Pesticide applicators shall have or work under the direction of a person with a 
Qualified Applicator License (QAL) or Qualified Applicator Certificate (QAC). As 
appropriate, the District shall implement QAC certification requirements for 
additional field staff to enhance field crew training. Contractors and grazing and 
agricultural tenants may apply approved pesticides after review and approval by 
the District and under the direction of QAL/QAC field supervisors. After review 
and approval by the District and under the direction of QAL/QAC, contractors 
may apply approved fungicides to District preserves for the research and control 
of Sudden Oak Death (SOD). As needed for the control of mosquitos, cattle 
grazing rangers may apply District approved bacterial pathogens to water 
troughs in District preserves.  Employees, contractors and tenants may install 
approved ant and roach bait stations inside buildings in tamper-proof containers 
without review by a QAL/QAC. Tenants may not use rodenticides; only qualified 
District staff or District contractors may use approved rodenticides and these 
should only be used in the event of an urgent human health issue, in a manner 
consistent with the product label, and in anchored, tamper-proof containers 
inside buildings.  Pesticide applicators must hold or operate under a Qualified 
Applicator License (QAL) or Qualified Applicator Certificate (QAC). Contractors 

District staff/ 
Contractor 

Pesticide applicator 
(qualified District 
staff/ contractor) 

Prior to 
treatment 



APPENDIX C: 2025 INTEGRATED PEST MANAGEMENT PROGRAM BEST MANAGEMENT PRACTICES 

Midpeninsula Regional Open Space District ● Integrated Pest Management Program Guidance Manual ● March 2026 
3 
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Functional 

Groups Responsible Party Timing 

and agricultural tenants may apply District-approved pesticides with District 
approval and QAL/QAC supervision. District-approved rodenticides may only be 
used by qualified contractors, and only for urgent human health concerns, 
following label guidelines and placed indoors in anchored, tamper-proof 
containers. Termiticides must be applied by applicators licensed by the 
Structural Pest Control Board. Employees, contractors, and tenants may install 
ant and roach bait stations in tamper-proof containers indoors and approved 
bacterial agents to water troughs for mosquito control without QAL/QAC 
supervision.  

6.  

Pesticide Storage, Loading, and Mixing 

All storage, loading, and mixing of pesticides shall be set back at least 300 feet 
from any aquatic feature, or known locations of special-status species, occupied 
or suitable special-status species or their habitat, or sensitive natural 
communities. Applicators shall use an air gap or antisiphon device to prevent 
backflow while loading pesticides. All mixing and transferring shall occur within 
a contained area. Any transfer or mixing on the ground shall be within 
containment pans or over protective tarps and away from drain inlets, culverts, 
wells, areas with porous or erosion-prone soil, or other features that may allow 
for runoff.  

District staff/ 
Contractor 

Pesticide applicator 
(qualified District 
staff/ contractor) 

Prior to 
treatment 

7.  

Uses of Herbicide Dyes 

As deemed necessary by the Pest Control Adviser, QAL, or QAC, appropriate, 
non-toxic colorants or dyes shall be added to the herbicide mixture to determine 
treated areas and prevent over-spraying, particularly in public areas.   

District staff/ 
Contractor 

Pesticide applicator 
(qualified District 
staff/ contractor) 

Prior to 
treatment 

8.  

Notification of Pesticide Application 

Signs stating “Pesticide Use Notification” shall be posted notifying the public, 
employees, and contractors of the District’s use of pesticides. The sign shall 
consist of the following information:  

• product name, signal word, and manufacturer, active ingredient, and EPA 
registration number;  

• target pest;  
• preserve name and/or building; 
• treatment location in preserve; date and time of application;  

District staff/ 
Contractor 

District staff/ 
Contractor 

Prior to 
treatment 
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Groups Responsible Party Timing 

• for buildings, if vacancy is required and duration;  
• date which notification sign may be removed; and  
• contact person with telephone number (typically IPM Coordinator).  

Signs shall be posted in accordance with the following dependent upon the 
location and urgency: 

• Outdoor areas of all District-owned preserves and unoccupied buildings: 
posted at each end of the outdoor treatment area and any intersecting trails 24 
hours before the start of treatment until 72 hours after the end of treatment 

• Occupied buildings: 
‑ notification will be provided to building occupants (employees, visitors, 

residents) 24 hours before the start of treatment by email, letters or telephone 
calls 

‑ posted at the entrances to the building 24 hours before the start of treatment 
until 72 hours after the end of treatment (except for approved insecticidal 
baits in tamper-proof containers) 

• Urgent application of pesticides to control stinging insects or immediate public 
safety concern: posted at the treatment area until 72 hours after the end of 
treatment 

generally be posted 24 hours before the start of treatment and notification shall 
remain in place for 72 hours after treatment ceases. In no event shall a sign be in 
place longer than 14 days without dates being updated. See the IPM Guidance 
Manual for further details on posting locations, posting for pesticide use in 
buildings and for exceptions.  

9.  

Trail Closures 

Parking lots, Trails, and Trailheads. Establish a minimum 5-ft no-spray buffer 
from parking lots and trails unless a temporary 24-hour closure is used to prevent 
visitor exposure To reduce potential staff and visitor exposure to pesticides, no-
spray trail buffers shall be established at least 5 feet from any trails, trailheads, 
or parking lots unless a 24-hour trail closure is observed.  

Building. Buildings shall be closed for the recommended label timeframe (from 
24 to 72 hours) when pesticides are used for structural pests (e.g., Vikane). 
Closures are not required for baiting or perimeter applications.  

District staff/ 
Contractor 

District staff/ 
Contractor 

Prior to 
treatment 
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Groups Responsible Party Timing 

10.  

Crew Training to Prevent Spread of Weeds 

Annual worker environmental awareness training shall be conducted for all 
treatment field crews (staff and volunteers) and contractor crews, which shall 
include the following at a minimum:.  

• All staff, contractors, and volunteers shall be properly trained to prevent 
spreading Preventing the spread of weeds and pests to other sites.  

• Special-status species and sensitive natural communities that are known to 
occur or determined to have the potential to occur on the treatment site by a 
District- approved biologist. The education training shall be conducted prior to 
starting work and upon the arrival of any new. The training shall consist of a 
brief review of life history, field identification, and habitat requirements for each 
special-status species, their known or probable locations in the vicinity of the 
treatment site, potential fines for violations, avoidance measures, and 
necessary actions if special-status species or sensitive natural communities 
are encountered. 

• All District field crews who perform herbicide treatments shall have specialized 
experience and training in pesticide safety, IPM principles, and special- status 
species.  

• Identification and protection of sensitive archaeological, paleontological, or 
historic resources (e.g., projectile points, mortars, midden sites, historic bottles, 
cans, trash deposits, or structures and structural remnants). 

District staff/ 
Contractor 

District staff/ 
Contractor 

Prior to 
treatment 

11.  

Pre-Treatment Surveys 

A District-approved biologist shall survey all selected treatment sites shortly 
before work to determine site conditions and develop any necessary site-
specific measures. Treatment sites are defined as areas where IPM activity, 
including manual, mechanical, and chemical treatment, is expected to occur.  In 
addition, on a repeating basis, grassland Treatment sites shall be surveyed by a 
District-approved biologist once every five 5 years and brushy and wooded sites 
shall be surveyed once every five years. Treatment sites are defined as areas 
where IPM activity, including manual, mechanical, and chemical treatment, is 
expected to occur. Brush removal on rangelands will require biological surveys 
before work is conducted in any year. Site inspections are to determine existing 
site conditions shall evaluate existing conditions at a given treatment site 

District staff/ 
Contractor 

District-approved 
biologist or other 
personnel 

Prior to 
treatment 
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including the presence, population size, growth stage, and percent cover of 
target weeds and pests relative to native plant cover and the presence of 
special-status species and their habitat, or sensitive natural communities and 
develop any necessary site-specific measures, such as buffer strips to avoid 
disturbance of grassland wildlife.   

Aquatic Areas 
Shortly before treatment, a During the pre-treatment surveys, a District-
approved qualified biologist or other District-approved personnel shall survey the 
treatment sites to determine whether any aquatic features or water-supply 
infrastructure are located on site. In addition, on a repeating basis, grassland 
treatment sites shall be surveyed once every five years and brushy and wooded 
sites shall be surveyed by a District-approved biologist once every five years. 
Brush removal on rangelands will require biological surveys before work is 
conducted in any year. Aquatic features are defined by the presence of wetland 
indicators and/or a defined bed and bank, and can include as any natural or 
manmade lake, pond, wetland, river, creek stream, drainage way, ditch, spring, 
saturated soils, or similar feature that holds water at the time of treatment or 
typically becomes inundated during winter rains. Water-supply infrastructure 
includes spring boxes, wells, troughs, tanks, and water-distribution lines, and 
other infrastructure necessary to divert, store, or convey water, but does not 
include fully sealed pipes that are aboveground or underground. Treatment sites 
are defined as areas where IPM activity, including manual, mechanical, and 
chemical treatment, is expected to occur. If during the survey it is found that 
aquatic features or water-supply infrastructure are present within 15 30 feet of 
the proposed treatment area, the District shall either eliminate all treatment 
activities within 15 30 feet of the aquatic features from the project (i.e. do not 
implement treatment actions in those areas) or if the District chooses to continue 
treatment actions in these areas, it shall use pesticides and adjuvants in 
accordance with label requirements (BMP #4) that are, be labeled for aquatic 
use and follow the requirements of the mitigation measure for special-status 
wildlife species and the CDFW Streambed Alteration Agreement all relevant 
permit requirements (e.g., CDFW Streambed Alteration Agreement), if 
appropriate. 

Rare Plants 
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Shortly before treatment, all selected treatment sites shall be surveyed by 
District-approved personnel with environmental awareness training (BMP #20) 
prior to work to determine the potential presence of special-status plants. Rare 
During the pre-treatment surveys, rare plant surveys shall be conducted by a 
District-approved biologist during the appropriate season to assess the 
occurrence, if any. If special-status plants are reported, information such as 
species and location shall be uploaded into an electronic inventory system and a 
District-approved biological monitor shall be present to oversee the planned IPM 
treatment. On a repeating basis, grassland treatment sites shall be surveyed by a 
District-approved biologist once every five years and brushy and wooded sites 
shall be surveyed once every five years. Brush removal on rangelands will 
require biological surveys before work is conducted in any year. Treatment sites 
are defined as areas where IPM activity, including manual, mechanical, and 
chemical treatment, is expected to occur. A 30-foot buffer shall be established 
from special-status plants. No application of herbicides shall be allowed within 
this buffer. Non-herbicide methods can be used within 30 feet of rare plants but 
they shall be designed to avoid damage to the rare plants (e.g., pulling). In 
addition, annual worker environmental awareness training shall be conducted 
for all treatment field crews and contractors for special-status species and 
sensitive natural communities determined to have the potential to occur on the 
treatment site by a District approved biologist. The education training shall be 
conducted prior to starting work at the treatment site and upon the arrival of any 
new worker onto sites with the potential for special-status species or sensitive 
natural communities. The training shall consist of a brief review of life history, 
field identification, and habitat requirements for each special-status species, 
their known or probable locations in the vicinity of the treatment site, potential 
fines for violations, avoidance measures, and necessary actions if special-status 
species or sensitive natural communities are encountered. 

Mowing Patterns 

Where appropriate, equipment modifications, mowing patterns, and buffer strips 
shall be incorporated into manual treatment methods to avoid disturbance of 
grassland wildlife. 
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12.  

Nesting Birds 

For all IPM activities that could result in potential noise and other land 
disturbances that could affect nesting birds (e.g., tree removal, mowing during 
nesting season, mastication, brush removal on rangelands), treatment sites shall 
be surveyed within two weeks prior to initiating activity to evaluate the potential 
for nesting birds. Tree removal will be limited, whenever feasible, based on the 
presence or absence of nesting birds. For all other treatments, if birds exhibiting 
nesting behavior are found within the treatment sites during the bird nesting 
season: March 15  - August 30 for smaller bird species such as passerines and 
February 15 - August 30 for raptors, impacts on nesting birds will be avoided by 
the establishment of appropriate buffers around active nests. The distance of the 
protective buffers surrounding each active nest site are: 1,000 feet for large 
raptors such as buteos, 500 feet for small raptors such as accipiters, and 250 feet 
for passerines. The size of the buffer may be adjusted by a District biologist in 
consultation with CDFW and USFWS depending on site specific conditions. 
Monitoring of the nest by a District biologist during and after treatment activities 
will be required if the activity has potential to adversely affect the nest. These 
areas can be subsequently treated after a District biologist or designated 
biological monitor confirms that the young have fully fledged, are no longer being 
fed by the parents and have left the nest site. For IPM activities that clearly 
would not have adverse impacts to nesting birds (e.g. treatments in buildings and 
spot spraying with herbicides), no survey for nesting birds would be required. For 
IPM activities that may cause noise or land disturbances affecting nesting birds 
(e.g., tree removal, mowing during nesting season, mastication, brush removal), 
sites must be surveyed by a District-approved, qualified biologist or biological 
monitor within 15 days prior to treatment to assess nesting activity. Tree removal 
shall be limited when feasible based on nest presence. During nesting season 
(March 15–August 30 for passerines; February 15–August 30 for raptors), if 
nesting behavior is observed, appropriate buffers shall be established: 1,000 feet 
for large raptors (e.g., buteos), 500 feet for small raptors (e.g., accipiters), and 250 
feet for passerines. However, buffers may be adjusted by a District-approved 
biologist in coordination with CDFW and USFWS based on a number of factors 
including site conditions, time of year, and type/duration of disturbance. If 
treatment is therefore allowed to proceed by CDFW/USFWS, the nest must be 

District staff/ 
Contractor 

District-approved 
qualified biologist or 
biological monitor 

Prior to 
treatment 
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monitored by a District-approved biologist to confirm that the treatment activities 
are not negatively affecting bird behavior. If negative effects are observed, 
treatment activities shall be paused, or substantially modified to avoid the 
disturbance in further consultation with CDFW/USFWS, and may resume only 
after fledglings have fully left the nest. IPM activities unlikely to affect nesting 
birds (e.g., indoor treatments, spot herbicide spraying) do not require a nesting 
bird survey. 

13.  

Cultural Resources  

District staff, volunteer crew leaders, and contractors implementing treatment 
activities shall receive training on the protection of sensitive archaeological, 
paleontological, or historic resources (e.g., projectile points, bowls, baskets, 
historic bottles, cans, trash deposits, or structures). In the event volunteers 
would be working Where work occurs in locations with potential cultural 
resources, District staff shall provide instruction to protect and report any 
previously undiscovered cultural artifacts that might be uncovered during hand-
digging activities. If highly sensitive sites are known within or near the treatment 
site (e.g. burials or significant midden sites, which have a high potential for 
burials), the nature of the site should not be disclosed to volunteers or 
contractors, except to state that the site is sensitive and must be avoided (or 
treated only with appropriate methods). 

If archaeological or paleontological resources are known or encountered on a 
treatment site and the treatment method consists of physical disturbance of land 
surfaces (e.g., mowing, brush cutting, pulling, or digging), work shall avoid these 
areas or shall not commence until the significance of the find can be evaluated 
by a qualified archeologist. This measure is consistent with federal guidelines 36 
CFR 800.13(a), which protects such resources in the event of unanticipated 
discovery. 

District staff/ 
Contractor 

District staff/ 
Qualified 
archaeologist 

Prior to 
treatment; 
During 
treatment 

14.  

Pesticide Application Restrictions in California Red-Legged Frog Habitat  

Application of glyphosate, triclopyr, and chloropicrin pesticides shall be 
conducted in accordance with the California Red-Legged Frog Injunction (Center 
For Biological Diversity v. U.S. Environmental Protection Agency (2006) Case No.: 
02-1580JSW) in known or critical habitat or specific sections of non-critical 

District staff/ 
Contractor 

Pesticide applicator 

Planning 
prior to 
treatment; 
During 
treatment 
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habitat potential for California red-legged frog habitat specifically by complying 
with all of the following:  

• only using the amine formulation of triclopyr 
• not applying specified pesticides within 15 feet of aquatic features (including 

areas that are intermittent creeks, seeps, and springs wet at time of spraying or 
areas that are dry at time of spraying but subsequently might be wet during the 
next winter season);  

• utilizing only localized spot treatment using hand-held devices spot-spraying 
techniques and equipment by a certified applicator (QAL or QAC) or person 
working under the direct supervision of a certified applicator; and  

• not spraying applying during precipitation or if precipitation is forecast to occur 
within 24 hours before or after the proposed application.  

Preserves in which these precautions must be undertaken are: Cloverdale 
Ranch, Coal Creek, El Corte de Madera Creek, La Honda Creek, Miramontes 
Ridge, Monte Bello, Picchetti Ranch, Purisima Creek Redwoods, Rancho San 
Antonio, El Corte de Madera, La Honda Creek, Picchetti Ranch, Russian Ridge, 
Sierra Azul, Skyline Ridge, and Tunitas Creek, Skyline Ridge, Rancho San 
Antonio, Monte Bello and Coal Creek OSP preserves and Toto Ranch. 

Alternatively, as applicable and appropriate, application of glyphosate, triclopyr, 
and chloropicrin shall be conducted in accordance with the most recent 
incidental take permit issued by the USFWS (Endangered Species Act section 
7(a)(2)). 

15.  

Fipronil Special-Status Species Buffer RequirementsGoby-11 Injection 

In accordance with the 2010 Stipulation Injunction (Center for Biological 
Diversity v. EPA, Case No. 07-2794-JCS (N.D. Cal.), May 30, 2007), prior to Fipronil 
pesticide treatment, the following buffer requirements shall be complied with: 

• San Francisco Garter snake: Within Cloverdale Ranch and Russian Ridge OSPs, 
do not apply Fipronil within 200 feet of fresh-water ponds (including natural or 
manmade, such as stock ponds), slow moving streams or pools within streams, 
vernal pools and other ephemeral or permanent water bodies, which typically 
support inundation during winter rains and hold water for a minimum of 12 
weeks in a year of average rainfall. 

District staff/ 
Contractor 

Pesticide applicator 

Planning 
prior to 
treatment; 
During 
treatment 
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• Bay checkerspot butterfly: Do not apply Fipronil within 100 feet of the Bay 
checkerspot butterfly habitat within Pulgas Ridge OSP, Edgewood County Park, 
and the Midpen-managed portion of the San Francsico Public Utility Company 
land at Pulgas Ridge. 

• California clapper rail: Within Ravenswood OSP, do not apply Fipronil within 300 
feet of the high water line of salt or brackish water marshes. Also do not apply 
Fipronil within 200 feet of a cordgrass/pickleweed stand if any part of the stand 
occurs within 100 feet of the high water line of a salt or brackish water marsh. 

• Tidewater goby: Within Cloverdale Ranch and Tunitas Creek OSPs, do not apply 
Fipronil within 100 feet of lagoons, estuaries and backwater marshes that are 
adjacent to the Pacific Ocean; and freshwater streams up-gradient of and 
tributary to brackish habitats. 

• Salt marsh harvest mouse: Within Stevens Creek Shoreline Nature Study Area 
and Ravenswood OSP, do not apply Fipronil within 300 feet of the high water 
line of salt or brackish water marshes.  Also, do not apply Fipronil within 200 
feet of a cordgrass/pickleweed stand if any part of the stand occurs within 100 
feet of the high water line of a salt or brackish water marsh. 

Application of glyphosate and cholecalciferol shall be conducted in accordance 
with the Goby -11 Injunction (Center for Biological Diversity v. EPA, Case No. 07-
2794-JCS (N.D. Cal.), May 30, 2007) in applicable and relevant habitats for those 
species named in the Injunction that occur within the District. Applicable 
habitats for each species named in the Injunction are defined in the 2010 court 
order for the Center for Biological Diversity v. EPA. Because the interim 
protective measures (i.e., no-use buffer zones adjacent to certain features within 
certain geographic areas) established in the 2010 order vary depending on the 
species at issue and the pesticide being used, the USEPA webpage should be 
consulted: https://www.epa.gov/endangeredspecies/interim-use-limitations-
eleven-threatened-or-endangered-species-san-francisco-bay. In addition, 
District internal special status species mapping resources, buffer zones 
established on the CNDDB webpage, and an interactive species location map 
(https://www.epa.gov/endangered-species/san-francisco-bay-area-map-
toolidentify-interim-pesticide-use-limitations) should be consulted. The interim 
use limitations remain in effects until USEPA completes effects determinations 
for four pesticides named under the 2015 revised settlement agreement for the 
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Center for Biological Diversity v. EPA. The effects determinations are expected 
to be completed by 2020.  

16.  

San Francisco Dusky-footed Woodrat and Santa Cruz Kangaroo Rat Restrictions 

All District staff, volunteers or contractors who will implement treatment actions 
shall receive training from a qualified biologist on the identification of dusky-
footed woodrat, Santa Cruz kangaroo rat, and their nests or burrows. Generally, 
all San Francisco dusky footed woodrat and their nests, and Santa Cruz 
kangaroo rat and their burrows will shall normally be avoided and left 
undisturbed by proposed work activities. If a nest site or burrow will be affected, 
the District will consult with CDFW. Rodenticides and snap traps, and glue 
boards shall not be used in buildings within 100 feet of active San Francisco 
dusky-footed woodrat nests or Santa Cruz kangaroo rat burrows; instead rodent 
control in these areas will shall be limited to non-lethal exclusion and relocation 
activities, including relocation of nests if approved by CDFW. Tenants will 
contact the District for assistance in managing rat populations in buildings and 
under no circumstances will be allowed to use rodenticides. 

District staff/ 
Contractor 

Pesticide applicator/ 
District staff 

Planning 
prior to 
treatment; 
During 
treatment 

17.  

Operation of Noise-Generating Equipment and Vehicle Operation Restrictions 

Operation of noise-generating equipment (e.g., chainsaws, wood chippers, 
brush-cutters, pick-up trucks) shall abide by the time-of-day restrictions 
established by the applicable local jurisdiction (i.e., City and/or County) if such 
noise activities would be audible to sensitive receptors (e.g., residential land 
uses, schools, hospitals, places of worship) located in the applicable local 
jurisdiction. If the local, applicable jurisdiction does not have a noise ordinance 
or policy restricting the time-of-day when noise-generating activity can occur, 
then the noise generating activity shall be limited to two hours after sunrise and 
two hours before sunset, generally Monday through Friday. Additionally, if noise-
generating activity would take place is planned to occur on a site that spans 
over multiple jurisdictions, then the most stringent noise restriction, as described 
in this BMP or in a local noise regulation, would apply. For treatment site where 
marbled murrelet has the potential to nest, identified in the District’s 2014 maps 
(see attachment) if noise-generating activities would occur during its breeding 
season (March 24 to September 15), the IPM activities would be subject to the 
noise requirements listed in the most current in the CDFW RMA issued to the 

District staff/ 
Contractor 

District staff/ 
Contractor 

During 
treatment 
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District (see attachment).All relevant permit requirements applicable to noise 
restrictions and special-status species will be adhered to (e.g., CDFW 
Streambed Alteration Agreement), if appropriate. 

All motorized equipment and vehicles shall be shut down when not in use. Idling 
of equipment and off-highway vehicles idling will shall be limited to 5 minutes. 

18.  

Weather Parameters for Pesticide Applications 

Application Requirements - The following general application parameters shall 
be employed during herbicide pesticide application:   

• Application shall cease when weather parameters exceed label specifications, 
when wind at site of application exceeds 7 miles per hour (MPH), or when 
precipitation (rain) occurs or is forecasted with greater than a 40 percent 
probability in the next 24-hour period to prevent loss of efficacy and lessen the 
potential for pesticides to enter surface water;  .  

• All restrictions and limitations, including those on irrigation, cultivation, re-
entry, etc., as described on the pesticide product label shall be followed for 
sites treated with pesticides;  .   

• Spray nozzles shall be configured to produce a relatively large droplet size;  .   
• Low nozzle pressures (30-70 pounds per square inch [PSI]) shall be observed;  .   
• Spray nozzles shall be kept within 24 inches of vegetation during spraying;  .  
• Application equipment shall be calibrated periodically per manufacturer 

specifications or frequently enough such that equipment is applying pesticides 
according to label directions;  .   

• Drift and overspray avoidance measures shall be used to prevent drift in all 
locations. Particular attention shall be paid to areas where target weeds and 
pests are in proximity to special-status species or their habitat. Such measures 
can consist of, but would not be limited to, the use of plastic shields around 
target weeds and pests and selecting and using appropriate spray nozzles and 
pressures. Spray areas may also be limited by using application methods such 
as spot treatments and thin line treatments of one-inch wide or less.  

Due to the potential presence of temperature inversion layers, no spraying shall 
be conducted on designated “Spare the Air” days. 

District staff/ 
Contractor 

Pesticide applicator 
During 
treatment 
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19.  

Surface and Groundwater Protection  

Applicators shall use BMPs regarding the prevention of drift, runoff, erosion, and 
water quality impairment. All work pesticide application shall be in compliance 
with the regulations (3 CCR § 6800,  (Groundwater Protection). When Where 
possible, plant covers such as landscaping shall be established on bare soil and 
hillsides to minimize pesticide and sediment runoff. Pesticides without an 
aquatic label shall not be applied to: 1) to permeable soils, soils prone to or with 
evidence of erosion without containment strategies (e.g., vegetative buffers, 
sediment barriers); or 2) in areas where aquatic habitats features are located 
within 15 30 feet of the application site. In no cases should pesticides be applied 
to surface water bodies unless in compliance with an existing permit or 
appropriate permits are obtained. 

District staff/ 
Contractor 

Pesticide applicator 
During 
treatment 

20.  

Pesticide Contamination Prevention Disposal of Pesticide Containers 

Cleanup of all pesticide and adjuvant containers shall follow the product label 
and local waste disposal regulations. This generally consists of triple rinsing 
with clean water at an approved site and adding the rinsate to the batch tank for 
application. Used containers shall be punctured on the top and bottom to render 
them unusable, unless said container are is part of a manufacturer’s container 
recycling program, in which case the manufacturer instructions shall be 
followed. Disposal of non-recyclable containers shall be at legal dumpsites.  

Cleaning of eEquipment shall not be cleaned and personnel worker clothes and 
boots shall occur where runoff would flow into the sanitary sewer for 
treatmentnot bathe in a manner that allows contaminated water to directly enter 
any body of water within the treatment areas or adjacent watersheds. 

District staff/ 
Contractor 

Pesticide applicator 
During 
treatment 

21.  

Pathogen Sanitation and Prevention of Contamination 

All personnel working in infested areas shall take appropriate precautions to not 
carry or spread weed seed or SOD-associated pathogens outside of the infested 
area by adhering to the Guidelines for Minimizing Phytophthora Contamination at 
Midpeninsula Regional Open Space District Preserves. Such precautions will 
consist of, as necessary based on site conditions, cleaning of soil and plant 
materials from tools, equipment, shoes, clothing, or vehicles prior to entering or 
leaving the site.  

District staff/ 
Contractor 

District staff/ 
Contractor 

During 
treatment; 
Post 
treatment 



APPENDIX C: 2025 INTEGRATED PEST MANAGEMENT PROGRAM BEST MANAGEMENT PRACTICES 

Midpeninsula Regional Open Space District ● Integrated Pest Management Program Guidance Manual ● March 2026 
15 

# BMP 
Functional 

Groups Responsible Party Timing 

22.  

Maintenance of Facilities Invasive Species Spread Prevention 

Clothing, footwear, and equipment, including rentals, used during treatments of 
soil, seeds, vegetative matter, other debris or seed-bearing material, or water 
(e.g., rivers, streams, creeks, lakes) shall be inspected and cleaned before 
entering a treatment area or when leaving an area with infestations of invasive 
plants, noxious weeds, known plant pathogens, or invasive wildlife. District staff 
shall appropriately maintain facilities where tools, equipment, and vehicles are 
stored to ensure the area is free from invasive plants. District staff shall ensure 
that rental equipment and project materials (especially soil, rock, erosion control 
material, and seed) are free of invasive plant material prior to their use at a 
worksite. Relevant best practices from the Invasive Species Council of 
California, University of California Statewide Integrated Pest Management 
Program, and the California Invasive Plant Council shall also be consulted and 
implemented, as appropriate. 

District staff/ 
Contractor 

District staff/ 
Contractor 

Before 
Treatment; 
During 
treatment; 
Post 
treatment 

23.  

Erosion Control and Revegetation 

For sites with loose or unstable soils, steep slopes (greater than 30 percent), 
where a large percentage of the groundcover will be removed, or near aquatic 
features that could be adversely affected by an influx of sediment, approved, 
biodegradable erosion-control measures and non-filament-based geotextiles 
erosion control measures shall be implemented before or after treatment as 
appropriate. These measures could consist of the application of forest duff or 
mulches, straw bales, straw wattles, other erosion control material, seeding, or 
planting of appropriate native plant species to control erosion, restore natural 
areas, and prevent the spread or reestablishment of weeds. Prior to the start of 
the winter storm season and during storms, if appropriate, these sites shall be 
inspected to confirm that erosion control techniques are still effective. When 
Where possible, applicators field workers may select vegetation control 
techniques to maintain sufficient vegetative cover to mitigate erosion. 

District staff/ 
Contractor 

District staff/ 
Contractor 

Prior to 
treatment; 
Post 
treatment 

24.  

On-site Disposal  

Invasive plant material shall be rendered nonviable when being if retained on 
site. District sStaff shall desiccate or decompose plant material until it is 
nonviable (partially decomposed, very slimy, or brittle). Depending on the type of 

District staff/ 
Contractor 

District staff 
Post 
treatment 
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plant, disposed plant material can be left out in the open as long as roots are not 
in contact with moist soil, or can be covered with a tarp to prevent material from 
blowing or washing away. Suitable on-site disposal areas shall be identified and 
approved by the District’s Natural Resources Department to prevent the spread 
of weed seeds. District staff shall monitor all sites where invasive plant material 
is disposed on-site and treat any newly emerged invasive plants. 

25.  

Off-site Disposal 

When transporting invasive plant material off-site for disposal, the plant material 
shall be contained in enclosed bins, heavy-duty bags, or a securely covered 
truck bed. All vehicles used to transport invasive plant material for disposal shall 
be cleaned after each use. 

District staff/ 
Contractor 

District staff/ 
Contractor 

Post 
treatment 

26.  

Post-Treatment Monitoring 

District staff shall normally monitor IPM activities treatment sites within two 2 
months after herbicide treatment (except for routine minor maintenance 
activities, which can be evaluated immediately after treatment) to determine if 
the target pest or weeds were effectively controlled with minimum effect impact 
to the environment and non-target organisms. Future treatment methods in the 
same season or future years shall be designed to respond to changes in site 
conditions. 

District staff/ 
Contractor 

District Staff 
Post 
treatment 
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PREFACE 

ABOUT THIS DOCUMENT 

Document Purpose 

This Resource Management Policies (RMPs) document defines the poli-
cies and practices used by the Midpeninsula Regional Open Space District 
(District) to protect and manage resources on District lands.  The word 
resources as used in this document includes plants, animals, water, soil, 
terrain, geologic formations, historic, scenic, and cultural features.  Rec-
reational resources are described in other documents.1 

The purpose of the RMPs is to: 

♦ Set the framework for the District's resource management program;

♦ Provide general guidance for issue-specific and site-specific planning;

♦ Provide staff and Board a tool for informed, consistent, and effective re-
source management decision making;

♦ Inform the public of the purpose and intent of the District's resource man-
agement program;

♦ Provide a basis for evaluating the District's progress in reaching its re-
source management objectives.

This document does not provide detailed plans for management of individ-
ual preserves or resources. Other more specific master plans, site plans, 
and resource management plans will supplement these policies to further 
refine and resolve the implementation strategies on a site-specific basis.  

The suitability and scope of implementation of a specific RMP can only be 
effectively determined on a site-specific or issue-specific basis given the 

1 These documents include Use and Management Plans for individual 
preserves, Trail Use Guidelines and Mitigation Measures, Land Use Regulations 
and the Visitor's Guide to the Open Space Preserves. 
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circumstances and conditions to be addresses. The suitability or effective-
ness of a RMP may depend on a number of factors. These may include 
evaluation of potential environmental impacts associated with the RMP, 
physical or other constraints, availability of funding, and feasibility of im-
plementation. Therefore, the determination of whether and to what extent 
a RMP is implemented in whole or in part will be made on a site-or issue-
specific basis. In some circumstances, deviations from an RMP will repre-
sent a more effective resource management approach given applicable 
factors.  
 
In addition, carrying out and implementing RMPs will be achieved over 
time, and is subject to funding availability and competing District needs 
and overall feasibility. Competition for District funds requires balancing the 
expense of resource management with the cost of continued land acquisi-
tion, project planning, and the cost of access and facilities improvements.   
 

Document Organization 

The RMPs are organized into chapters by subject and resource category.  
The chapter format generally consists of a background section and a sec-
tion containing goals, policies, and implementation measures.  The back-
ground section provides rationale for the goal and policies that follow.  The 
goal is phrased as a broad, general statement describing the desired state 
or condition to be achieved.  The policies state what steps the District will 
take in order to attain that goal.  Policies are numbered according to chap-
ter with the first letter of each of the fist two words of the Chapter title 
followed by a number (e.g. VM-1 is Vegetation Management Policy 1).  
 
Each policy includes one or more recommended implementation 
measures, highlighted by bullets ().  Implementation measures specify 
action items the District will strive to carry out to apply the policies to the 
landscape where feasible.  Implementation measures are referenced in-
ternally according to bullets.  For instance, VM-1: Measure 2 refers to the 
second bulleted measure under VM-1.  Informational sidebars identify cur-
rent knowledge and practices regarding resource conservation. Key words 
are noted in bold and definitions for each can be found in the Glossary.   
 
The District will apply the RMPs to every day District functions and opera-
tions from the planning of new trails and facilities to the evaluation of new 
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prospective land acquisitions, to routine Preserve maintenance.  It will 
draw upon varied expertise to balance resource needs and public inter-
ests.  The annual action plan will describe existing and proposed resource 
management plans and projects, and progress towards resource manage-
ment goals.   
 
 

Document Review and Amendment 

The RMPs comprise a "living" document that will grow and change regu-
larly, based on new experience and information.  It will be reviewed and 
updated every five to ten years and chapters amended as needed to re-
spond to ever-changing resource conditions (e.g. insect or disease out-
breaks, large cataclysmic events, climate change etc.).  The staff or Board 
may decide to amend the document for a significant single purpose at any 
time.   
 
 



 

1 

I.  DISTRICT RESOURCE 
MANAGEMENT PROGRAM 

MIDPENINSULA REGIONAL OPEN SPACE 
DISTRICT  

Midpeninsula Regional Open Space District (District) is a public agency 
that owns and manages 26 open space preserves totaling over 59,000 
acres of land (as of 2011).  Created by a voter initiative in 1972, the Dis-
trict's mission statement is “To acquire and preserve a regional greenbelt 
of open space land in perpetuity; protect and restore the natural environ-
ment; and provide opportunities for ecologically sensitive public enjoyment 
and education.”   
 
District boundaries enclose an area of 227,900 acres in northern Santa 
Clara and southern San Mateo counties, and a small portion of Santa Cruz 
County.  The District’s Sphere of Influence, or the area within which the 
District is likely to expand, includes an additional 12,333 acres.  Extending 
from Montara in the north to the Lexington Hills in the south, the District 
directly serves more than 25 communities having a combined population 
of over 700,000.  Preserves vary in size from 59 acres (Stevens Creek 
Nature Study Area) to over 17,000 acres (Sierra Azul).  Elevations range 
from sea level in the baylands preserves to 3,486 feet atop Mount 
Umunhum in the Sierra Azul Range.   
 
The District manages land primarily to preserve a regional greenbelt of 
open space land. There are few improvements, other than parking areas, 
some rest rooms, and informational signs.  Over 220 miles of public trails 
invite activities such as hiking, biking, jogging, horseback riding, dog walk-
ing, and picnicking limited only as required. The preserves are open to the 
public every day, free of charge.  Because the preserves are “close to 
home,” they serve as popular weekday and weekend recreational destina-
tions.   
  
District lands protect a variety of habitats rich in both numbers and variety 
of plants and animals. The District preserves tidal salt marshes in the east, 
home to the endangered clapper rail and salt marsh harvest mouse and 
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used by thousands of migratory birds.  The heart of the District straddles 
the eastern and western flanks of the Santa Cruz Mountains.  These lands 
are covered in a diverse mix of oak woodland, grassland, chaparral, 
coastal scrub, and both evergreen and coniferous forests that form an 
impressive scenic backdrop for the densely populated San Francisco Bay 
Area and Central California Coast.  Creeks and streams that run through 
District lands provide refuge area for endangered coho salmon and threat-
ened steelhead trout. The natural setting of District preserves provides a 
peaceful refuge for visitors seeking low intensity recreational opportunities 
away from the pressures of urban life.  
 
 
 

PURPOSES OF OPEN SPACE 

Open space consists of land and water areas that remain in a natural state 
and are minimally developed.  Open space may include compatible agri-
culture uses.  Open space preserves provide protection in the form of per-
manent sanctuaries for native wildlife and vegetation.  These irreplacea-
ble resources are rapidly disappearing as human presence and activity 
encroach into natural areas.  Reasons to preserve open space that are 
discussed in the District's Master Plan include protecting scenic beauty, 
public health and safety, natural, cultural and  agriculture resources;  shap-
ing urban growth; and providing low-intensity outdoor recreation opportu-
nities and environmental education.  
 
 
 

NEED FOR RESOURCE MANAGEMENT 
POLICIES 
Resource management at the District includes management of both natu-
ral cultural and agricultural resources.  Natural resource management gen-
erally consists of protecting, restoring, enhancing, and monitoring native 
vegetation and wildlife, and monitoring and protecting the quality of geo-
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logical and hydrological conditions.  Cultural resource management con-
sists of identifying and evaluating and protecting archeological sites and 
cultural landscapes. 
 
The District faces many issues, challenges, and choices in management 
of District land and sensitive resources.  Land acquisition is politically, so-
cially, and opportunistically driven, sometimes independent of resource 
needs.  Defining, identifying and communicating resource needs and man-
agement objectives provides for more informed decision making, guides 
property acquisition, and results in better protection of land and sensitive 
natural and cultural resources.   
 
The complex and constantly changing ecosystems of District preserves 
are comprised of a wide variety of interrelated components resources that 
sometimes have competing needs for preservation.  Managers must be 
able to recognize, distinguish, and decide among competing priorities. 
Compounding these inherent challenges is the change in open space 
management needs over time:  the amount of land managed by the District 
continues to grow; employees and board members who function as care-
takers change; funding sources come and go; and the public's interests, 
values, and use patterns differ over both time and place; and visitation 
continues to increase which can place increased pressure upon natural 
systems.  A well-defined set of policies is essential for the District to main-
tain consistent and effective resource management despite these 
changes. 
 
The Basic Policy adopted March 10, 1999 directs the District to:  
 

“follow management policies that ensure proper care of the land, that 
provide public access appropriate to the nature of the land, and that 
are consistent with ecological values and public safety.” 

 
Although the Basic Policy implies a direction for managing the land, it does 
not offer specific guidance as to what constitutes “proper care.”  These 
RMPs are intended to provide that guidance. 
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MISSION STATEMENT FOR RESOURCE 
MANAGEMENT  

The resource management mission statement defines the purpose toward 
which the District directs its resource management efforts.  The District's 
resource management program is one of stewardship not only intended to 
protect resources and to sustain them in perpetuity.  The District calls its 
lands “preserves” rather than “parks,” emphasizing the goal of resource 
preservation.  The following overall mission statement reflects the District's 
commitment to resource management: 
 

Resource Management Mission Statement  

The District will protect and restore the diversity and integrity of its re-
sources and ecological processes for their value to the environment and 
to people, and will provide for the use of the preserves consistent with 
resource protection. 
 

Overall Resource Management Strategies 

The following general strategies summarize how the District will achieve 
its resource management mission.  
 
Strategy 1 Favor protection of resources when use significantly inter-

feres with resource protection and preservation. 

Strategy 2 Provide an effective interdisciplinary program to protect 
and enhance natural and cultural resources.  This pro-
gram should include planning, interpretation, research, 
protection, maintenance, and monitoring practices.   

Strategy 3 Prevent or minimize human-caused and accelerated im-
pacts, including erosion, invasion by non-native species, 
disruption of the natural flow of water, degradation of wa-
ter quality, trampling of vegetation, and displacement of 
wildlife.   

Strategy 4 Protect and restore known rare, endangered, special sta-
tus species and sensitive habitats, as well as seriously 
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degraded or deteriorating areas.  Give priority to sensitive 
habitats and consider the relative scarcity of the specific 
resources involved. 

Strategy 5 Manage open space as a composite resource, rather than 
as separate and isolated parts.  Maintain ecological pro-
cesses as well as individual species and features.  Con-
sider the regional context and cumulative impacts of re-
source management decisions.  Favor long-term goals 
over short-term benefits. 

Strategy 6 Support low intensity recreational and agricultural use of 
District lands consistent with resource protection.  Con-
sider present and potential use.  

Strategy 7 Balance efforts to protect and restore resources with ef-
forts to acquire and provide public access to lands. 

Strategy 8 Monitor changing conditions and the effectiveness of re-
source management practices. 

Strategy 9 Increase public knowledge, understanding, and apprecia-
tion of the natural and cultural resources of the preserves, 
and support for their conservation.   

 
 
 

PLANNING AND IMPLEMENTATION  

The RMPs are to be used to guide the overall planning, budgeting, and 
decision making processes for individual Preserves and for District-wide 
programs. Implementation of the policies will be through the Use and Man-
agement Plan and Master Plan for each Preserve. The District’s Land Ac-
quisition Policies shall reference the RMPs to help guide future land ac-
quisitions. Successful implementation of the Policies will result in informed, 
consistent, and effective resource management. 
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II.  VEGETATION MANAGEMENT 

BACKGROUND 

District Plant Communities 

The District is located along the western edge of the North American con-
tinent on a geologically active peninsula between the Pacific Ocean and 
San Francisco Bay, which limits migration of plants and animals.  This 
unique location is dominated by the Santa Cruz Mountains which are in-
fluenced by a Mediterranean climate comprised of mild wet winters and 
long hot and dry summers cooled by cyclical coastal fog. Because of this 
climate regime, the landscape is subject to periodic fire.  The San Andreas 
Fault, one of the world's longest and most active faults, cuts through the 
eastern side of the Santa Cruz Mountains.  Continuing movement along 
the fault and differing composition of the underlying rocks created many 
soil types and terrain features including steep, narrow canyons, rolling 
hills, and flat bay lands.  The eastern edge of the District is heavily influ-
enced by the urban areas of San Francisco, San Jose and other peninsula 
cites which result in natural lands that are often used as a large “urban 
backyard” rather than a pristine wilderness.  These and other factors have 
shaped diverse and dynamic native plant communities that are precisely 
adapted to these complex and varied conditions.   
 
A plant community is a group of plants growing in an interrelated manner 
on a particular site.  Each community has characteristic dominant and as-
sociated species, spacing, and habitat. 
 
Native plant communities in District preserves include the following gen-
eral vegetation types:  
♦ Salt marsh and brackish marsh  
♦ Freshwater marsh  
♦ Redwood forest  
♦ Douglas fir forest  
♦ Coastal scrub  
♦ Chaparral  
♦ Mixed evergreen forest  
♦ Riparian forest  
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♦ Native grassland 
♦ Oak woodland 

 
The condition of vegetation affects other resources in the preserves.  A 
mixture of natural plant communities gives scenic character to a land-
scape, and provides the diversity and stability needed to support native 
wildlife, clean water and reduce erosion.  Loss or fragmentation of plant 
communities reduces their ability to provide the full range of ecological 
benefits, including maintenance of species diversity, soil and watershed 
protection, wildlife, and recreational and aesthetic values.  It is the main 
reason why animal species have become endangered or threatened.   
 

Alterations to Vegetation 

Continuing effects of past and present land use practices, including fire 
suppression, grazing, logging, non-native plant invasion, feral animals, 
and uses which trample vegetation, threaten the District's native plant 
communities.  Such activities have caused drastic and rapid changes in 
vegetation.  In some areas the alteration is permanent.  
 

Protection of Sensitive Species 

A number of plants listed by either federal or State agencies or the Cali-
fornia Native Plant Society as rare, threatened, endangered, and of limited 
distribution have been identified within or near District preserves.  Site-
specific information is needed for both existing and new properties to pro-
tect sensitive species.   
 

Ecological Restoration 

Ecological restoration is the process of returning land that has been de-
graded and disturbed into ecologically functioning habitat.  The District of-
ten employs the principles of ecological restoration when performing veg-
etation management.  Vegetation management is the maintenance, es-
tablishment, or restoration of target vegetation that meets a preserve's 
management objectives.  The term revegetation is used to describe the 
process of replacing existing vegetation or bare ground on a site with ap-

Ecological restoration is an 
intentional activity initiated by 
the District that accelerates 
the recovery of an 
ecosystem with respect to its 
health, integrity and 
sustainability.  Frequently, 
ecosystems requiring 
restoration have been 
degraded, damaged, 
transformed, or destroyed by 
direct and indirect human 
actions.    
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propriate plant species.  Selecting effective vegetation management strat-
egies requires understanding natural ecological processes at a specific 
site.  It also may involve coordinating with neighbors, as part of the Dis-
trict's "good neighbor" policy.  The District applies ecological restoration 
when it replaces landscaping with native vegetation, stabilizes slopes or 
restores degraded sites with natural drainage patterns. 
 
Management measures may include actions such as eliminating or re-
stricting activities that destroy vegetation, restoring grasslands and mead-
ows that were formerly maintained by natural processes, conducting pre-
scribed burns, managing conservation grazing, and either planting or re-
moving vegetation. 
 

Fire Suppression 

Periodic fires were a part of natural ecological processes on lands which 
now make up the District preserves.  As a result, many species evolved 
with fire adaptations and need periodic fire for renewal.  Fire opens forests 
to new generations of younger trees, purges grassland of invasive shrubs, 
and stimulates seed germination and shoot growth in chaparral.  Without 
fire, fire-adapted communities are eventually replaced by forest, and plant 
and animal species are lost.  Fuel in unburned areas can build up to such 
a high level that when a wildfire occurs, it can have devastating effects. 
 
Local Native Americans allowed natural fires to burn and also deliberately 
set fires to clear underbrush and create meadow areas attractive to deer 
and other animals.  Open meadows improved visibility for hunting and en-
couraged the growth of acorn oaks and other edible plants.  Subsequent 
implementation of fire suppression policies eliminated these benefits, re-
versing their positive environmental effects.  
 
Impacts of fire suppression continue to reduce biodiversity in the pre-
serves.  Grasslands and oak woodlands are decreasing in area due to 
invading brush and forest species.  Stands of coastal scrub and chaparral 
have aged and are not being renewed.  Dense tangles of brush and young 
trees have largely replaced the park-like understory beneath redwood and 
Douglas fir forests and mature oak woodlands described by early Euro-
pean explorers. 
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High Use Areas 

High use areas such as those around parking lots, visitor centers, re-
strooms, and specially surfaced or whole access trails, require more inten-
sive vegetation management than natural areas that make up the bulk of 
District land.   
 

VEGETATION MANAGEMENT GOALS, 
POLICIES, AND IMPLEMENTATION 
MEASURES 

Goal VM- Sustain and promote viable and diverse native 
plant communities characteristic of the region 

Policy VM-1 Maintain the diversity of native plant communities. (See WR-
7, ES-1, IS-2, and FM-6)  

♦ Map and describe plant communities; analyze successional trends 
and formulate site-specific vegetation management goals as part of 
the Resource Management Plan for a preserve or geographic area.  

♦ Identify appropriate areas for restoring lost or altered native plant com-
munities and restore them to a natural condition.  This is often best 
done by restoring natural processes and controlling invasive plants, 
rather than by planting.  

♦ Manage native grassland sites to encourage reestablishment and per-
petuation of California native grasses. 

♦ Manage oak woodland to encourage reestablishment and perpetua-
tion of California native oaks. 

♦ Control invasive non-native plants.  (See Section VI.) 
 

Policy VM-2 Use native species occurring naturally on similar sites in 
ecological restoration projects.   

♦ Use seed and cuttings collected from the same geographic area to 
revegetate or enhance degraded areas.  One source of native seed 
is topsoil or mulch taken from adjacent intact habitat and applied thinly. 



M I D P E N I N S U L A  R E G I O N A L  O P E N  S P A C E  D I S T R I C T  
R E S O U R C E  M A N A G E M E N T  P O L I C I E S  
V E G E T A T I O N  M A N A G E M E N T  

10 

♦ Use fill, mulch, and seed mixtures that are as free as possible of non-
native plants in ecological restoration projects. Know where such ma-
terials come from.  (See GS-2 for possible exception.) 

♦ Work with nurseries to grow native plants needed for ecological resto-
ration projects. 

♦ Avoid seeding with rye grass (unless sterile), "Zorro" fescue, Harding 
grass, or other non-native aggressive plants after fires to control ero-
sion. 

♦ Use plant material that is biologically and visually appropriate to the 
surrounding wild landscape and appropriate to the stage of plant com-
munity development at the site. 

♦ Encourage District tenants to use native plants for landscaping to pro-
vide natural habitat. 

 
Policy VM-3 Protect and enhance the habitats and populations of spe-

cial status plant species.   

♦ Identify the location and condition of special status plants and their 
habitats as part of the Resource Management Plan for a preserve or 
geographical area.   

♦ Conduct surveys for special status plants during the appropriate sea-
son before significant site-specific development or any unusual antic-
ipated increase in use.  Modify the project or use to avoid impacting 
such plants.   

♦ Protect areas with special status species from human activities and 
other negative impacts such as erosion.  Examples of protective 
measures include trail rerouting, signs, and fencing.  (See GS-2) 

 
Policy VM-4 Manage forest diseases, when necessary, to protect native 

biological diversity and critical ecosystem functions.  

♦ Develop a plan to detect, report, and monitor areas infested by high 
priority insects and diseases; utilize sanitation and best management 
practices (BMPs) to control the spread of infestations; train staff and 
educate the public; and support research to guide land management 
decisions. 

Special status species are 
species that are state or 
federally listed as 
threatened, rare, 
endangered, species of 
special concern, candidate 
species, or those plant 
species listed by the 
California Native Plant 
Society’s list 1B and 2. 
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♦ Prioritize research and management activities to slow the spread of 
Sudden Oak Death (SOD) and actively pursue partnerships with 
other public agencies to develop treatment alternatives.

Sudden Oak Death (SOD) is 
a prevalent disease of 
particular concern within 
District forested lands.  SOD 
has killed over one million 
native oak and tanoak trees 
and infests many other forest 
species in one Oregon and 
14 coastal California 
counties.  Hundreds of dead 
tanoak trees and other 
symptoms of the SOD 
pathogen, Phytophthora 
ramorum, are commonly 
seen on the District’s 
preserves.  There currently is 
no cure for SOD, and as with 
other extensive forest 
diseases, a strategy may 
take decades to develop.  
The District has adopted a 
ten-year plan to slow the 
spread of SOD, 
collaboratively study impacts 
on wildland ecology and 
recreation, and develop a 
restoration strategy for 
heavily infested forests.    
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III.  WILDLIFE MANAGEMENT  

As pressures from the expanding human population increase, District pre-
serves become more important as refuges for wildlife.  The term wildlife 
as used here includes all animals, from the smallest invertebrates to the 
largest mammals.  Without a sufficient amount of proper habitat, an ani-
mal cannot survive.  As a result, most management of native wildlife in-
volves management of habitat conditions and habitat impacts from visitor 
activities rather than hands-on management of the animals themselves.  
Protection of habitat is key to protection of wildlife. 
 
 

BACKGROUND 

Animal Habitat Characteristics 

Habitat refers to the area where an organism occurs, its natural home or 
"neighborhood."  An animal's habitat includes plant communities which 
provide the shelter, food, and water it needs to live and reproduce. Other 
aspects of the environment that affect an organism, such as geographic 
location, climate, and topography, are also part of its habitat.   
 
Animals move from place to place and require a variety of land, both daily 
and seasonally.  Some have precise habitat requirements; others are more 
flexible.  Some species live their entire lives within one vegetation type.  
Others use several vegetation types in a single day or use different habi-
tats at different stages of their lives. Some animals use one habitat for part 
of the year and migrate elsewhere for the rest. Ultimately it is important to 
preserve all these habitats to ensure continued wildlife diversity. 
 
The habitats most important for wildlife are those which offer food, cover, 
topography, and other parameters essential to survival and reproduction.  
Examples include springs and seeps, nesting and breeding sites such as 
standing dead trees, movement and migration corridors, pathways to per-
ennial streams, and foraging areas.  Some of these habitats are consid-
ered sensitive, in that they are vulnerable to disturbance and do not re-
cover easily once disturbed. 
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The Importance of Riparian, Pond, and Other Wetland 
Habitats 

Certain habitats are intensively used by many kinds of wildlife.  Riparian 
(streamside), pond, and other wetland habitat, with their wide variety of 
plants and readily available water, are perhaps the most important.  These 
habitats provide a drinking source; dense, green foliage for cover and 
food; shade in which to rest and escape the heat; perennial or seasonal 
water bodies which are required for breeding by some amphibian and 
other wildlife species, and protected corridors through dry, open areas.  
Almost all species of wildlife depend on external sources of water and will 
often travel long distances to reach it.  People are also attracted to water, 
especially ponds and riparian areas.  Excessive human use can cause 
problems from trampling, soil compaction, destruction of vegetation, alter-
ation of water quality and temperature, introduction of pathogens or foreign 
substances and species, and frequent disturbance of wildlife. 
 

Predators Indicate Habitat Health 

The presence of large predators is a strong indicator of a healthy habitat.  
Large predators are at the top of the food pyramid and depend on the 
availability of large numbers of smaller animals. The greenbelts of District 
and neighboring public lands in the Skyline and Sierra Azul areas are large 
and diverse enough to support such wide-ranging predators as black bear 
(although no resident black bears are present in the Santa Cruz Mountains 
presently), mountain lion, coyote, bobcat, fox, badgers, and numerous 
hawks and owls.  The chance to see such animals is a big incentive for 
many people to visit the preserves.  
 

Results of Habitat Fragmentation 

In the last century, population growth, urban expansion, and construction 
of roads and highways have fragmented habitats and interrupted wildlife 
movement corridors.  Fragmentation has four main consequences for wild-
life: 
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a. Isolated habitat patches may not be large enough to support wildlife 
that requires a certain size of habitat.  Fragmentation may also destroy 
particular plant species that some animals require for food or cover. 

 
b. Wide-ranging animals such as the larger predators can be cut off from 

territories they need for feeding and breeding.  
 
c. Non-native species become more common, displacing natives and 

thereby also reducing biodiversity. 
 
d. Inbreeding increases when populations are cut off from neighboring 

populations.  The resulting lack of diversity in the gene pool weakens 
the species through “inbreeding depression” and reduces the popula-
tion's long-term chance of survival.  A single environmental change 
or disease could then eliminate all members of the local population. 

 

WILDLIFE MANAGEMENT GOALS, 
POLICIES, AND IMPLEMENTATION 
MEASURES 

Goal WM- Maintain and promote healthy and diverse native 
wildlife populations 

Policy WM-1 Understand and maintain the diversity of native wildlife.  
(See WR-6 and WR-7) 

♦ Identify wildlife usage, movement patterns, and habitat features with 
high value to wildlife. 

♦ Consider and avoid or minimize impacts on wildlife when planning 
trails and other facilities. 

♦ Develop a wildlife data base to record wildlife sightings and guide 
management decisions.  

♦ Non-native wildlife release on District lands shall adhere to the policies 
identified in the Integrated Pest Management chapter (See IPM).  
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♦ The District shall strive to control or remove non native wildlife using 
management actions identified in the Integrated Pest Management 
chapter (See IPM). 

♦ Native wildlife shall not be released onto District land if it is adapted to 
urban conditions or interaction with human.  

♦ Native wildlife can be released onto District preserves if the animal 
has been rehabilitated by an animal rescue center specializing in wild-
life, it is disease-free, suitable unoccupied habitat is available, and 
there is a high likelihood for the animal to adapt and survive in its new 
surroundings without adversely affecting existing resources at the site. 
The rehabilitated animal should be marked or banded, if feasible, to 
allow monitoring of its adaptation. 

 
Policy WM-2 Protect, maintain and enhance habitat features that have 

particular value to native wildlife. (See HC-2: Measure 5, 
WR-6 and WR-7) 

♦ Inventory critical and sensitive wildlife habitats and develop manage-
ment strategies for their protection.   

♦ Leave brush piles, snags, and fallen trees in areas where they do not 
pose a fire hazard or visual blight, to provide cover and nesting sites 
for animals, and nursery conditions for forest seedlings.   

♦ Evaluate the wildlife habitat value associated with human-made struc-
tures before altering or removing them and avoid or mitigate any im-
pacts. 

♦ Repair, modify, and maintain stock ponds as wildlife watering sources 
and habitat for aquatic and semi aquatic organisms (See WR-3). 

 
Policy WM-3 Protect animal populations against the impact of human 

actions.  (See HC-2: Measure 5)  

♦ Discourage human intrusion into sensitive wildlife habitats by appro-
priate placement of facilities and trails.   

♦ Identify and eliminate barriers (e.g. remove unnecessary fences, old 
barbed wire, and other barriers) and provide safe crossings (e.g. pro-
tect established wildlife crossings and use wildlife friendly fencing) to 

Examples of wildlife using 
human-made structures on 
District lands include the Red 
barn at La Honda Creek 
Open Space Preserve which 
is used by both the 
Townsend's big-eared bat 
(Plecotus townsendii) and 
Pallid bat (Antrozous 
pallidus).    

Wildlife movement and safe 
passage is affected at a 
regional level by large-scale 
transportation needs and 
development including 
housing, roadways, and 
commercial development.  
The District works with 
Preserve neighbors, 
municipalities, counties, and 
regional planning 
organizations to improve 
new development projects 
through the use of wildlife 
friendly fencing, clustering 
new development away from 
sensitive areas, and 
providing refuge areas for 
wildlife.   
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enhance wildlife movement on a regional basis.  (See HC-3, HC-4, 
and GM-2: Measure 1) 

♦ Consult with responsible wildlife agencies to conserve special status 
species or to control problem wildlife when human life, property, or 
other significant natural resources are threatened. 

♦ Reduce conflicts between wildlife and humans through notification and 
education, control of human access and, as a last resort, control of 
wildlife presence or movement. 

♦ Prohibit hunting or trapping in District preserves except as a manage-
ment tool or for scientific or educational purposes. 

♦ Fishing is allowed only in areas declared by the District to be permitted 
fishing areas, where state laws regulate the taking of game fish. 

♦ Review and update criteria for designating temporary (e.g., day-use) 
access areas for domestic animals into District preserves.  Incorporate 
the criteria into District regulations.   

 
Policy WM-4 Protect and enhance the habitats and populations of spe-

cial status animal species.   

♦ Conduct surveys of special status animals in affected areas before 
initiating significant development or any substantial increase in use.  
Give priority to protection of special status species.  
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IV.  INTEGRATED PEST 
MANAGEMENT  

BACKGROUND 

Integrated Pest Management 

Integrated pest management (IPM) is a process for efficiently managing 
pests while protecting human health and environmental quality. IPM is a 
long-term, science-based, decision-making system that uses a specific 
methodology to manage damage from target pests. IPM requires monitor-
ing site conditions before, during, and after treatment to determine if objec-
tives are being met and if methods need to be revised. IPM requires that 
non-chemical methods be considered in addition to chemical methods (i.e., 
pesticides, herbicides, insecticides). If chemical methods are necessary to 
meet a pest control objective, the potential for harm to the public and work-
ers are carefully considered, as are effects on the environment and non-
target organisms, and then the least toxic and most effective, efficient, and 
target-specific method is chosen. 

 

The Problem with Invasive Species 

Invasive species are animal or plant species that invade and dominate 
sufficiently large areas causing a reduction in biodiversity.  They prolifer-
ate in the absence of natural control and interfere with the natural pro-
cesses that would otherwise occur on wildlands.  Once established, inva-
sive species can become difficult to manage and they can eliminate native 
species or otherwise alter the ecosystem. This chapter addresses the 
management of invasive species in order to protect the native species and 
natural processes of the preserves. 

Invasive species can alter 
ecosystem processes by 
changing biotic ecosystem 
characteristics (such as plant 
community composition, 
structure, and interactions; 
trophic relationships; and 
genetic integrity) and abiotic 
characteristics and 
processes (such as fire 
regimes, erosion, 
sedimentation, hydrological 
regimes, nutrient and mineral 
conditions, and light 
availability). 

Pesticide is a broad term that 
includes any material 
(natural, organic, or 
synthetic) used to control or 
prevent pests including 
herbicides (weed or plant 
killers), insecticides (insect 
killers), and rodenticides 
(rodent killers) as a few 
examples.   
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Invasive Plants 

Invasive plants have greatly altered many of California's natural plant 
communities.  Because they originated elsewhere, many invasive plants 
are not susceptible to predation or diseases of this region.  They are ex-
tremely adaptable and can thrive in a wide range of conditions.  They can 
grow quickly, reproduce early, produce many long-lasting seeds, and tol-
erate disturbance.  They reduce native biodiversity by gradually crowding 
out or competing with native plants for water and sun, and by reducing or 
modifying wildlife habitat. 
 

Invasive Animals 

Ranking second to loss of habitat resulting from human intrusion, invasive 
animals pose another threat to native wildlife.  Escaped domestic animals 
and other non-native wildlife species can thrive in the favorable climate of 
the San Francisco peninsula. Once established in a preserve, they com-
pete for valuable resources and disturb the sensitive balance of natural 
food webs.  Bullfrogs and wild pigs are examples of invasive introduced 
animals found in District preserves that physically displace or predate 
upon native plants and wildlife. 
 
 
Programs to manage pests require long-term commitment.  With many in-
vasive plant and animal species, short-term lapses in management activity 
may negate years of expensive control programs.   
 
  

Wild (feral) pigs are an 
example of an invasive 
wildlife species with obvious 
impact on District lands.  
They have been widespread 
in the central coast of 
California since about 1970, 
reproduce rapidly, dig up 
meadows and wetlands, and 
carry diseases that can 
affect people and livestock.  
They eat acorns, bulbs, and 
soil animals, and are difficult 
to control.  Feral pigs were 
abundant in the South 
Skyline region in the 1990s.  
The District has been 
trapping feral pigs since 
2000 and has substantially 
reduced their population 
and damage from their 
rooting.   
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INTEGRATED PEST MANAGEMENT 
GOALS, POLICIES, AND 
IMPLEMENTATION MEASURES 

Goal IPM- Control pests by consistent implementation of IPM 
principles to protect and restore the natural envi-
ronment and provide for human safety and enjoy-
ment while visiting and working on District lands. 

Policy IPM-1 Develop specific pest management strategies and priori-
ties that address each of the five work categories.  

♦ Manage pests in buildings to support existing uses, while also pro-
tecting human health and surrounding natural resources. 

♦ Manage pests and potential human interactions in recreational fa-
cilities to minimize conflict, ensure visitor safety and enjoyment, 
and protect the surrounding natural resources. 

♦ Manage pests in fuel management areas to reduce risk to human 
life and property, while also protecting natural resources. 

♦ Manage pests in rangelands and on agricultural properties to sup-
port existing uses, while also protecting human health and sur-
rounding natural resources. 

♦ Manage invasive species in natural areas and set priorities for 
their control based on the potential risk to sensitive native species 
and loss of native biodiversity. 

 
 
Policy IPM-2 Take appropriate actions to prevent the introduction of new 

pest species to District preserves, especially new invasive 
plants in natural areas, rangelands, and agricultural proper-
ties. 

Best management practices 
for preventing the 
introduction of invasive 
species include cleaning 
equipment before leaving a 
weedy site, and using seed, 
plant, forage, fill, erosion-
control and other materials 
that are free of weed seeds. 

The California Invasive Plant 
Council maintains an 
Invasive Plant Inventory that 
rates the threat of non-native 
plant species by evaluating 
their ecological impacts, 
invasive potential and 
ecological distribution.  Along 
with local knowledge, the 
District uses this list to 
evaluate the invasive risk of 
existing and new non-native 
plants found on District 
preserves.  
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Policy IPM-3 Manage pests using the procedures outlined in the following 
eight implementation measures. 

♦ Develop and implement tolerance levels for pests within each 
of the Work Categories to determine when to undertake pest 
control. 

♦ Identify the pest, determine its life cycle and disruptive poten-
tial, and identify relevant site conditions prior to implementing 
a pest control activity. Review pest control objectives for con-
sistency with other site goals and establish tolerance levels 
that must be exceeded before pest control is undertaken. 

♦ Choose site-specific strategies and times of treatment that 
provide the best combination of protecting preserve re-
sources, human health, and non-target organisms and that 
are efficient and cost effective in controlling the target pest. 
Whenever feasible, direct the control method narrowly at vul-
nerable points in the target organism’s life cycle to avoid broad 
impacts. 

♦ Monitor results and modify control methods over time as site 
conditions and treatment techniques change and as needed 
to obtain an effective level of control. 

♦ Use the least harmful method(s) to control identified pests. 
Where the use of pesticides is necessary, apply according to 
the label using all safety precautions and take all measures 
needed to protect the environment, the health and safety of 
visitors, employees, neighbors, and the surrounding natural 
areas including water and soil resources. 

♦ Plan for repeat treatments as indicated by the pest’s regener-
ative capabilities. 

♦ Coordinate and cooperate with adjacent landowners, neigh-
bors, and other responsible agencies to control pests and limit 
secondary effects. 

♦ If eradication of a pest from a distinct location is not feasible, 
apply measures to achieve containment, sustained control, 
slow down a pest’s rate of spread, or minimize pest damage. 

 
Policy IPM-4 Monitor pest occurrences and results of control actions and 

use adaptive management to improve results. 

Prior to the approval of the 
use of any new biological 
control agent, the US and 
California Departments of 
Agriculture conduct years of 
laboratory and field studies 
to assess the candidate’s 
host specificity and its 
potential impact on target 
and nontarget species and 
environmental safety.    
 

The District coordinates with 
the San Mateo County and 
Santa Clara County Weed 
Management Areas, the 
California Invasive Plant 
Council, the California 
Department of Fish and 
Game, the California 
Department of Food and 
Agriculture, County 
Agricultural Departments, 
and the Cooperative 
Extension Service to stay 
informed on invasive plants 
and animals, IPM 
techniques, and pesticide 
regulations.   
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Policy IPM-5 Develop and implement an IPM Guidance Manual to stand-
ardize pest management and IPM procedures across all 
District Lands. 
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V.  WATER RESOURCES 

BACKGROUND 

Water is essential to life on earth and is also one of the most important 
forces shaping habitats and biodiversity. District open space lands con-
tain a variety of water resources that include such diverse habitats as 
freshwater wetlands (including ponds and seasonal wetlands) and water-
courses, salt water tidal wetlands within San Francisco Bay, and ground-
water resources such as springs, seeps, and underground aquifers. These 
water resources have natural, scenic, recreational, scientific, and educa-
tional values. In general, this policy will discuss waters (sag ponds, artifi-
cial impoundments, lakes, and aquifers), watercourses (such as streams 
and creeks), and wetlands. These terms are discussed further below. 
 
“Waters” is a term that is broadly used to describe all aquatic systems. 
This policy defines “waters” as areas of standing water, both seasonal and 
permanent, such as lakes and ponds, as well as underground aquifers. 
“Watercourse” is a generic term used to define any land feature that con-
veys concentrated water flow, regardless of whether the water flow is 
ephemeral, intermittent, or perennial. “Wetlands” are distinguished by the 
presence of water, either at the surface or within the root zone. Wetlands 
have unique soil conditions that differ from adjacent uplands and support 
vegetation adapted to wet conditions. Wetlands provide critical ecological 
functions and habitat for a variety of fish, wildlife, and plant species 
 
Wetlands are lands that are transitional between terrestrial and aquatic 
systems. The water table is usually at or near the surface, or land is cov-
ered by shallow water. Some functions of wetlands include the following: 
provide habitat for fish and aquatic wildlife, offer foraging habitat or water 
for terrestrial wildlife and birds, absorb flood waters, reduce erosion, re-
charge aquifers, cleanse pollutants, provide aesthetic values, support 
unique plant associations, and provide habitat for many rare species of 
plants and wildlife. In California, wetlands of all types have been greatly 
reduced in area from their historic extent and are being rapidly lost or ad-
versely impacted. 
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Watersheds Within the District 

District Preserves are located within 22 major watersheds extending from 
the Pacific Ocean in San Mateo County to the baylands in San Mateo and 
Santa Clara Counties. Watersheds are land or “basins” within which all 
precipitation within a given watershed drains to a single body of water, 
often a creek or stream. Many of the District’s lands are located within the 
headwaters or uppermost sections of these watersheds. 
 
Most preserve watersheds contain steep ridges and deep canyons typical 
of the Santa Cruz Mountains. Rainfall occurs mostly between November 
and April with seasonal rainfall totals varying greatly within the District. The 
greatest rainfall quantities occur along the west facing slopes near the 
summit of the mountain range where totals can reach 40 to 50 inches per 
year, however, averages around 20 to 30 inches per year are more typical. 
In the Santa Cruz Mountains, fog accounts for approximately 10-20 inches 
of this precipitation, much of which is delivered in the dry summer months. 
Many smaller creeks and streams are intermittent, reflecting this seasonal 
distribution of rainfall. Winter flows are higher, especially during and im-
mediately following storms. 
 

The Influence of Water Movement 

Water flows in predictable patterns on the surface, through rocks beneath 
the soil, and in underground water tables. Plants and animals are adapted 
to specific movement patterns of water, sediment, and nutrients occurring 
in their area. A significant change in any of these factors may reduce or 
eliminate original species in favor of those better able to survive in the new 
conditions. Maintaining and restoring hydrologic patterns is important in 
maintaining healthy ecosystems. 
 
The condition of soil and vegetation influences the rate at which water 
moves as well as its quality and quantity. Leaf litter acts as mulch that 
helps absorb and conserve rainwater. Maintaining a continuous cover of 
live and decomposing vegetation residue is the most successful long- term 
approach to controlling erosion and maintaining water quality and quan-
tity. 
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Water Management Within The District  

As rain falls on District Preserves, it is captured and transported through 
the ecosystem. These processes create high-quality water for the environ-
ment and people. District Preserves also support groundwater recharge 
that helps sustain summer and fall water availability and mitigate the im-
pact of drought.  
 
The District is also dependent on water to fulfill its mission. District field 
offices require water for employees, equipment maintenance, dust control, 
and fire suppression. The District manages residential properties that are 
often located in areas without municipal supplies, thus relying on locally, 
naturally occurring water sources. Grazing operations that manage grass-
lands for multiple benefits require water in remote areas. Irrigation sup-
ports farming that provides local food.  
 
The District manages ponds that support aquatic and terrestrial wildlife. In 
the semi-arid region of the Santa Cruz Mountains, restoration of stream 
and aquatic ecosystems is a priority for managing ecosystems.  
 
The District relies on a variety of water sources. Springs are captured and 
developed to provide water to people and livestock with the goal of allow-
ing wildlife access to the spring water. Wells capture deeper groundwater 
sources and require energy to pump the water to the surface. Streamflow 
can be captured by small impoundments or pumps and diverted to the 
place it is needed. These waters are often stored to provide water during 
the dry seasons in tanks or ponds 
 

Water Resource Issues 

Wetlands and watercourses on the District’s open space lands provide 
valuable and increasingly scarce habitat for a variety of native plant and 
animal species as well as many special status species. Where aquatic 
habitat is not directly present on District lands, runoff from District lands 
supports habitats downstream, a connection that should be recognized 
and preserved. Issues associated with the management of water re-
sources and water quality include erosion and sedimentation, excessive 
diversion of water for consumptive use, severe erosion following wildland 
fires, agricultural runoff, pesticides and fertilizers, septic system 

Groundwater is water that is 
held underground in soil or 
pores and crevices in 
bedrock 
 
 
Surface water is found in 
streams, rivers, ponds, and 
lakes.  
 
 
Springs are a type of 
groundwater that surfaces at 
a point on the land.  
 
 
Consumptive use is the 
amount of water that is used 
by people, livestock, or crops 
that is unavailable to the 
environment after use. 
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wastewater disposal, stormwater runoff, flooding, drought, climate 
change, associated sea level rise, and chemical contamination from 
neighboring areas or from former use of preserve lands. 
 
 

 
WATER RESOURCES GOALS, POLICIES, 
AND IMPLEMENTATION MEASURES 

Goal WR- Protect and restore natural water courses, wet-
lands and hydrologic processes 

Policy WR-1 Protect surface and ground water from contamination.   

♦ Inventory existing facilities and uses that affect watercourses, riparian 
areas, and wetlands, and prepare plans for protection or restoration, 
as appropriate. 

♦ Research and pursue cleanup of likely sources of pollution, such as 
buried fuel tanks, improperly dumped or stored material, and faulty 
waste or drainage systems. 

♦ Utilize self-contained sanitary facilities or place rest rooms where they 
cannot contaminate water sources. 

♦ Control activities having a high potential for pollution.  

♦ Properly decommission abandoned septic systems and avoid water 
quality impacts when constructing new septic systems. Manage active 
and abandoned wells to avoid groundwater contamination  

♦ Regulate the type and intensity of human activity on District lands to 
protect water quality. 

♦ Review and comment on offsite land use and water management pro-
jects and policies that affect District water resources. Recommend and 
support measures to maintain natural water quality, channel flow, and 
sedimentation rates on District lands. 

 

Contamination is man-made 
waste that has polluted the 
environment making it unfit 
or unsafe.  Examples on 
District lands include 
deteriorated septic systems, 
underground storage tanks, 
leaking transformers, and 
trash and debris.   
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Policy WR-2 Restore,  maintain  or  enhance  water  quality  on  District 
lands. 

♦ Manage vegetation to improve watershed productivity and water qual-
ity.  

♦ Manage agricultural leases and easements to maximize the protection 
and enhancement of riparian areas and water quality. 

♦ Monitor sediment delivery and transport on District preserves located 
within watersheds identified as impaired by sediment or supportive of 
special status animals requiring aquatic habitat. 

♦ Coordinate with agencies and organizations to establish volunteer-
based monitoring programs. Participate in regional watershed man-
agement activities. 

 
Policy WR-3 Restore Hydrologic Processes. 

♦ Incorporate best management practices (BMPs) and develop storm-
water pollution prevention plans (SWPPP) when required at staging 
areas. 

♦ Inventory and assess roads and trails on District lands to identify sig-
nificant erosion and sediment sources. Prioritize maintenance and 
road/trail management based on most severe erosion and sediment 
delivery sites. 

♦ Manage human activities to control erosion--for example, abandon 
and where feasible restore to a natural condition poorly designed or 
sited roads to a natural condition, close certain trails to bicycle and 
equestrian use during the wet season, re-route existing trails to mini-
mize erosion and sediment delivery. 

♦ Restore hydrologic processes altered by past land uses by ‘slowing 
water, spreading it, and sinking it’ through installing erosion control 
materials and structures, removing culverts and drainage diversions 
where appropriate, and using improved drainage structures that mini-
mize alteration of hydrology. 

♦ Minimize soil disturbance during all construction projects. 

♦ Locate new trails to minimize potential water pollution and stream 
bank erosion and sediment delivery. 

Restoration and 
enhancement are terms that 
are sometimes used 
interchangeably when 
discussing habitat 
improvement projects. 
Restoration refers to the 
process of returning land that 
has been degraded and 
disturbed into functional 
habitat. Enhancement refers 
to the process of altering a 
habitat to provide specific 
ecosystem functions that 
may be missing; typically to 
provide habitat for 
endangered species. 

Many of the District’s 
properties contain legacy 
logging and ranching roads 
that were not designed or 
constructed for year-round 
use. These road systems 
can greatly alter the flow of 
water across the land, 
causing erosion and 
sediment problems due to 
concentrated runoff from 
winter rains.   
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♦ Construct trails, roads, staging areas, and buildings so that streams 
are not permanently diverted nor interrupted, and runoff is not concen-
trated. Minimize creation of impermeable surfaces. 

♦ Identify and mitigate significant impacts of altered water flow on plants 
and animals, including aquatic organisms. 

 
Policy WR-4 Manage Water Consumption to Balance Operational and 

Environmental Needs. 

♦ Phase in installation of water meters or other measures to monitor an-
nual consumptive water use. 

♦ Develop and regularly update BMPs for efficient water use in offices, 
field operations, residences, grazing, and farming.  

♦ Evaluate and consider the environmental and operational benefits and 
tradeoffs of each water source for new projects. 

♦ Evaluate and consider the construction and operational costs of each 
water source. 

♦ Balance operational and consumptive use needs with the goal of 
maintaining healthy ecological functions. 

♦ Provide technical assistance to lessees of District lands and owners 
of lands on which the District has an agricultural easement to secure 
water rights for the continuation or establishment of viable agriculture 
consistent with the protection of sensitive habitats (see Coastal Ser-
vice Plan PA.2). 

 
Policy WR-5 Determine and maintain District water rights and utilization. 

♦ Identify existing uses of surface water on newly acquired open space 
lands, as part of the purchase process. Protect appropriative and ri-
parian water rights for appropriate and beneficial existing or possible 
future uses. 

♦ Secure water rights for the continuation or establishment of viable ag-
riculture and conservation grazing on District land consistent with 
protection of sensitive habitats. 

 

Two types of surface water 
use are recognized under 
California law: appropriative 
rights and riparian rights. 
 
Appropriative rights require a 
permit from the State Water 
Resources Control Board, 
which grants the right to use 
water on parcels not 
adjacent to the watercourse 
or to store water.  
 
Riparian rights are the rights 
of any owner of a parcel 
immediately adjacent to a 
watercourse to use water.  
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Policy WR-6 Preserve and enhance fisheries habitats. (See WM poli-
cies). 

♦ Inventory and assess stream reaches accessible to anadromous fish 
to identify impediments to fish passage and opportunities for habitat 
enhancement.   

♦ Remove artificial barriers to fish passage where removal will enhance 
spawning and rearing habitats. 

♦ Enhance spawning and rearing habitats for native fisheries through 
restoration.  Prioritize restoration and enhancement of areas providing 
habitat to sensitive species. 

♦ Monitor sensitive fish species populations in District waters. 

♦ Monitor water quality and condition of high priority aquatic habitats as-
sociated with District projects containing spawning, breeding, rearing 
habitat for special status fish, reptile, amphibian, or other aquatic spe-
cies. 

♦ Evaluate and consider the environmental benefits and construc-
tion/operational costs of off-stream storage facilities to minimize 
stream diversion and/or allow for the release of water into natural wa-
terways during low flow seasons and implement accordingly.  

♦ Avoid new direct stream diversion for consumptive uses where eco-
nomically feasible alternative water sources exist, or the diversion 
captures the majority of flows, or the aquatic habitat would be sub-
stantially impaired. Explore alternate sources for existing in stream di-
versions. 

 
Policy WR-7 Preserve and enhance ponds and other wetland habitats. 

(See VM-1 and WM policies). 

♦ Maintain ponds or other water bodies as wildlife watering sources as 
appropriate (See WM-2). 

♦ Inventory and assess ponds and wetlands to identify opportunities for 
habitat maintenance and enhancement. 

♦ Monitor sensitive reptile, amphibian, and aquatic organism popula-
tions dependent on District wetlands.  

Few of the ponds in the 
Santa Cruz Mountains are 
naturally occurring features. 
The majority of ponds were 
created as artificial 
impoundments that require 
ongoing management to 
maintain. Regardless of their 
origin, ponds provide wildlife 
access to a scarce resource 
(water) and greatly increase 
the diversity of species 
inhabiting the District’s lands. 
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♦ Preserve ponds through maintenance of artificial impoundment struc-
tures where ponds provide habitat for sensitive and other wildlife spe-
cies. 

 
Policy WR-8 Develop seasonal and multi-year drought management strat-

egies for District lands.  

♦ Evaluate and develop where appropriate wells and springs to create 
resilient water supplies. 

♦ Identify and curtail diversions that strain naturally limited water 
sources, especially those that significantly impact special status spe-
cies. 

♦ Evaluate and implement where appropriate additional water storage 
infrastructure to store water when it is naturally abundant for later use 
during dry seasons. 

♦ Evaluate and alter as appropriate water-intensive land management 
practices during drought conditions to reduce overall District-wide wa-
ter consumption. 
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VI.  GEOLOGY AND SOILS 

BACKGROUND 

District lands include a diverse set of dynamic geological resources char-
acterized by steep slopes, earthquake faults, landslides, unstable and 
erosive soils, and attractive but fragile rock formations. Open space is an 
appropriate designation for such areas.   
 

Soil – A Valuable and Fragile Resource 

Soil is the essential surface layer that predominates in the District Pre-
serves. Soil provides the rooting medium for plants and supplies most of 
the nutrients they require, whether native or cultivated.  As plant commu-
nities mature, plant roots, surface debris, and animal remains break down 
and are incorporated into the soil.  Over time, this organic material builds 
up soil structure and fertility.  If depleted or lost, soil takes a long time to 
regenerate- often longer than a single human generation. This surface 
layer of the land is readily accessible and easy to disturb and therefore 
requires the most protection by land managers. 
 

Factors Contributing to Soil Loss 

In some areas, District soil erosion has been accelerated by loss of plant 
cover, disruption of natural drainage patterns, landslide activity and/or 
some types of recreational uses. Some of these are naturally occurring 
causes, some are natural causes accelerated by human activity. By far the 
largest amount of soil erosion on District lands is human-caused. Poor 
placement of roads or trails, shortcutting of trails, poor design, construction 
or placement of drainage systems, excessive grazing pressure or past cul-
tivation practices, and development of facilities can accelerate natural ero-
sion.  These activities can destroy protective plant and mulch cover, ex-
posing soil to wind and water or diverting water from natural drainages.  
Recovery of soils from such disturbances is slow.  Monitoring, preventing, 
and, where necessary, remedying human-caused erosion are all important 
parts of the District's resource management responsibilities.  
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GEOLOGY AND SOILS GOALS, POLICIES, 
AND IMPLEMENTATION MEASURES 

Goal GS- Avoid or minimize soil loss and prevent or remedi-
ate contamination related to human land use, and 
protect unique or exceptional geologic features 

Policy GS-1 Locate and construct facilities to avoid high-risk areas sub-
ject to landslides, liquefaction, faulting, flooding and erosion.  

♦ Minimize construction of major improvements (examples: buildings, 
roads, pipelines, and septic tanks) in landslide-prone areas, active 
fault zones, flood zones, and highly erodible areas.   

♦ Design trails with respect to natural topography to maintain or restore 
natural drainage patterns as much as possible. Design roads, trails 
and facilities to minimize disturbance to vegetation and soil. 

♦ Review available geohazard data for proposed facilities and infrastruc-
ture, where geologic hazards may be present.  

 
Policy GS-2 Minimize unnatural soil erosion and sedimentation. (See 

VM-3: Measure 3)  

♦ Monitor soil erosion and slope failure and identify areas where these 
processes are accelerated and causing resource damage.  Utilize ex-
isting information (soil maps, geologic reports etc.) to avoid construc-
tion in problem areas and to identify areas with conditions that may 
impact existing infrastructure.     

♦ Reduce human-caused erosion by identifying, limiting of eliminating 
the causative activity, properly locating or relocating facilities, in-
stalling drainage or erosion control measures, or revegetating the 
area. Construct roads and trails to maintain natural drainage patterns.   

♦ Reconstruct or stabilize and abandon roads and trails that display or 
have the potential for ongoing erosion problems.  

♦ Limit agricultural activities, facility development, and trail construction 
in riparian and other wetland areas to protect them from disturbance. 
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♦ Minimize soil disturbance associated with construction and mainte-
nance operations. 

♦ Seed to rehabilitate disturbed ground and lessen erosion.  Time seed-
ing projects to ensure adequate soil moisture for seed germination.  
Utilize mulch or other appropriate groundcover to reduce erosion 
where sediment can be delivered to a watercourse or wetland. 

♦ Utilize native plants when possible for projects requiring revegetation 
for long-term erosion control.  Non-native sterile grass seed may be 
used to quickly establish ground cover and reduce erosion.  In areas 
of active livestock grazing, incorporation of non-invasive pasture 
grasses may be utilized. 

♦ Prevent, to the extent possible, the physical removal of naturally oc-
curring soil. 

 
Policy GS-3 Protect unique or exceptional geologic features from human 

damage.   

♦ Identify locations and document the condition of unique or exceptional 
geologic features (example: tafoni sandstone formations, serpentine 
outcrops, sag ponds). 

♦ Monitor such features to determine if action is needed to prevent or 
stop damage.  

♦ Control access to features requiring protection by informing visitors, 
placing signs and barriers, and enforcing restrictions. 

♦ Develop security protocols to limit availability and distribution of geo-
graphic information for geology and soil resources to protect sites from 
accidental destruction, looting, and vandalism. 

 
Policy GS-4 Prevent or remediate contaminated soils  

♦ Prevent the release of hazardous materials into the environment as-
sociated with District operations by implementing and following Best 
Management Practices (BMPs) for spill prevention. 

♦ Investigate areas where soil contamination may have occurred due to 
previous land use including: disposal sites, mining areas, or leaks from 
storage tanks.  
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♦ Remediate areas where contaminants pose a threat to human and 
ecological health through implementation of recommended treatment 
options including biodegradation, safe removal of contaminated soils, 
capping of soils, or other methods as recommended by a remediation 
professional.  

♦ Adhere to requirements outlined in soil management plans approved 
for the preserves. 
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VII.  SCENIC AND AESTHETIC 
RESOURCES 

BACKGROUND 

The District recognizes the protection of scenic values as one of the pri-
mary benefits of open space.  The scenic and aesthetic resources of 
District lands provide physical and psychological relief from the stresses 
and uniformity of urban life.  They also contribute to our "sense of place" - 
our appreciation of the qualities that set this area apart from others and 
make it feel like home. 
 
District preserves include a variety of natural settings and landscapes that 
form magnificent scenic backdrops to the urbanized peninsula.  Local res-
idents and visitors particularly appreciate the interplay of color, pattern, 
form, and light on the coastal mountains, where rugged topography, hot 
sun, wind, and fog combine to create dramatic and appealing contrasts in 
vegetation. 
 
In some cases, preserving a significant scenic or historic landscape may 
involve managing it to actually prevent natural succession, for example, 
without intervention; a shallow pond may gradually fill in and become a 
meadow or open grassland. Active management through vegetation 
maintenance or pond deepening not only promotes the scenic and aes-
thetic value of a wetland setting, but may also be more beneficial to wild-
life. However in most instances, restoring or mimicking natural processes 
can help maintain the appealing visual and biological diversity of native 
communities. 
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SCENIC AND AESTHETIC RESOURCES 
GOAL, POLICIES, AND IMPLEMENTATION 
MEASURES 

Goal SA- Preserve lands with natural appearance, diversity, 
and minimal evidence of human impacts 

Policy SA-1 Minimize evidence of human impacts within preserves.   

♦ Clarify and document appropriate standards for designing and locating 
trails, parking areas, and buildings.  

♦ Locate trails to minimize their visibility from a distance. 

♦ Where feasible, locate telecommunication towers, power lines, water 
towers, firebreaks, and other infrastructure along margins of roads, 
next to existing structures or where vegetation and terrain help ease 
undesirable visual and environmental impacts.  Install utility lines un-
derground, if practical.  

♦ Cluster new facilities near existing development, where possible. 

♦ Design facilities such as structures, bridges, fencing, benches, and 
barriers to harmonize with natural landscape features, colors, and ma-
terials. 

♦ Cluster, reduce, and place signs to lessen their visual impact. 

♦ Rehabilitate areas degraded by human use by restricting access or 
type(s) of use, rerouting trails and roads, removing unsightly hu-
man-made features and non-native plants, restoring natural contours, 
and revegetating with native plants. 

 
Policy SA-2 Maintain significant landscapes or features that were for-

merly maintained by natural processes.  

♦ Control encroaching vegetation where it adversely affects significant 
scenic, historic or habitat resources (See Vegetation Management, 
Cultural Resources, and Integrated Pest Management policies). 

District development consists 
of facilities such as trails, 
restrooms, parking lots, 
fencing, offices, and 
residences.  District facilities 
are designed to blend into 
the natural surroundings and 
are located within or 
adjacent to previously 
disturbed areas such as 
placing parking lots along 
existing roadways, or 
improving, remodeling, or 
placing new structures in 
previously developed areas.     
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♦ Control vegetation to create or maintain important scenic viewpoints 
and vistas (See Vegetation Management and Integrated Pest Man-
agement policies). 

♦ Require District tenants to maintain landscapes and improvements to 
acceptable visual standards that do not detract from a visitor's experi-
ence or adversely impact wildlife. 

♦ Allow for habitat changes associated with control of vegetation for fuel-
breaks, disc lines, and prescribed burns under the concepts of eco-
logical resiliency to reduce larger-scale aesthetic impacts of cata-
strophic wildfire.  

 
Policy SA-3 Minimize unnatural noise within preserves  

♦ Prevent or reduce unnatural sounds that adversely impact preserves 
resources or a visitors' enjoyment of them. 
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VIII.  CULTURAL RESOURCE 
MANAGEMENT 

BACKGROUND 

Cultural Resources at the District 

The San Francisco Peninsula has had a rich and diverse history, including 
settlement by Native American groups; the Spanish (1776-1821) and 
Mexican Republican (1821-1848) colonization of the region; the annexa-
tion of California by the United States in 1848; and subsequent industrial, 
agricultural, and residential development.  There are remains from each of 
these periods on District lands, including Native American village sites and 
bedrock mortars, barns and other ranching features, orchards, wineries, 
historic homes, sawmills, mines, historic roads and trails, and outdoor 
recreational sites.  As time passes, more recent periods of California’s his-
tory become historically significant.  As such, some 20th century sites 
such as World War II and Cold War military sites are now considered his-
torically significant resources throughout California.  Collectively, these 
sites, structures, features, and artifacts comprise the cultural resources 
of the District. 
 
The District was founded to preserve a regional greenbelt of open space 
land on the San Francisco Peninsula from the rapid suburban develop-
ment that accelerated in the post-World War II boom in the Bay Area.  Alt-
hough the District’s mission is to protect the greenbelt for open space val-
ues, natural resource protection, and ecologically sensitive recreation, 
this mission compliments cultural resource preservation goals.  The devel-
opment pressures from which the District protects open space land also 
threaten its associated historic and prehistoric structures, cultural land-
scapes, and archaeological sites.  The preservation of open space land 

Native American groups, 
such as the Ohlone, have 
lived on the San Francisco 
Peninsula for thousands of 
years.  Bedrock mortars and 
other artifacts from their 
habitation and use of the 
landscape can be seen on 
District lands today.   

During the Spanish Colonial 
and Mexican Republican 
periods, the San Francisco 
peninsula was divided into 
large ranching tracts.  District 
preserves, including Rancho 
San Antonio, the Rancho de 
Guadalupe area of Sierra 
Azul, and La Honda Creek 
(formerly Rancho San 
Gregorio), were part of these 
large land grants.   

In the second half of the 19th 
century, District forests were 
used for timber harvesting, 
residences, and outdoor 
recreation.  Grasslands were 
developed for ranching and 
agriculture, including 
vineyards and orchards.  
Historic roads, such as Old 
Page Mill Road, connected 
communities and industries 
in the growing region.   
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in the peninsula’s greenbelt provides the opportunity for the District to pro-
tect and interpret the rural history of the Santa Cruz Mountains and San 
Francisco Bay for the benefit of present visitors and future generations.  
 
Cultural resources are irreplaceable resources that face substantial 
threats such as disturbance from construction and maintenance activities, 
theft, vandalism, and deterioration over time.  When the District acquires 
land with historic structures, the structures often have suffered years of 
neglect and are at risk of collapse.  In these cases, it can be very expen-
sive to rehabilitate and maintain these structures, many of which have 
already lost significant resource integrity.  It is sometimes necessary to 
remove dilapidated historic structures due to public safety concerns and 
the prohibitive expense of historical rehabilitation.  The District has 
adopted “Policies Regarding Improvements on District Lands”  to provide 
a public process used to assess and determine whether District structures 
and improvements are cultural resources, and how they can most appro-
priately be managed.  The District has successfully completed a number 
of important historic preservation projects, often with assistance from 
granting agencies and/or public/private partnerships.  Cultivating relation-
ships with historic preservation groups, research organizations, and 
knowledgeable local residents, including Native American groups, will al-
low the District to pursue new opportunities to preserve cultural resources 
and protect remnants of the peninsula’s heritage for present and future 
Bay Area residents. The District serves communities of diverse ethnic her-
itage, who seek a wide variety of experiences in District preserves.  To the 
extent that these practices can be accommodated with minimal impact to 
the natural and cultural resources, they should be encouraged and accom-
modated wherever feasible. 
 

Regulatory Context 

There are a number of state and federal laws pertaining to cultural re-
sources to which the District must adhere in its operations.  The California 
Environmental Quality Act (CEQA) (Guideline 15064.5, Public Resources 
Code 21038.2) states that a substantial adverse change to the significance 
of a historical resource or a unique archaeological resource must be 
treated as a significant effect on the environment in a project’s environ-
mental review.  Public Resources Code 5097.9-5097.994 mandates pro-

Examples of completed 
historic preservation projects 
on District lands include the 
Woodhills Home at Fremont 
Older, Picchetti Winery, 
Grant Cabin at Deer Hollow 
Farm, and the Red Barn at 
La Honda Creek.   

CEQA defines a historical 
resource as potentially 
significant if it is at least 50 
years old and is determined 
to be eligible for listing on the 
California Register of Historic 
Resources.  A unique 
archaeological site is defined 
as a site that is at least 100 
years old and has the 
potential to provide useful 
information about the past.  
Therefore, as time passes, 

 t   
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tocols for protecting Native American graves and human remains, and pro-
hibits unauthorized excavation, destruction, or vandalism to Native Amer-
ican archaeological sites on public land. 
 
Section 106 of the National Historic Preservation Act of 1966 requires con-
sideration of impacts to historic resources on federal lands or projects re-
quiring federal permits.  Likewise, any project that requires review under 
the National Environmental Policy Act of 1969 must consider impacts to 
cultural resources.  The Native American Graves Protection and Repatri-
ation Act of 1990 (NAGPRA) mandates the protection of Native American 
burial sites on federal lands and the repatriation of human remains and 
funerary objects to descendent Native American groups.  Under NAGPRA, 
institutions with collections of Native American remains and funerary items 
must create an inventory and notify lineal descendents as part of the re-
patriation process. 
 
In compliance with the statutes listed above, the District has included pro-
tocols for unexpected discoveries of archaeological sites and human re-
mains as mitigation measures in District projects.  An example of a District 
project specifically identifying protocols for cultural resource protection is 
the Service Plan and accompanying Environmental Impact Report for ex-
pansion of the District’s boundaries to include coastal San Mateo County 
completed in 2003.  The Service Plan recognized the unique value of cul-
tural resources in the San Mateo County coastal area and established Cul-
tural Resource Policies to preserve cultural resources in the Coastal An-
nexation Area.  The Policies and Implementation Measures established in 
this Cultural RMPs are consistent with the Cultural Resource Policies in 
the Service Plan.   
 
The Cultural RMPs is intended to be consistent with and to supplement 
the District’s “Policies Regarding Improvements on District Lands.”  The 
purpose of this policy is to formalize and enhance the District’s cultural 
resource management practices for the long-term stewardship of the Dis-
trict’s significant historical and archaeological sites.  
 
 

Cultural resources are not 
restricted to historic 
structures.  Many of the 
landscapes on District 
preserves are artifacts of 
historic and prehistoric 
human activity.  These 
include agricultural 
landscapes, such as the 
orchards at Stevens Canyon 
Ranch; the remnants of 
logging in the District’s 
redwood forests; ranching 
landscapes; and the formal 
estates of August Schilling in 
Thornewood and, Harry 
Tevis in Bear Creek 
Redwoods and Fremont and 
Cora Older at Fremont 
Older.  
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CULTURAL RESOURCE GOALS, 
POLICIES, AND IMPLEMENTATION 
MEASURES 

Goal CR-  Identify, protect, preserve, and interpret cultural re-
sources for the benefit of present and future gen-
erations. 

 
Policy CR-1 Maintain an inventory of cultural resources on District pre-

serves.  

♦ Inventory and assess cultural resources throughout the District, in-
cluding prehistoric and historic archaeological sites, structures, and 
cultural landscape features.  The Cultural Resource Inventory 
should include a Geographic Information Systems database; however, 
access to this inventory must be restricted to District staff and qualified 
professionals, to the extent allowed by law to protect sites from looting 
and vandalism. 

♦ Record cultural resources in the District’s Cultural Resource Inventory 
when purchasing new property and perform research on previous 
uses of the property.  Examples of research activities include perform-
ing a records search with the Northwest Information Center and 
consulting historic preservation organizations, previous residents, and 
descendents to gather local historical information. 

♦ Complete archaeological site records for known unrecorded sites on 
District land and file reports with the Northwest Information Center.  

 
Policy CR-2 Address cultural resources in the development of preserve 

use and management plans.  

♦ Consult the Cultural Resource Inventory when planning projects that 
may have an impact on cultural resources in the project area. 

♦ Conduct appropriate reconnaissance measures, such as research or 
archaeological survey, early in the planning process for trail construc-

Archaeological sites include 
prehistoric sites, such as 
Native American villages and 
other remnants, and historic 
sites dating from after 
European settlement.  These 
can include Spanish Colonial 
/Mexican sites, and sites 
dating from after the 
annexation of California by 
the United States. 

To protect vulnerable ar-
chaeological resources, the 
State Legislature has ex-
empted sensitive archaeo-
logical site information from 
disclosure requirements in 
the California Public Records 
Act. 
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tion, maintenance activities, or other projects that entail ground dis-
turbance in an area of known archaeological sensitivity.  Monitor con-
struction activities when appropriate. 

♦ Locate facilities, such as trails, staging areas, and new structures, to 
avoid loss or degradation of historically or archaeologically significant 
resources wherever possible.  If not possible to avoid, minimize im-
pacts, for example by: capping site, recording important features 
and/or artifacts, relocating structures, or data recovery excavation.  

♦ Include stakeholder groups when developing plans for the manage-
ment of historically or archaeologically significant resources.  Con-
sult with descendent communities such as Native American and other 
ethnic groups when developing plans for the management of histori-
cally or archaeologically significant resources related to their heritage. 

♦ Assess the significance, integrity, and feasibility of preservation of his-
toric structures when developing Preserve Use and Management 
Plans or Master Plans.  If a structure is determined to be eligible for 
the California Register of Historic Resources, assess feasibility of pre-
serving the resource. 

   
Policy CR-3 Protect cultural resources from disturbance to the maximum 

extent feasible.  

♦ Wherever possible and appropriate, preserve historical resources and 
archaeological sites in situ. 

♦ Prohibit looting, vandalism, and unauthorized removal of cultural re-
sources and associated artifacts from District preserves. 

♦ Implement security measures such as protective fencing and patrol-
ling to reduce vulnerability of the resources due to vandalism and loot-
ing. 

♦ Develop security protocols to limit availability and distribution of geo-
graphic information for cultural resources to protect sites from looting 
and vandalism. 

♦ Prohibit District sale, purchase, or commercial trade of individual ar-
chaeological artifacts.  

Looting of archaeological 
sites for commercial gain 
poses a threat to sites 
around the world.  Codes of 
archaeological ethics there-
fore discourage any activity 
that commodifies artifacts 
and encourages their com-
mercial trade. 
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♦ Develop and follow guidelines for reporting, protecting and recording 
archaeological sites and features in the event of unexpected discov-
ery. 

♦ Provide District staff with basic training to identify and protect cultural 
resources. 

♦ Assess existing operations within areas of known archaeological sen-
sitivity to protect and preserve cultural resources. 

♦ Require that all archaeological investigations or research activities 
that have the potential to physically significantly impact archaeological 
resources are carried out by qualified archaeologists, and that a tech-
nical report for each project is provided to the District following exca-
vation. 

 
Policy CR-4 Preserve and maintain cultural resources wherever feasible.  

♦ Actively pursue grant assistance from local, state, federal, and other 
programs to supplement District funds to implement historic preserva-
tion projects for historically and archaeologically significant resources. 

♦ Seek partnerships with private or non-profit groups to aid in the resto-
ration, management, and use of historic structures. 

♦ Assess the condition, identify needed repairs, and prepare mainte-
nance plans for significant high priority historic structures as funds al-
low. 

♦ Assess the eligibility of cultural resources for nomination on local reg-
isters, the California Register of Historic Resources, and the National 
Register of Historic Places.  Consider nomination to registers for which 
a resource is determined eligible. 

♦ Catalog artifacts associated with sites on District lands to prevent de-
terioration and to document the site and location where the artifacts 
were recovered. Consider curating artifacts in danger of deterioration. 
Maintain a cataloging system to preserve artifacts’ contextual infor-
mation and storage locations.  Where appropriate, coordinate with 
other agencies and organizations to assist in long-term curation of Dis-
trict collections. 

♦ Develop and follow guidelines and procedures governing loans of ar-
tifacts to other agencies and organizations.  

There are a number of po-
tential sources of grant fund-
ing for historic preservation 
projects.  In the past, the 
District has received grants 
from the Santa Clara County 
Historical Heritage Commis-
sion and the California Herit-
age Fund.  Listing resources 
on local, state, or national 
registers can increase oppor-
tunities for grant funding. 

Provenience, or the contex-
tual information associated 
with an artifact or collection, 
is important for retaining its 
research potential and rele-
vance for interested commu-
nities.  A cataloging system 
is a crucial tool for preserv-
ing this information and 
keeping it linked to objects. 
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Policy CR-5 Provide public access and educational programs to interpret 

historical and archaeological resources. (See PI-1)  

♦ Provide controlled public access to historical and archaeological sites 
where appropriate, considering other public access resource con-
straints and resource protection. 

♦ Allow appropriate uses of cultural resources by descendent communi-
ties. 

♦ Seek input from descendent communities, such as Native American 
and other ethnic groups, when planning public access and educational 
programs that interpret cultural resources related to their heritage.  

♦ When developing partnerships for the use and management of historic 
structures, plan for public access to the structures where appropriate 
while minimizing impact to the structures and respecting the needs of 
building occupants.  

♦ Provide interpretive materials such as signage or brochures for self-
guided hikes to inform visitors about the history of District lands and 
the San Francisco Bay Area.  Develop locations to display artifacts for 
public benefit. 

♦ Encourage, utilize, and support historical research by docents and vol-
unteers.   

♦ Provide training opportunities for docents to aid them in the develop-
ment of docent-led tours of historic and archaeological sites and land-
scapes. 

♦ Facilitate school field trips of historic and archaeological sites and 
cultivate other opportunities to work with educational groups to inter-
pret cultural resources on District preserves. 

♦ Support historical and archaeological research conducted by District-
approved, qualified cultural resource professionals on District lands. 

 

Public interpretation and ac-
cess to non-sensitive infor-
mation about cultural re-
sources on District land is an 
important part of their preser-
vation, conveying their im-
portance to the general pub-
lic.  The District’s cultural re-
sources are a valuable public 
asset. 
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Policy CR-6 Preserve District institutional history.  

♦ Preserve documents and artifacts important to the history of the Dis-
trict. 
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IX.  RESEARCH AND 
COLLECTION OF INFORMATION 

BACKGROUND 

Achieving the District's resource management objectives requires sup-
port in the form of basic academic research and applied field studies.  This 
level of research is usually conducted by colleges and universities, by con-
sultants as part of environmental analysis for project proposals, or by en-
vironmental and wildlife organizations such as the California Native Plant 
Society, the Nature Conservancy, or the Audubon Society.  Although the 
District may conduct or sponsor research directly, it will continue to depend 
on and support outside research to expand its knowledge about the natu-
ral resources under its care, and to provide the basis for sound planning 
and management decisions. 
 
 

RESEARCH AND INFORMATION GOALS, 
POLICIES, AND IMPLEMENTATION 
MEASURES 

Goal RC- Use and document scientific knowledge of pre-
serve resources and resource management tech-
niques as a basis for management decisions 

Policy RC-1 Maintain resource information files for each preserve and re-
source subject.  

♦ Systematically gather information and data from appropriate agencies, 
universities, non-profit organizations, studies, and reports.  Integrate 
spatial data into the District’s GIS database.     

♦ Maintain an electronic filing system to facilitate access of spatial data 
and information by location and resource type.   

♦ Facilitate the reporting of resource related observational data by field 
staff and the public and its access by District staff.   
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♦ Respond to public information requests and promote release of non 
sensitive resource information to better distribute and share District 
scientific knowledge. 

♦ Recruit interns and volunteers to help organize and maintain resource 
information files, in cooperation with the District's volunteer program. 

 
Policy RC-2 Coordinate and cooperate with institutions, agencies, organ-

izations, and individuals conducting resource management 
or research.  

♦ Maintain a list of District related potential resource research projects.  
Encourage research directed to specific sites, District-related issues, 
or resource management practices. 

♦ Administer the District’s Resource Management Grant Program to 
fund projects that contribute to resource management projects.  Incor-
porate the District’s list of potential projects into the Grant Program.    

♦ Explore partnerships and foster relationships with educational institu-
tions, scientists, and other land management professionals in order to 
share information and resources and to develop Memorandums of Un-
derstanding or Memorandums of Agreement between the District and 
other agencies.  

♦ Sponsor or participate in events and activities such as symposiums, 
workshops, and conferences that support scientific research and 
sound resource management practices.  

♦ Encourage and facilitate currency on resource management tech-
niques, such as restoration, integrated pest management, and ero-
sion control.   

♦ Provide internship support for appropriate research. 
 

Policy RC-3 Undertake original research necessary for planning or man-
agement decisions.  

♦ Carefully research existing information and explore opportunities for 
cooperative studies to collect additional information.  
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♦ Retain qualified consultants or researchers to conduct studies or col-
lect additional information in a standardized format that can be inte-
grated with the District’s GIS database.   

♦ Encourage and facilitate training of District staff to obtain environmen-
tal permits (such as scientific collection or sensitive species handling 
permits) in order to participate in or conduct needed research and 
monitoring and to maintain relationships with agency staff. 

♦ Share significant new information through resource agency contacts 
and local and regional databases, such as the California Natural Di-
versity Data Base and Natural Resources Database. 
 

Policy RC-4 Allow collecting, trapping, or other field research activities 
only in conjunction with legitimate research consistent with 
the District's management goals.  

♦ Continue to administer the District’s Special Use Permit Program for 
collection, trapping, archaeological research, or field studies on Dis-
trict lands.  

♦ Require the researcher to share the information resulting from the 
studies with the District and other appropriate parties.  If appropriate, 
integrate data into electronic filing system or GIS database.    

 
Policy RC-5 Develop performance measures when designing District pro-

jects and collect monitoring data to evaluate project suc-
cess.  

♦ Research and utilize existing performance measures from comparable 
prior projects and partner agencies. 

♦ Collect and evaluate monitoring data to measure project success and 
for use in adaptive management. 

♦ Engage in benchmarking opportunities with public, partners, and re-
search institutions through collaborations and the sharing of project 
data. 
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X.  PUBLIC INTERPRETATION AND 
ENVIRONMENTAL EDUCATION   

BACKGROUND 

Communication and outreach are key to developing broad public support 
for acquiring and protecting open space.  Increasing public knowledge 
and appreciation of the preserves' natural and cultural resources will 
improve support for their conservation.  The District needs to inform the 
public about District treasures, so it will care about protecting them.   
 
The resource management program will play a vital role in this effort by 
providing a greatly improved information base for the public.  Studying the 
current condition of preserve resources and discovering how best to main-
tain and restore them will reveal information that stimulates public interest, 
makes the preserves more enjoyable places to visit, and inspires respect 
and a sense of stewardship.   
 
The District's Public Affairs department is charged with communicating this 
information to the public.  For example, staff works closely with local 
schools, districts, agencies, and other special groups to provide environ-
mental education and interpretive programming to students, organiza-
tions, and the general public.  The Public Affairs department also gets the 
word out through publications, presentations, and working with the media.  
The volunteer and docent programs greatly increase public outreach op-
portunities.  The volunteer program provides a means for the public to 
learn firsthand about stewardship, by participating in District projects.  The 
docent program trains docents to conduct activities on the preserves and 
interpret District resources.  Docents also staff the Daniels Nature Center 
and lead environmental science-based field trips for students.  
 
Environmental education is typically a curriculum-based approach tar-
geted toward students to attain an ultimate goal (such as environmental 
stewardship).  The District’s environmental science-based programming 
was established in 1996 and serves elementary school students in a field 
trip experience at the District’s Daniel’s Nature Center and surrounding 
Skyline Ridge Preserve.  During the program students engage in hands 
on discovery and learning.  
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Interpretation is a communication method that reveals meanings, con-
nections, and relationships by firsthand experience, and by illustrative me-
dia, such as web pages or signs.  The District's interpretive program in-
cludes communication and outreach by District staff and docents, as well 
as through brochures, publications, signage, signboards, exhibits, and 
other means.  Interpretive programs are often the most effective means of 
stimulating understanding and appreciation of open space, providing in-
formation, promoting stewardship of resources, and helping ensure visitor 
safety. 
 
 

INTERPRETATION AND EDUCATION 
GOALS, POLICIES, AND 
IMPLEMENTATION MEASURES 

Goal PI- Increase public knowledge, understanding, and 
appreciation of the natural and cultural resources 
of the preserves, and support for their conserva-
tion.   

Policy PI-1 Provide interpretive programming, facilities, and materials.    
(See CR-5, GM-6 and GM-7) 

♦ Develop appropriate and timely projects and plans to support natural 
and cultural resource interpretive opportunities that are guided by rec-
ommendations and priorities in the District’s Interpretive Systems 
Plan (ISP),  

♦ Provide interpretive materials via a wide range of media (web and print 
based). 

♦ Continue to operate an interpretive program at the David Daniels Na-
ture Center at Skyline Ridge Open Space Preserve with docents and 
staff to support its use by the general public and local schools and 
organizations. 

An Interpretive Service Plan 
(ISP) serves to identify and 
prioritize the valuable natural 
and cultural resource “sto-
ries” and connections that 
can be brought forward 
through enhanced or new in-
terpretive programs or facili-
ties at each location being 
evaluated. 
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♦ Provide information about the District's mission, resources, manage-
ment practices, and goals in District signboards, facilities, and publi-
cations.  Encourage publication of this information in the general me-
dia. 

♦ Provide training for new docents and additional "refresher courses" to 
continue to help them provide interpretive services. 

♦ Provide opportunities for the public to learn about natural resources 
and support resource management activities through the docent and 
volunteer programs. 

 
Policy PI-2 Provide environmental education programming and out-

reach.   

♦ Coordinate and cooperate with local agencies and organizations, par-
ticularly schools that would like to use District lands and facilities for 
environmental education, whenever appropriate. 

♦ Involve school children in District-sponsored environmental projects 
and educational activities. 

♦ Provide environmental education programs and materials to schools, 
groups, and organizations. 

 
Policy PI-3 Provide other public outreach.   

♦ Support and/or participate in special events and programs that foster 
public knowledge and appreciation of open space resources. 

♦ Participate in multi-agency forums to share information and resources 
and explore partnership opportunities. 

♦ Develop and use outreach opportunities to gain public support for re-
source management goals and policies. 

♦ Work with the Public Affairs Department to increase public awareness 
of resource values. 
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XI.  CONSERVATION GRAZING 
MANAGEMENT 

BACKGROUND 

The vegetation of the Santa Cruz Mountains is comprised of a rich and 
diverse assemblage of plant species.  This wealth of diversity was most 
evident within the grassland ecosystems that evolved under a variety of 
disturbance pressures including fire and grazing by large herds of ungu-
late animals, which are now mostly extinct or locally extirpated.  The flora 
that emerged has been described as one of the most diverse and species 
rich ecosystems in the United States 
 
The arrival of early Spanish and Anglo settlers initiated a particularly dra-
matic change in species composition of California grasslands, primarily as 
a result of tilling the grasslands for agricultural crop production, reduction 
of native grazing animals and introduction of cattle herds brought over 
from Europe and let loose on the new rangeland.  This introduction of non-
native plants and animals, coupled with the concurrent suppression of fire 
on the landscape as the western United States was settled, resulted in the 
substantial replacement of the native grassland vegetation with a predom-
inately exotic, annual flora.  The exotic vegetation is often more competi-
tive, productive, and prolific than the native plants within which it coexists, 
and tends to dominate and replace existing native grasses and wildflow-
ers.  Over the last 150 years, coastal grassland areas have also experi-
enced large-scale conversion to agriculture or urban development.  The 
remaining undeveloped grasslands face continued development pressure 
and are severely impacted by exotic, invasive organisms. 
 
The District’s open space preserves contain large acreages of grasslands 
that in many areas have been degraded due to the pressures described 
above.  Management of these grassland habitats is desirable to reduce 
the risk of wildfire and to maintain viable native plant communities.  Vege-
tation management using livestock conservation grazing or other re-
source management tools can be a substitute for native grazing animals 
and recurring fire to achieve the District’s objective of preserving, protect-
ing and restoring the natural environment. 
 

The greatest diversity within 
California’s coastal 
grasslands can be seen in 
the forbs or wildflowers that 
emerge in the spring 
following winter rains.  Sites 
with adequate management 
of non-native vegetation will 
reward these efforts with 
bountiful displays of colorful 
spring wildflowers. 

By some estimates, nearly 
80 percent of the vegetation 
cover within California 
grasslands is exotic 
vegetation. 

District lands currently 
contain approximately 5300 
acres of grassland habitat.  
The largest contiguous 
grassland areas are within 
District lands in western San 
Mateo County. 
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In 2003, the District completed the Service Plan and accompanying Envi-
ronmental Impact Report for the San Mateo Coastal Annexation Area ex-
pansion of the District’s boundaries to include coastal San Mateo County.  
The Service Plan recognized the unique value of the San Mateo County 
coastal area and established Agricultural Policies to preserve and encour-
age viable agricultural use of land.  The Policies and Implementation 
Measures established in this Conservation Grazing Management Policy 
are intended to supplement and complement the Agricultural Policies in 
the Service Plan.  Furthermore, these Conservation Grazing Manage-
ment Policies will be implemented in a manner that is consistent with the 
Service Plan. 
 
 

CONSERATION GRAZING MANAGEMENT 
GOALS, POLICIES, AND 
IMPLEMENTATION MEASURES 

Goal CGM- Where appropriate manage District land with live-
stock conservation grazing that is protective of 
natural resources and that is compatible with pub-
lic access; to maintain and enhance the diversity 
of native plant and animal communities, manage 
vegetation fuel for fire protection, help sustain the 
local agricultural economy, and preserve and fos-
ter appreciation for the region’s rural agricultural 
heritage. 

Policy CGM-1 Ensure that conservation grazing is compatible with and 
supports wildlife and wildlife habitats.  

♦ Inventory and assess sensitive habitats to identify areas requiring spe-
cial management practices.  The conservation of these areas will take 
precedence over other uses and management practices that are de-
termined to have an adverse effect on these resources. 

Livestock ranching is a small 
but vital part of the Bay 
Area’s agricultural economy.  
As with any business that 
depends on local 
infrastructure and services, 
livestock ranching is 
increasingly threatened with 
each ranch that goes out of 
business.  Every livestock 
rancher depends on services 
and supplies including 
veterinary care, feed sales 
and delivery, farm and ranch 
infrastructure supplies, and 
livestock transportation 
services.  As land is taken 
out of ranching, all of these 
services and supplies are 
incrementally affected and 
may cease to operate, 
increasing the burden for 
families and businesses that 
choose to keep ranching. 

Typical fencing used to 
control livestock movement 
that the District inherits as 
part of property acquisitions is 
five-strand barbed wire 
fencing. The District standard 
for new/replacement cattle 
fence construction is wildlife-
friendly 5-strand fencing with 
a smooth bottom wire 
approximately 16” above the 
ground unless conditions 
warrant an alternative fence 
type.  Other fencing types that 
may be used include four-
strand barbed wire for interior 
fencing, wood rail fencing and 
temporary electric fencing 
that can be installed to 
seasonally restrict livestock to 
target areas or exclude 
livestock from sensitive areas.  
Wildlife-friendly fences enable 
virtually all wild animals to 
move through an area without 
harm and with minimal 
impediment. 
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♦ Prepare site-specific grazing management plans by a certified range-
land manager including best management practices (BMPs) for pre-
serves where conservation grazing will be utilized as a resource 
management tool.  The site-specific grazing management plan will be 
a component of the agricultural production plan developed through the 
Use and Management Planning process.  The Use and Management 
Planning process provides for public input and Board approval of site-
specific grazing management plans. 

♦ Manage agricultural leases and easements to protect and enhance 
riparian areas and to maximize the protection or enhancement of 
water quality.  (See WR-4) 

♦ Per the District’s long-standing policy of protecting native predators, 
continue to prohibit the lethal take of predators in response to livestock 
depredation. 

 
Policy CGM-2 Provide necessary infrastructure to support and improve 

grazing management where appropriate. 

♦ Utilize fencing that allows wildlife movement and fosters habitat con-
nectivity.  (See WM-3: Measure 3) 

♦ Manage access to existing water features and where needed supply 
supplemental drinking water through stock ponds and water troughs 
to preserve clean water for livestock, protect water quality, and en-
hance habitat for wildlife. Provide wildlife escape ramps where neces-
sary. 

♦ Encourage and assist grazing tenants on District land to provide range 
improvements to restore or conserve wildland resources and to en-
hance range condition. 

♦ Inventory and assess roads and trails on District lands to identify sig-
nificant erosion and sediment sources – abandon and where feasible 
restore to a natural condition poorly designed or sited roads.  (See 
WR-4) 

 
Policy CGM-3 Monitor environmental response to grazing on District 

lands.  

♦ Monitor forage utilization and distribution by grazing animals to assure 
appropriate amounts of residual dry matter (RDM) remain on the 

Residual Dry Matter (RDM) 
is a measure of the amount 
of vegetation left on the 
ground, typically measured 
at the end of the summer or 
fall.  Appropriate levels of 
RDM strive to minimize 
thatch, which can inhibit new 
plant growth, while 
maintaining adequate levels 
of vegetation to prohibit soil 
erosion.   

The goals of conservation 
grazing are to maintain and 
enhance biodiversity by 
moderating the impacts of 
exotic grasses, manage fuel 
loads to reduce risk of 
catastrophic wildfire, and to 
help sustain local agricultural 
heritage  
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ground to achieve desired resource management objectives.  In the 
course of RDM monitoring, evaluate and report on wildland fire fuel lev-
els that may result in an increased risk of wildland fire (See WF policies). 

♦ Monitor livestock use levels and agricultural infrastructure condition 
to ensure conformity with lease provisions to contribute to improved 
management. 

♦ Monitor wildland conditions with an emphasis on documenting the lo-
cation, distribution and abundance of native grasses, wildflowers, and 
other native flora and fauna  

♦ Monitor water quality in ponds, wetlands, and watercourses with un-
restricted livestock access. 

♦ Monitor non-native vegetation response to conservation grazing with 
an emphasis on documenting the location, distribution and abundance 
of target, invasive species. 

♦ Use information collected from monitoring to annually review range-
land conditions and response to livestock conservation grazing.  Use 
adaptive resource management decision making framework 
within grazing management plans. 

 
Policy CGM-4 Utilize different livestock species to accomplish vegeta-

tion management objectives.  

♦ Research the effective use of cattle, goats, sheep, and horses to man-
age vegetation on District lands. 

♦ Utilize appropriate species depending on management needs. 
 
Policy CGM-5 Preserve and foster existing and potential conservation 

grazing operations to help sustain the local agricultural 
economy.  

♦ Establish longer term grazing leases to promote financial viability for 
the operators and efficient land stewardship for the District. 

♦ Seek grants or other economic support for agricultural infrastructure 
maintenance and improvements. 

♦ Ensure site-specific grazing management plans are economically fea-
sible and practical for conservation grazing operators. 

Fire reduction is a great 
concern for some 
landowners.  However, cattle 
are not able to graze all land 
areas effectively for fire 
protection purposes, such as 
steep slopes or slopes 
partially vegetated with 
brush.  In these instances, 
goats may be an effective 
alternative.  Goat herds can 
be rented for a short period 
of time and can be moved 
with a goat herder and 
dog(s) along with portable 
fence enclosures. Goats and 
other small livestock must be 
penned in enclosures at 
night to protect them from 
predators.  
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Policy CGM-6 Provide information to the public about the region’s rural 

agricultural heritage. (See PI-1) 

♦ Install display boards and give presentations highlighting historical 
and educational facts about ranching families and industry at appro-
priate sites.   

 
Policy CGM-7 Provide public access in a manner that minimizes impacts 

on the conservation grazing operation. (See PI-1) 

♦ Conservation grazing operators on District lands or lands under 
easement to the District shall be consulted when public access is be-
ing planned and considered for the property to minimize conflicts be-
tween the public and the conservation grazing operation.  

♦ Prepare and distribute a brochure to educate visitors about etiquette 
for use of open space property with livestock animals. 

♦ Prepare and distribute a brochure to educate visitors about etiquette 
for use of open space property with livestock animals. 

♦ Install signage where appropriate to educate the public about the re-
source benefits of conservation grazing and to educate visitors 
about approaching animals, closing gates, and other etiquette appro-
priate for moving through lands with livestock animals. 

 
Policy CGM-8 Conservation grazing operations on District lands in San 

Mateo County will be managed in accordance with the poli-
cies established in the Service Plan for the San Mateo 
Coastal Annexation Area.  

♦ Consult with appropriate agencies and interest groups, including the 
San Mateo County Farm Bureau and San Mateo County Agricultural 
Advisory Committee in the development of site-specific Use and Man-
agement plans and agricultural production plan components in the 
Coastside Protection Area. 

 
Policy CGM-9 Safeguard native plants and wildlife while promoting the 

economic sustainability of conservation cattle grazing as a 
resource management tool and reducing predation of 
livestock. 
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♦ Consider the economic impact of predation in setting lease rates for 
conservation grazing tenants. 

♦ Provide economic relief for conservation grazing tenants who, as 
required per conditions of a Board of Directors approved lease, are 
performing resource management services and are in good stand-
ing with the District, in response to confirmed cattle losses from pre-
dation to sustain conservation grazing as a viable tool for natural 
resource management. Require cattle grazing tenants to document 
annual livestock losses due to both predation and non-predation-re-
lated causes.  

♦ Support and promote scientific research on the effectiveness of wild-
life and livestock protection methods, and their influence on wildlife 
behavior, grazing productivity, and livestock health. Periodically re-
view research results and consider findings in future policy develop-
ment. 
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XII.  FOREST MANAGEMENT 

BACKGROUND 

As of 2007, District lands encompass approximately 30,000 acres of for-
est and woodland habitat.  Approximately 11,500 acres consist of red-
wood and Douglas-fir associated coniferous forest, located primarily in 
the northern Skyline area of the District.  These forests are often inter-
mixed with a lesser component of hardwood, primarily tanoak, madrone, 
California bay, black oak, and various live oaks.  
 
The remaining 18,500 acres consist of a variety of hardwood forest and 
woodlands.  These consist of numerous oak species (coast live, canyon 
live, and Shreve oak, black oak, blue oak, valley oak), madrone, tanoak, 
California bay, California buckeye, and riparian species such as red and 
white alder, big-leaf maple, various willow species, California sycamore, 
and box elder. 
 
Forest and woodlands within the District have been subject to significant 
historic modifications.  Portions of the oak forests and woodlands have 
had a history of livestock grazing and fuel wood procurement.  The ef-
fects of these uses are not well documented, but young dense stands 
(primarily live oak species) occur within the preserves in areas of prior dis-
turbance.  These young dense stands often occur along forest margins or 
have regenerated within areas that had been previously cleared.  At the 
other end of the spectrum are beautiful stands of large old majestic oaks.  
Concerns about the reduction of oak forest and woodland within California 
often center on their conversion to urbanized uses or commercial agricul-
ture.  The primary role for the District is the preservation and protection of 
these forests and woodlands, particularly considering the heavy urban 
growth pressures within the San Francisco Bay Area.  
 
Riparian hardwood forests have also been modified in areas by past land 
use practices.  These practices have typically whittled away at the width 
of the corridors, in places narrowing the corridors to thin strips along the 

The term forest applies to 
habitats dominated by tree 
species with a continuous or 
nearly continuous canopy 
covering substantial portions 
of the landscape.  
Woodlands consist of 
scattered trees across the 
landscape intermixed with a 
significant habitat component 
of other vegetation types 
such as grassland. 
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edges of creeks.  When riparian forests are modified in this manner, it is 
common for the species composition to change to those species that pre-
fer to be near the water (typically willow and alder), while reducing species 
that typically occupy elevated floodplains such as sycamore.  
 
The proximity of the redwood and Douglas-fir forests in the Santa Cruz 
Mountains to the urban San Francisco Bay Area and associated ports of 
trade fostered the development of an early and intense commercial log-
ging industry.  Commercial timber harvest and milling activities were well 
underway beginning in the 1850’s within the La Honda Creek, Purisima 
Creek Redwoods, and El Corte de Madera Creek Open Space Preserve 
areas.  Timber harvest activities have generally altered the forest stands 
by reducing the size and age of the stands and increasing the density of 
the young growth.  This is clearly evident when viewing the distribution of 
old growth redwood stumps within the forests.  A second round of logging 
that focused on residual (left over) old growth and the second growth that 
re-sprouted from the late 1800’s clear cuts began in the 1950’s-1960’s.  
Tractor logging continued within El Corte de Madera Creek and Purisima 
Creek watersheds throughout the 1970’s and 1980’s, resulting in third 
and fourth timber harvest entries into much of the areas that are now pro-
tected by the open space preserves.   
 
Numerous roads were constructed to facilitate access to early timber (and 
grazing) operations on the properties now owned by the District.  These 
roads were often constructed in locations, and utilizing methods that were 
insufficiently protective of water quality and aquatic resources.  The elim-
ination or conversion of non-essential roads and the judicious mainte-
nance of essential roads will be necessary to protect water quality and 
aquatic resources. 
 
Pathogens are a significant threat to the District forests.  The most notable 
pathogen at present is Phytophthora ramorum which is responsible for 
Sudden Oak Death syndrome, commonly known as SOD.  A number of 
oak species are susceptible to death and slow decline from SOD, particu-
larly tanoak, and additional host species include many other forest trees 
and shrubs.  SOD has the potential to seriously impact forests within the 
preserves and the region, presenting a number of social and ecological 
concerns.   
  



M I D P E N I N S U L A  R E G I O N A L  O P E N  S P A C E  D I S T R I C T  
R E S O U R C E  M A N A G E M E N T  P O L I C I E S  

F O R E S T  M A N A G E M E N T  

59 
 

All of the forest ecosystems within the District preserves evolved in asso-
ciation with periodic fire.  Fire suppression activities within the Santa 
Cruz Mountains, as well as throughout the Western United States, have 
also had an effect on District forests.  The effects of fire suppression typi-
cally include an increase in forest density, a build up of forest floor fuel 
loads, and a decrease in herbaceous forest floor plant communities.  For-
est management actions can be undertaken to reduce the severity of fires 
within the forest ecosystem and watersheds when these fires occur.  Pre-
scriptive forest management can achieve conditions suitable for the rein-
troduction of fire into forest ecosystems, an ecological function that has 
been largely absent, except under typically severe conditions, for the past 
sixty years.  
 
The District has preserved large blocks of forest and woodland.  The over-
all extent of District land holdings within the greater Santa Cruz Mountain 
Bioregion is exceptionally important to regional biodiversity and well 
suited to regional ecosystem management.  State, county and local parks, 
non profit and conservation organization owned properties and numerous 
conservation easements over both public and private properties, together 
with the District preserves, provide tremendous opportunities for regional 
forest preservation and restoration. 
  
Active conifer forest management on public lands is typically limited to 
relatively small fuel management projects and controlled burns in old 
growth stands within some state parks.  This limits the majority of these 
forests to more hands off management, requiring long periods of time 
where trees compete for food, water, and sunlight.  During this time period, 
which can take hundreds of years, the dominant trees will persist, while 
the less dominant trees will be crowded out and die.  During much of this 
transitional period, habitat complexity and biodiversity can remain rela-
tively stagnant and simplified.  Maintaining most of these protected forests 
under the same management paradigm has the potential to suppress re-
gional biodiversity.  
 
From a regional perspective, old growth and late-seral conifer forests are 
very limited in distribution.  Late-seral forests, or late-successional for-
ests, are older forests that begin to develop some characteristics similar 
to old growth forests.  The initial development of late-seral redwood and 
Douglas-fir forests is generally considered to take place between 80 to 300 

Late-seral and old growth 
forest characteristics 
typically include: large widely 
spaced trees, thick bark, 
large complex branches, 
large standing snags in 
various stages of decay, 
large downed logs on the 
forest floor, and a closed 
canopy.  This complex 
structure results in a very 
wide variety of habitat 
conditions and results in 
tremendous biodiversity.    
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years, and continue to persist for centuries, with the oldest redwoods 
reaching an age of 1,000 to 2,000 years old.  The District preserves have 
retained a significant “biological legacy” of residual (uncut) single old 
growth trees and small stands of old growth, as well as a substantial older 
Douglas fir component.  These biological legacies are known to harbor 
significant remaining habitat components that are used by wildlife, from 
the canopy species such as marbled murrelets down to soil microbes.  
 
The District’s conifer dominated Preserves offer the opportunity to manage 
forest conditions to accelerate late-seral habitat conditions to promote 
biologically diverse, dynamic forest habitat, increase the extent of this lim-
ited habitat, and accelerate the development of forest structure for the ben-
efit of protected species and for improved fire resistance.  
 
 

FOREST MANAGEMENT GOALS, 
POLICIES, AND IMPLEMENTATION 
MEASURES 

Goal FM- Manage District land to retain and promote biolog-
ically diverse, dynamic forest conditions; maintain 
and enhance high quality forest and aquatic habi-
tat; encourage and enhance the development of 
late-seral conifer forest; provide for visitor experi-
ences within diverse forest habitat; and promote 
District and regional fire management objectives. 

Policy FM-1 Inventory and assess District forest and woodland.  

♦ Inventory and assess existing District forest conditions.  Inventories 
within hardwood stands should include forest age, structure, health, 
and an evaluation of regeneration (growth of seedlings and young 
trees).  Inventories within conifer stands should have a particular em-
phasis on forest age and structural characteristics, identification of bi-
ological legacies, and the reconnection and restoration of late-seral 
habitat.  Inventories should also include the identification and assess-
ment of any effects of urbanization on the forests. 
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♦ Identify unique habitat features such as meadows, ponds, or other 
non-forested communities.  Evaluate the need for management to 
maintain landscape heterogeneity and specialized habitat for non-for-
est wildlife and vegetation.  

♦ Inventory District forest wildlife with a particular emphasis on special 
status species, such as the marbled murrelet, spotted owl, Vaux’s 
swift, numerous raptor species, and indicator species such as the pi-
leated woodpecker. 

♦ Inventory District forest to assess fuel loads and forest structure re-
lated to fire.  Identify access issues and District and community/re-
gional fire concerns. 

 
Policy FM-2 Ensure that forest management activities are compatible 

with the protection of special status plant and animal spe-
cies.  

♦ Conduct time appropriate surveys for special status species to estab-
lish the presence or absence thereof, and identify essential habitat 
features (nest trees, roosts, sheltering trees, springs, and ponds). 

♦ Manage forests to expand critical habitat for sensitive species by re-
storing forest structure and habitat elements utilized by sensitive spe-
cies to develop and connect suitable habitat. 

♦ Continue regular consultation with regulatory agencies and experts to 
develop plans to protect and enhance habitat for sensitive species. 

 
Policy FM-3 Ensure that forest management activities are compatible 

with riparian ecosystem and water resources protection and 
policies.  

♦ Protect riparian ecosystems and habitat to maintain natural hydro-
logic process, water quality, and wildlife benefits.  Maintain essential 
riparian functions, and if necessary enhance and restore riparian hab-
itats.  

♦ Inventory and assess roads and trails on District forestlands to identify 
significant erosion and sediment sources.  Maintain essential roads 
to high standards, and eliminate or reduce to trail width all non-essen-
tial roads.  (See Policies WR-3 and WR-4). 

Riparian ecosystems are 
streamside ecosystems that 
are extremely important to 
numerous forest plant and 
wildlife species.  In addition 
to benefits to wildlife such as 
fish and amphibians, these 
ecosystems also play critical 
roles regarding forest 
hydrology and water quality.  
The protection and 
restoration of Riparian 
ecosystems is a primary 
component of Forest 
Management. 
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♦ Discourage forest management activities within riparian areas unless 
justified and implemented for the specific purpose of restoring de-
graded riparian habitat.  

 
Policy FM-4 Manage District conifer forests to sustain and encourage the 

development of late-seral habitat conditions.   

♦ Prepare Forest Management Plans for high priority District forests 
to establish habitat goals and appropriate management treatments.  
Utilize restoration ecologists, forest ecologists, Registered Profes-
sional Foresters, or other resource management professionals to 
prepare plans, as appropriate. 

♦ Restore degraded forest habitats to promote the development of late-
seral habitat, forest habitat complexity, and to enhance biodiversity, 
where existing stand conditions and access permit.  Utilize state of the 
art silvicultural (forestry) practices to restore degraded forests.   

♦ Protect existing residual old growth trees and stands, mature oaks, 
and most large, older Douglas fir trees.  The conservation of these 
areas will take precedence over other uses and management prac-
tices that are determined to have an adverse effect on these re-
sources. 

♦ Maintain and/or create large snags and downed wood for wildlife hab-
itat where not a safety hazard. 

♦ Foster relationships with educational institutions, forest scientists and 
forest professionals to inform District forest management decisions 
based upon sound, current science, and to contribute opportunities for 
continuing research of late-seral focused management.  Seek grant 
opportunities and partnerships for forest research and monitoring. 

 
Policy FM-5 Provide necessary fire and fuel management practices to 

protect forest resources and public health and safety.  (See 
WF policies) 

♦ Maintain essential roads for emergency fire access, and forest man-
agement activities undertaken to reduce fire hazard.  

♦ Maintain adequate fire clearance around District structures and facili-
ties.  (See WF-3 and WF-1: Measure 5) 

Restoration forestry 
practices may result in 
timber that would be 
available for commercial 
sale.  Revenue derived from 
commercial timber sales 
conducted in conjunction 
with restoration activities will 
be used for resource 
management activities (such 
as road upgrade projects, 
weed abatement projects, 
and long-term monitoring). 

Snags are dead standing 
trees that are important to a 
variety of species. As trees 
age and die, holes created 
by woodpeckers cavity 
decay, and broken branches 
create new habitat niches for 
a host of bird, bat, small 
mammal, amphibian, and 
insect species.  Snags and 
large downed wood are 
critical components of high 
quality late-seral forest 
communities. 

Late-seral redwood and 
Douglas-fir forests are 
generally considered to be 
some of the most fire 
resistant and resilient type of 
forest.   
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♦ Encourage neighboring property owners to maintain adequate fire 
clearance around existing development.  Consult with regulatory 
agencies to encourage that construction of new development main-
tains fire agency recommended setbacks for fire clearance between 
new development and District forest and woodland. 

♦ Evaluate the potential to reduce forest fuel loading through the re-
moval of smaller trees to reduce forest floor fuel buildup and ladder 
fuels.  

♦ Coordinate with fire agencies and local communities to define loca-
tions where fire protection infrastructure is desirable and practical.  

♦ Reintroduce fire as a resource management tool to reduce forest floor 
fuels and reestablish fire for ecosystem health where stand conditions, 
access, and public safety permit.  Coordinate with other agencies for 
planning and implementation. 

♦ Seek grant opportunities and partnerships for fuel management pro-
jects and monitoring. 

 
Policy FM-6 Protect forest health from intense wildfire, pests, and path-

ogens with high potential to cause damage.  

♦ Evaluate potential for forest loss to intense wildfire, pests and patho-
gens where effective methods are available and justified. 

♦ Limit the scale of clearings and light-gaps in forests to reduce potential 
for weed establishment.  Where activities occur within the forest 
edges, weed treatments and monitoring will be a component of the 
treatment plan. 

♦ Manage forest diseases when necessary to protect natural biological 
diversity and critical ecosystem functions.  Regarding Sudden Oak 
Death (SOD): detect, report and monitor infested areas; utilize sanita-
tion and best management practices (BMPs) to control the spread 
of the SOD pathogen; train staff and educate the public; and support 
SOD research to guide land management decisions (See VM-1 and 
WF policies). 

 
Policy FM-7 Monitor wildlife, water quality, and vegetation response to 

forest management activities.  

Fire hazard reduction is a 
great concern for some 
landowners, particularly 
residential landowners.  Fire 
can also be a significant 
threat to the environment, 
particularly water and 
aquatic resources. 

Shaded fuel breaks are an 
example of a fuel reduction 
project that the District can 
undertake.  They consist of 
areas where vegetation is 
thinned to break up 
horizontal connectivity, and 
lower growing “ladder fuels” 
that can connect ground fire 
to tree canopy are removed.  
Enough tall tree canopy is 
retained to maintain shade to 
discourage the re-growth of 
ladder fuels.  These often 
require follow-up 
maintenance. 
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♦ Conduct pre and post project wildlife and vegetation surveys with em-
phasis on special status species. 

♦ Monitor water quality upstream and downstream of forest manage-
ment activities that have the potential to negatively affect water quality 
or aquatic resources. 

♦ Periodically re-inventory forest conditions with a frequency adequate 
to monitor forest response to management. 

 
Policy FM-8 Provide educational opportunities for the general public and 

recreational users regarding forest ecosystems and man-
agement.  

♦ Place interpretive displays in accessible locations to inform and edu-
cate the public about forest ecosystems, and management techniques 
employed on District lands.   

♦ Conduct public outreach to inform and gain support for District activi-
ties within the local community. 

♦ Conduct interviews with individuals related to past land use and his-
tory of forested Preserves to compile historical details and perspec-
tives on District forest land.  Include history into interpretation and 
educational opportunities within the Preserves. 
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XIII.  ECOLOGICAL 
SUCCESSION 

BACKGROUND 

Ecological succession is the sequential development of plant and animal 
communities following disturbance.  In a land management context, this 
natural process can be both positive and negative.  For example, the nat-
ural recruitment of coyote brush in grassland areas on District lands is re-
ducing the extent of this already-limited habitat type and has serious im-
pacts on native plants and wildlife.  Regrowth of mixed evergreen forest 
in previously-logged areas is threatening to shade out rare species. Ponds 
and seasonal wetlands, which are slowly filling in with sediment and con-
verting to grassland and areas dominated by broadleaf tree species can 
become shaded out by coniferous forests.  This policy addresses such 
undesirable habitat type conversions that result from the process of eco-
logical succession.    
 
The directional nature of succession was once thought to result in a stable, 
stationary species composition (known as the “climax community”) over 
time.  In reality, however, all natural systems are subject to disturbance 
and limited by seed availability and the process of succession may never 
reach completion.  Early-succession species have specific life history 
strategies which allow them to take advantage of disturbance.  Further-
more, some species, such as knobcone pine, King’s Mountain manzanita, 
and many grassland plants, are disturbance-dependent: they require 
disturbance to maintain habitat conditions suitable for reproduction and 
establishment.  Both natural and human disturbance drive species com-
position in natural habitats.  Past disturbance regimes (either natural or 
historic and pre-historic land management) can be artificially re-created to 
maintain desired habitat types.  More intensive management may also be 
necessary as climate change causes large-scale shifts in plant commu-
nity composition and distribution.   
 
 

Ecological disturbance is the 
disruption of an ecosystem's 
structure and function, 
generally with effects that 
last for time periods longer 
than a single growing season 
for vegetation.  

Physical disturbances in our 
region include fire, 
windstorm, drought, flood, 
and earthquake.  

Biogenic disturbances 
include the impacts of 
herbivorous insects, 
mammals, disease, and 
pathogens.  

Anthropogenic disturbances 
include logging, 
development, agricultural 
land use conversion, and 
non-native invasive species 
introductions.   
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ECOLOGICAL SUCCESSION GOAL, 
POLICIES, AND IMPLEMENTATION 
MEASURES 

Goal ES-   Use sustainable land management techniques to 
maintain, restore, or simulate natural disturbance 
in priority habitats. 

Policy ES-1 Manage historic grassland areas that are threatened by 
shrub encroachment. (See VM-1) 

♦ Identify priority grasslands for management, focusing on those with 
cultural significance and/or a substantial component of native species. 

♦ Identify the most cost-effective, safe, and least environmentally dam-
aging management technique for shrub removal, including livestock 
grazing, mechanical removal, and prescribed fire.   

♦  Prepare long-term plans for managed grassland areas to ensure that 
desired conditions are maintained. 

♦ Monitor and manage grasslands for invasive species and biodiversity 
to promote use of grasslands by native and special status species 

 
Policy ES-2 Preserve and enhance pond habitats and other wetlands.  

♦ Inventory and assess ponds to identify opportunities for habitat 
maintenance and/or aesthetic enhancement. 

♦ Monitor sensitive reptile and amphibian populations on District lands. 

♦ Preserve pond habitats through maintenance of infrastructure such 
as:  pond contours, depth, earthen berms, spillways and  inlet and 
outlet features 

♦ Remove sediment or invasive vegetation to provide improved habitat 
for sensitive species. 

 
Policy ES-3 Facilitate regeneration of disturbance-dependent special 

status, rare, or unique plants.  

As Alpine Pond, Horseshoe 
Lake, and other District 
ponds fill with sediment, 
open water habitat is rapidly 
transitioning to cattail marsh 
with little open water.  
Certain rare amphibians as 
well as many common 
wildlife species require open 
water for key portions of their 
life cycles.   

Unique stands of knobcone 
pine, a fire-adapted species, 
in southern Sierra Azul Open 
Space Preserve will hold 
seeds in pine cones for up to 
30 years waiting for a fire to 
release them. With the 
absence of fire, knobcone 
stands are not being 
replaced as older mature 
trees die off and their seeds 
are not released resulting in 
an overall decline of the 
species. 
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♦ Research, document, and implement site specific fire prescriptions to 
improve regeneration of fire adapted and special status vegetation in 
fire-dependent ecosystems where feasible.   

♦ Develop and implement an alternative management protocol to en-
courage seedling establishment of special status and disturbance 
adapted species in aging stands when regeneration by fire is not fea-
sible. 

 

Nearly all stands of the rare 
Kings Mountain manzanita 
on District lands are in 
danger of being shaded out 
by Douglas fir and other 
trees.  No regeneration has 
been observed in these 
stands. 
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XIV.  HABITAT CONNECTIVITY 

 

BACKGROUND 

Habitats are the conditions and locations in which plants and animals live 
and reproduce, and are a critical component of a naturally functioning eco-
system.  Habitats come in many forms, but are traditionally thought of as 
the particular communities of plants and animals that together comprise 
the ideal conditions for one focal species or for a broad assembly of par-
ticular plants and animals.  District open space lands are made up of a 
wide variety of habitats, including freshwater streams, redwood forests, 
oak woodlands, coastal grasslands, chaparral, and many others.  In ar-
eas surrounding District Preserves, one finds many of these same com-
munities.  Connections that link otherwise isolated habitats are known as 
corridors, and effectively extend the range of a species from one location 
to many locations in accessible areas.  Wildlife corridors may be exten-
sive contiguous natural areas suitable for a wide-ranging organism, a 
stream with a continuous wide buffer of riparian vegetation, or even a 
tunnel or culvert beneath a highway that allows passage of animals. 
 

The District’s Geographic Setting  

The District’s sphere of influence, spanning the San Francisco Peninsula 
from the Pacific Ocean in San Mateo County to the baylands in San Mateo 
and Santa Clara Counties, is drawn along both natural and political bound-
aries.  The District encompasses much of the northern portion of the Santa 
Cruz Mountains, numerous foothills and ridges of that mountain system, 
and more than 50 miles of coastline, both on the Pacific Ocean and the 
San Francisco Bay.  The Santa Cruz Mountains are a local spur of the 
Coast Range, and are physically separated from the larger system by the 
Golden Gate to the north, the Santa Clara Valley to the east and south, 
and the Pajaro Valley to the south.  The closest adjacent mountains and 
foothills with a similar suite of resident species are the Gabilan Range and 
the Diablo Range, and it is with these regions that biological exchange is 
both most likely and most critical.     
 

Although the Santa Cruz 
Mountains are 
geographically separate from 
the nearby mountain ranges, 
they share many of the same 
species, and are 
interconnected through 
routes of migration and 
dispersal.  These 
connections often referred to 
as “wildlife corridors,” 
commonly follow 
watercourses into and out of 
the foothills and valleys.  In 
the San Francisco Bay 
region and elsewhere, 
wildlife corridors are 
frequently intersected by 
roads and highways.   
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Habitats in the Santa Cruz Mountains are both connected to and isolated 
from comparable habitats in nearby areas.  This means that interaction 
between local and neighboring plant and animal populations is governed 
by their need and ability to move across areas that are inhospitable or 
even hazardous to survival of the population.  These barriers can take 
many forms, and have differing effects on various species.  Furthermore, 
as humans modify the natural environment, pre-existing boundaries to 
plant and animal movement can change dramatically.  Modified habitat 
connectivity may result from new roads or houses, changing vegetation, 
or even from the effects of climatic changes on habitat distribution.  Habitat 
features are just one aspect of a functioning interdependent ecosystem; 
thus, the permeability of geographic barriers is a complex and ever-chang-
ing relationship.  It is a function not only of the species’ capacity for cross-
ing barriers, but also of the obstacles themselves.  
 

Basic Habitat Ecology 

An ecosystem’s many habitats form a complex mosaic on the landscape.  
They may gradually transform from one to another, or change suddenly at 
a natural or a man made boundary.  Two or more habitats may coexist or 
form a relationship, as when a stream, a linear habitat for fish, insects, and 
riparian plants, flows through an oak woodland, which is found only where 
specific kinds of soil type, water availability, and weather conditions occur. 
Habitats may also be partially or completely interrupted, as when a broad 
river bisects a grassy plain, a highway passes through the redwoods, or a 
meadow forms in the woods. 
 
Both the relative size and extent of a habitat’s connectivity to other habitats 
are key factors in its ability to support the plants and animals that depend 
on it, and in the variety of species, or biodiversity, it can support.  Typi-
cally, the most resilient and diverse habitats are large areas connected by 
corridors along which wide-ranging animals can travel, plants can propa-
gate, genetic interchange can occur, populations can move in response 
to environmental changes and natural disasters, and species at risk can 
be replenished from other areas.  For habitats in the District, migratory and 
genetic linkage with neighboring mountain ranges, where many of the 
same plant and animals live and reproduce, is important for overall popu-
lation health.  Species living in small, isolated patches of habitat are more 
vulnerable to disease, population pressures, predation, and other 

Preserving contiguous 
natural habitats is key to 
preserving biodiversity in a 
changing world.  When a 
species is reduced to a few 
isolated populations due to 
fragmentation of its habitat, a 
natural stressor such as a 
fire or drought can wipe out a 
significant portion of the 
remnant population, 
bringing it closer to 
extinction. Connected 
habitats help species 
respond to changes in their 
environment. 
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stresses.  Such isolation can also lead to inbreeding, which compromises 
genetic diversity and contributes to instability of species populations.  
This need for habitat connectivity is particularly true of wide-ranging ani-
mals such as mountain lions, eagles, or salmon, but is also applicable at 
smaller scales.  For example, movement across a small road can be criti-
cal for the newt that must locate a valuable food source or find a mate. 
 
To support a viable population over the long term, a given species needs 
an uninterrupted patch of suitable habitat of a particular size.  The needed 
size varies, but always greatly exceeds the range of one individual.  This 
core habitat is bordered by edges that can fill some of an organism’s 
needs, but do not support stable populations.  The largest patches have 
a high proportion of core habitats, but also provide edge zones. Barriers 
to movement such as roads, homes, or walls cause habitat fragmenta-
tion, in which multiple smaller edge habitats are formed.  Habitat fragmen-
tation can greatly diminish the viability of the ecosystem.  As habitats be-
come fragmented, the amount of core habitat decreases while edge habi-
tat increases. This can greatly reduce habitat viability for species with 
unique requirements such as nesting owls or murrelets, or increase pre-
dation by edge-adapted predators such as cats or raccoons.  
 

Types of Movement and Barriers to Movement 

Movement of plant and animal species occurs at every scale, from the 
small matter of crossing a trail to the significant task of climbing a moun-
tain.  Furthermore, movement of species can be described not only as 
locomotion, or movement of individuals, but also as dispersal of eggs, 
seeds, or larvae. Although the challenges to a single individual can be 
seen as an effective model for their whole species, habitat networks are 
more specifically relevant to populations than to individuals.  Various spe-
cies use these corridors frequently, seasonally, or only on rare occasions.  
Again, the large and wide-ranging animals utilize regional scale habitat 
networks most heavily, while smaller scale networks may occur between 
one stream and a woodland for frogs or among interconnected grasslands 
for a population of deer.  
 
 

The District’s boundaries 
encompass many of the 
remaining undeveloped 
habitats within the San 
Francisco Peninsula.  The 
main connection for the 
plants and animals inhabiting 
District habitats is through 
relatively narrow corridors at 
the southern end of the 
Santa Cruz Mountain Range 
and across the Santa Clara 
Valley.  Smaller 
thoroughfares, residential 
construction, and some 
natural features are 
hindrances to the movement 
of smaller animals and 
distribution of plants. 
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HABITAT CONNECTIVITY GOAL, 
POLICIES, AND IMPLEMENTATION 
MEASURES 

Goal HC- Protect ecosystem integrity by maximizing habitat 
connectivity. 

Policy HC-1 Identify and include habitat connectivity from a local and re-
gional scale in strategic land acquisition planning.  

♦ Maximize habitat connectivity for priority plant and wildlife species in 
new property purchases. 

♦ Actively participate and coordinate with regional and local land preser-
vation groups and resource agencies to develop strategic goals for 
protecting or purchasing critical habitat areas and/or movement corri-
dors. 

♦ Emphasize protection of extensive and interconnected open space 
habitats. 

 
Policy HC-2 Identify and protect existing habitat networks to prevent fur-

ther compromise to ecosystem integrity. (See WM-2: Meas-
ure3) 

♦ Evaluate existing facilities and land uses that impact habitat connec-
tivity and riparian corridors and prepare plans for protection or resto-
ration, as appropriate.   

♦ Identify wildlife movement patterns and high value habitat features 
and formulate site-specific habitat management goals. 

♦ Encourage field research activities including collecting, trapping, and 
tracking in support of studies that can inform District management of 
natural resources and ecosystems. 

♦ Incorporate construction practices that avoid the creation of unneces-
sary barriers to habitat connectivity. Where feasible, utilize removable 

Wildlife corridors, or the 
paths of movement between 
patches of an animal’s 
distribution, are only one 
component of an effectively 
connected habitat.  As the 
science of biogeography and 
population dynamics 
develops, wildlife corridors 
have come to mean 
structures or narrow 
reserves set aside for 
crossing highways at pinch 
points or along established 
migration routes.  Habitat 
networks are a more resilient 
and extensive linkage of 
suitable environments that 
support dynamic and mobile 
populations of plants and 
animals. 
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fencing, wildlife friendly silt trapping devices, and other design fea-
tures that allow passage of plants and animals during and after project 
implementation 

♦ Evaluate the existing habitat values of human-made structures prior 
to removal.         

♦ Strive to connect isolated natural areas through movement corridors 
to facilitate connection across barrier(s).  

♦ Identify unique or locally rare habitat types and target for protection.  
Strive to maximize habitat connectivity for locally rare habitats such as 
serpentine grassland, valley oak woodlands, coastal terrace prairie, 
etc. 

 
Policy HC-3 Collaborate with neighboring land holders and surrounding 

agencies to support regional efforts to establish and main-
tain habitat networks. (See WM-2: Measure 3 and WM-3: 
Measure 3) 

♦ Advocate for land use plans and policies that preserve the District’s 
biogeographic connectivity with the greater Santa Cruz Mountains and 
with the neighboring Gabilan and Diablo Ranges. 

♦ Review and comment on land use decisions that impact habitat con-
nectivity within the District’s jurisdiction and bioregion, including con-
struction or modification of roads and proposals for large scale devel-
opments.  

 
Policy HC-4 Restore, maintain or enhance local habitat networks formed 

within or incorporating Preserves and other protected lands. 
(See WM-2: Measure 3 and WM-3: Measure 3) 

♦ Review and comment on land use decisions that impact habitats con-
tiguous to those located on District Preserves. Recommend and sup-
port measures to maintain connected and undegraded habitats where 
possible. 

♦ Protect and restore known habitats of rare, endangered, or special 
status species, taking into consideration the legal protection, distribu-
tion and abundance, and risk to specific resources involved.  

Early results from the Bay 
Area Puma Project indicate 
that Highway 17 may act as 
barrier to movement within 
the Santa Cruz Mountains. If 
mountain lions are not able 
to actively cross this barrier, 
it can result in a loss of con-
nectivity leading to an iso-
lated population of lions on 
the San Francisco Penin-
sula. Over time this isolated 
population may lose genetic 
diversity and become vulner-
able to disease, predation, 
and other stressors. Multiple 
agency and landowner coop-
eration are needed to effec-
tively address this issue.  
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♦ Designate sensitive habitat areas and, if necessary, limit or exclude 
public access to these areas for resource protection.  

♦ Evaluate impacts on wildlife movement and habitat connectivity when 
planning trails and other facilities.  

♦ Identify and protect established wildlife crossings to allow movement 
across existing roads. Where appropriate, modify established cross-
ings to improve habitat features. 

♦ Collaborate with resource agencies to restore and enhance the habi-
tats of protected and special status species known to utilize preserve 
areas.  

 
Policy  HC-5 Preserve and enhance riparian, stream, and other wetland 

habitat locally and at a watershed level to provide important 
habitat connections. (See WM-2: Measure 3) 

♦ Inventory and assess stream reaches accessible to anadromous fish-
eries to identify impediments to fish passage and opportunities for 
habitat enhancement.  Remove artificial barriers to fish passage 
where removal would enhance spawning and rearing habitats. 

♦ Enhance spawning and rearing habitats for native fisheries through 
restoration.  Prioritize restoration and enhancement of areas providing 
habitat to sensitive species. 

♦ Restore hydrologic processes altered by human activity by installing 
erosion control materials and structures, and minimizing culverts and 
drainage diversions where appropriate, and using improved drainage 
structures that minimize alteration of hydrology. 

♦ Participate in regional watershed management planning and restora-
tion activities. 

♦ Identify and remove invasive species in riparian, stream and wetland 
habitats that act as a barrier to wildlife use   

Streams can be thought of 
as linear habitat corridors, 
particularly for fish that 
migrate from land to sea.  
Anadromous fish, such as 
steelhead trout, return from 
the open ocean as adults to 
freshwater streams to breed.  
Human activities have 
greatly altered and degraded 
many of the streams in the 
Bay Area primarily through 
barriers to fish passage, 
such as road culverts and 
dams and through 
degradation of spawning 
habitats by excessive 
sedimentation of spawning 
gravels. 
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XV.  WILDLAND FIRE 
MANAGEMENT 

BACKGROUND 

The Mediterranean climate of California’s San Francisco Bay Area affords 
District lands an unparalleled diversity of plants and habitats; from red-
wood forests on the coast and northern portions of the District to dry chap-
arral habitats and hardwood (oak, madrone) dominated forests in the 
southern end of the District.  Given the diversity of rainfall, climate, vege-
tation, soil and geology, one constant emerges throughout the District (and 
in fact throughout California); all landscapes have been subject to periodic 
fires through time.  The present and future will be no different. 
 
To understand the role of wildland fire on District lands, it is important to 
understand the past.  Native Americans within the area utilized fire as a 
tool for improving wildlife habitat for grazing animals (deer, elk, rabbits), 
maintaining productive vegetation communities for food procurement 
(grasslands, oak woodlands), to maintain travel routes, and to manage 
pests.  Burning by Native Americans took place for thousands of years, a 
practice that significantly increased the frequency of fire locally.  These 
practices, in addition to the benefits listed above, greatly reduced much of 
the fuel load on the ground and significantly reduced the severity of fires 
within these fire managed landscapes. 
 
Many of the vegetation communities on District lands evolved with the oc-
currence of periodic fire and have acquired unique adaptations to with-
stand and regenerate after a fire.  Without periodic fire, these plant com-
munities build abnormally high and dangerous fuel levels and are suscep-
tible to large scale destructive fire events.  Fire is a natural occurrence on 
the landscape; our challenge is to find ways to live safely with fire. 
 
From 1860 through the early 1920’s unprecedented alterations took place 
within the forests of the Santa Cruz Mountains.  The ancient “old growth” 
forests were mostly clear-cut and burned.  This removed the largest, most 
fire-resistant trees from the forested landscape.  The forest that has grown 
back typically consists of a much higher density of trees that are more 
susceptible to fire.  This period of time also corresponded to the first wave 
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of development within the San Francisco Bay Region and ushered in a 
new paradigm for wildland fire response: immediate suppression.   
 
This has increased the time interval between fires on most land to time 
periods substantially longer than Native American burning and natural 
lightning-caused fire.  The result is a vegetated landscape that has largely 
been prevented from burning, and that has accumulated fuel loads and 
structural characteristics that have not occurred on the landscape for thou-
sands of years, if ever. 
 
The District was formed in response to the observed population growth 
and development pressure within the San Francisco Bay Region of the 
late 1900’s.  This has substantially reduced residential development in 
some areas, and significantly decreased the level of fire risk by precluding 
development that would have likely otherwise resulted in additional high 
risk communities.  Nonetheless, there is some residential development 
(including some on District property) intermixed with District Preserves that 
deserve consideration. 
 
The wildland-urban interface (WUI) refers to areas where residential de-
velopment, from a few scattered houses to larger subdivisions or commu-
nities, exist immediately adjacent to or nearby parks, open space pre-
serves, or other relatively undeveloped “wildlands”.  Important issues 
within this interface include defensible space around residential struc-
tures, emergency vehicle access, and residential fire improvements such 
as water tanks, fire hydrants, sprinklers, and fire resistant construction 
techniques. 
 
The District is an active participant in coordinating with various fire agen-
cies and community fire planning efforts.  District participation in these 
planning efforts will continue.  These include the development of regional 
fire plans, Fire Safe Council meetings, and the preparation of Commu-
nity Wildfire Protection Plans (CWPPs).  The District also coordinates 
with local fire agencies and other park agencies conducting and participat-
ing in prescribed fire for resource management purposes. 
 
The District, for many years, has undertaken various wildland fire man-
agement practices to effectively manage fuel loads and decrease wildland 
fire risk.  Among these, the District annually maintains a series of disc lines 
(where vegetation is mechanically disked with a tractor to reduce dry fuel 
along ignition sources such as roads); vegetation is mowed or brushed 
back from roads and trails; roads, parking areas, and Preserve entrances 

The WUI is an area where 
urban ignition sources such 
as vehicles, equipment, burn 
piles, barbeques, chimneys, 
smoking, fireworks, etc. from 
adjacent residential 
properties and public streets 
pose a threat to Open Space 
lands.  Residential structures 
can also supply fuel for fire 
that can cross into open 
space lands. 
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are maintained to provide access for District patrol vehicles and other 
emergency vehicles; and vegetation is cleared from around District struc-
tures and residences.  Preserve access points are closed when appropri-
ate during periods of high fire risk.  The District possesses a number of 
firefighting apparatus including a water tank truck, and smaller water tanks 
with hoses outfitted on Ranger vehicles, as well as portable water-
pack/spray outfits for individual personnel.  Fire training is also provided to 
District personnel who may be involved in combating wildland fire. 
 
The District has an active vegetation management program that has 
been targeting invasive plant species that can be fire hazards, such as 
eucalyptus and French broom.  Active livestock grazing is being main-
tained and has been re-introduced on some Preserves to reduce the fuel 
loads in the mostly non-native grasslands.  Conservation grazing is be-
ing used to encourage the vigor of native grasses and forbs that typically 
produce less fuel (thatch).  Given their year-round growth cycle, perennial 
native grasses maintain moisture later into the dry season, reducing fire 
hazard.  The vegetation management program at the District also utilizes 
prescribed fire for managing invasive species in addition to fuel load re-
duction benefits.  
 
The substantial historic alterations of the landscape, the history of fire 
suppression, and the numerous jurisdictions involved in wildland fire 
management and suppression, present challenges in managing wildland 
fire, but also present many opportunities.  Effective wildland fire manage-
ment actions can be undertaken to reduce the severity of fires within the 
WUI and within the District’s ecosystems and watersheds, when fires 
inevitably occur.  Additionally, active management can achieve conditions 
suitable for the reintroduction of fire into many ecosystems, an ecological 
function that has been absent, except under atypically severe conditions, 
for most of the past century.  Prescribed fire is a powerful tool that not only 
has ecological benefit, but also significant wildland fire management ben-
efit. 
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WILDLAND FIRE MANAGEMENT GOAL, 
POLICIES, AND IMPLEMENTATION 
MEASURES 

Goal WF- Manage District land under the concepts of ecolog-
ical resiliency to reduce the severity of wildland 
fire and to reduce the impact of fire suppression 
activities within District Preserves and adjacent 
residential areas; manage habitats to support fire 
as a natural occurrence on the landscape; and pro-
mote District and regional fire management objec-
tives. 

Policy WF-1 Implement necessary fire and fuel management practices to 
protect public health and safety, protect natural resources, 
and to reduce the impacts of wildland fire. 

♦ Prepare wildland fire management plans for District lands that ad-
dress, at a minimum, public safety, District staff and firefighter safety, 
District infrastructure including residences and roads, natural resource 
protection (particularly special status species), cultural resources, 
and vegetation management for fire protection and fire behavior and 
hazardous fuels modification. 

♦ Assess the degree of fire hazard by evaluating the degree of human 
use and occupancy of the wildland area, the level and ability of public 
services to respond to fires, and the natural setting of the wildland 
area.  

♦ Identify, with input from responsible fire agencies and neighboring 
public agencies, essential roads for wildland fire access.  Maintain 
designated roads for fire access and patrol purposes, and improve 
with surfacing, additional turnouts and safety zones when necessary 
and reduce roadside vegetation to a level that allows ease of access 
for emergency response personnel and equipment, improves public 
safety in the event of an evacuation, reduces the number of roadside 
fire starts, allows for quicker response, and ensures the safety of fire 
suppression personnel. Set a priority to work with neighboring public 
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agencies, including the California Department of Transportation (Cal-
trans), county roads departments and local municipalities to standard-
ize clearing widths on each side of roads and driveways. 

♦ Coordinate with fire agencies and local communities to identify loca-
tions where additional fire infrastructure is desirable and practical (e.g. 
hydrants, water tanks, helicopter zones, safety zones, fuel breaks, 
consistent with the incident command system (ICS).  Work cooper-
atively with these groups to permit as appropriate installation and 
maintenance of new infrastructure.  

♦ Work with Cal Fire,other appropriate fire management and regulatory 
agencies, and tribal entities to develop and carry out plans that use 
prescribed burns to maintain and restore natural and cultural systems 
including through the use of traditional ecological knowledge. 

♦ Maintain adequate fire clearance around District structures and facili-
ties.  (See FM-5 and WF-4:Measure 5) 

♦ Expand fuelbreak systems and identify fuel reduction areas that re-
duce the fuel mass of flammable vegetation and combustible growth, 
thereby limiting the intensity of fire and slowing its rate of spread. 

♦ Require lessees of District land or structures to maintain fire hazard 
reduction measures as directed. 

♦ Prohibit activities that have a high risk of sparking fires during periods 
of extreme fire hazard. 

♦ Close Preserve areas of particular concern during extreme fire 
weather, as appropriate, and increase patrol levels where appropri-
ate. 

♦ Seek grant opportunities and partnerships for fuel management and 
monitoring projects. 

 
Policy WF-2 Aggressively support the immediate suppression of all un-

planned fires that threaten human life, private property or 
public safety and develop a response plan that, in the event 
of wildfire, allows the District to reduce post-fire impacts and 
initiate habitat restoration.  

♦ Identify a Resource Advisor as the District contact in the event of an 
unplanned fire on District lands. 

♦ Respond to wildland and structure fires on District lands in coordina-
tion with responding fire agencies. 
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♦ Prioritize and prepare Preserve specific wildland fire response plans 
that identify appropriate fire suppression activities for District lands in 
the event of a wildland fire.  Plans should include detailed maps of 
infrastructure such as roads, fuel breaks, structures, water sources 
(hydrants, water tanks, ponds), as well as sensitive natural and cul-
tural resources to be avoided during fire suppression activities. 

♦ Direct bulldozer actions to areas identified in wildland fire response 
plans to minimize and reduce ground disturbance, erosion, and reha-
bilitation efforts wherever possible. 

♦ Develop guidelines for appropriate rehabilitation measures to address 
erosion, revegetation, invasive species, trail and road stability, secu-
rity, public safety, and natural and cultural resources following fires. 

♦ Encourage rapid post-fire assessment, when and where appropriate, 
to determine values at risk within and downstream of the fire perimeter 
from flooding, debris flows, and excessive surface erosion. Provide 
preliminary emergency protection measures that can be implemented 
in a timely manner and help coordinate project implementation with 
appropriate agencies. (See also GS-2)  

♦ Assess the effects of pre- and post-fire treatments to refine best man-
agement practices and address rapid treatment of fuels in high-priority 
areas.  

♦ Consider allowing unplanned ignitions to burn to predesignated areas 
for resource benefit where there is no clear threat to life, property, or 
safety and when considering how to prioritize the suppression of mul-
tiple ignitions. 

♦ Encourage and, where appropriate, partner with fire agencies and res-
idential communities so that adequate evacuation routes and vegeta-
tion clearance around structures are maintained on adjacent non-Dis-
trict lands. Coordinate with fire agencies and local communities to de-
fine locations where community and regional fire protection infrastruc-
ture is desirable and practical. 

 
Policy WF-3 Work with adjacent landowners and fire agencies to main-

tain adequate fire clearance around qualifying structures.  
(See FM-5 and WF-1: Measure 5) 

♦ Maintain a permit system that enables adjacent landowners to main-
tain defensible space clearance surrounding homes and other qualify-
ing structures across property boundaries and onto District land as 
long as the activity is recommended by the local fire agency and is 

 

Defensible space is the area 
adjacent to a structure where 
basic wildfire protection 
practices are implemented, 
providing a key point of 
defense for an approaching 
wildland fire or area to 
escape from a structure fire.  
Cal Fire publishes guidelines 
for fuel (vegetation) 
treatments to create a 
perimeter around buildings 
and structures in order to 
maintain minimum conditions 
for firefighters to defend a 
property. 
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consistent with the District’s resource management policies, including 
protection of environmentally sensitive habitat. 

♦ Implement fire clearance recommendations and defensible space 
around District-owned structures, as appropriate.  

♦ Collaborate with and support fire departments and fire scientists in ed-
ucating landowners, residents, fire safe councils, and business own-
ers to understand that fire prevention is more than defensible space, 
including why structures ignite, the role embers play in such ignitions, 
and the importance of fire safe building materials, designs, and retro-
fits. (See also PI-3) 

♦ Seek fire agency guidance on understanding trends in fire cause and 
focus prevention and education efforts to modify human behavior and 
reduce ignitions. 

♦ Work with fire agencies and local governments to develop require-
ments for new development to maintain required fire clearance dis-
tance from District land wherever possible. 

♦ Focus non-prescribed fire fuel management activities in areas adja-
cent to development, essential facilities and improvements, major 
egress and emergency routes, essential fuel breaks, and sensitive 
natural and cultural areas. 

♦ Investigate alternative funding sources in conjunction with fire agen-
cies and residential communities within the WUI adjacent to District 
Preserves to fund and implement fire hazard reduction projects. 

 
Policy WF-4 Manage District vegetation communities to reduce the risk 

of catastrophic fire and to maintain biological diversity and 
to promote resilience.  (See VM-1, FM-6, and CC-4) 

♦ Prioritize ecosystem function, resilience, and ecological diversity fo-
cused on multiple species benefits rather than aiming to prevent eco-
logical change or return to past conditions. 

♦ Evaluate, study, and implement additional land management strate-
gies to promote ecosystem resilience. 

♦ Promote the restoration and development of late-seral forest com-
munities.  

♦ Evaluate the potential to reduce forest fuel loading in accordance with 
a Vegetation Management Plant that includes removal of smaller trees 
to reduce forest floor fuel buildup and ladder fuels, development of 
additional fuelbreaks, and identification of fuel reduction zones. 
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Manage scrub, shrub, and chaparral communities to maintain a mo-
saic of ages and species within strategic management corridors on 
roads, on ridgetops, and near residential development or other critical 
infrastructure to compartmentalize preserves and reduce fuel loads. 
Manage forest diseases such as Sudden Oak Death (SOD) to improve 
forest health and resiliency and to reduce fuel loads. 

♦ Continue to utilize and expand the District’s conservation grazing 
program to reduce grassland fuels, brush encroachment, and encour-
age the vigor of native grass and forb species. 

♦ Use prescribed fire to address multiple management objectives such 
as: training opportunities, public safety through fuels reduction, use of 
traditional ecological knowledge as imparted by Native American 
tribes, enhancement of native plants and habitats, and improved nat-
ural resource response to fire and rangeland resources. 

 
Policy WF-5  Utilize programmatic documentation to increase the pace 

and scale of fuel treatments, ensuring that they are per-
formed with the appropriate considerations for biological, 
cultural, and other natural resource constraints and to re-
duce regulatory hurdles to implementation.   

 

♦ Perform fuel management activities under an approved Wildland Fire 
Resiliency Program that defines vegetation management, prescribed 
fire, pre-fire plans, and monitoring.  

♦ Work to streamline or remove regulatory or policy or cost barriers that 
limit fuels reduction activities through the use of the programmatic doc-
umentation and defined mitigation, and CEQA exemptions, where fea-
sible.  

♦ Coordinate with air quality regulators to enable increased use of pre-
scribed fire and to allow unplanned ignitions to burn to predesignated 
areas for resource benefit. 

 
Policy WF-6 Conduct prescribed burns to re-introduce fire into native 

ecosystems and maintain natural ecological processes on 
District lands.  

♦ Continue to utilize fire as a resource management tool to reduce fuels 
and reestablish fire for resource benefit where vegetation conditions, 
access, and public safety permit. Coordinate with other agencies and 
tribes for planning and implementation. and perform prescribed burns 
following defined safety processes and protocols. 

Sudden Oak Death mortality 
is also a potential concern 
within the wildland- urban 
interface area, as well as 
within other areas of District 
Preserves.  This concern is 
currently being studied by 
researchers in conjunction 
with District staff.  These 
studies should provide 
additional insight into the 
potential fire hazard 
associated with SOD 
mortality and propose 
effective management 
options. 
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♦ Continue to utilize prescribed fire to reduce and prevent unwanted fire 
damage resulting from excessive fuel load and altered plant commu-
nity structure and to control invasive species. 

♦ Conduct prescribed burns in an ecologically sound manner which 
mimic natural fire regimes and/or traditional ecological knowledge 
practices, and to promote biodiversity. Consider how traditional, in-
digenous fire management for food, fiber, and all forms of subsistence 
are different management tools and outcomes than defensible space, 
thinning, and prescribed fire, for example. Document/monitor the im-
pact of traditional fire management on biodiversity, water yield and 
quality, and ecosystem resiliency. 

♦ Develop burn units based on science and implement site-specific fire 
prescriptions to improve regeneration of fire-adapted and special sta-
tus vegetation and to improve habitat conditions for special status 
wildlife in fire-dependent ecosystems where feasible (see ES-3).  

♦ Develop and implement an alternative management protocol to en-
courage seedling establishment of special status and disturbance-
adapted species in aging stands when regeneration by fire is not fea-
sible 

♦ Conduct public outreach to recreational users, adjacent landowners 
and the general public through mailings, web site postings and press 
releases related to the benefits of prescribed fire and other fire man-
agement activities and inform the public of the District’s safety proto-
cols and processes associated with prescribed burns.  

 
Policy WF-7 Foster and maintain interagency fire management partner-

ships.  

♦ Annually coordinate with fire management and other resource agen-
cies to discuss pre-fire planning conditions and needs in advance of 
the fire season ,and also coordinate with tribes regarding feedback on 
prescribed burning plans and goals. 

♦ Participate in county Fire Safe Councils efforts.  

♦ Incorporate and include the recommendations of the Community Wild-
fire Protection Plans (CWPPs) adopted for San Mateo and Santa 
Clara Counties into the District’s vegetation management practices, 
as appropriate and where they align with the District’s practices. 

♦ Train with fire agencies and participate in training burns when possi-
ble. 
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♦ Complete and distribute to fire agencies up-to-date maps of Preserve 
infrastructure including existing road network available for wildland fire 
management, helicopter landing zones, safety zones, evacuation 
routes, and other pertinent information as the maps become available. 

 
Policy WF-8 Conduct research and monitoring to refine fire management 

practices.  

♦ Census and mMap in geographic information systems (GIS) data-
bases forest and fuel conditions, including hazardous fuel areas, treat-
ment areas and zones, tree hazard management zones or areas, and 
other hazards and update regularly (See also RC-1) 

♦ Monitor pre-project vegetation, soil, erosion, and water quality to es-
tablish baseline conditions for post project analysis. 

♦ Monitor post fire and vegetation management projects to assess the 
achievement of project objectives and to identify potential impacts to 
vegetation, soil, erosion, and water quality. Implement adaptive man-
agement to respond to ecological feedback from monitoring efforts to 
optimize future fuel treatments and to determine the level of resources 
necessary to effectively identify, plan, and implement fire manage-
ment activities. Manage fire breaks to decrease erosion and the 
spread of invasive plants. 

♦ Conduct monitoring in a manner consistent with other land manage-
ment agencies to obtain comparable data. Implement dynamic/inter-
active mapping and other methods to actively share information with 
surrounding and partner agencies and jurisdictions and information 
technology infrastructure allows.  

♦ Utilize the latest technology to monitor weather and other real-time 
conditions on the preserves to improve response in the event of wild-
fire.  

♦ Integrate the latest research, techniques, and technology on fire resil-
iency and risk into the District’s forest health and vegetation monitor-
ing, forestry practices, and fuels management practices, as part of the 
adaptive management strategy. 

♦ Foster relationships with educational institutions, scientists, tribal en-
tities, and other land management professionals to inform District land 
management decisions based upon sound, current science, and to 
create opportunities for continuing research.  Seek grants and pursue 
partnerships for research and monitoring. 
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♦ Integrate wildland fire management into District interpretation and 
education programs.  

♦ Collaborate with local fire departments and safe fire councils to edu-
cate adjacent landowners about the need to: maintain defensible 
space between their properties and parklands; inspect and remove 
hazard trees; detect and treat diseased plants; and contain spread of 
disease.  

♦ Collaborate with the tribes on traditional ecological knowledge prac-
tices for prescribed fire. 

 
Policy WF-9 Wildland Fire management actions on District lands in the 

Coastside Protection Area will be in accordance with the pol-
icies established in the Service Plan for the San Mateo 
Coastal Annexation Area.  

♦ In consultation with the County of San Mateo Environmental Services 
Department and fire agencies, determine whether the construction of 
dry hydrants on specific lands acquired is feasible in order to provide 
additional remote area water supplies for fire suppression activities 

♦ Select native plant materials and/or seed mixes utilized at staging ar-
eas or along trails for their low maintenance and drought and fire re-
sistant characteristics to minimize additional fuel available to wildland 
fires to the extent feasible. 

♦ Where compatible with other trail characteristics, planners shall locate 
trail alignments and access points to allow trails to also serve as emer-
gency access routes for patrol or emergency medical transport.  
Where feasible for more remote areas, emergency helicopter landing 
sites shall be provided. 

♦ Coordinate with appropriate agencies, such as the County and Cal 
Fire to formalize mutual aid agreements. 

♦ Consult with fire agencies in developing site-specific fuel modifica-
tion and management programs for specific lands acquired as part of 
its Use and Management planning process, in addition to continuing 
the current District fuel management practices. 

♦ Prohibit smoking, firearms, fireworks and off-road vehicle use and limit 
trail use, picnicking, and camping to designated areas. 

♦ Develop and maintain staging areas and trail heads in accordance 
with the wildland fire hazard mitigation measures established in the 
Service Plan for the Coastside Protection Area. 
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XVI.  CLIMATE CHANGE 

BACKGROUND 

Climate change is directly affecting temperatures, precipitation, weather 
patterns, species ranges, wildfire risk, and sea levels, impacting the Dis-
trict’s ability to meet its resource management goals. Human activities that 
put excess greenhouse gases into the atmosphere, such as burning fos-
sil fuels for transportation and energy generation, are the leading cause of 
climate change.  
 

Impacts on Natural Systems 

According to the National Park Service, the wide range of climate change 
impacts in the Bay Area include the following:  

♦ Increase in average annual temperatures of 1.2 degrees Celsius (2.2 
degrees Fahrenheit) between 1960 and 2010 

♦ Northern shifts in winter bird ranges of 0.5 kilometers (0.3 miles) per 
year between 1975 and 2004 

♦ Upward shifts in elevation for 12 percent of endemic species and 27 
percent of non-native species between the periods of 1895-1970 and 
1971-2009 

♦ Sea level rise of 22 centimeters (9 inches) between 1854 and 2016 

♦ Decrease in coastal fog by 33 percent between the periods of 1901-
1925 and 1951-2008 

♦ Increase in heavy storms by 25 percent between the periods of 1901-
1960 and 1991-2000 

♦ Human-caused climate change accounted for 10-20% of the 2012-
2014 drought 

♦ Climate was the dominant factor controlling the extent of wildfire burn 
areas between 1916 and 2003, even during periods of active fire sup-
pression 

Greenhouse gases, such as 
carbon dioxide, methane, 
and nitrous oxide, contribute 
to the atmospheric warming 
“greenhouse effect” by 
absorbing infrared radiation. 
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The Carbon Cycle 

The carbon cycle is a natural process by which carbon moves between 
different stores or reservoirs, such as the atmosphere, oceans, sedimen-
tary rocks, soils, and plant biomass. When burning fossil fuels, humans 
move a massive amount of carbon from the ground to the atmosphere, 
putting the carbon cycle out of balance and causing climate change. The 
two key approaches to solving climate change are 1) to avoid adding any 
more carbon to the atmospheric store and 2) to move carbon from the 
atmospheric store to safer stores, such as plant biomass and soils. Hu-
mans can avoid adding more carbon to the atmospheric store by reducing 
greenhouse gas emissions from fossil fuels and preventing the release of 
carbon in plants and soils. Wildfire poses a considerable threat to the car-
bon stock of forests and open space areas. Reducing the risks of cata-
strophic wildfires also helps to maintain existing carbon stores. Humans 
can facilitate the movement of carbon from the atmosphere into plant bio-
mass and soils, also known as carbon sequestration, through land con-
servation and management. The District has preserved nearly 65,000 
acres of open space lands, including redwood forests, which store large 
amounts of carbon in trees, other vegetation, and soils.    
 
The management of open space lands should include actively addressing 
and working to increase carbon sequestration while also reducing or miti-
gating the risk of loss of enormous quantities of existing carbon stock in 
catastrophic wildfire. Vegetation management should be performed care-
fully with the goal to reduce the risks of carbon loss through wildfire, while 
carefully balancing fuel reduction needs with managing the landscape for 
long-term increases in carbon storage. 
 

CLIMATE CHANGE GOAL, POLICIES, AND 
IMPLEMENTATION MEASURES 

Goal CC- Reduce agency-generated greenhouse gas emis-
sions, increase carbon sequestration, and pro-
mote resilience to climate change impacts 

Policy CC-1 Reduce administrative greenhouse gas (GHG) emissions 
20% below 2016 baseline by 2022, 40% below 2016 base-
line by 2030, and 80% below 2016 baseline by 2050, in line 
with the State of California’s GHG reduction goals.  

 

Carbon sequestration is the 
process by which carbon is 
removed from the 
atmosphere and stored 
elsewhere, such as in plants 
and soils.  
 

The State of California set a 
goal to reduce GHG 
emissions 40% below 1990 
baseline levels by 2030 and 
80% by 2050 (AB 32). The 
District first inventoried GHG 
emissions in 2016 so that is 
the baseline for the District’s 
reduction goals.  
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♦ Implement Climate Action Plan strategies to reduce or offset adminis-
trative GHG emissions from vehicles, equipment, facilities, employee 
commuting, and tenant residences.  

♦ Periodically update GHG Inventory and track GHG reduction.  

♦ Improve GHG Inventory data quality and tracking systems.  

♦ Consider GHG emissions related to all policies, plans, decisions, and 
management practices, in addition to other factors.  

♦ Evaluate the full life-cycle footprint of equipment, services, and sup-
plies, and choose lower impact/responsible services and supplies. 

♦ Develop sustainability guidelines for facilities, operations, projects, 
and events.  

 
Policy CC-2 Reduce non-administrative GHG emissions related to Dis-

trict activities, such as visitor transportation and livestock. 

♦ Implement Climate Action Plan strategies to reduce or offset GHG 
emissions from visitor transportation to preserves.  

♦ Implement Climate Action Plan strategies to reduce or offset GHG 
emissions from livestock, and research additional techniques or tech-
nologies.  

♦ Where agricultural sustainability is not a leading factor, select appro-
priate livestock species to accomplish vegetation management objec-
tives (See GM-4).  

 
Policy CC-3 Increase carbon sequestration in vegetation and soils and 

minimize carbon release from wildfire. 

♦ Manage conifer forests to sustain and encourage the development of 
late-seral habitat conditions (FM-4). Evaluate the potential to reduce 
forest fuel loading through the removal of smaller trees to reduce fuel 
buildup and ladder fuels (See FM-5).  

♦ Manage vegetation communities to reduce the risk of catastrophic fire 
and to maintain biological diversity (WF-4). Conduct prescribed burns 
to re-introduce fire into native ecosystems and maintain natural eco-
logical processes on District lands (See WF-5).  

♦ Evaluate, study, and implement additional land management strate-
gies to increase carbon sequestration in vegetation and soils.  

♦ Improve data on carbon sequestration in District lands with a goal to 
pursue and maximize opportunities 

District GHG emissions are 
divided into administrative 
emissions, which come 
directly from District 
operations such as vehicles 
and facilities, and non-
administrative emissions, 
which are related to District 
activities but the District has 
less control over. A 
numerical GHG reduction 
goal is set only for 
administrative emissions.  
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♦ Evaluate opportunities to create and sell carbon offsets on the Califor-
nia Cap and Trade market or other voluntary offset markets.  

♦ Consider trade-offs between carbon sequestration losses from fuel 
load reduction and emissions from prescribed fire to establish ecolog-
ical resiliency in the face of wildfire, given the overwhelming benefits 
of reduced risks of catastrophic wildland fire on climate change.  

 
Policy CC-4 Prepare for climate change impacts and promote resilience 

for both natural and built environments. 

♦ Prioritize ecosystem function, resilience, and ecological diversity fo-
cused on multiple species benefits, rather than aiming to prevent eco-
logical change or return to past conditions.  

♦ Establish goals for biodiversity and ecosystem structure and function 
to identify the types of diversity future conditions can support 

♦ Incorporate climate change impacts on natural resources such as spe-
cies range and phenology changes into restoration and monitoring ac-
tivities. Utilize an adaptive management framework to adjust re-
source management methods and priorities as impacts start to occur 
and climate change knowledge and response options continue to in-
crease (See GM-3). 

♦ Support ecological functions and ecosystem services that protect the 
built environment from climate change impacts, such as flooding and 
increased wildland fire frequency and intensity.  

♦ Incorporate climate change impacts to infrastructure, such as flooding, 
drought, and sea level rise, into planning, project design, and other 
relevant activities. 

♦ Evaluate, study, and implement additional land management strate-
gies to promote ecosystem resilience.  

 
Policy CC-5 Lead by example and support state, regional, and commu-

nity-scale action on reducing climate change impacts to eco-
system health and biodiversity, and increasing ecosystem 
resilience. 

♦ Support and participate in regional climate change initiatives and bur-
geoning community of practice. Foster partnerships to respond to cli-
mate change collaboratively, and seek opportunities to share infor-
mation with other agencies.  

Resilience is the capacity of 
natural and human 
communities to withstand 
and bounce back from 
climate stress and 
hazardous events. 
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♦ Support and influence local and state climate change policies that are 
protective of ecosystem health and biodiversity. Seek grant opportu-
nities to fund implementation of GHG reduction, carbon sequestration, 
and natural resource resilience efforts.   

♦ Increase public awareness of climate change impacts and solutions 
the District is pursuing through education and outreach. Incorporate 
climate change into interpretive programming, facilities, and materials 
(See PI-1). 

♦ Coordinate and cooperate with institutions, agencies, organizations, 
and individuals conducting research on climate change and resource 
management (See RC-2). 
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XVII.  MITIGATION 

Mitigation refers to a suite of measures that avoids, minimizes, or effec-
tively eliminates the impact(s) for a given activity on the environment.. Pro-
ject mitigations may come from a California Environmental Quality Act 
(CEQA) document, state and federal permits, or from county or local ordi-
nances. This policy applies to mitigations that pertain to natural and cul-
tural resources which may be incorporated into local, state and federal 
permit approvals.  CEQA-related mitigation involving natural and cultural 
resources are considered elsewhere in District policy - specifically other 
chapters of the Resources Management Policies, the Basic Policy, and 
other Board Policies such as 4.09- Factors to Consider for Structures Dis-
position. 
This mitigation policy creates the process by which District staff define and 
consider the least environmentally damaging practicable alternative 
of a project. Mitigation may result from either an internal or District-led 
project occurring on District-owned lands or an external project, which is 
a project led by another agency. Midpen’s role in reviewing external pro-
jects’ where Midpen may be a CEQA Responsible Agency is detailed in 
the “District Guidelines for Implementation of the California Environmental 
Quality Act.”   

BACKGROUND 

Impacts to the environment come in many forms but can be broadly char-
acterized as temporary and/or permanent. Temporary impacts are those 
which do not result in a durable change or are short-term in nature. Per-
manent impacts are those that convert habitat or affect resources in a du-
rable fashion.  
Impacts can be described as potential or actual. Potential impacts cannot 
be ruled out or confirmed definitively until a future assessment is com-
pleted or the project is implemented. Some permits require defining the 
Area of Potential Effect, which encompasses a larger area around the 
actual impact location. Actual impacts arise from known and definite im-
pacts to a resource, whether temporary or permanent. CEQA analyzes 
three types of effects: direct, indirect, and cumulative. Direct effects occur 
at the place and at the same time as the project implementation (e.g., 
ground disturbance, tree removal, etc.). Indirect effects are reasonably 
foreseeable effects that occur at different times or places (e.g. impacts that 

An example of a project 
having an indirect effect may 
include installation of a new 
trail that may cause an 
increase or decrease in 
preserve visitation.  
 

An example of a project 
having a direct effect may 
include the removal of select 
trees or other vegetation to 
construct new bridge 
footings within a riparian 
area resulting in the need for 
replacement plantings.  
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occur due to the proposed action but beyond the footprint of a project or 
activity). Cumulative effects are two or more effects that compound to-
gether or increase other environmental impacts.  
The existing condition or environment baseline describes the environ-
mental setting, ecology, and resources prior to a proposed activity. Tem-
poral loss is an impact arising from a delay between an impact and com-
pensatory mitigation.   
While CEQA and permitting agencies have different definitions and frame-
works, including the precise use of the term ‘mitigation’, the principles of 
mitigation are shared. The main difference is that CEQA mitigations are 
approved, monitored, and reported by the CEQA lead agency, which is 
usually the District in the case of District-led projects. Mitigations required 
through permitting are ultimately approved by the permitting agencies yet 
monitored and reported by the lead agency.  

MITIGATION GOALS, POLICIES, AND 
IMPLEMENTATION MEASURES 

Goal M- Avoid and minimize adverse impacts to natural 
and cultural resources to the maximum feasible 
extent and use mitigation for all other unavoidable 
impacts. Couple mitigation with high priority res-
toration when feasible. 

Policy M-1  Review and consider all applicable District Policies, pro-
grammatic permits, and CEQA documents to develop the 
project scope, incorporating the following practices (listed in 
in order of priority): avoidance, minimization and/or mitiga-
tion of potential impacts.  

♦ Refer to Board Policies, including but not limited to the 
Basic Policy, and other applicable Resource Management 
Policy Chapters.  

♦ Review applicable resource agency programmatic permits 
and/or programmatic CEQA documents to determine if the 
project can be covered using existing avoidance, minimiza-
tion or mitigation measures to reduce the need for compen-
satory mitigation.   

 

An example of cumulative 
impacts using the above 
examples would be removal 
of the riparian vegetation 
compounded with an 
increase in visitor usage that 
may together cumulatively 
affect water quality and/or 
future wildlife usage at the 
project site.  
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Policy M-2 Identify and evaluate sensitive resources to determine the 
least impactful project design that meets the project goals 
and objectives. 

♦ Develop a brief and inclusive project description. 

♦ Define the maximum Area of Potential Effect.  

♦ Survey, identify, and map sensitive ecological and cultural 
resources within the project area. 

♦ Analyze how different project alternatives may avoid or im-
pact existing resources. 

♦ Analyze other activities within the watershed and/or Pre-
serve to understand the net effect of the proposed project. 

♦ Compare potential impacts against the feasibility, cost, and 
project goals and objectives (including long term mainte-
nance and monitoring). 

♦ Document the basis of design and why the project is the 
least environmentally impactful alternative. 

♦ The basis of design can be informed by the CEQA review 
process and/or an alternatives analysis conducted during 
permitting review.  

 
Policy M-3 Evaluate and incorporate measures that minimize the ef-

fects of the project on the sensitive resources. 

♦ Refine the project description into a sequential narrative 
and refine the resulting Area of Potential Effect. 

♦ Conduct further detailed and site-specific surveys of natural 
and cultural resources as needed to adjust and refine the 
project design to avoid and minimize project impacts. 

♦ Define and quantify the temporary, permanent, potential, 
and actual impacts of the project to the extent feasible. 

♦ Adjust the project scope, extent, seasonality, duration, or 
other measures to minimize actual or potential impacts to 
the resources. 

 
Policy M-4 Develop a compensatory mitigation strategy as a measure 

of last resort. 

The basis of design 
integrates engineering, 
constructability, costs, and 
environmental 
considerations to explain 
the rationale behind the 
selected project and why 
other alternatives do not 
sufficiently meet the project 
goals.  
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♦ Review the temporary and permanent impacts. 

♦ Evaluate onsite mitigation for short-term and long-term cost 
efficiencies, habitat benefit, physical capacity, and staff re-
sources. 

♦ Evaluate existing voluntary restoration projects for potential 
use as mitigation, including vegetation management for re-
siliency work (e.g., wildland fire, climate change, and/or in-
vasive species removal). 

♦ If the overall impacts and associated mitigations are sub-
stantial, review other voluntary restoration work that the 
District may plan or conduct in the watershed or Preserve 
that can mitigate the impacts and/or result in a ‘net environ-
mental benefit’.  

♦ When applying restoration and/or recovery work to com-
pensate for project impacts, select high priority species, 
habitats, populations, and ecological processes first, pref-
erably in high conservation value areas, including Conser-
vation Management Units, to maximize the regional net en-
vironmental benefit.  

♦ When onsite mitigation is not feasible, evaluate the appro-
priateness of implementing mitigation work in off-site loca-
tions (refer to ‘like for like’ as described above) 

♦ Prioritize facilitating or supporting regionally significant res-
toration projects, as defined by a recovery plan, watershed 
plan, or other collaborative planning document, when using 
compensatory mitigation funds. 

♦ Ensure that baseline mitigation ratios are correctly propor-
tioned by accounting for both the uncertainty inherent in 
mitigation work and the anticipated probability of success.   

♦ If no other options are cost effective and feasible, search 
for partner agencies or conservation organizations that may 
facilitate third-party mitigation. Consider those that support 
a Natural Community Conservation Plan, Habitat Conser-
vation Plan, Regional Conservation Investment Strategy or 
other regional conservation planning. 

 

Policy M-5  Weigh the mitigation, maintenance, monitoring, and re-
porting costs and impacts alongside the project benefits. 
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♦ After defining a third-party compensatory mitigation strat-
egy, evaluate the sum of all mitigation costs (construction 
expenses, biological or cultural monitoring, revegetation, 
compensatory mitigation, and post-construction monitor-
ing).  

♦ If the overall impacts and associated mitigation costs are 
substantial, determine whether revisiting the project goal(s) 
and scope is warranted. 

♦ Consider a recommendation to alter or withdraw the pro-
ject.  

 

Policy M-6  When needed, evaluate compensatory mitigation pro-
posed by the District for purchase or implementation on other proper-
ties.  

♦ Confirm if the project is using the least environmentally 
damaging and feasible alternative. 

♦ If no feasible option or habitat within District lands is avail-
able for which to mitigate for an impact, consider a recom-
mendation to alter or withdraw the project.  

♦ If after evaluation no feasible alternative or option exists, 
funding of or implementing off-site mitigation may be con-
sidered.  

 

Policy M-7 When third-party compensatory mitigation is proposed by out-
side parties to the District, evaluate proposals using criteria that aligns 
with the District’s Mission, Goals, and Policies.  

♦ District analysis of third-party proposals will include a sum-
mary of the request, a description of the third-party project 
(“proposed project”), the required mitigation, and a finding 
that the project and mitigation will likely result in a long-term 
benefit to the affected resource. 

 

♦ Evaluation criteria of third-party proposals shall include: 

o Alignment with District Mission, Policies, and 
Goals 
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 Does the proposed project support the Dis-
trict’s mission?  

 Does the proposed project provide a public 
benefit? 

 Does the proposed project align with the Basic 
Policy and Good Neighbor policy?  

 Is the project proponent’s mission aligned with 
the District and do they have a track record of 
environmentally sensitive projects? 

o Proximity to District Lands and Regional Con-
text 

 Is the proposed project located within the Dis-
trict’s boundaries or sphere of influence, or 
within the larger nine-county Bay Area region?  

 Is the proposed project at an appropriate 
scope and scale for the site and/or region? 

 Will the proposed project directly affect District 
lands or surrounding ecosystems? 

o Public, Partner, and Social Implications 

 What are the potential impacts and/or benefits 
to the public and our partners?  What are the 
potential impacts and/or benefits to under-re-
sourced and/or vulnerable communities and to 
Native American tribes?   

 Is there public support for or opposition to the 
project and/or to the proposed mitigation? 

 Does the project offer opportunities to 
strengthen relationships or partner with out-
side agencies, non-profit organizations, and 
other groups? 

 Does the project improve or reduce public ac-
cess opportunities? 

o Low-impact Project Design and Appropriate 
Mitigation 

 Does the proposed project use the least im-
pactful, practicable alternative and if not, did 
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the proponent first consider how to avoid and 
minimize impacts to the greatest feasible ex-
tent? Are impacts temporary or perma-
nent? Are the impacts too large to offset? 

 What are the sources of funding, conditions 
imposed, monitoring and oversight require-
ments, and timeline? 

 Are the mitigation funds too small to be useful? 

 Is the mitigation project consistent with an ex-
isting Preserve Plan, Use and Management 
Plan and/or an existing CEQA document? 

 Will the mitigation project require the District to 
allocate resources to design, peer review, or 
monitor the mitigation work?   

 Does the District already have a voluntary res-
toration project in mind or one that requires 
additional funding that would be a good 
match?   

o Ecological Impact vs Value 

 Is the affected species for which mitigation is 
proposed present at the area of impact or do 
they only have the potential to occur in the 
area?   

 Does the Area of Potential Effect and the pro-
posed off-site mitigation fall within critical hab-
itat, or is part of a habitat linkage, climate refu-
gia, or another sensitive habitat?   

 Does the proposed mitigation: 

 benefit a sensitive species population, 
habitat assemblage, and/or multiple 
species?  

 facilitate regional restoration priorities 
and/or recovery of species?   

 restore or provide ecological system 
function(s)?   

 promote long-term health of the eco-
system or provide resource benefits?   



M I D P E N I N S U L A  R E G I O N A L  O P E N  S P A C E  D I S T R I C T  
R E S O U R C E  M A N A G E M E N T  P O L I C I E S  
C L I M A T E  C H A N G E  
 

98 

 help meet priority land conservation 
and management goals?   

 support the goals of a Natural Commu-
nity Conservation Plan, Habitat Con-
servation Plan, Regional Conservation 
Investment Strategy or other regional 
conservation plan?    

 

Policy M-8 Recommend third-party compensatory mitigation that fulfill Dis-
trict goals and meet District criteria. 

♦ Evaluation criteria will be used to determine whether to fur-
ther consider outside proposals for acceptance of mitigation 
funds and/or mitigation work on District lands.  

♦ Projects are ranked against the evaluation criteria.  Alt-
hough not all projects will meet every criterion, projects 
must be able to provide a clear benefit to the District to be 
considered for acceptance. 

♦ The value of the outside mitigation funds or proposed miti-
gation work determines the level of approval authority. Ex-
ternal mitigation valued at greater than the General Man-
ager’s signing authority requires Board approval.  

♦ Staff findings and recommendations are forwarded to the 
approving authority. Recommendations will be based on 
the (ranked) criteria and the particulars of the proposed pro-
ject and associated compensatory mitigation. Projects that 
do not meet minimum criteria, do not provide a clear public 
benefit, and/or are controversial may be denied.   

♦ Staff will review and ensure a Mitigation Monitoring and Re-
porting Plan, or Program is in place before accepting funds 
or mitigation work.    
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XVIII.  GLOSSARY 

Actual impacts - arise from known and definite impacts to a resource, 
whether temporary or permanent. 
 
Adaptive Management - A systematic process for continually improving 
management policies and practices by learning from the outcomes of pre-
viously employed policies and practices  
 
Advance mitigation - 1) a form of mitigation (compensation) implemented 
before an impact occurs. 2) a science-based approach to identify mitiga-
tion opportunities early in the planning process prior to the design and per-
mitting phases to identify higher-quality mitigation opportunities and/or 
those that support regional conservation priorities.  
 
Agricultural Infrastructure – Improvements made to a property to sup-
port an agricultural operation such as fencing, roads, water supply sys-
tems and structures. (Conservation Grazing Management) 
 
Alternatives analysis - 1) the evaluation of the different project choices 
or actions available to achieve a desired objective. It is an analytical com-
parison of different factors, including environmental impacts, operational 
cost, risks, effectiveness etc. 2) A process of completing an alternatives 
analysis under the Clean Water Act that requires demonstration and de-
termination that the proposed project is the least environmentally damag-
ing practicable alternative. 3) Under the California Environmental Quality 
Act, when completing an Environmental Impact Report, an alternatives 
analysis is required and describes a reasonable range of alternatives that 
could feasibly avoid or lessen any significant environmental impacts while 
substantially attaining the basic objectives of the Project or Program. 
 
Anadromous – Fish, such as steelhead trout, that return from the open 
ocean as adults to freshwater streams to breed. (Water Resources, Habi-
tat Connectivity) 
 
Area of Potential Effect (APE) - the larger area surrounding the project 
activity location that encompasses ancillary features such as staging, ac-
cess routes, refueling stations and other features that may be affected in-
cidentally.  
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Archaeological site – A site in which physical evidence of past prehistoric 
or historic human activity has been preserved. (Cultural Resources) 
 
Artifacts – Objects created by humans or modified by human activity. 
(Cultural Resources) 
 
Avoidance - to cause no potential impact while undertaking a proposed 
action. Avoidance involves deliberate and thoughtful planning to evaluate 
and document the strategies that will be used to prevent impacts to the 
resources as a result of a proposed activity.  
 
Barrier – An impediment to migration, genetic exchange, dispersal, or 
other essential movement of an organism.  Barriers may be of natural or 
human-made origin.  (Habitat Connectivity) 
 
Basis of design - documents the principles, assumptions, rationale, cri-
teria, and considerations used for the calculations and decisions required 
during design of a project, system, or other activity. 
 
Best Management Practices (BMPs) – District developed standard prac-
tices that identify the preferred manner in which an activity is to be per-
formed in order to be protective of both human health and the environ-
ment. (Vegetation Management, Integrated Pest Management, Water Re-
sources, Conservation Grazing Management, Forest Management) 
 
Biodiversity – Describes the natural variety and abundance of plants and 
animals and the environments in which they live.  U.S. Congressional Bi-
odiversity Act, 1990 HR1268, defines biodiversity as “The full range of va-
riety and variability within and among living organisms, and the ecological 
complexes in which they occur, and encompass ecosystem or community 
diversity, species diversity and genetic diversity.” (Vegetation Manage-
ment, Integrated Pest Management, Water Resources, Forest Manage-
ment, Ecological Succession, Habitat Connectivity, Wildland Fire) 
 
Biological Legacies – The retention of forest components that were orig-
inally present within the forest, prior to large scale disturbance such as fire, 
or timber harvesting.  Notable “legacy” components include: large live 
trees (especially old growth) with mosses and lichen growth within the can-
opy, hollow cavities, and complex large branch structure; large pieces of 
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wood on the forest floor; intact forest soil and associated fungi and mi-
crobes. These forest components have a profound influence on recovering 
forest ecosystems and are important considerations for habitat reconnec-
tion and restoration.  (Forest Management) 
 
Boundary – The area of border between habitat patches or vegetation 
types; a zone comprised of edges of adjacent ecosystems or land types. 
(Habitat Connectivity) 
 
Carbon Sequestration – The process by which carbon is removed from 
the atmosphere and stored elsewhere, such as in plants and soils. (Cli-
mate Change)  
 
Chaparral – Shrub and small tree dominated landscapes composed of 
species with small, thick, evergreen, leathery leaves that often grow dense 
and tangled. (Vegetation Management, Ecological Succession, Habitat 
Connectivity, Wildland Fire) 
 
Community Wildfire Protection Plan (CWPP) – The Healthy Forests 
Restoration Act (HFRA), passed in 2003 by the federal government, es-
tablished statutory incentives for the US Forest Service (USFS) and the 
Bureau of Land Management (BLM) to give consideration to the priorities 
of local communities as they develop and implement forest management 
and hazardous fuel reduction projects.  In order for a community to take 
full advantage of this federal assistance, a community must first prepare a 
CWPP.  CWPPs may address issues such as wildfire response, hazard 
mitigation, community preparedness, or structure protection—or all of the 
above. (Wildland Fire) 
 
Compartmentalize – Using fire management techniques such as instal-
lation of shaded fuel breaks, or defensible space surrounding homes to 
separate a potentially large scale wildland fire into distinct smaller man-
agement areas separated by vegetation type, fuel loading, access, or ter-
rain into pre-designated fire management units. (Wildland Fire) 
 
Compensatory mitigation - measures taken to offset the unavoidable im-
pact remaining after avoidance and minimization actions are taken. Com-
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pensatory mitigation involves either the restoration, establishment, en-
hancement and/or preservation of impacted habitats or waters on or off 
site.  
 
Conifer, Coniferous – Cone bearing trees with needles or scale-like 
leaves, stay green throughout the year in California.  Examples include: 
coast redwood, Douglas fir, pine trees, and cypresses.  Conifers are also 
referred to as softwood.  (Forest Management, Ecological Succession) 
 
Conservation easement – a voluntary, legal agreement that permanently 
limits uses of the land in order to protect its conservation values. A con-
servation easement is one option to protect a property for future genera-
tions absent of having fee title to that land. 
 
Conservation Grazing – Conservation Grazing is the intentional use of 
grazing management to meet resource management objectives including 
protecting and enhancing habitat for native plants and animals that occur 
in grassland habitat and moderating the negative effects of invasive ex-
otic plants on these species. (Wildland Fire, Conservation Grazing Man-
agement, Vegetation Management) 
 
Contamination – Human-made waste that has polluted the environment 
making it unfit or unsafe.  (Water Resources, Geology and Soils) 
 
Core – The portion of an ecosystem or habitat where effects of the sur-
rounding area are limited.  (Habitat Connectivity) 
 
Cultural Landscape – A landscape modified by past human activity or 
otherwise holding historical or prehistoric cultural importance.  (Cultural 
Resources, Public Interpretation, Wildland Fire) 
 
Cultural Resource – A structure, landscape feature, archaeological site, 
or other artifact of human activity in the past during prehistoric or historic 
periods.  (Cultural Resources) 
 
Cultural Resource Inventory – The District’s inventory of cultural re-
sources on District preserves.  Information in this inventory may include 
site locations, descriptions, and photographs, as well as historical infor-
mation on individual sites and preserves.  (Cultural Resources) 
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Cumulative effects - changes to the environment caused by the com-
bined impact of past, present and future human activities and natural pro-
cesses. Cumulative effects to the environment are the result of multiple 
activities whose individual direct (or indirect) impacts may be relatively mi-
nor but in combination with others result in significant environmental ef-
fects. 
 
Data Recovery – Research and recording techniques such as the exca-
vation of archaeological sites or recording of architectural features prior to 
site disturbance.  Data recovery is a common mitigation measure for pro-
jects that may have a substantial adverse impact on a significant cultural 
resource.  (Cultural Resources) 
 
Defensible Space – Defensible space is the area adjacent to a structure 
where basic wildfire protection practices are implemented, providing a key 
point of defense for an approaching wildland fire or area to escape from a 
structure fire.  The California Department of Forestry and Fire Protection 
(Cal Fire) publishes guidelines for fuel (vegetation) treatments to create a 
perimeter around buildings and structures in order to maintain minimum 
conditions for firefighters to defend a property. (Wildland Fire) 
 
Direct effects - effects that occur at the place and at the same time as 
project implementation (e.g., ground disturbance, tree removal etc.)  
 
Direct take - immediate injury or death to one or more individuals of one 
or more species as a result of project activities. 
 
Disturbance (Ecological Disturbance) – The disruption of an ecosys-
tem's structure and function, generally with effects that last for time periods 
longer than a single seasonal growing cycle for vegetation.  (Wildlife Man-
agement, Integrated Pest Management, Water Resources, Geology and 
Soils, Ecological Succession)  
 
Disturbance-dependent – Species that require disturbance to maintain 
habitat conditions suitable for reproduction and establishment. (Ecological 
Succession) 
 

https://en.wikipedia.org/wiki/Biophysical_environment
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Ecological Diversity - The variety and abundance of species in different 
habitats and communities. 
 
Ecological Resiliency- the ability of an ecosystem to maintain a dynamic 
equilibrium of nutrient cycling and biomass production after being sub-
jected to damage caused by an ecological disturbance. 
 
 
Ecological Restoration - the process of returning land that has been de-
graded or disturbed into functional habitat and processes to accelerate the 
recovery of an ecosystem. 
 
Ecological Succession – The sequential development of plant and ani-
mal communities following disturbance. (Ecological Succession) 
 
Ecosystem – An area within the natural environment in which physical 
(abiotic) factors of the environment, such as rocks and soil, function to-
gether along with interdependent (biotic) organisms, such as plants and 
animals, within the same habitat.  (Vegetation Management, Integrated 
Pest Management, Water Resources, Conservation Grazing Manage-
ment, Forest Management, Ecological Succession, Habitat Connectivity, 
Wildland Fire) 
 
Ecosystem Function – The interaction(s) or ecological processes that 
exists between organisms with one another and the physical environment, 
such as nutrient cycling, disturbance, soil development, water budgeting, 
and flammability. (Vegetation Management, Water Resources, Forest 
Management, Wildland Fire) 
 
Edge – The portion of an ecosystem or habitat near its perimeter, where 
influences of the surroundings prevent development of interior/core-area 
environmental conditions.  (Habitat Connectivity) 
 
Enhancement - the process of altering a habitat to improve one or more 
specific ecosystem condition(s) and/or function(s). 
 
 
Enhance – To increase or improve a habitat in value or quality. (Vegeta-
tion Management, Wildlife Management, Water Resources, Conservation 

http://en.wikipedia.org/wiki/Natural_environment
http://en.wikipedia.org/wiki/Abiotic
http://en.wikipedia.org/wiki/Biotic
http://en.wikipedia.org/wiki/Organism
http://www.biology-online.org/dictionary/Organisms
http://www.biology-online.org/dictionary/Physical
http://www.biology-online.org/dictionary/Environment
http://www.biology-online.org/dictionary/Nutrient
http://www.biology-online.org/dictionary/Soil
http://www.biology-online.org/dictionary/Development
http://www.biology-online.org/dictionary/Water
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Grazing Management, Forest Management, Ecological Succession, Hab-
itat Connectivity) 
 
Environment baseline - the existing condition that describes the environ-
mental setting, ecology, and resources prior to a proposed activity. 
 
Environmental Education – A learning process that increases people’s 
knowledge and awareness about the environment and associated chal-
lenges, develops the necessary skills and expertise to address the chal-
lenges, and fosters attitudes, motivations, and commitments to make in-
formed decisions and take responsible action. (Public Interpretation) 
 
Essential Roads – These are roads important to community and visitor 
ingress/egress and emergency access.  
 
Exotic – Species that were not present in the Santa Cruz Mountains re-
gion of California prior to the large scale development of the American 
continent by European humans prior to 1769.  (Conservation Grazing 
Management)  
 
External mitigation - mitigation that results from a project led by an-
other agency involving District-owned lands either for project implementa-
tion (such as the flood detention basin at Rancho San Antonio) and/or as 
a site to implement mitigation required from one of their offsite projects 
(such as Valley Water mitigation implementation at Hendrys Creek). 
 
Extreme Fire Hazard/Weather – The National Weather Service, operat-
ing through cooperative agreement with the State of California, issues Red 
Flag Warnings during conditions of extreme fire weather.  This alert is used 
by fire agencies to plan staffing levels and preparedness and set public 
use restrictions (such as campfires or the use of spark producing equip-
ment).  (Wildland Fire) 
 
Five-Strand Barbed Wire Fencing – Fencing typically used in ranching 
operations to confine livestock to established areas, constructed of five 
evenly spaced rows of barbed wire stretched between posts comprised of 
wood or metal.  (Conservation Grazing Management)  
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Flora – The plants of a particular region or period. (Conservation Grazing 
Management) 
 
Fire Agencies – Agencies with jurisdiction to respond to wildland and 
structure fires on District lands and that may work in cooperation with the 
District in planning site-specific fuel and wildland fire management prac-
tices and in conducting training in fire and fuel management.  They can 
include Cal Fire as well as local, regional, city, county and special district 
fire agencies.  (Wildland Fire, Forest Management) 
 
Fire Behavior – The manner in which a fire reacts to fuel, weather, topog-
raphy, or fire suppression efforts.  (Wildland Fire) 
 
Fire Regime – The characteristic frequency, extent, intensity, severity, 
and seasonality of fires within an ecosystem.  (Wildland Fire) 
 
Fire Safe Councils – The Fire Safe Council is a coalition of public and 
private organizations with a common, shared interest in reducing losses 
from wildfires.  (Wildland Fire) 
 
Fire Suppression – Human efforts connected with fire-extinguishing op-
erations, such as use of tools, engines, water or aircraft, or installation of 
fuel breaks, or removal of fuels surrounding homes or other structures. 
(Vegetation Management, Forest Management, Wildland Fire) 
 
Food Web – The relationships between interconnected plants and ani-
mals in an ecosystem pertaining to how each organism gets their food and 
meets energy requirements. (Integrated Pest Management) 
 
Forbs – A broad-leaved herb other than a grass, especially one growing 
in a field, prairie, or meadow. (Conservation Grazing Management, 
Wildland Fire) 
 
Forest – Habitats dominated by tree species with a continuous or nearly 
continuous canopy covering substantial portions of the landscape. (Vege-
tation Management, Wildlife Management, Forest Management, Ecologi-
cal Succession, Wildland Fire) 
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Forest Conditions – A characterization of  forest age, structural complex-
ity (height, spacing, multiple canopy levels), species composition, habitat 
suitability, biological legacies, fuel loads, diseases or pathogens, regener-
ation, and level of disturbance. (Forest Management) 
 
Forest Management – The active stewardship of a forest or stand to 
achieve a desired future condition. (Forest Management) 
 
Formal mitigation banks - areas of potential restoration that consolidate 
compensatory mitigation of many upcoming projects, thus avoiding tem-
poral loss, and are regulated by the agencies that oversee them.  
 
Fuel – Combustible vegetation including live or dead forbs, shrubs, 
branches, trees, vines etc.  (Vegetation Management, Conservation Graz-
ing Management, Forest Management, Wildland Fire) 
 
Fuel Break – A strip of land on which vegetation has been removed, re-
duced, thinned, or otherwise modified so that a fire burning into or up to it 
can be more readily controlled (Wildland Fire) 
 
Fuel Load – The oven-dry weight of fuel per unit area. (Wildland Fire) 
 
Fuel Modification – Breaking up, thinning, reducing, or otherwise modi-
fying continuous fuels to prevent or reduce the spread of a wildfire. 
(Wildland Fire) 
 
Fuel Reduction Zones - An area in which vegetation, debris, and other 
types of combustible fuels have been treated, cleared, or reduced to slow 
the spread of fire, to modify habitat, or for other reasons with the outcome 
of natural or cultural resources benefit.  
 
Fuel Wood – Woody vegetation or wood products, primarily used as fuel 
for heating, cooking, or industry.  (Forest Management) 
 
GIS (Geographic Information System) – A combined database and 
mapping system used for the storage, retrieval, and analysis of geographic 
data.  (Integrated Pest Management, Research and Collection) 
 

http://en.wikipedia.org/wiki/Fuel
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GIS Database – A database that contains information about the location 
of real-world features and the characteristics of those features. (Integrated 
Pest Management, Research and Collection) 
 
Geologic Hazards – Hazards created by fault zones, landslide prone ar-
eas, and flood zones.  (Geology and Soils)   
 
Greenhouse Gases – Gases such as carbon dioxide, methane, and ni-
trous oxide that contribute to the atmospheric warming “greenhouse effect” 
by absorbing infrared radiation. (Climate Change)    
 
Habitat – the combination of living and non-living factors that surround 
and potentially influence an organism; or species’ typical environment. 
(Vegetation Management, Wildlife Management, Integrated Pest Manage-
ment, Water Resources, Scenic and Aesthetic, Conservation Grazing 
Management, Forest Management, Ecological Succession, Habitat Con-
nectivity, Wildland Fire) 
 
Habitat Conservation Plans (HCP)- a form of permit from USFWS that 
authorize incidental take of federally listed species and establishes a for-
mal mitigation approach, usually at a regional, large scale.   
 
Habitat Fragmentation – the breaking up of a previously continuous hab-
itat (or ecosystem) into spatially separated and smaller pieces. (Wildlife 
Management, Forest Management)   
 
Hardwood – Broadleaf trees that usually produce flowers that ripen into 
fruits containing seeds.  Local examples include: numerous oak species, 
madrone, tanoak, willows, and western sycamore.  (Forest Management, 
Wildland Fire) 
 
Hazard Mitigation – action taken to reduce or eliminate long-term risk to 
people and their property from hazards such as proximity of flammable 
vegetation, dead or dying tree limbs, or pollution or contamination in close 
proximity to homes or public facilities. (Wildland Fire) 
 
High Priority District Forests – Forests that have been identified through 
inventories or other analysis as priority areas for forest management. Pri-
ority can be based on different management objectives such as: restoring 
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