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Hazardous Fire Risk Reduction EIS Scoping Report 

1 Introduction 
The Department of Homeland Security’s Federal Emergency Management Agency (FEMA) is 
preparing an Environmental Impact Statement (EIS) for Hazardous Fire Risk Reduction in East 
Bay Hills, California. The EIS is being prepared pursuant to the National Environmental Policy 
Act of 1969 (NEPA) (42 U.S. Code §§ 4321–4327) and in accordance with the Council on 
Environmental Quality’s (CEQ) Regulations for Implementing NEPA (40 Code of Federal 
Regulations [CFR] Parts 1500–1508), and FEMA’s NEPA implementing regulations (44 CFR 
Part 10), Environmental Considerations.  

The scoping process is an integral part of NEPA compliance and is intended to ensure that the 
full range of environmental issues and alternatives for the proposed action are evaluated in the 
EIS. The primary purpose of scoping is to evaluate the comments that are received and make 
decisions about which issues will be studied in detail in the EIS. The scoping process is 
described in more detail in Section 6 of this report. 

The Scoping Report is the tool by which the Federal agency that is preparing the EIS makes the 
public aware of the decisions that have been made regarding which issues will be studied as part 
of the EIS process. This Scoping Report provides background on the proposed action, a 
description of the scoping process to date, a summary of the key issues identified by members of 
the public during the scoping comment period, the proposed EIS schedule, and a draft outline for 
the EIS. The Scoping Report provides a summary of the input that FEMA has received regarding 
the proposed action, alternatives, and scope of the EIS analysis. 

2 Proposed Action  
FEMA has concluded that a need exists to reduce hazardous fire risk to the built environment in 
Applicant-identified areas of the East Bay Hills, based on the wildfire hazard characteristics of 
the East Bay Hills. The purpose of the proposed Federal action is to address the identified need 
by providing Federal financial assistance to the Applicant through the Pre-Disaster Mitigation 
(PDM) Program and the Hazard Mitigation Grant Program (HMGP) for long-term, cost-effective 
actions to reduce or eliminate the risk of damage and loss of life from wildfire, through fuel 
reduction, to previously identified vulnerable structures. 

3 Proposed Action: Funding Grant Applications for Hazardous 
Fire Risk Reduction to the Built Environment as Submitted 
to FEMA 

The region informally known as the East Bay Hills is generally defined as the area east of San 
Francisco Bay that consists of topographic features with elevations ranging from 1,000 feet to 
3,000 feet above mean sea level. The geographic names of the topographic features include San 
Pablo Ridge, Gudde Ridge, Berkeley Hills, and San Leandro Hills. The East Bay Hills comprises 
portions of Alameda and Contra Costa counties and includes the cities of Berkeley, El Cerrito, 
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Oakland, and San Leandro, among others. Much of the East Bay Hills is covered by densely built 
residential neighborhoods of mostly single-family homes, but the region also includes large 
tracts of open space and wildlands that are operated and managed by the University of 
California, Berkeley (UCB); East Bay Regional Park District (EBRPD); and East Bay Municipal 
Utilities District.  

UCB, the City of Oakland, and the EBRPD have submitted grant applications to FEMA, through 
the State of California Emergency Management Agency (Cal EMA), requesting funding under 
the HMGP and the PDM Program to reduce hazardous fire risk to the built environment in 
Applicant-identified areas of the East Bay Hills. The proposed action involves a total of 
approximately 980 acres of wildland-urban interface.  

Hazardous fire risk reduction is defined in FEMA’s Mitigation Policy MRR-2-08-1, Wildfire 
Mitigation Policy for the Hazard Mitigation Grant Program (HMGP) and Pre-Disaster 
Mitigation (PDM) Program (FEMA, 2008), which describes long-term, cost-effective actions 
taken to reduce or eliminate damage to vulnerable structures and associated loss of life from 
future wildfire. However, the specific requirements and eligibility criteria of the mitigation 
policy apply only to projects for which the application period was open on or after September 8, 
2008. 

4 Alternatives  
There are three alternatives, in addition to the proposed action (see Section 3), which are being 
studied in detail in the EIS. The alternatives, listed below, are based on the comments that were 
received during scoping. 

•	 No action, which involves denying the grant applications 

•	 Funding grant applications for hazardous fire risk reduction to the built environment with 
environmental conditions or methodologies that are different from the proposed action 

•	 Partially funding grant applications for hazardous fire risk reduction to the built
 
environment, including funding some and denying others
 

5 Cooperating Agencies 
FEMA is the lead agency in conducting the NEPA activities associated with the hazardous fire 
risk reduction (proposed action). Other Federal, State, and local agencies may be involved in the 
NEPA process because of special expertise with respect to any environmental issue, jurisdiction 
by law, or need to approve or finance a portion of the proposal. FEMA has invited the U.S. 
Forest Service, the National Park Service, the U.S. Fish and Wildlife Service, Cal EMA, UCB, 
EBRPD, and the City of Oakland to be Cooperating Agencies, and all have accepted. FEMA and 
the Cooperating Agencies have executed a Memorandum of Understanding to govern the 
working relationship for the preparation of the EIS.  
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On October 15, 2010, FEMA invited the National Marine Fisheries Service to be a Cooperating 
Agency for this EIS and is awaiting their acceptance. 

6 Scoping Process 
The public scoping process is required by NEPA regulations and is an integral part of NEPA 
compliance. The scoping process is an early and open process for determining the scope of issues 
to be addressed in the EIS. During the scoping period, also referred to as the public comment 
period, the lead Federal agency, in this case FEMA, describes the proposed action and possible 
alternatives and then seeks input from the general public, local businesses, community 
associations, stakeholders, affected governmental agencies, and other interested parties. The 
objectives of scoping are to identify the affected public and agency issues of concern; facilitate 
an efficient EIS preparation process through the assistance of Cooperating Agencies; and define 
issues and alternatives that will be examined in detail in the EIS. 

Comments could be submitted by mail, e-mail, fax, through the project website or the Federal 
Register website, or in person during public scoping meetings.  

6.1 Notice of Intent 
The scoping process begins with the publication of the Notice of Intent (NOI) to prepare an EIS. 
The NOI for the Hazardous Fire Risk Reduction EIS was published in the Federal Register on 
June 10, 2010 (75 Fed. Reg. 32,960–32,961). The ending date in the NOI was given as July 
12, 2010, but the comment period was later extended to October 1, 2010, and a revision to the 
NOI was published in the Federal Register on July 28, 2010 (75 Fed. Reg. 44,275–44,276). The 
NOI and its revision are included in Appendix A. 

6.2 Public Scoping Meetings 
The purpose of the public scoping meeting is to engage the general public, local businesses, 
community associations, stakeholders, affected governmental agencies, and other interested 
parties in the NEPA process and to solicit input regarding the scope and the significant issues to 
be analyzed in the EIS. 

6.2.1 Meeting Notifications 
A scoping meeting announcement requesting comments regarding the scope of the EIS was 
advertised in the Oakland Tribune on August 12, 2010. Federal, State, and local agencies and 
groups and individuals listed in the stakeholder database were notified of the meetings by mail (a 
postcard was mailed on August 12, 2010) and by e-mail (a message with the announcement was 
e-mailed on August 20, 2010). A media advisory/press release announcing the two scoping 
meetings was provided to media outlets on August 17, 2010. The advertisement, postcard, e-mail 
announcement, and press release are included in Appendix B. 
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The stakeholder database, including mailing addresses and e-mail addresses, was developed from 
information available from a previous similar study and from the Cooperating Agencies. After 
the scoping meetings, the database was updated using information provided by meeting 
participants and will continue to be updated throughout the EIS process. 

6.2.2 Date and Location of Public Scoping Meetings 
Two public scoping meetings were held on Thursday, August 26, 2010, at the Trudeau Center, 
15500 Skyline Drive, Oakland, California. 

6.2.3 Informational Materials  
At the scoping meeting, attendees were greeted and asked to register. They were given the 
following informational materials: 

• Comment cards 

• NOI and revised NOI 

• Understanding NEPA Fact Sheet 

• FEMA Project Fact Sheet 

• EIS Flowchart 

• Hazardous Fire Risk Reduction EIS Milestones 

• Map showing all proposed projects in study area (cumulative projects) 

• Maps showing the locations of the proposed action 

The informational materials, except for the comment card, NOI, and revised NOI, were also 
presented on posters at stations staffed by project team members and representatives of the 
agencies that have applied for funding. The meeting sign-in sheets are included in Appendix C. 
All of the informational materials are included in Appendix D, except the NOI and revised NOI, 
which are in Appendix A. 

6.2.4 Meeting Format 
The agendas for the meetings were:  

Afternoon Meeting 
2:00 – 3:00 p.m.  Open House  
3:00 – 3:30 p.m. Presentations  
3:30 – 4:30 p.m.  Open Forum  for Comments  

Evening Meeting 
6:30 – 7:30 p.m.  Open House  
7:30 – 8:00 p.m. Presentations  
8:00 – 9:00 p.m.  Open Forum  for Comments  

The open house period provided attendees with an opportunity to visit the stations described in 
Section 6.2.3. 
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A professional facilitator led the presentation and comment portions of the meetings.  

FEMA’s Region IX Hazard Mitigation Project Manager presented an overview of FEMA’s 
Hazard Mitigation Assistance Program and the East Bay Hills hazardous fire risk reduction grant 
applications. FEMA’s Region IX Environmental Officer then described the NEPA process.  

During the open forum for comment, attendees were given the opportunity to provide oral 
comments, which were recorded by a certified court reporter. This portion of each meeting 
continued until no further scoping comments were offered. At the end of the meeting, attendees 
were reminded that they could submit written comments on the comment cards at any time 
during the public comment period. 

7 Scoping Comments 
During the public scoping process, comments were submitted:  

• On comment cards during the public scoping meetings 

• As oral comments, which were recorded, during the public scoping meetings 

• By fax 

• By letter 

• By e-mail through the project website (http://ebheisforca.ursdcmetro.com) 

• By e-mail through the Federal Register website (http://www.regulations.gov) 

Every submission has been given a number that correlates to the method of submission and the 
date of receipt. 

The comments are summarized in this section. A transcript of the oral comments is provided in 
Appendix E, and the written comments are provided in Appendix F. 

More than 60 people attended the two public scoping meetings, and 28 expressed comments 
orally. A total of 114 comments, including the 28 oral comments, were received. Eight were 
duplicates, leaving 106 discrete submissions. All submissions were read and analyzed for 
substantive comments. Comments are defined as discrete concepts that are conveyed in the 
submissions. Substantive comments fell into a number of topics that were grouped as regulatory 
compliance; purpose and need; proposed action, alternatives, and mitigation; affected 
environment or environmental consequences; and general comments. Table 1 contains the 
number of comments in each topic category and a summary of the comments. 

Pursuant to CEQ regulations and scoping guidance, the issues relevant to the proposed action 
that are addressed in the comments will be considered in the EIS and are summarized in Table 2. 
The resource specialists involved with preparing the EIS will review and address the comments 
to ensure that the EIS benefits from the full import of the comments that were received. 
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Table 1. Group, Topics, Number of Commenters and Comments, and Issues in the Comments 

Group Topic
Number of 

Commenters
Number of 
Comments Issues in the Comments

Regulatory 
Compliance 

EIS Process 24 28 EIS process, general analysis, and relationship to pending 
EBRPD litigation 

Scoping Process 13 14 Compliance with the NEPA process for public scoping, 
including the scoping process, comment period extension, 
confirmation that e-mails were received, groups or agencies 
that may want to be involved, requests for coordination, 
information about previous coordination, and requests to be 
added to mailing lists 

Purpose and Need Fire Hazard/Behavior 55 144 Fire behavior, fire models, fuels, fire hazards, and relative fire 
risks (also see “Fire Hazard/Behavior” under “Affected 
Environment”) 

Program 18 64 Consistency of applications to program or policy requirements, 
program eligibility, FEMA funding and application process, and 
funding 

Proposed Action, 
Alternatives, and 
Mitigation Measures 

Alternatives 44 78 Proposed alternatives, other alternatives to consider including 
alternative treatments and methods, and information that may 
inform alternative development 

Debris/Chips 10 11 Debris, chip characteristics, chip decomposition, chip 
placement (also see “Fire Hazard/Behavior” under “Affected 
Environment” for comments about fire hazard associated with 
debris/chips) 

Tree removal 13 13 Tree removal (also see “Climate Change” and “Forestry” under 
“Affected Environment” and “Alternatives” under “Proposed 
Action”) 

Maintenance, Monitoring, 
and Management 

8 17 Ongoing maintenance activities (both current and under the 
alternatives), monitoring of results, and post-project vegetation 
management 
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Table 1. Group, Topics, Number of Commenters and Comments, and Issues in the Comments 

Group Topic 
Number of 

Commenters 
Number of 
Comments Issues in the Comments 

Affected Environment: 
Resource or Area of 
Concern 

OR 

Environmental 
Consequences: 
Potential Direct, 
Indirect and 
Cumulative Impacts 

Aesthetics 18 27 Visual resources and general enjoyment of the area 

Air Quality 8 8 Air quality (also see “Climate Change” under “Affected 
Environment”) 

Biology 29 56 Impacts to species, habitat, and wildlife 

Climate Change 18 27 Carbon release, impacts to and impacts of global warming, and 
large-scale climate change 

Climate Change: 
Microclimate 

16 21 Local changes to wind, humidity, fog drip, and temperature 
changes 

Cultural Resources 1 1 Cultural resources, including historic landscape 

Fire Hazard/Behavior 55 144 Fire hazard/behavior, relative fire hazard, and information 
about fire hazards and behavior 

Forestry 17 31 Forestry, vegetation mapping, and vegetation types, 
characteristics, and successions 

Geology 11 16 Mudslides and landslides (also see “Soil/Erosion” under 
“Affected Environment”) 

Herbicide/Pesticide 37 54 Use, sensitivity to, opposition, and support for use 

Herbicide/Pesticide: 
Biology 

3 8 Impact to wildlife and habitat from use 

Herbicide/Pesticide: Fire 
Hazard/Behavior 

4 4 Alteration of fire hazard/behavior from use and flammability of 
products 

Herbicide/Pesticide: 
Forestry 

1 2 Vegetation succession and health associated with use 

Herbicide/Pesticide: 
Human Health and Safety 

16 31 Health and safety impacts to humans from use 

Herbicide/Pesticide: 
Recreation and Open 
Space 

4 4 Impacts to recreation/open space from use 
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Table 1. Group, Topics, Number of Commenters and Comments, and Issues in the Comments 

Group Topic 
Number of 

Commenters 
Number of 
Comments Issues in the Comments 

Affected Environment: 
Resource or Area of 
Concern 

OR 

Environmental 
Consequences: 
Potential Direct, 
Indirect and 
Cumulative Impacts 

Herbicide/Pesticide: Soil 6 8 Impact to soil from use 

Herbicide/Pesticide: 
Water 

15 17 Impact to water from use 

Human Health and Safety 3 3 Potential impacts to human health and safety not associated 
with fire or herbicide (also see “Fire Hazard/Behavior,” 
“Geology,” and “Herbicide/Pesticide” under “Affected 
Environment”) 

Invasive Species 19 26 Spread of invasive species (also see “Fire Hazard/Behavior,” 
“Forestry,” and “Revegetation” under “Affected Environment” 
and “Maintenance, Monitoring, and Management” under 
“Proposed Action”) 

Land Use/Induced Growth 9 9 Induced growth, subsequent development (also see 
“Herbicide/Pesticide: Recreation and Open Space” under 
“Affected Environment”) 

Noise 2 2 Changes in noise levels 

Recreation/Open Space 7 7 Recreational use and open space 

Revegetation Process 10 12 Revegetation after project implementation (also see 
“Maintenance, Monitoring, and Management” under “Proposed 
Action”) 

Sensitive areas 3 3 Identification of sensitive, critical areas 

Soil/Erosion 19 28 Soil, soil nutrients, and erosion (also see “Geology” under 
“Affected Environment”) 

Water 16 24 Impacts to ground water and surface water 

General Impact 
Assessment 

5 5 Construction impacts and requests to document beneficial 
impacts 

Cumulative 15 24 Cumulative impact assessment and identification of other 
projects 
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Table 1. Group, Topics, Number of Commenters and Comments, and Issues in the Comments 

Group Topic 
Number of 

Commenters 
Number of 
Comments Issues in the Comments 

General Non-topic-specific 
Comment 

13 13 Submissions without substantive comments, and comments 
stating general support or opposition to project without 
providing details 

Duplicate Comment 7 8 Submissions that were submitted by the same comments in 
multiple formats or methods (e.g., letters submitted via e-mail 
and by mail), or commenters who referred to or expressed 
support for other submitters comments 

Reference/Background 
Information 

14 52 Recommended information, references, studies and reports for 
FEMA to review, consider, and/or be included in the 
administrative record 

Schedule 5 6 Comments about the process taking too long or that it should 
not be done too fast 

 
EBRPD = East Bay Regional Park District 
FEMA = Federal Emergency Management Agency 
NEPA = National Environmental Policy Act 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Regulatory 
Compliance 

EIS Process 28 • Support of the EIS process or FEMA’s decision to undertake an EIS (9) 
 
• Request that the EIS analysis be based on physical study of the site, verifiable scientific 

data, substantiated data, verifiable science, or expert opinions (6) 
 

• Projects will not survive the EIS process (3) 
 
• EIS process should not be undertaken until the EBRPD lawsuit is resolved (2) 

 
• Concern about the consultant (2) 

 
• Requesting that the EIS analysis be based on the precautionary principal (1) 

 
• EIS should address other UC projects (1) 

 
• Request UC not be included in the EIS process(1) 

 
• Question about the analysis year for the impacts in the EIS (1) 

 
• EIS would be redundant to the EBRPD Environmental Impact Review (1) 

 
• Inquiry about the status of the EIS (1) 

Scoping Process 14 • Request for confirmation of receipt of comments, inquiry about how to submit comments, or 
report of problems with document downloads (5) 

 

• Identification of agencies or organizations to coordinate with (Golden Gate Audubon 
Society, Sierra Club, Friends of Sausal Creek, Claremont Canyon Conservancy, Hills 
Emergency Forum member agencies, National Park Service, California Native Plant 
Society) (4) 

 

• Request to be placed on the mailing list or Draft EIS distribution list (4) 
 
• Request to extend the comment period (1) 

Purpose and Need Fire Hazard/Behavior 144 • The proposed action will increase vulnerability of the area to wildfire (28) 
 
• Questions or statements regarding whether non-native vegetation species are less fire- 

prone than native (25) 
 

• Concern about removal of the tall vegetation that serves as a wind break (3) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Purpose and Need 
(cont.) 

Fire Hazard/Behavior 
(cont.) 

 • Removing the trees will result in the project area becoming dryer (see microclimate issues) 
and thus more fire-prone (7) 

 

• Converting to grasslands is dangerous because most fires begin in grassland (26) 
 
• Issue of Sudden Oak Death (7) 

 
• Information for comparing non-native species to an Oak/Bay community with regards to fire 

hazard (26) 
 

• Proposed projects will not reduce fire risk (5) 
 
• Support for the proposed action as a fire risk reduction (3) 

 
• Concern that spreading chips is a fire hazard (13) 

 
• Blue-green eucalyptus is fire resistant (1) 

Program 64 • Questioning the eligibility of some or all of the applications based on language from the 
applications when compared to MRR-2-08-1 (i.e., clear cutting, native plant restoration, 
prescribed burn, long-term, cost-effective) (48) 

 

• Support for the concept of creating defensible space (8) 
 
• Problem is a result of the subapplicants; not maintaining their properties following similar 

prior projects (3) 
 

• Allegations of fraud (2) 
 
• Program requirements for maintenance and monitoring and required plans (2) 

 
• Reference to a flammability study (1) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Proposed Action, 
Alternatives, and 
Mitigation Measures 

Alternatives 78 • Periodic grass cutting, cutting small diameter trees, clearing brush, maintaining spacing 
between trees, limbing trees, species neutral selective cutting, and inspections should be 
used (26) 

 

• Defensible space should be the focus (11) 
 
• Selective cutting is preferred (13) 

 
• Alternate method of controlling sprouts should be used, although many more expressed 

concern about the use of herbicides; see “Herbicides/Pesticides” below (4) 
 

• Building codes should be created and enforced (3) 
 
• No one treatment should be forced on all the applicants (4) 

 
• Applicants should be able to select their own methods (1) 

 
• Suggestion for the use of goats (1) 

 
• Do not like goats because they are non-selective (1) 

 
• Focus on roadway widening, construction of a second access route and/or evacuation 

planning (3) 
 

• Use chips for biomass to generate electricity (1) 
 
• Suggestion to use methods similar to East Bay Municipal Utility District (1) 

 
• Request for an herbicide-free area (1) 

 
• Put power lines below ground (1) 

 
• Solutions/ recommendations should be based on peer reviewed science (2) 

 
• Suggestions for more effective strategies for fighting Diablo wind driven wildfires (2) 

 
• Use locally specific fire attribute studies and models (1) 

 
• EPA suggested that “…the EIS evaluate a range of alternatives, including an alternative 

that minimizes adverse impacts to water quality, cumulative watershed effects, aquatic 
resources, and air quality” (1) 

 

• EPA also recommends removing only non-native species but leave trees over a certain 
diameter at breast height (1) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Proposed Action, 
Alternatives, and 
Mitigation Measures 
(cont.) 

Debris/Chips 11 • Leaving chipped debris increases fire risk (4) 
 
• Eucalyptus chips are slow to decompose, toxic to other plants, and leaving them onsite 

would be contrary to long-term goals (2) 
 

• Chips will decompose quickly (2) 
 
• Projects would need to be in compliance with City of Oakland ordinances regarding 

chips (1) 
 

• Request that chipping activities avoid streams and flood-prone areas (1) 
 
• General opposition to leaving chips onsite (1) 

Tree Removal 13 • General concern/opposition to tree removal (7) 
 
• General opposition about wholesale/extensive tree removal (4) 

 
• Opposition to removal of native trees (1) 

 
• Request to minimize cutting large trees (1) 

Maintenance, 
Monitoring, and 
Management 

17 • Applications do not provide adequate maintenance or management plans or requesting 
such plans (4) 

 

• Analysis should evaluate plans for vegetation management or long-term maintenance at 
each site (4) 

 

• Request that FEMA require monitoring requirements including annual reports (available to 
public) (4) 

 

• Request or inquiry about management and/or monitoring (2) 
 
• Concern that applications not include follow-up treatment besides herbicides (i.e., 

revegetation) (1) 
 

• Replacement plants should be native (1) 
 
• Suggestion that a Technical Advisory Committee be formed and consulted during follow-up 

monitoring (1) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: 
Resource or Area of 
Concern 

 

OR 
 
Environmental 
Consequences: 
Potential Direct, 
Indirect and 
Cumulative Impacts 

Aesthetics 27 • List of characteristics of the existing conditions or identification of key landscape 
features (9) 

 

• General detrimental impact to visual quality (6) 
 
• Preference for trees over grass or shrub land (7) 

 
• Concerning about the removal of shade (2) 

 
• Trees provide a visual "screen" that would be removed (3) 

 
• Discussion of the long-term impact to visual resources (1) 

Air Quality 8 • Comment about how trees improve air quality (3) 
 
• Concern about poisoning the air and increasing pollution (3) 

 
• Vegetation is an air quality buffer (1) 

 
• Concern about impacts to air quality (1) 

Biology 56 • Concern about impacts to wildlife and habitat (15) 
 
• Trees provide shelter, shade, food storage, nesting cover, or moisture for wildlife (7) 

 
• Concerned that chips/debris would impact ground species (e.g., native bees, snakes) (7) 

 
• Trees provide habitat for birds (e.g., great horned owls, red-shouldered hawk, raptors) (7) 

 
• Identification of habitat for or presence of specific species (Alameda whipsnake, Pallid 

Manzanita, Pallid Bat; red-legged frog; raptors, rare plants, native rainbow trout, Presedio 
clarkia; western pond turtle) (6) 

 

• Identification of vegetation types and related biological values or biological concerns (4) 
 
• Requests for data to be presented in the EIS (acres of habitat type affected and what would 

replace it, complete evaluation of species, mitigation including restoration of native habitat, 
and consideration that entire ecological community focus not only on individual species) (3) 

 

• Concern for impacts to monarch butterflies (2) 
 
• Native species are dependent on non-native habitat (2) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: 
Resource or Area of 
Concern 

OR 

Environmental 
Consequences: 
Potential Direct, 
Indirect and 
Cumulative Impacts 

Biology (cont.) • Dispute of literature that eucalyptus gum is detrimental to short-beaked birds and that the 
trees create sinks for birds and butterflies (2) 

• Certain species require fire (Pallid manzanita and Alameda whipsnake) (1) 

Climate Change 27 • Carbon sequestration of trees and the release of carbon as a result of tree removal (14) 

• Removing trees/vegetation would cause climate change (4) 

• Identification of climate change as a context in which to evaluate the project (4) 

• EIS should quantify net carbon release and greenhouse gas emissions from the project (3) 

• Comments regarding global warming (2) 

Climate Change: 
Microclimate 

21 • Wind (e.g., existing trees provide a windbreak tree removal would change wind patterns 
and/or wind velocity) (6) 

• Trees provide moisture and shade, which would be affected by tree removal (5) 

• Trees precipitate fog or result in “fog drip” (3) 

• Tree removal would increase temperatures (1) 

• Comments combining concerns mentioned above (i.e., impacts to wind, moisture, shade, 
fog, and temperature) (5) 

• Request that the affected environment analysis measure or otherwise document moisture 
through data on average daily, weekly, monthly dew, dewfall, and dew point and through 
use of a hygrometer (1) 

Cultural Resources 1 • Support for retention of a historic tree grove (1) 

Fire Hazard/Behavior — • See “Fire Hazard/Behavior” under “Purpose and Need” 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: (cont.) 

Forestry 31 • Descriptions and characteristics of vegetation communities within the study area (9) 

• Lack of management of existing forested areas is contributing to problems and fire risk (6) 

• Exotic trees are resistant to disease that natives are not (2) 

• EIS should describe the effects of an increase in wind throw of existing trees from removal 
of other trees (1) 

• Young trees rely on downed trees for survival (1) 

• Removal of non-native trees harms native trees (1) 

• Claims that eucalyptus are fire-prone and harmful to wildlife are false (1) 

• Project would destroy characteristics of old sylvan trees (1) 

• Vegetation should be mapped to the standards of the Manual of California Vegetation – 
Second Edition (1) 

• Question about whether the EIS will include descriptions of scenarios to existing vegetation 
communities 1, 5, and 10 years following treatment (1) 

• Plans to integrate fire science and natural resources science should be conceived (1) 

• Updated mapping systems that identify plant communities and type and density of 
vegetation intermixed with home landscapes are needed (1) 

• Fire codes need stricter enforcement (2) 

• EIS should not focus on general discussions but instead on site-specific discussions and 
base recommendations on them (1) 

• Trees are being saved by thinning groves and tithe forest should be managed in a way that 
will focus on preventing fires (1) 

• Removing blue gum trees will create additional problems (1) 

Geology 16 • Tree removal and/or clear cutting would increase the potential for erosion and landslides on 
hillsides (16) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: (cont.) 

Herbicide/Pesticide: 
General 

54 • Herbicides release toxic vapors in the event of fire (1) 

• Request to find out which herbicides would be used (2) 

• Support for designating an “herbicide czar” to track and monitor herbicide use (2) 

• Project would result in the widespread and long-term use of herbicides (5) 

• Opposition to the use of pesticides/herbicides (4) 

• Supporting for the use of the Annual Report of the President’s Cancer Panel and 
precautionary principle (2) 

• Clear hazards of pesticide/herbicide use on people and the environment (8) 

• Urging the exploration of alternatives and support for reduction and/or elimination of 
pesticide/herbicide use (6) 

• Some herbicide use is needed to control regrowth (2) 

• Experience with Garlon without negative effects (1) 

• Question about whether UCB is indifferent to the widespread use of herbicides (1) 

• Money should be spent on workers and not chemicals (1) 

• Concern about the project because of herbicide involvement and/or urging FEMA not to 
fund the project because of involvement of pesticides (3) 

• Inert ingredients of herbicides (2) 

• “Clear cutting” will leave behind poisoned stumps (2) 

• Long-term productivity resulting from workers sickened by herbicides is not accounted 
for (1) 

• People would likely object to application of herbicides if they knew the details (2) 

• Translocation of pesticides and effects on other species (2) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: (cont.) 

Herbicide/Pesticide: 
General (cont.) 

• Manufacture and purveyor profit to the detriment of ecosystems (1) 

• Existing spraying by UCB (3) 

• Request use of a University of Missouri study about herbicides (1) 

• Questioning whether it has been proven that sprouts need to be sprayed on all trees (1) 

• General concerns about the use of herbicide and effects on the environment (2) 

Herbicide/Pesticide: 
Biology 

8 • Toxic effect of different herbicides/pesticides on terrestrial and aquatic wildlife species, 
including their growth, behavior, and food sources (plants) (7) 

• Effects on oak seedlings (1) 

Herbicide/Pesticide: 
Fire Hazard/Behavior 

4 • Increased risk of fire resulting from plants killed by herbicides and left in place (2) 

• Above issue as well as the increased risk resulting from the killing of greener and more 
fire-resistant native plants (2) 

Herbicide/Pesticide: 
Forestry 

2 • Effects of triclopyr on nitrogen cycling and growth of beneficial micorrhizal fungi that aids 
nutrient uptake and diversity of mosses and lichens (1) 

• Effects of glyphosate on beneficial micorrhizal fungi, seed quality, and plant health (1) 

Herbicide/Pesticide: 
Human Health and 
Safety 

31 • Personal health effects of the commenter (2) 

• Health problem resulting from specific herbicides/ pesticides (Triclopr, glyphosate, 
Imazapyr, Clopyralid, Dicamba, polyethoxylated tallowamine [POEA]) (8) 

• No use of herbicides/pesticides is safe (3) 

• Description of a variety of health risks from herbicides/pesticides (5) 

• Reactions to pesticides/herbicides can be delayed, and doctors are not equipped to 
recognize symptoms of pesticide/herbicide poisoning (1) 

• People who are using plants within the treated areas medicinally may be sickened by 
herbicide/pesticide treatments (1) 

• Chemicals can accumulate in our systems and may be passed on to the next generation (1) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: (cont.) 

Herbicide/Pesticide: 
Human Health and 
Safety (cont.) 

• Exposure of people already compromised by chemicals to additional chemicals would 
create more problems (1) 

• Since sports fields are used by children and adults and dogs, it is important to avoid use of 
pesticides in this area (1) 

• Physical removal should be favored over herbicides to minimize health risks to people (1) 

• Effects of inert ingredients of herbicides should be looked at as part of studies (1) 

• Herbicides should be used only if other options are exhausted (2) 

• Chemicals should be used only if necessary and use should be posted/public informed (1) 

• Pesticides/ herbicides should not be used, even if there are no other options (2) 

• Herbicides are not the main risk of the project (1) 

Herbicide/Pesticide: 
Recreation and Open 
Space 

4 • Obstacles to open space access from the use of herbicides (4) 

Herbicide/Pesticide: 
Soil 

8 • Hazards of Triclopyr and its high mobility in soils (2) 

• Glyphosate’s availability to soils (1) 

• Imazapyr is very mobile and persistent in soil (1) 

• Clopyralid is persistent in soil (1) 

• Characteristics of Dicamba (1) 

• Characteristics of Garlon 4 Ultra (1) 

• How herbicides would affect soil (1) 

Herbicide/Pesticide: 
Water 

17 • Known water contamination from different herbicides (Garlon-4 Ultra, Imazapyr, Clopyralid, 
Dicamba) (5) 

• Existing impairment of headwater streams (3) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: (cont.) 

• Toxic effects of herbicides get worse during rains or with watering (1) 

• Herbicide will become runoff and contaminate surrounding waterways and groundwater (5) 

• Request that studies be done to identify existing toxicity of waters and implement measures 
to ensure herbicides do not enter waterways (2) 

• Request for studies of watershed contamination for tree removal in riparian areas (1) 

Human Health and 
Safety 

3 • Resulting land conversion from the proposed action would endanger firefighters and the 
general public (1) 

• Facilities exist below the ridge of Strawberry Canyon that contain materials that could be 
hazardous to human health. Earth movement from landslides or fault activity could affect 
these facilities; therefore, careful risk assessment should be required for any proposal that 
requires clear-cutting trees. (1) 

• Concern that the loss of predator species would result in an increase in mice and rats (1) 

Invasive Species 26 • Removal of non-native vegetation is important to reducing fire hazard potential (9) 

• Some species now labeled as native were historically non-native (4) 

• Tree removal would result in an influx of fire-prone non-native species (3) 

• Invasive species tend to populate areas that have been disturbed by human activity (4) 

• Request for information on what types of species are expected to populate areas where 
eucalyptus is removed (1) 

• Eucalyptus reduces fire danger by intercepting and precipitating fog drip (1) 

• Request for information on a post-treatment plan for invasive species (1) 

• Request for information on affected habitat types and a description of what type of habitat 
would replace it (1) 

• Request that vegetation mapping be completed and reported as stated in Manual of 
California Vegetation – Second Edition (1) 

• EIS should analyze the increase in invasive species from the proposed action and outline 
best management practices that will be used to control their spread (1) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: (cont.) 

Land Use/Induced 
growth 

9 • Tree removal may be a means to facilitate expansion of housing or the UCB Lawrence 
Berkeley Lab (7) 

• Urbanization of land above UCB is irresponsible (1) 

• Inconsistencies in land use among jurisdictions in the region leads to increased fire 
hazard (1) 

Noise 2 • Questioning what sound effects will be incurred by neighborhoods that rely on trees as 
wind/sound breaks (1) 

• Eucalyptus function as a sound break (1) 

  Recreation/Open 
Space Recreation/Open 

7 • Proposed action will have detrimental effects on parklands (3) 

• Proposed action will have detrimental effects on hikers (1) 

• An Olmstead Brothers report from 1930 mentions that the ridges above Strawberry and 
Blackberry canyons is important as a great public, scenic, and natural resource (1) 

• Open space management has suffered from economic cutbacks (1) 

• Efforts should be made to thin and maintain eucalyptus groves as a canopy for recreational 
areas (1) 

Revegetation Process 12 • A plan is needed to increase the number of existing trees through replanting (1) 

• Erosion and landslides will be catastrophic after tree removal unless there is a revegetation 
plan (3) 

• Adding wood chips to the ground after tree removal will increase the fire hazard (1) 

• Proposed action does not include a revegetation plan (1) 

• Areas should be revegetated and not left to naturally revegetate (1) 

• Plants cannot regerminate under a layer of wood chips (1) 

• Revegetation plans should depend on site conditions and existing plant communities 
present (1) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: (cont.) 

• Thinning young eucalyptus woodlands of suckers and sprouts for temporary management 
is undesirable and the goal should be to convert to native vegetation (1) 

• There is existing ample natural seed bank and revegetation is unnecessary (1) 

• Chip mulch will reduce the propagation of non-native plants (1) 

Sensitive Areas 3 • UC designated the area as an Ecological Study Area, thus reappraisal of its landscape and 
ecological value is warranted (1) 

• Strawberry Canyon is a sensitive area and should be protected (1) 

• Description of an "ecotone" and stating that ecotones occur throughout the area (1) 

Soil/Erosion 28 • General concern about soil erosion, stabilization, and sedimentation (14) 

• Concern about landslides (10) 

• Soil health and poisoning soils with herbicides (3) 

• Soil compaction (1) 

Water 24 • Concern about deteriorating water quality from erosion/ sedimentation and 
herbicide/pesticide use (10) 

• Questioning how removing vegetation might affect water flow and the potential for 
flooding (4) 

• Concern that removal of vegetation will cause the area to become very dry (3) 

• There will be a loss of the trees precipitating water from fog (1) 

• Concern that ephemeral creeks will be used as haul roads (1) 

• Reference to an Oakland Creek Protection Ordinance (1) 

• Identification of upland wetlands as a landscape resource (1) 

• Water consumption of eucalyptus (1) 

• The EPA stated that placing chips in streams may require a permit (1) 

• EPA stated that the Draft EIS should address CWA Section 303(d) impaired waters (1) 
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Table 2. Summary of Comments by Group and Topic 

Group Topic 
Number of 
Comments Summary of Comments 

Affected 
Environment: (cont.) 

General Impact 
Assessment 

5 • Projects would have, or FEMA should document, beneficial impacts (3) 

• There would be impacts associated with use of heavy equipment (2) 

Cumulative 24 • Comments relating to cumulative impacts (6) 

• Projects would contribute to cumulative impacts of carbon release or climate change (4) 

• Herbicide/pesticide may be small doses, but cumulative exposure is an issue in dosage (3) 

• Cumulative impacts cannot be identified until the lawsuit for EBRPD is resolved (3) 

• Identification of other past, present, or reasonably foreseeable future projects (2) 

• Suggested approaches to the analysis (2) 

• Because other parks in the region use herbicide, there is a cumulative impact to 
recreation (1) 

• There would be a cumulative significant impact to human health (no other specifics) (1) 

• Cumulative impact of various herbicides/pesticides can result in a synergistic impact (1) 

• There would be a cumulative significant impact to habitat (1) 

General Non-topic Specific 
Comment 

13 Submissions without substantive comments, comments stating general support or opposition 
to project without providing details 

Duplicate Submissions 8 Submitted by the same entity in multiple formats or methods (e.g., letters submitted via e-mail 
and by mail), or commenters who referred to or expressed support for other submitters’ 
comments 

Information/References 52 Recommendations for information, references, studies, and reports for FEMA to review, 
consider, and/or to be included in the administrative record 

Schedule 6 Comments about the process taking too long or that it should not be done too fast 

CWA = Clean Water Act 
EBRPD = East Bay Regional Park District 
EIS = Environmental Impact Statement 
EPA = Environmental Protection Agency 

FEMA = Federal Emergency Management Agency 
NEPA = National Environmental Policy Act 
UC = University of California 
UCB = University of California, Berkeley 
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7.1 Summary of Public Scoping Comments 
All comments received during the public scoping period were assigned to topic categories, as 
noted above. Table 2 contains a summary of the comments. The topics with the most comments 
were fire hazard/behavior, alternatives, FEMA’s Mitigation Program, and herbicides/pesticides. 
However, a broad set of issues was identified, including biology, potential impacts to aesthetics, 
climate change/microclimate, invasive species, soil/erosion, and water. Several submissions 
included extremely detailed information and references to various studies and reports. 

8 Environmental Impact Statement Outline 
FEMA has developed a draft EIS outline that takes into consideration the comments received 
during the scoping process. The outline is in compliance with CEQ regulations (40 CFR 1500) 
and FEMA regulations for environmental considerations (44 CFR Part 10). The draft outline is 
provided in Appendix G. 

9 Proposed Schedule 
The proposed schedule for conducting and documenting the EIS is provided in Appendix H. 

10 References 
FEMA (Federal Emergency Management Agency), 2008, Wildfire Mitigation Policy for the 
Hazard Mitigation Grant Program (HMGP) and Pre-Disaster Mitigation (PDM) Program, 
Mitigation Policy MRR-2-08-1. 
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Notice of Intent (NOI), Page 2 
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Public Meeting 
Advertisement 

Oakland Tribune 

August 12, 2010 

3.417 inch x 8 inch 
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E-mail Public Scoping Meeting Notification 

Subject: FEMA Public Meeting for Hazardous Fire Risk Reduction, Environmental Impact Statement, 

East Bay Hills, California  

The University of California at Berkeley, the City of Oakland, and the East Bay Regional Park 
District has submitted grant applications through the California Emergency Management 
Agency, to the Department of Homeland Security’s Federal Emergency Management Agency 
(FEMA), requesting funding under the Hazard Mitigation Assistance programs. The four grant 
applications are for hazardous fire risk reduction projects in the East Bay Hills.  

FEMA is providing local residents and interested stakeholders the opportunity to participate in 
public informational (scoping) meetings regarding FEMA’s proposed actions related to the four 
grant applications. The purpose of these meetings is to engage the general public, local 
businesses, associations, stakeholders, affected governmental agencies and other interested 
parties to solicit relevant input regarding the scope and the significant issues to be analyzed in-
depth in the Environmental Impact Statement (EIS).  

Date: August 26, 2010  

Location: Trudeau Center, 11500 Skyline Blvd., Oakland, CA 94619  

Times: 1st Session 2:00PM – 4:30PM  
2nd Session 6:30PM – 9:00PM  

Public comments may be submitted during the public scoping meeting, or may be submitted in 
writing and sent by:  

Mail:  EBH – EIS  
P.O. BOX 72391  
Oakland, CA 94612  

Email EBH-EIS-FEMA-RIX@dhs.gov  

Website  http://ebheisforca.ursdcmetro.com 
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Press Release 

FOR IMMEDIATE RELEASE CONTACT: John Hamill, FEMA 
August 16, 2010 (510) 627-7054 

FEMA HOSTS PUBLIC SCOPING MEETING FOR HAZARDOUS FIRE RISK 
REDUCTION ENVIRONMENTAL IMPACT STATEMENT 

EAST BAY HILLS, CALIFORNIA  

OAKLAND – The University of California, Berkeley, the City of Oakland, and the East Bay 
Regional Park District have submitted grant applications, through the State of California 
Emergency Management Agency, to the Department of Homeland Security’s Federal Emergency 
Management Agency (FEMA) requesting funding under the Hazard Mitigation Grant Program 
and the Pre-Disaster Mitigation Program. The four grant applications are for hazardous fire risk 
reduction projects. Hazardous fire risk reduction is defined in FEMA Mitigation Policy MRR-2-
08-1, Wildfire Mitigation Policy for the Hazard Mitigation Grant Program (HMGP) and Pre-
Disaster Mitigation (PDM) Program (September 8, 2008), which describes long-term, cost-
effective actions taken to reduce or eliminate damage to vulnerable structures and associated loss 
of life from future wildfire.  

FEMA will be hosting two public scoping meeting sessions on August 26, 2010 at the Trudeau 
Center located at 11500 Skyline Boulevard, Oakland, CA 94619 with the first session from 2:00 
pm to 4:30 pm and the second session from 6:30 pm to 9:00 pm.  

The two scoping sessions, each presenting the same information, will seek to solicit relevant 
input regarding the scope and the significant issues to be analyzed in depth in the required 
Environmental Impact Study (EIS). The sessions seek to engage the general public, local 
businesses, associations, stakeholders, affected governmental agencies and other interested 
parties. The meetings will include a 1-hour open house to allow the public and interested parties 
to provide comments and speak directly with Federal, State and local representatives regarding 
both the proposed projects and the EIS process. The open house will be followed by a brief 
presentation and an opportunity for interested parties to provide comments. 

Public meetings are a critical element of FEMA’s commitment to meeting its environmental and 
historic preservation compliance responsibilities. These meetings are held in accordance with the 
requirements of the National Environmental Policy Act and National Historic Preservation Act, 
and provide the interested parties the opportunity to participate in the decision-making process 
and ensure that FEMA and the State take into account concerns and comments regarding the 
impact of the proposed federal action on environmental and historic properties. In addition to the 
scheduled public meetings, written comments will be accepted until October 1, 2010 at 4:30 pm.  

Written comments may be submitted through the project website at 
http://ebheisforca.ursdcmetro.com or via email at EBH-EIS-FEMA-RIX@dhs.gov. Comments 
may also be mailed to EBH-EIS, P.O. Box 72391, Oakland, CA 94612. 

###### 
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Understanding NEPA Fact Sheet, Page 2 
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FEMA Project Fact Sheet, Page 1 
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FEMA Project Fact Sheet, Page 2 
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Environmental Impact Statement Flowchart 
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Hazardous Fire Risk Reduction EIS Milestones 
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Afternoon Meeting 
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APPENDIX L  HERBICIDE USE AND WOOD CHIP 

APPLICATION LITERATURE REVIEW 

L.1  Potential Direct and Indirect Effects of Herbicide Application 

This section presents information on three herbicides being considered for use in the proposed 
and connected project areas – Garlon® 4 Ultra, Stalker®, and Roundup®. Included are (1) 
summaries of chemical characteristics of the commercial formulations or the active ingredients 
of commercial products, including properties associated with fate and transport (2) general and 
(where available) species specific ecotoxicity data, (3) potential direct (e.g., toxicity) and indirect 
(e.g., secondary or associated) effects of herbicide use, and (4) best management practices to 
reduce the potential for adverse effects, especially on special status species. best management 
practices are discussed in detail in the final section of this appendix, Species-specific 
Conclusions and Recommendations. For the purposes of this evaluation, special status species 
include threatened or endangered species as well as ecologically important native plant and 
animal species comprising or associated with critical or important habitats. Data and discussions 
presented below provide a brief summary of representative information, and are not intended to 
be a comprehensive presentation of all available data.   

L.1.1  Herbicide Descriptions  

L.1.1.1  Garlon® Products (triclopyr) 

Garlon® 4 Ultra is one of three herbicides proposed for use in the proposed and connected 
project areas. Garlon® 4 Ultra is a yellow colored liquid herbicide comprised of 60.45% of 
3,5,6-trichloro-2-pyridinyloxyacetic acid, butoxyethyl ester (triclopyr BEE) with the balance 
(39.55%) comprised of undisclosed inert ingredients. The active ingredient, triclopyr, is the 
pyridine analogue of 2,4,5-T and imitates the actions of auxin, a natural plant growth hormone. 
Once the herbicide is applied, it is absorbed by the roots and leaves of the target plant and 
accumulates in the growth regions of a plant affecting its ability to grow (MDAR 2012). 
According to the manufacturer, Garlon 4 Ultra is intended to be used to control woody plants and 
annual and perennial herbaceous broadleaf species. It can be applied to control or eradicate these 
plants either via foliar spraying or by applying directly to basal bark or cut stumps (U.S. EPA 
2007).   

As part of the agency’s vegetation management program, the Forest Service of the United States 
Department of Agriculture (USDA) has used Garlon® 4 Ultra and Garlon® 3A, a commercial 
formulation of the triethylamine salt of triclopyr (44%), emulsifiers, surfactants, and ethanol. The 
Garlon® 3A formulation appears to be less toxic to non-target species than Garlon® 4. Also, 
Garlon® 4 Ultra contains no petroleum distillates, which are found in some formulations of 
Garlon® 4. However, the active ingredient in both Garlon® 4 Ultra and Garlon® 4 is triclopyr 
BEE. The manufacturer reports that “the two herbicides share an extensive toxicology database 
and similar toxicology attributes” (Dow AgroSciences 2012b). Triclopyr BEE is highly soluble 
in water leading to acute toxicity concerns, but generally has a short half-life in water due to 
degradation from exposure to sunlight. Most studies appear to identify a half-life of between a 
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few hours and 9 days (SERA and SRC 1996). Triclopyr BEE “degrades quite rapidly in water to 
triclopyr acid. Laboratory studies indicate that photolysis is the principal degradation pathway, 
with hydrolysis also contributing. Several studies indicate that the half-life of the ester in water 
can range from 1.5 to 6.6 days as a result of photolysis” (McCall and Gavit, 1986; Solomon, et 
al., 1988; Havens and Shepler, 1993 in MDAR 2012). Hydrolysis half-lives are dependent on pH 
and temperature and range from 0.06 days to 208 days in natural waters (MDAR 2012). The 
half-life in soils ranges between 4 and 40 days. The foliar half-life is several days, with studies 
summarized identifying a 42% reduction in 6 days after application and between 10 and 15 days 
(SERA and SRC 1996). Additional studies suggest that soil microbes degrade triclopyr readily, 
especially in warm, moist conditions that favor microbial activity but that persistence in soil 
varies depending on soil type and climate. “Reported half-lives for triclopyr in western Oregon 
soils range from 75 to 81 days (Norris, et al. 1987). This study found detectable triclopyr 
residues in soil 477 days after treatment. Comparable half-lives were reported for triclopyr in soil 
after applications of Garlon® 3A (10-39 days) (Deubert and Corte-Real 1986) and Garlon® 4 
(approximately 14 days in clay or sand) (Stephenson, et al. 1990)” (Forest Service Pacific 
Northwest Region 2001). The biodegradation potential of Garlon® 4 under aerobic conditions is 
high, while the bioconcentration potential is moderate.  

L.1.1.2  Stalker® (imazapyr) 

Stalker® is the second of three herbicides proposed for use in the proposed and connected 
project areas to remove targeted invasive and flammable plants, including target tree species, 
thus reducing fire risk and restoring native vegetative communities. Stalker® is a pale yellow to 
dark green colored liquid with a weak ammonia-like odor and neutral pH. It is comprised of 
27.6% IPA (IPA) salt of imazapyr, which is the active ingredient, and 72.4% of proprietary 
ingredients (BASF 2012). Similar to Garlon® 4, target species for Stalker® application include 
broadleaf plants, woody plants and trees, as well as certain grasses and vines. Additionally, it is 
applied by foliar spraying, spraying of bark and basal stems, and application to recently cut brush 
and trees. Further application methods include direct injection into targeted individual trees and 
Frill or girdle treatment, which involves spraying or painting the herbicide onto cuts made 
through the bark and completely around the circumference of the tree with no more than 2-inch 
intervals between cuts. Most means of application include mixing Stalker with diesel or 
penetrating oil. Following application, the herbicide is absorbed by a plant’s roots, leaves, and 
bark and targets the same parts of the plant as Garlon® 4 (U.S. EPA 2011). Imazapyr, the active 
ingredient, inhibits activity of an enzyme necessary for growth (OSU 2002). Trees not targeted 
for application in the project areas may also be impacted by Stalker® if the herbicide reaches the 
surface soil and is taken up by the roots (U.S. EPA 2011). 

According to the U.S. EPA, the active ingredient of Stalker®, imazapyr, is persistent in soil and 
can reach surface water via either runoff or leaching to groundwater that discharges to surface 
water, since it is very mobile. When imazapyr reaches surface water, it is soluble and the only 
means of degradation is through exposure to sunlight; however, the half-life is between 3 and 5 
days in surface water and it is not expected to bioaccumulate in tissues of aquatic organisms 
under normal pH conditions. The greatest exposure potential is expected to be to non-targeted 
aquatic and terrestrial plants exposed via spray drift, which is reduced by implementation of and 
adherence to best management practices of application and maintenance (U.S. EPA 2006). 
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Estimates of persistence in the environment vary based on field conditions. Imazypyr is 
considered to be moderately persistent in soil with a half-life of approximately 90 days with the 
primary means of degradation being microbial action according to one source (U.S. DOE-
Bonneville Power Administration 2000). Other sources of toxicity information indicate that the 
half-life in soil can range from 14 days to 17 months. Forestry dissipation studies identified by 
Oregon State University (OSU) indicated that the half-life ranged from 14 to 44 days in forest 
litter, 19 to 34 days in forest soil, and 12 to 40 days on plant tissue (OSU 2002). 

L.1.1.3  Roundup® (glyphosate) 

Roundup® is the third herbicide proposed for use in the proposed and connected project areas to 
remove invasive and flammable plant and tree species, thus reducing fire risk and restoring 
native vegetative communities. It is a non-selective herbicide with the active ingredient 
glyphosate, and is among the most widely used herbicides across the United Sates by volume. 
There are several formulations of Roundup® and, since the patent expired for Monsanto, the 
manufacturer, in 2000, additional herbicide formulations with glyphosate as the active ingredient 
have been developed and marketed (IPCS 1994). Currently, 46 commercial formulations are 
listed by Greenbook and the PAN pesticide database lists more than 700 active formulations of 
glyphosate with a variety of inert ingredients (SERA 2011). The various Roundup® formulations 
as well as other glyphosate-based herbicides include different percentages of the active 
ingredient and proprietary ingredients, such as surfactants, which are possibly more toxic than 
glyphosate. The type of surfactant and its concentration may differ among formulations and 
manufacturers. A common surfactant in Roundup® is polyoxyethylene amine (IPCS 1994). 
Studies indicate that the surfactant polyoxyethyleneamine or polyethoxylated tallow amine (both 
abbreviated POEA), used in some commercial glyphosate-based formulations, may be more 
toxic to animals than glyphosate (OSU 2012). Thus, the majority of information provided below 
describes the active ingredient glyphosate in the form of the IPA salt; however, when specific 
information about Roundup® was identified, it is summarized below.  

Glyphosate is an odorless white chrystalline powder (IPCS 1994) applied to vegetation by means 
similar to Garlon 4 and Stalker. Similar to the other two herbicides being considered for use in 
the project areas, glyphosate is absorbed by a plant’s roots, leaves, and bark and targets the same 
parts of the plant by inhibiting the enzyme required to initiate plant growth. Glyphosate leads to 
stunted growth, loss of green coloration, leaf wrinkling or malformation, and death. Death of the 
plant can occur between 4 and 20 days following application (OSU 2012). 

Tu, et al. (2001) report that glyphosate is strongly adsorbed to soil particles, which prevents it 
from excessive leaching or from being taken-up from the soil by non-target plants. It is degraded 
primarily by microbes, but strong adsorption to soil can inhibit microbial action and slow the rate 
of degradation. Photo- and chemical degradation are not significant means by which glyphosate 
is removed from soils. The half-life of glyphosate ranges from several weeks to years, but 
averages 2 months. In the water column, glyphosate is rapidly decreased through adsorption to 
suspended and bottom sediments and has a half-life of 12 days to 10 weeks. 
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L.1.2  Species Specific Information 

The United States Fish and Wildlife Service (USFWS) and the National Marine Fisheries 
Service (NMFS) has jurisdiction over several species of concern to this project. Three species 
under USFWS jurisdiction [Alameda whipsnake (Masticophis lateralis euryxanthus), California 
red-legged frog (Rana draytonii), and pallid manzanita (Arctostaphylos pallida)] and one species 
under NMFS jurisdiction [the Central California Coast Distinct Population Segment (DPS) of 
steelhead (Oncorhynchus  mykiss)] have been identified as taxa warranting detailed evaluation of 
risks due to proposed project actions. Several other DPS or species of fish under NMFS 
jurisdiction are also considered but not fully evaluated because of incomplete exposure pathways 
(e.g., they do not occur in the project areas). Information on herbicide toxicity, potential for 
exposure, and species specific considerations for herbicide application and related actions is 
presented below, by species. 

L.1.2.1  Alameda Whipsnake 

L.1.2.1.1  Toxicity Data 
There are limited data available regarding the toxicity of herbicides to reptiles, and no data were 
found in which snakes were exposed to any of the three herbicides that may be used in the 
proposed and connected project areas. The following information about toxicity to reptiles 
exposed to herbicides was obtained from Bautista 2005.  

In a review of pesticide effects to reptiles, Pauli and Money (2000) found very few 
studies, despite publications stating the need for such research dating back to Hall (1980). 
The only information available for herbicides is from two reports concerning 2,4-D. One 
study investigated the effects of 2,4-D on alligators (Crain, et al. 1997), and Willemsen 
and Hailey (1989, cited by Pauli and Money 2000) noted adverse effects to tortoises in 
Greece after application of 2,4,5-T and 2,4-D. Pauli and Money (2000) concluded, “it is 
remarkable that no data appear to exist concerning the effects on reptiles of field 
applications of… modern herbicides (e.g., glyphosate, sulfonylureas)…” 

Hall and Clark (1982) found that the green anole lizard (Anolis carolinenesis) had a similar 
sensitivity as mallards and rats to organophosphates. Conversely, reptiles were reported to be 
more sensitive to some pesticides than birds or mammals (Rudd and Genelly 1956, in Hall 
1980). Hall (1980) stated that reptiles are apparently less sensitive than fish. The Forest Service 
risk assessments use amphibians and/or fish as surrogates for reptiles. An assumption is made by 
the Forest Service that exposures and doses protective of amphibians and fish would also be 
protective of reptiles. Amphibians and fish have very permeable skin, more so than reptiles, so 
they are more likely to absorb contaminants from their environment. And their more complex 
life cycle that includes metamorphosis makes amphibians sensitive indicators for environmental 
effects (Cowman and Mazanti, 2000). However, the lack of data from reptiles leads to substantial 
uncertainty in risk assessments for reptiles, since the response of these animals to herbicide 
exposures is unknown. 
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L.1.2.1.2  Exposure Pathways 
The two potentially most important routes of exposure to herbicides applied to terrestrial 
environments for snakes, such as the Alameda whipsnake, are direct/dermal contact and dietary. 
Direct contact with herbicides is not expected to result in adverse effects in terrestrial reptiles 
given the relatively impermeable skin of these organisms and the low likelihood of contact. The 
expectation of limited direct contact with herbicides is based on the assumption that herbicides 
will be sprayed primarily on stumps of non-native trees, such as eucalyptus, although in some 
areas coyote brush shrubs may also be treated. Herbicide application is expected to be most 
intense where non-native trees are most abundant, and are, therefore, not preferred habitat of the 
whipsnake. Because of habitat unsuitability, Alameda whipsnakes are unlikely to frequent areas 
where herbicide application is expected to be most aggressive.  

Dietary exposure via consumption of prey is considered the most important potential exposure 
pathway for terrestrial snakes, such as Alameda whipsnake. This pathway would be significant 
and complete if herbicides were accumulated in the tissues of prey items routinely consumed by 
Alameda whipsnake. However, accumulation of herbicides in prey items of whipsnakes (e.g., 
insects, lizards, small mammals) is unexpected for the reasons cited below. 

Based on an initial evaluation of chemical characteristics, such as octanol-water partition 
coefficient (Kow), the three herbicides with potential for use in the proposed and connected 
project areas have low to moderate bioaccumulation potential. Garlon® 4 is reported to have low 
to moderate potential for bioaccumulation (Marin Municipal Water District 2008) based on the 
reported log Kow (about 4). This bioaccumulation potential is offset by the relatively rapid 
degradation of Garlon® 4. The reported half-life (field dissipation) is 39 days, and hydrolysis 
degradation in soil and water is 3 hours and 0.5 days, respectively, for triclopyr BEE, the active 
ingredient in Garlon® 4 (Marin Municipal Water District 2008). 

Bioaccumulation potential for Stalker® (active ingredient imazapyr) is reported to be low (Tu, et 
al. 2001). Mobility in soil is reported to be significant because of low sorption potential, but 
degradation in aquatic environments via photodegradation is reported to be very rapid (2 days; 
Mallipudi, et al. 1991 in  Weed Control Methods Handbook, The Nature Conservancy, Tu, et al. 
2001). These conclusions support assumptions that bioaccumulation of imazapyr in likely prey 
items of the Alameda whipsnake will not be significant and dietary or food web-related effects to 
terrestrial snakes are not anticipated following appropriate application of this herbicide. 

As discussed above, Tu, et al. (2001) report that glyphosate is strongly adsorbed to soil particles, 
which prevents it from excessive leaching or from being taken-up from the soil by non-target 
plants. It is degraded primarily by microbes, but strong adsorption to soil can inhibit microbial 
action and slow the rate of degradation. Photo- and chemical degradation are not significant in 
the means by which glyphosate is removed from soils. The half-life of glyphosate ranges from 
several weeks to years, but averages 2 months. In water, glyphosate is rapidly dissipated through 
adsorption to suspended and bottom sediments and has a half-life of 12 days to 10 weeks. 

Glyphosate bioaccumulation is expected to be low because of strong sorption to soil particles and 
low log Kow (-2.8). Tu, et al. (2001) provide the following summary of glyphosate fate and 
transport relevant to evaluation of bioaccumulation potential. 
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Because glyphosate binds strongly to soils, it is unlikely to enter waters through surface 
or subsurface runoff except when the soil itself is washed away by runoff, and even then, 
it remains bound to soil particles and unavailable to plants (Rueppel, et al. 1977, Malik, 
et al. 1989). Most glyphosate found in waters likely results from runoff from vegetation 
surfaces, spray drift, and intentional or unintentional direct overspray. In most cases, 
glyphosate will dissipate rapidly from natural water bodies through adsorption to organic 
substances and inorganic clays, degradation, and dilution (Folmar, et al. 1979; Feng, et 
al. 1990; Zaranyika & Nyandoro 1993; Paveglio, et al. 1996). Residues adsorbed to 
suspended particles are precipitated into bottom sediments where they can persist until 
degraded microbially with a half-life that ranges from 12 days to 10 weeks 
(Goldsborough & Brown 1993; EXTOXNET 1996). 

Direct contact and dietary-related adverse effects to Alameda whipsnake are not anticipated 
following appropriate and careful application of Garlon® 4, Stalker®, or Roundup®. 
Bioaccumulation of these herbicides in prey items of Alameda whipsnakes is not expected to be 
significant based on chemical properties (e.g., log Kow, solubility, sorption potential, and 
environmental persistence) of these compounds and on properties of the active ingredients. None 
of the known inactive or secondary ingredients of the commercial mixtures (e.g., kerosene, 
surfactants) has significant bioaccumulation potential. 

L-6 Hazardous Fire Risk Reduction Environmental Impact Statement 

L.1.2.1.3  Application Recommendations/Cautions 

 Do not apply herbicides to foliage when wind speed is greater than 10 mph or less than 2 
mph. Very low wind speeds are conducive to drift because very light winds are highly 
variable and are associated with inversion conditions, in which mists and vapors tend to 
stay near the ground rather than dispersing upward. 

 Apply during dry periods (i.e., not within 24 hours of predicted rain event defined as a 
40% chance of rain or greater) and no foliar application within 60 feet of surface water 
bodies to reduce overland transport to surface water bodies (which may increase 
exposures to certain prey items of Alameda whipsnake).  

 Apply after reproductive period (i.e., spring and early summer for Alameda whipsnake) 
to minimize exposures to potentially more sensitive early life stages. It is currently 
unknown if young snakes are more or less sensitive to herbicide exposures, but early life 
stages of many common test species show increased sensitivity to potentially hazardous 
chemicals compared to adults of the same species. 

L.1.2.2  California Red-legged Frog 

L.1.2.2.1  Toxicity Data 

Toxicity data for the three herbicides with potential to be used in the treatment area are limited 
for amphibians, especially for Stalker® and the associated active ingredient imazapyr. Relevant 
toxicity information for the three herbicides is summarized below, by herbicide. 
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Garlon® Products (triclopyr) 

Garlon® 4 and/or the active ingredient triclopyr is apparently toxic to larval amphibians, as 
determined in several studies in which tadpoles were exposed to triclopyr. Toxicity differed 
between technical triclopyr and Garlon® 4, seemingly due to effects related to inactive or 
secondary ingredients in Garlon® 4. For example, Garlon® 4 contains kerosene and the active 
ingredient is triclopyr BEE, while the closely related Garlon® 3A does not contain kerosene, 
contains ethanol, and has triclopyr TEA as the active ingredient. Two studies exposed ranid frog 
tadpoles to triclopyr; one using technical triclopyr and the other using the commercial triclopyr-
based herbicide. Toxicity data from these two studies are summarized below. 

Berrill, et al. (1994) calculated an effects concentration (EC)50 (abnormal behavioral response) in 
bullfrog (Rana catesbeiana), green frog (R. clamitans), and leopard frog (R. pipiens) of 1.2 
milligrams per liter (mg/L) triclopyr. Mortality was 100% (lethal concentration (LC)100) in all 
exposed R. clamitans and R. catesbeiana at 2.4 and 4.8 mg/L triclopyr. Minimal mortality was 
observed in R. pipiens at 2.4 mg/L and 4.8 mg/L triclopyr. These data are assumed applicable to 
the California red-legged frog (R. draytonii) based on the assumption that closely related taxa 
(genus Rana, recently changed to Lithobates for most ranid frogs in the United States) have 
similar sensitivity to toxic chemicals. Under this assumption, triclopyr concentrations in water 
should probably not exceed about 1 mg/L to protect ranid frog larvae from ecologically 
significant adverse effects. 

Trumbo and Waligora (2009) calculated an LC50 (mortality) in R. catesbeiana tadpoles of 174.5 
mg/L (Garlon® 3A) and 814.1 mg/L (technical triclopyr). These results suggest that Garlon® 3A 
is more toxic than technical triclopyr, and that the increased toxicity of this particular 
commercial product may be due to effects of other (often unknown or proprietary) ingredients.  

The Forest Service also investigated the toxicity of several herbicides on amphibians. This 
information, presented in Bautista (2005), is summarized below.  

Triclopyr was specifically tested for the ability to cause malformations in the frog 
embryo teratogenesis assay (FETAX) using the African clawed frog Xenopus laevis 
(Perkins, et al. 2000). Xenopus is a highly sensitive assay species for determining the 
teratogenicity of chemicals (Mann and Bidwell 2000, Perkins, et al. 2000). No 
statistically significant increase in abnormalities was seen in any groups exposed to 
Garlon® 3A or Garlon® 4 at levels that were not also lethal to the embryos. Consistent 
with results for other aquatic species, Garlon® 3A, containing triclopyr TEA, was 15 
times less toxic than Garlon® 4, containing triclopyr BEE. As reported in this study and 
elsewhere, Garlon® 3A is reported to be substantially less toxic in aquatic environments 
than Garlon® 4, primarily due to toxicity differences between triclopyr BEE (Garlon® 4) 
and triclopyr TEA (Garlon® 3A). Garlon® 4 reduced embryo growth at a concentration 
below the LC50, suggesting that frog embryo growth may be a sensitive sublethal 
endpoint for toxicity assessment. Perkins, et al. (2000) found that the 96-hour LC50

 
for 

Garlon® 4 was 10 mg acid equivalent (a.e.)/L, and that for Garlon® 3A was 159 mg 
a.e./L. Perkins, et al. (2000) calculated that if Garlon® 4 was applied at the highest 
application rate directly to water 15 centimeters (cm) deep (volume not specified), the 



Herbicide Use and Wood Chip Application Literature Review  

 

L-8 Hazardous Fire Risk Reduction Environmental Impact Statement 

expected environmental contamination was less than the LC50
 
and the LC5

 
by a factor of 

about four and three, respectively. Water concentrations from application of triclopyr 
acid at the typical application rate are below 1 mg/L, so acute and chronic risks to aquatic 
animals are low. At the highest application rate, acute exposure from runoff could 
adversely affect responsiveness of some tadpoles, increasing the risk of predation. 
Despite the difference in toxicity, the conclusion is the same for triclopyr BEE, due to the 
difference in estimated water concentration.  

The findings reported in these studies indicate that maintaining surface water concentrations of 
triclopyr below about 1 mg/L should provide adequate protection for R. draytonii tadpoles. No 
data are available for estimating safe or threshold concentrations of triclopyr for metamorphosed 
R. draytonii in terrestrial environments, but transformed individuals of this species are unlikely 
to frequent the dry terrestrial areas where herbicide application is expected to be most intense. 
Protection of surface waters and adjacent shorelines (where both tadpoles and transformed adults 
are expected to reside) from unintended triclopyr exposures is critical for protection of R. 
draytonii.  

Stalker® (imazapyr) 

As stated previously, ecotoxicity data for amphibians are especially sparse for Stalker® or the 
active ingredient imazapyr. Trumbo and Waligora (2009) exposed bullfrog tadpoles to imazapyr 
and calculated an LC50 of 14.7 mg/L. These data suggest that Stalker® is less toxic to ranid frog 
tadpoles than Garlon 4®. 

Roundup® (glyphosate) 
Bautista (2005) compiled and summarized ecotoxicity data for several herbicides, including 
Roundup®. Although much of the information presented in this summary is focused on effects 
of herbicides on birds and mammals, some data on amphibians are included. Ecotoxicity data on 
the effects of Roundup® (glyphosate) on amphibians, as summarized in Bautista (2005), are 
presented below. 

Glyphosate IPA, Roundup® and POEA surfactant used in Roundup® have been specifically 
tested for their ability to cause malformations in the FETAX assay using Xenopus (Perkins, et al. 
2000). The Roundup formulation containing POEA surfactant was 700 times more toxic than 
glyphosate IPA. POEA surfactant alone was more toxic than the Roundup® formulation. This 
finding points to the importance of added ingredients in the commercial products. No statistically 
significant increases in abnormalities were seen in any groups exposed to POEA at levels that 
were not also lethal. The Xenopus 96-hour LC50

 
for glyphosate IPA was 7,297 mg a.e./L, and that 

for Roundup was 9.3 mg a.e./L. Perkins, et al. (2000) calculated that if Roundup was applied at 
the highest application rate directly to water 15 cm deep (volume not specified), the expected 
environmental contamination was less than the LC50 and the LC5

 
by a factor of about three. 

A study by Smith (2001) looked at effects to western chorus frog (Pseudacris tiseriata) and 
plains leopard frog (Rana blairi) exposed to a formulation of glyphosate containing glyphosate 
IPA and ethoxylated tallowamine surfactant [Kleeraway Grass and Weed Killer RTU 
(Monsanto)]. Smith exposed 1-week old tadpoles of both species for 24-hours to the following 
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concentrations of Kleeraway: 0.1 (1 part Kleeraway to 9 parts deionized water), 0.1, 0.001, and 
0.0001. These concentrations are equivalent to 560 mg a.e./L, 56 mg a.e./L, 5.6 mg a.e./L, and 
0.56 mg a.e./L. Smith reported some mortality at concentrations as low as 0.56 mg a.e./L for 
both species. Acute exposure to Kleeraway had no effect on growth or development of surviving 
tadpoles. Results found by Smith are not consistent with other information on the effects of 
glyphosate or other formulations to amphibians. However, other studies have found that different 
formulations can have different toxicities to frogs (Mann and Bidwell, 1999). Formulations 
containing surfactant are known to have much higher toxicity to amphibians than glyphosate. 
The Forest Service does not use the formulation used in the Smith study. Bidwell and Gorrie 
(1995) reported 48-hour LC50

 
values of 11.6 mg a.e./L for the Roundup® 360 formulation and 

121 mg/L for technical grade glyphosate using four species of frogs from western Australia. At 
the typical application rate, expected water concentrations for acute and longer-term exposures 
are well below any reported LC50

 
for amphibians, with the exception of the study by Smith 

(2001). At the highest application rate, lethal doses could occur from formulations containing a 
surfactant. 

Santillo, et al. (1989) found a substantial decrease in herbivorous terrestrial insects on glyphosate 
treated sites, but no trend between treated and untreated sites for predatory insects. Cole, et al. 
(1997) sampled amphibians in Oregon clearcuts with and without glyphosate applications. 
Capture rates did not differ between treated and untreated plots for several resident amphibians 
utilizing these terrestrial habitats [i.e., rough-skinned newt (Taricha granulosa), ensatina 
(Ensatina eschscholztii), Pacific giant salamander (Dicamptodon tenebrosus), Dunn’s 
salamander (Plethodon dunni), western redback salamander (Plethodon vehiculum), and red-
legged frog (assumed northern form, R. aurora)]. 

In summary, glyphosate formulations containing surfactants appear to be more toxic to 
amphibians than formulations without surfactants. Technical grade glyphosate formulations 
without surfactants seem to be less toxic to amphibians than commercial products, such as 
Roundup® 360. There may be adverse effects on terrestrial amphibians due to reduced prey 
(insects) in glyphosate treated terrestrial areas, but the study of Cole, et al. (1997) suggests that 
these risks are low and probably not associated with population level effects on resident 
terrestrial amphibians. 

L.1.2.2.2  Exposure Pathways 
The primary routes of exposure to sprayed herbicides for terrestrial life stages of amphibians, 
such as the California red-legged frog, are dermal/direct contact and dietary. For eggs and larval 
stages (tadpoles), the primary exposure route of concern is direct contact with (eggs and 
tadpoles) and ingestion of (tadpoles) surface water. The effects of direct dermal contact with 
herbicides on terrestrial life stages of amphibians are unknown. Exposures to herbicides via 
direct contact are possible for adult amphibians due to the permeable skin. Exposure potential for 
adult amphibians is, therefore, expected to be greater than that predicted for terrestrial reptiles 
whose skin provides some level of protection. Adult R. draytonii are, however, unlikely to 
frequent the terrestrial environments during the dry season when herbicide application is 
expected to occur. In addition, herbicide application would not occur within 24 hours of an 
expected rain event, defined as a 40% chance or greater of rain. Therefore, the potential for 
direct contact exposure to herbicides for transformed individuals is low.  



Herbicide Use and Wood Chip Application Literature Review  

 

L-10 Hazardous Fire Risk Reduction Environmental Impact Statement 

Dietary exposure via consumption of food items/prey is considered important for amphibians at 
all life stages. Accumulation of herbicides in algae and detritus (the primary dietary items for 
larvae) and in prey items of adult frogs (e.g., insects, other invertebrates, occasionally small 
vertebrates) is expected to be minimal. This conclusion is based on (1) the expectation that 
transformed frogs will remain near water in the dry season, when herbicide application is most 
likely to occur, and (2) the recommendation that foliar application of herbicides within 60 feet of 
surface water bodies be prevented, so transport of terrestrial-applied herbicides to water bodies 
should be minimal. Support for the assumption of low bioaccumulation potential is provided 
below. 

Based on an initial evaluation of chemical characteristics, such as Kow, the three herbicides with 
potential for use in the proposed and connected project areas have low to moderate 
bioaccumulation potential. Garlon® 4 is reported to have low to moderate potential for 
bioaccumulation (Marin Municipal Water District 2008) based on the reported log Kow. This 
bioaccumulation potential is offset by the relatively rapid degradation of Garlon® 4. The 
reported half-life (field dissipation) is 39 days, and hydrolysis degradation in soil and water is 3 
hours and 0.5 days, respectively, for triclopyr BEE, the active ingredient in Garlon® 4  (Marin 
Municipal Water District 2008). 

Bioaccumulation potential for Stalker® (active ingredient imazapyr) is reported to be low (Tu, et 
al. 2001). Mobility in soil is reported to be significant because of low sorption potential, but 
degradation in aquatic environments via photodegradation is reported to be very rapid (2 days; 
Mallipudi, et al. 1991 in  Weed Control Methods Handbook, The Nature Conservancy, Tu, et al. 
2001).  

These conclusions support assumptions that bioaccumulation of Garlon® 4 in likely food/prey 
items of Rana draytonii will not be significant. Dietary or food web-related effects to aquatic and 
terrestrial life stages of amphibians are, therefore, unexpected following appropriate application 
of this herbicide. 

Tu, et al. (2001) report that glyphosate is strongly adsorbed to soil particles, which prevents it 
from excessive leaching or from being taken-up from the soil by non-target plants. It is degraded 
primarily by microbes, but strong adsorption to soil can inhibit microbial action and slow the rate 
of degradation. Photo- and chemical degradation are not significant means by which glyphosate 
is removed from soils. The half-life of glyphosate ranges from several weeks to years, but 
averages 2 months. In the water column, glyphosate is rapidly decreased through adsorption to 
suspended and bottom sediments, and has a half-life of 12 days to 10 weeks. 

Glyphosate bioaccumulation is expected to be low because of strong sorption to soil particles and 
low Kow (-2.8). Tu, et al. (2001) provide the following summary of glyphosate fate and transport 
relevant to evaluation of bioaccumulation potential. 

Because glyphosate binds strongly to soils, it is unlikely to enter waters through surface 
or subsurface runoff except when the soil itself is washed away by runoff, and even then, 
it remains bound to soil particles and unavailable to plants (Rueppel, et al. 1977, Malik, 
et al. 1989). Most glyphosate found in waters likely results from runoff from vegetation 
surfaces, spray drift, and intentional or unintentional direct overspray. In most cases, 
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glyphosate will dissipate rapidly from natural water bodies through adsorption to organic 
substances and inorganic clays, degradation, and dilution (Folmar, et al. 1979; Feng, et 
al. 1990; Zaranyika & Nyandoro 1993; Paveglio, et al. 1996). Residues adsorbed to 
suspended particles are precipitated into bottom sediments where they can persist until 
degraded microbially with a half-life that ranges from 12 days to 10 weeks 
(Goldsborough & Brown 1993; EXTOXNET 1996). 

Adverse effects in R. draytonii from direct contact or dietary exposures to sprayed herbicides are 
not anticipated following appropriate application (i.e., following recommended guidelines and 
best management practices described below, especially those recommending against spraying in 
or near surface water bodies). Bioaccumulation of these herbicides in dietary items for R. 
draytonii (algae, detritus, terrestrial invertebrates, and small vertebrates) is not expected to be 
significant based on chemical properties (e.g., log Kow, solubility, sorption potential, and 
environmental persistence) of these compounds or on properties of the active ingredients. 
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L.1.2.2.3  Application Recommendations/Cautions 

 Do not apply when wind speed is greater than 10 mph or less than 2 mph to reduce drift. 
 Apply during dry periods (i.e., not within 24 hours of predicted rain event, defined as a 

40% or greater chance of rain) to reduce unintended transport to surface waters.  
 Do not use foliar application within 60 feet of ephemeral or permanent surface water 

bodies, both of which are used by R. draytonii for breeding and rearing of tadpoles. None 
of the proposed herbicides are approved for direct application to surface water; therefore, 
a 60 foot no-spray zone will be implemented for protection of California red-legged frog. 

 Although herbicide transport to surface waters is unexpected with the implementation of 
best management practices, the most toxic herbicide, Garlon 4 Ultra, will not be used 
where herbicide transport to surface waters could occur. 

 Do not apply just before or during reproductive or rearing periods.  
- Berrill, et al. (1994) recommends against spring and summer use of triclopyr in 

forests to prevent harmful exposures to ranid frogs. However, late summer/early fall 
application may greatly reduce or prevent exposure to tadpoles (which are present 
approximately May to September) and breeding adults (breeding approximately late 
November to February). 

L.1.2.3  Pallid Manzanita  

L.1.2.3.1  Toxicity Data 

Since pallid manzanita is susceptible to competition and herbicides, among other threats, a 
balance is needed to improve the habitat necessary for their survival by reducing such 
competition but not harm the individuals in the process of these actions. One of the proposed 
actions is to spray herbicides on targeted tree stumps. Thus, the potential effects of this proposed 
action are described below with an emphasis on toxicity of each of the three herbicides under 
consideration. Various sources document the three herbicides with potential to be used in the 
project area are a danger to non-target plant species, since each of the proposed herbicides targets 
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a wide range of plants. Relevant toxicity information for the three herbicides is summarized 
below, by herbicide. 

Garlon® Products (triclopyr) 

According to the manufacturer, Garlon® 4 is intended to be used to control woody plants and 
annual and perennial herbaceous broadleaf species. It can be applied to control or eradicate these 
plants either via foliar spraying or by applying directly to basal bark or cut stumps (U.S. EPA 
2007). The manzanita is susceptible to the effects of Garlon® 4, since this species is the type of 
plant targeted by this pesticide. The active ingredient, triclopyr, is the pyridine analogue of 2,4,5-
T and imitates the actions of auxin, a natural plant growth hormone. Once the herbicide is 
applied to woody and broadleaf plants, it is absorbed by the roots and leaves of the plant and 
accumulates in the growth regions of a plant affecting its ability to grow (MDAR 2012) and 
ultimately kills the plant.  

SERA and SRC (1996) completed a dose-response assessment for triclopyr by conducting a 
literature review of effects on terrestrial plants based on application rates of direct spraying and 
drift and on soil exposure. SERA and SRC provide the following summary of effects following 
direct spraying of commercial formulations that include triclopyr as the active ingredient: 

Applications of Garlon 3A at 6-9 [pounds] (lbs) a.e./acre or Garlon 4 at 4-8 lbs a.e./acre 
will control most species of woody plants and are above the levels necessary to control 
broadleaf weeds. Application rates in the range of 0.3-0.6 lb/acre are likely to affect 
sensitive species such as rice (Pantone and Baker 1992, Street, et al. 1992). Cotton 
appears to be very sensitive to triclopyr. Application rates as low as 0.03 [kilograms per 
hectare] (kg/ha) (0.027 lb/acre) have been shown to lower crop yield, and rates of 0.06 
kg/ha (0.054 lb/acre) cause visible damage when applied at the pin-head square stage 
(Snipes, et al. 1991). Pine is relatively resistant to triclopyr; however, applications of up 
to 4.5 kg/ha (4 lbs/gallon) can cause severe effects, particularly during the summer, with 
much less injury after annual growth has ceased and during periods of high water stress 
(King and Radosevich 1985). In general, triclopyr is less likely to affect grasses than 
broadleaf vegetation, although both types of vegetation may increase after triclopyr 
applications of 2.2 kg/ha (2 lbs/acre) because of damage to overstory vegetation (Boggs, 
et al. 1991a, b, Engle, et al. 1991, Lochmiller, et al. 1995). Depending on the application 
rate, triclopyr may favor the development of grasses over broadleaf weeds. At rates of 
0.56 kg/ha (0.5 lbs/acre), Meyer and Bovey (1990) noted no substantial effect on either 
type of vegetation 15 months of application. This finding suggests a potential need for 
repeated treatments or long term monitoring to maintain desired habitats. At a rate of 1.12 
kg/ha (1 lb/acre) total grasses increased by a factor of approximately 2 over control plots 
and total broadleaf cover decreased to approximately 60% of that noted in control plots. 

In addition, “clippings contaminated with triclopyr may injure sensitive plant species when the 
clippings are used as mulch (Branham and Lickfeldt 1997)” as described by the Forest Service 
Pacific Northwest Region (2001). 
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SERA and SRC (1996) identified one study that investigated the dose-response associated with 
exposure of plants to levels of triclopyr (Morash and Freedman 1989), the results of which are 
described below.  

In this laboratory study, soil from a mixed wood clear cut was treated with triclopyr, as 
Garlon 4, at levels of 10, 50, 100, 500, 1,000, and 5,000 [parts per million] (ppm) (a.i. dry 
weight). The emergence of seedlings naturally occurring in the soil taken from an 8-year 
old mixed wood clearcut was monitored. The seedlings were classified as Rubus species, 
other dicots, and monocots…..substantial inhibition of Rubus species, other dicots, and 
monocots was observed at concentrations ≥ 50 [milligrams per kil ogram] (mg/kg) soil. 
No seed germination was apparent at soil concentrations of 500-5,000 mg/kg soil. 
Inhibition of germination at 10 mg/kg soil was not statistically significant. The 
concentration of 10 mg/kg soil is essentially a NOEL and 50 mg/kg soil is a FEL 
(undefined) for all three groups of seeds. 

The information presented here indicates that application of Garlon® 4 and, to a lesser degree 
Garlon® 3A, has potential to achieve desired results, but such applications also have potential to 
contribute to ecologically significant  adverse effects on non-target plants. 

Stalker® (imazapyr) 
Contact with imazapyr will injure or kill target and non-target plants. Federally listed terrestrial 
plants may be adversely affected if the product is applied directly to the plants, or indirectly as 
the result of drift or leaching (U.S. DOE-Bonneville Power Administration 2000). 

In its Reregistration Eligibility Decision (RED) for Imazapyr, U.S. EPA (2006) conducted an 
ecological risk assessment (ERA) for imazapyr. The summary of phytotoxicity information 
presented below is taken from this ERA without modification other than defining acronyms.  
This study provides a significant amount of information on calculated risk quotient (RQ)-based 
levels of concern (LOCs) for target and non-target aquatic and terrestrial plants under several 
different application rates and methods (e.g., spray vs. granular). 

There are ecological risks of concern associated with the use of imazapyr for non-target 
terrestrial plants and aquatic vascular plants, and potential risks to federally listed 
threatened and endangered species (“listed species”), which include aquatic vascular 
plants, terrestrial and semi-aquatic monocots and dicots that cannot be precluded at this 
time. Imazapyr use at the labeled rates on non-crop areas when applied as a spray or as a 
granular to forestry areas present risks to non-target plants located adjacent to treated 
areas.  

Terrestrial plant toxicity studies with monocots and dicots indicate that seedling 
emergence and vegetative vigor are severely impacted by exposure to imazapyr acid and 
to the IPA salt of imazapyr. Seedling emergence, based on “fresh weight,” was adversely 
impacted in monocots (wheat) at an EC25 of 0.0046 lb a.e./acre and in dicots (sugar beet) 
with an EC25 of 0.0024 lb a.e./acre. Vegetative vigor in monocots, based on “fresh 
weight,” was adversely impacted by both imazapyr acid and the IPA salt of imazapyr at 
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an EC25 of 0.012 lb a.e./acre in wheat. In vegetative vigor studies with dicots (cucumber), 
imazapyr acid was more toxic than the IPA salt of imazapyr with an EC25 of 0.0009 lbs 
a.e./acre. Non-lethal effects included stunting, chlorosis, and necrosis.  

For aquatic plants, available toxicity studies indicate that imazapyr acid and the IPA salt 
are highly toxic and expected to exert detrimental effects to aquatic vascular plants. The 
EC50 for the aquatic vascular plant (duckweed) is 0.018 mg a.e./L (no adverse adverse 
effects concentration (NOAEC) 0.011 mg a.e./L), based on inhibition of plant growth and 
reduction of frond count.  

For the terrestrial non-crop use of imazapyr and the application rates of 0.9 lbs a.e./acre 
and 1.5 lbs a.e./acre, RQ LOCs were exceeded for all non-endangered and endangered 
monocots and dicots located adjacent to treated areas, in semi-aquatic areas, and as a 
result of runoff and spray drift with the exception of non-endangered monocots receiving 
spray drift alone from ground applications at 0.9 lb a.e./acre. RQs were higher for aerial 
applications when compared to ground applications, as expected given the assumption 
that 5% of aerial sprays and 1% of ground sprays drift to non-target areas.  

For the aquatic non-crop use of imazapyr at the maximum application rate of 1.5 lbs 
a.e./acre, LOCs were exceeded for non-endangered and endangered monocots and dicots 
located adjacent to or on the edge of lakes and ponds as a result of flooding semiaquatic 
areas and spray drift from a direct application to surface water. RQs were higher for 
plants adjacent to or on the edge of lakes and ponds versus those exposed via drift.  

The screening level risk assessment for endangered species indicates that imazapyr RQs exceed 
the endangered species LOCs for the specified use scenario in the following taxonomic groups:  

• non-target aquatic vascular plants 
- for non-crop uses (both high and low application rates) 
- for direct application to water 

• non-target terrestrial plants  
- for monocots and dicots adjacent to treated areas, semi-aquatic areas, and subject to 

drift for non-crop uses at both high and low application rates by ground and aerial 
spray and granular applications 

 
In summary, EPA (2006) states: 

Registered uses of imazapyr acid and the imazapyr isopropylamine salt will have no 
direct effect on endangered or threatened fish, aquatic invertebrates, non-vascular aquatic 
plants (algae), birds or mammals. However, there is a potential concern for indirect 
effects to listed species with either broad or narrow dependencies on impacted plant 
species/populations/communities for habitat, feeding or cover requirements. 

Finally, risks to endangered species identified in the Environmental Fate and Ecological Risk 
Assessment for Imazapyr (as described in EPA 2006 and summarized above) are based solely on 
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U.S. EPA’s screening level assessment and according to EPA (2006) “do not constitute ’may 
affect’ findings under the Endangered Species Act (ESA).” 

Roundup® (glyphosate) 
Roundup is a non-selective herbicide with the active ingredient glyphosate that is rapidly 
absorbed through foliage. Approximately 33% of glyphosate applied to foliage is absorbed 
within a few hours. High humidity may facilitate enhanced absorption (SERA 2011). Therefore, 
small quantities of glyphosate on non-target vegetation can cause severe damage or destruction 
to plants on which treatment was not intended, including the pallid manzanita, particularly when 
exposed via foliar application and drift from targeted application areas. Glyphosate is strongly 
absorbed to soil particles, so absorption by plant roots is less important route of exposure for 
terrestrial plants (Smith and Oehme 1992 in SERA 2011).  

According to SERA (2011), U.S. EPA requires bioassays for seedling germination (soil 
exposure), emergence (soil exposure), and vegetative vigor (leaf exposure) in several dicot and 
monocot species. SERA (2011) summarized the results as follows: 

Foliar exposures to glyphosate, assayed as vegetative vigor studies, are much more toxic 
than soil exposures, as assayed by seedling emergence. The lesser toxicity of glyphosate 
in soil exposures is probably attributable at least in part to the tight binding of glyphosate 
to some types of soils (e.g., Accinelli, et al. 2005; Borggaard and Gimsing 2008; 
Caceres-Jensen, et al. 2009; Glass 1987; Mamy and Barriuso 2005). Seedling emergence 
studies involving three different glyphosate formulations indicate application rates in the 
range of 4-5 lb a.e./acre are relatively nontoxic (Bohn 1987; Everett, et al. 1996a; Willard 
1996). Foliar applications, on the other hand, are much more toxic. In the assay using 
glyphosate IPA (Chetram and Lucash 1994), the NOAECs for monocots range from 0.7 
to 0.56 lb a.e./acre. Dicots were somewhat more sensitive with NOAECs ranging from 
0.035 to 0.46 lb a.e./acre. A similar pattern is apparent in studies on a wettable powder 
formulation of glyphosate (Appendix 5, Table 2). The NOAECs for monocots range from 
0.07 to 0.45 lb a.e./acre. Dicots were again somewhat more sensitive with NOAECs 
ranging from 0.02 to 0.45 lb a.e./acre. Notably, the range of sensitivities is greatest for 
dicots, spanning a factor of over 20 [0.45 lb a.e./acre ÷ 0.02 lb a.e./acre = 22.5]. 

Boutin, et al. (2004) conducted a series of bioassays similar to vegetative vigor studies—
i.e., foliar applications—on 15 non-crop plant species native to Europe...The plants were 
treated with Roundup Bio, a 360 g a.e./L formulation which appears to be marketed in 
Europe. Boutin, et al. (2004) report EC50 values rather than NOECs and note a range of 
sensitivities from 14.26 to 64.66 g/ha. This variability is only a factor of about 4, much 
less than the variability in the registrant-submitted studies.  

SERA (2011) also summarized the results of drift studies, since drift is the most likely exposure 
route for non-targets plants, which would include the manzanita. SERA (2011) identified: 

The lowest reported effect level in drift studies is 1/33 of an application rate of 1.121 kg/ha 
which caused transient damage in soybeans, based on an assessment of visual injury, over a 30-
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day period after application but no net decrease in soybean production by the end of the season 
(Al-Khatib and Peterson 1999). This treatment level corresponds to 0.034 kg/ha [1.121 kg/ha ÷ 
33] or about 0.03 lb/acre. A study by the same authors found that grapes were much less 
sensitive, evidencing damage at exposures equivalent to one-third of the application rate. A grass 
(Poa annua) and a dicot (Brassica napus) both exhibited substantial damage at deposition rates 
greater than 1000 μg/m2 or about 1.8 lbs/acre. Fletcher, et al. (1996) found that simulated drift in 
the range of 0.4-0.8% of an application rate of 0.43 kg/ha had no marked effect on canola, 
smartweed, soybean, or sunflower plants. 

L.1.2.3.2  Exposure Pathways 
The primary routes of exposure to sprayed herbicides for woody and broadleaf terrestrial plants, 
including manzanita, are direct exposure to the leaves either from intentional application or drift 
from locations that were targeted for spraying. Drift should be minimized since herbicide 
application is proposed to be focused on spraying of stumps, and foliar application is proposed to 
be limited to maintenance activities. 

Aerial drift of the glyphosate will cause injury to non-target plants. The likelihood of drift injury 
occurring is highest when winds are gusty or when wind velocities are sufficient to allow spray 
drift to occur (Schuette, J. 1998).  

Additionally, these herbicides can, to varying degrees, be absorbed by the plant if the chemical 
reaches the soil through incidental application or runoff (SERA and SRC 1996). Although these 
herbicides are not designed to be applied to soils and are not considered to be effective when 
applied in this way, they can be taken up via roots (Forest Service Pacific Northwest Region 
1996). As shown in numerous studies, the half lives of the commercial herbicides vary based on 
the active ingredient, formulation (addition of surfactants, commercial formulation, or only the 
active ingredient), and soil type, including the volume of organic matter (SERA and SRC 1996). 
As described in studies summarized by the Forest Service (Forest Service Pacific Northwest 
Region 1996), microorganisms readily degrade triclopyr, the active ingredient of Garlon® 4, 
particularly when conditions are favorable for microbial activity, and persistence in soil varies 
widely, with half-lives ranging from 75 to 81 days in Oregon soils (Norris 1987). However, the 
study conducted by Norris also found detectable triclopyr residues in soil 477 days after 
treatment. Half-lives in soil for imazapyr, the active ingredient for Stalker®, range typically from 
14 days to 17 months. In forestry dissipation studies, the half-life of imazapyr ranged from 14 to 
44 days in forest litter, 19 to 34 days in forest soils, and 12 to 40 days on plants (OSU 2002). 
Glyphosate, the active ingredient for the commercial formulations of Roundup®, is moderately 
persistent in soil with half-lives ranging from 3 to 130 days (U.S. EPA, 1990; USDA, 1984 as 
summarized in Schuette 1988). Droplet size, at least for triclopyr, can be an additional important 
exposure factor that would affect the damage done to non-target species, such as the manzanita. 
At low application rates, small droplets of about 100 microns are more toxic than larger droplets 
of about 600 microns. This difference was not observed at high application rates (Prasad and 
Cadogan 1992 in SERA and SRC 1996).  

Pallid manzanita is the type of plant targeted by each of these herbicides. Therefore, the 
following precautions, in addition to general best management practices described elsewhere, 
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should be undertaken to protect pallid manzanita that could be present in or near the treatment 
areas to reduce the potential for exposure from drift or runoff. 

L.1.2.3.3  Application Recommendations/Cautions 

Pallid manzanita surveys should be conducted prior to herbicide application to identify all 
individual plants present in potential treatment areas, to the extent possible.  

Herbicides should be applied when there is little or no hazard of drift (i.e., when wind speed is 
less than 10 mph but greater than 2 mph) and only in areas that are a sufficient distance away 
from identified pallid manzanita plants.  

Additionally, use of a fine spray, which is more prone to drift and is more toxic than larger 
droplets at low application rates, should be avoided.  

Protective buffer zones should be applied around known pallid manzanita plants if they are 
identified in potential treatment areas. These buffer zones should be of sufficient size to ensure 
manzanita plants are protected from spraying and spraying drift.  

Marrs, et al. (1989 in IPCS 1994) identified that some species were more sensitive to the effects 
of glyphosate and concluded that when spraying with ground sprayers buffer zones around 
nature reserves should be 5 to 10 meters. It is possible that this could be a minimum buffer 
around plants near application areas to protect manzanita. Buffer zones should be clearly 
identified if manzanita is identified in proposed treatment areas.  

L.1.2.4  Central California Coast Steelhead DPS 

L.1.2.4.1  Toxicity Data 

Toxicity data for the three herbicides with potential to be used in the project area are readily 
available for rainbow trout and a few other fish species. This is especially the case for Garlon® 4 
and triclopyr, while aquatic toxicity data are more limited for izamapyr. Aquatic toxicity 
information relevant to steelhead is summarized below, by herbicide. 

Garlon® Products (triclopyr) 

Garlon® 4 and/or the active ingredient triclopyr is toxic to rainbow trout, as determined in 
several studies in which trout were exposed to triclopyr.  

Kreutzwiser, et al. (1996) found triclopyr to be slightly toxic to fish, and from slightly toxic to 
practically non-toxic to daphnia, a water column invertebrate often used to evaluate water 
quality. Tested aquatic invertebrates were found to be generally less sensitive to triclopyr than 
were fish. 

Garlon® 3A was found to be consistently less toxic to aquatic animals than technical grade 
triclopyr. In contrast, the Garlon® 4 commercial formulation, although it contains triclopyr BEE 
was found to be consistently more toxic to aquatic life than pure triclopyr. Offsetting this 
increased toxicity is the finding that Garlon® 4 rapidly changes to triclopyr in surface waters 
(Forest Service Pacific Northwest Region 1996).  
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Acute LC50 values (ppm, or mg/L) for triclopyr, Garlon® 3A, and Garlon® 4 are reported by 
Wan and Watts (1987) in Forest Service Pacific Northwest Region (1996) for rainbow trout and 
Pacific salmon, and these are presented below. 

Species   
Rainbow Trout  
   

Chum and  
Chinook Salmon   

Triclopyr LC50  
a117 ppm    
b 8.4 ppm  

b7.8 ppm    

Garlon 3A® LC50  
 

 

Garlon 4® LC50 
b2.7 ppm  

b1.4 ppm  

b420 ppm  

b275 ppm  

 

_______________________________________________________________ 
a - DowElanco. Undated. Triclopyr Technical Information Guide. 
 

b - Wan, M.; Moul, D.; Watts, R. 1987. Acute Toxicity to Juvenile Pacific Salmonids of Garlon 3A®, Triclopyr Ester, and 
Their Transformation Products: 3, 5, 6-Trichloro-2-pyridinol and 2-Methoxy-3, 5, 6-trichloropyridine. Bull. Environ. Contam. 
Toxicol. 39: pp. 721-728. (exposure duration forming basis of LC50 values presented above differs by species) 

 
Morgan, et al. (1991) observed that Garlon® 4 caused behavioral (neurological) changes in 
salmon fry when exposed to ¼ to ½ of lethal levels and triclopyr acid accumulated in fish tissues 
during the exposure.  

The Material Safety Data Sheet (MSDS) for Garlon® 4 (Dow 2011) reports Garlon® 4 as highly 
toxic to aquatic organisms on an acute basis (LC50/EC50 between 0.1 and 1 mg/L in the most 
sensitive species tested). The LC50 for rainbow trout (Oncorhynchus mykiss), flow-through, 96 
hour was 0.984 mg/L. This LC50 is based on exposure to the Garlon® 4 commercial formulation, 
and not exposure to pure triclopyr. 

Perkins, et al. (2000) in Bautista (2005) calculated that if Garlon® 4 was applied at the highest 
application rate directly to water 15 cm deep (volume and flow not specified), the expected 
environmental contamination was less than the LC50

 
and the LC5

 
by a factor of about four and 

three, respectively. Water concentrations from the application of triclopyr acid at the typical 
Garlon® 4 application rate would be, according to Perkins, et al. (2000), below 1 mg/L of 
triclopyr acid. The authors of this study, therefore, concluded that acute and chronic risks to 
aquatic animals are low. 

The available information on triclopyr toxicity to fish indicates a wide response of fish to two 
formulations of triclopyr and to unformulated triclopyr. In fish, 96-hour LC50 values of 117 ppm 
and 148 ppm have been reported in rainbow trout (Onchorynchus mykiss) and bluegill sunfish 
(Lepomis macrochirus), respectively (WSSA, 1983). 

A fact sheet from the National Pesticide Information Center (NPIC) (2002) reports information 
from the Reregistration Eligibility Decision (RED) document (U.S. EPA 1998) that triclopyr 
ranges from practically non-toxic to highly toxic to fish, depending on the fish species and the 
triclopyr formulation. Triclopyr TEA is practically non-toxic (LC50 > 100 ppm) to bluegill 
sunfish, rainbow trout, and fathead minnow (Pimephales promelas) in acute studies. Triclopyr 
BEE is moderately to highly toxic (LC50 0.1 to ≤ 10 ppm) to these same species under similar 
conditions. The major metabolite, TCP, is moderately toxic to fish (LC50 >1 to ≤12 ppm) 
including several species of salmon and the previously identified fish species. 
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U.S. EPA (1998) stated that triclopyr acid was found to be slightly toxic to birds and practically 
nontoxic to mammals, insects, freshwater fish and invertebrates. Triclopyr TEA was practically 
non-toxic to slightly toxic to birds and estuarine/marine invertebrates and practically non-toxic to 
freshwater fish, freshwater invertebrates and estuarine/marine fish. Testing with BEE indicated it 
to be slightly toxic to birds, moderately toxic to highly toxic to freshwater fish and 
estuarine/marine invertebrates, slightly toxic to moderately toxic to freshwater invertebrates, and 
highly toxic to estuarine/marine fish. 

The data summarized above indicate that Garlon® 4 is more toxic to salmonid fish that Garlon® 
3A or technical triclopyr, and suggest that maintaining surface water concentrations of triclopyr 
below about 1 mg/L should provide adequate protection for O. mykiss and other salmonid fish. 
This conclusion is based on protection against acutely toxic concentrations, and does not 
consider long term chronic exposures, which are unlikely considering the expectation of 
relatively rapid degradation of triclopyr in surface water.  

Stalker® (imazapyr) 

The Safety Data Sheet for Stalker lists an LC50 (96h) for imazapyr in rainbow trout to be >100 
mg/L (BASF 2012). Mangels and Ritter (2000) reported acute LC50 values for rainbow trout, 
bluegill sunfish, and channel catfish as >100 mg/L, based on product registrant studies with 
technical grade imazapyr using standard 96-hr exposure studies. Tests were also conducted with 
the Atlantic silverside (Menidia menidia) to address the potential toxicity of imazapyr to marine 
fish. In those tests, the highest exposure concentration tested was 184 mg/L, which yielded no 
significant toxicity (mortality). 

Imazapyr has not been thoroughly tested for chronic or sub-lethal effects with a wide variety of 
aquatic organisms, but those few tests conducted reveal the following. Early life stage survival 
tests with rainbow trout and fathead minnow embryos and sac-fry continuously exposed to 
imazapyr revealed no effects on hatching or survival at concentrations as high as 92.4 a.i. mg/L 
and 118 mg a.i/L, respectively, and these were the highest concentrations tested. A full life cycle 
test with fathead minnow with concentrations up to 120 mg a.i./L also did not elicit observed 
toxicity.   

The imazapyr herbicide fact sheet (U.S. DOE-Bonneville Power Administration 2000) lists the 
following toxicity information for aquatic vertebrates: 

• Acute Toxicity: LC50 (rainbow trout 96-hour) >100 mg/L 

• Acute Toxicity:  LC50 (bluegill sunfish 96-hour) >100 mg/L  

• Overall Toxicity: Practically Non-Toxic 

• Bioaccumulation Potential: Little Potential 

 
The OSU imazapyr pesticide fact sheet (OSU 2002) states that laboratory and field studies 
indicate that imazapyr is practically non-toxic to fish, birds, and bees on a short-term (acute) 
basis and does not appear to bioaccumulate in animals. 
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As stated previously, ecotoxicity data for salmonid fish are comparatively sparse for Stalker® or 
the active ingredient imazapyr when compared to data on triclopyr or glyphosate. Although 
aquatic toxicity data for imazapyr and triclopyr-based herbicides vary considerably by species 
and study, available data suggest that Stalker® is probably less toxic to salmonid fish than 
Garlon® 3A and triclopyr, and substantially less toxic to salmonid fish than Garlon® 4. 

Roundup (glyphosate) 

A considerable amount of toxicity data exist in which freshwater fish have been exposed to 
glyphosate, and these data indicate relatively low aquatic toxicity. For example, Schuette (1998) 
derived a 96 hr LC50 of 38 ppm for rainbow trout and of 96 hr LC50 of 78 ppm for bluegill 
sunfish. These data confirm assumptions that salmonid fish may be more sensitive to glyphosate 
(and in fact most potentially toxic chemicals) than warm water fish taxa. 

Franz, et al. (1997) concluded that glyphosate’s low Kow and low lipid solubility suggest low 
likelihood of bioaccumulation. The authors of this study found that rats excreted 97.5% of an 
administered glyphosate dose in their urine and feces. Other metabolic studies found that 
glyphosate residues have minimal tissue retention and are rapidly eliminated from various animal 
species, including mammals, birds, and fish. As summarized by Franz, et al. (1997), data 
indicate that glyphosate appears to be relatively nontoxic to mammals, birds, and fish and shows 
no signs of bioaccumulation in the food chain. 

The Technical Factsheet on glyphosate from the National Primary Drinking Water Regulations 
states that glyphosate may enter aquatic systems through accidental spraying, spray drift, or 
surface runoff (U.S. EPA undated). It dissipates rapidly from the water column as a result of 
adsorption and possibly biodegradation. The half-life in water is reported to be “a few days”. 
Based on its water solubility, glyphosate is not expected to bioconcentrate in aquatic organisms. 
It is minimally retained in biological tissues, and is rapidly eliminated in fish, birds, and 
mammals. The bioconcentration factor (BCF) of glyphosate in fish following a 10-14 day 
exposure period was 0.2 to 0.3. U.S. EPA and others generally consider BCFs below 300 (and in 
some cases below 1,000) to be low and associated with insignificant bioaccumulation. 

Folmar, et al. (1979) reports acute LC50 values for glyphosate for rainbow trout  as 140 mg/L, for 
fathead minnows  97 mg/L, for channel catfish (Ictalurus punctatus) 130 mg/L, and for bluegill 
sunfish  150 mg/L. When these same species were exposed to Roundup®, the LC50s were 
calculated to equal 8.3, 2.4, 13.0, and 6.4 mg/L, respectively. These suggest a substantially 
increased toxicity of the commercial formulation of Roundup® compared to the toxicity of the 
active ingredient glyphosate. 

The glyphosate herbicide fact sheet (U.S. DOE-Bonneville Power Administration 2000) presents 
the following data for aquatic vertebrates: 

• Acute Toxicity: LC50 (rainbow trout 96-hour) 8.2 mg/L 
• Acute Toxicity:  LC50 (bluegill sunfish 96-hour) 5.8 mg/L  
• Acute Toxicity: LC50 (Chinook salmon 96-hour) 20 mg/L 
• Acute Toxicity: LC50 (coho salmon 96-hour) 20 mg/L 
• Overall Toxicity: Moderately Toxic 
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These data are similar to the acute LC50s reported by Folmar, et al. (1979) for the commercial 
formulation Roundup®, and are quite dissimilar to the acute LC50s for glyphosate reported by 
Folmar, et al. (1979). 

L.1.2.4.2  Exposure Pathways 
The primary route of exposure to sprayed herbicides for steelhead trout is direct contact with and 
ingestion of potentially contaminated surface water from Wildcat Creek. From the studies 
summarized above for salmonids or freshwater fish more generally, and based on the chemical 
characteristics of the three herbicides of interest, bioaccumulation potential is expected to be low 
and likely insignificant.  

Many of the aquatic toxicity studies reviewed referred to relatively low toxicity with a few 
indicating “low to moderate” toxicity of the three herbicides to trout. The primary exposure 
scenario for salmonid fish appears to be associated with chemical runoff into the Wildcat Creek 
or spray drift into Wildcat Creek or its upgradient tributaries. Under these two scenarios (runoff 
or drift), herbicides reaching Wildcat Creek are likely to be quickly diluted and mixed in the 
flow of the creek. Perkins, et al. (2000) in Bautista (2005) calculated that if Garlon®4 (the most 
toxic herbicide to fish of those considered) was applied at the highest reasonable application rate 
directly to water that water concentrations would likely remain below 1 mg/L (1 ppm). Based on 
the studies reviewed, this likely maximum concentration in surface water (1 mg/L) should be 
protective of both adult and juvenile Central California Coast steelhead and other potentially 
sensitive freshwater fish. The toxicity information summarized above describes toxicity 
associated with direct application to water or unintended contamination of surface water. 
However, direct application of herbicides to water of Wildcat Creek and San Leandro Creek is 
not proposed, and none of the three herbicides proposed for use are approved for direct 
application to water. Most importantly, best management practices will be implemented to 
prevent transport of herbicides to surface water bodies via runoff or drift. These include a 60 foot 
no-spray zone (no foliar application) around ephemeral or permanent surface water bodies, 
including Wildcat Creek and its tributaries, and no herbicide application if there is a 40% chance 
or greater of rain forecasted within 24 hours of application. 

L.1.2.4.3  Application Recommendations/Cautions 
The primary herbicide-related concern for Central California Coast steelhead is exposure to 
herbicides via direct contact with and ingestion of herbicide-contaminated surface water (i.e., 
Wildcat Creek). The toxicity of these herbicides to salmonid fish is a concern under this potential 
scenario. Generally, Garlon® 4 and Roundup® are toxic at lower concentrations than Stalker®. 
Stalker® is not expected to be acutely harmful to fish. Roundup® is moderately toxic to fish and 
Garlon® 4 is considered highly toxic to fish. Seasonal timing of application, choosing 
application methods that limit runoff potential (e.g., direct application to stumps is preferred over 
foliar application) and drift to surface water bodies, implementation of a 60 foot no-spray zone, 
and choosing herbicides with lower toxicity (i.e., Garlon 3A is to be used instead of Garlon 4 
Ultra for areas near surface waters) can mitigate potential adverse effects of herbicide use where 
salmonid fish might be present. Studies indicate that if Garlon® 4, the most toxic of the 
herbicides considered, was applied at the maximum application rate directly into water, the 
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levels would remain safe for aquatic life [Perkins, et al. (2000) in Bautista (2005)]. Best 
management practices for this action include the following: 

 Foliar application of herbicides will not be allowed within 60 feet of surface water 
bodies. 

 Although herbicide transport to surface waters is unexpected with the implementation of 
best management practices, the most toxic herbicide, Garlon 4 Ultra, will not be used 
where herbicide transport to surface waters could occur. 

 Herbicides will only be applied when wind speed is less than 10 mph but greater than 2 
mph to prevent drift to surface water bodies. 

 Herbicides will not be applied within 24 hours of predicted rain events to minimize 
runoff. 

 Direct application of herbicides to stumps will be used in preference to foliar application 
to the extent possible. 

There is the potential for adult and juvenile steelhead to be present in Wildcat Creek (Leidy, et 
al. 2005). However, the best management practices listed above should result in no exposure of 
fish and other aquatic life to herbicides. In the unintended (and unlikely) event of herbicide 
contamination of surface waters, the aqueous degradation of these particular herbicides is likely 
to be rapid and accompanied by significant and rapid dilution. 

Most of the proposed herbicide application areas are not near Wildcat Creek, and where 
application may be relatively close to Wildcat Creek, special precautions (listed above) will be 
implemented to limit the likelihood and/or amount of herbicides indirectly entering the creek. 

L.1.3  Herbicide-Related Risks to Other Fish Species of Concern 

Other fish species of concern (NMFS jurisdiction) that have been mentioned in connection with 
this BA include Sacramento River winter-run Chinook salmon (Oncorhynchus tshawytscha), 
Central Valley spring-run Chinook salmon (Oncorhynchus tshawytscha), Central Valley DPS 
steelhead (Oncorhynchus mykiss), and Southern green sturgeon DPS (Acipenser medirostris).  

None of these special status species or populations is expected to occur in surface waters near 
locations where herbicide use is proposed (see distributions and maps, below) and, therefore, 
these are preliminarily identified as Other Federally Listed Wildlife considered But Dismissed. 
Although none of these species are expected frequent the surface waters where herbicide use is 
proposed, if these species were to occur in such waters, herbicide-related risks to these fish 
species of concern are expected to be similar to those summarized above for Central California 
Coast Steelhead DPS. 

L.1.3.1  Other Potential Effects  

L.1.3.1.1  Effects of Chipped Eucalyptus and Pine Wood 

Eucalyptus leaves contain eucalyptus oil and other phytochemicals that are known to repel 
insects and inhibit weeds (allelopathy), and antimicrobial and antifungal properties of eucalyptus 
have been reported. Most of the available information on antimicrobial properties of eucalyptus 
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oils and related phytochemicals relates to growth inhibition of human pathogens or other human 
health related microbes. Data are apparently lacking on the potential microbial inhibition of soil 
associated bacteria, including those considered beneficial for nutrient recycling. Eucalyptus 
mulch comprised of wood chips is, however, considered nontoxic to plants once aged. The 
designation of nontoxic to plants can be interpreted as no adverse effect on plants, suggesting no 
significant inhibition of beneficial soil microbes. 

The following information is taken from W. May (2003), Gardner’s Information Service 
Manager:  

“Phytochemical or allelochemical residues in eucalyptus are toxic to seedlings, and thus 
we would like to think that eucalyptus chips make nice bioherbicidal barriers,” explains 
California Extension advisor Jim Downer. “But it turns out that these are quickly leached 
and lost, and the weed control effect from eucalyptus mulches is about the same as that of 
other organic materials.” 

Mary L. Duryea, assistant director of the Institute of Food and Agricultural Sciences at the 
University of Florida, has conducted research comparing several organic mulches, including 
eucalyptus. “Our studies show that all fresh mulches had some allelopathic effects maybe for the 
first 3 months in the landscape.” This opinion suggests that allelopathic effects may occur where 
wood chips are left onsite, but such effects are likely to be relatively short lived (i.e., 
approximately 3 months). “Regardless of its phytochemical traits, eucalyptus makes an excellent 
organic mulch that discourages weeds, moderates soil temperatures, and promotes water 
conservation.” Pine contains resins, which are leached from wood upon aging. Once aged, pine 
wood chips are considered nontoxic and acceptable as garden mulch. 

These findings suggest that short-term and localized effects on soil microbes, soil invertebrates, 
and terrestrial plant seedlings may result from exposure to fresh eucalyptus and possibly pine 
wood chips. Once aged, these chips are expected to be nonhazardous to soil associated 
organisms. Retaining wood chips onsite is expected to have no adverse effects on California red-
legged frogs or Alameda whipsnakes. This conclusion is based on the assumption that removal 
of invasive plant species (primarily eucalyptus) would improve terrestrial habitats and have a net 
positive effect on terrestrial habitats potentially available for use by whipsnakes and, to a lesser 
degree, transformed frogs. Whipsnakes are unlikely to frequent areas of high wood chip density 
(e.g., dense eucalyptus) until chips are sufficiently aged (approximately 3 months), at which time 
native plant species can become established and native habitats can be restored. The limited data 
as well as implementation of best management practices suggest that retaining wood chips onsite 
is also not expected to have adverse effects on fish (including steelhead) due to water quality 
concerns associated with runoff from the wood chips. 
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Species-specific Conclusions and Recommendations 

The conclusions and recommendations presented here relate specifically to protection of the taxa 
of concern and should be considered a component of the more inclusive conclusions and 
recommendations based on the entire project evaluation.  

Significant adverse project related effects are not anticipated for Alameda whipsnake and 
California red-legged frog if recommended application guidelines are followed. Of those two 
species, risks are greatest for larval frogs (tadpoles), and those risks can be substantially reduced 
by the timing of application as well as following the application methods (no use near water – 
spray during dry season – etc.). Timing should consider presence of tadpoles in surface waters, 
which is generally through spring to about mid (and possibly into late) summer. Application 
would be best after tadpoles have transformed (maybe September at the latest for most areas) but 
before breeding (starting approximately late November) to minimize exposures and possible 
toxicity-related impacts. Impacts to terrestrial snakes, including Alameda whipsnakes, are 
unexpected given the incomplete exposure pathways, based on following: 

 The most important exposure pathway is likely dietary, but proposed herbicides have low 
bioaccumulation potential. 

 Available toxicity data support the expectation of low toxicity to reptiles, even though 
ecotoxicity data for reptiles are limited and this statement cannot be made with a high 
degree of confidence. 

 The habitat preferences for Alameda whipsnake suggest little use (infrequent/short 
duration at most) of areas where spraying will be most likely or most intense (e.g., areas 
of dense eucalyptus). 

If pallid manzanita individuals are present in or near proposed treatment areas, then risks to this 
species may be significant because all three herbicides could kill or harm pallid manzanita via 
direct contact with the above ground portions of the plants. Pallid manzanita is extremely 
endangered; therefore, any application of herbicides should ensure that all individuals are 
completely protected from accidental spray or wind born spray (i.e., drift) of herbicides. This 
suggests that herbicides should be applied when wind speed is less than 10 mph but greater than 
2 mph and at a sufficient distance from pallid manzanita plants. Also, avoidance of fine spray, 
which is more prone to drift, is recommended. Therefore, direct application of herbicides to 
stumps is preferred over foliar applications. 

Central California Coast DPS steelhead have low potential to be exposed to proposed herbicides 
via direct contact with and ingestion of herbicide-contaminated water in Wildcat Creek. Such 
contamination is unexpected because best management practices will be implemented to 
eliminate or substantially reduce the likelihood of herbicides entering surface waters. In the 
unlikely event that herbicides reached Wildcat Creek, adverse effects to steelhead are unlikely to 
be observed  because best management practices require use of less toxic Roundup® or Stalker® 
(and not Garlon® 4 near surface water bodies. Neither Stalker® nor Roundup® are considered 
highly toxic to fish. Seasonal timing of application, choosing application methods that limit 
runoff and drift or overspray potential (e.g., using direct application to stumps rather than foliar 
application), implementing a 60 foot no-spray zone (no foliar application) around surface water 
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bodies, not spraying within 24 hours of predicted rain events, and using herbicides with lower 
aquatic toxicity will eliminate or substantially reduce risks to fish, frogs, and other aquatic life.  

Adverse effects to species of concern from contact with chipped wood or water quality effects 
related to transport of wood chips to water bodies are considered unlikely for the reasons 
discussed previously.  

The recommended best management practices and related application precautions described 
throughout this appendix are, with one exception, consistent with California Department of 
Pesticide Regulation (CDPR) guidelines for protection of surface waters associated with 
pesticide application (CDPR, California Code of Regulations (Title 3, Division 6, Chapter 4, 
Subchapter 5, Article 1; http://www.cdpr.ca.gov/docs/legbills/calcode/subchpte.htm#pur). 

The recommended 60 foot no-spray zone is based on information obtained from the website 
http://www.cdpr.ca.gov/docs/endspec/rl_frog/index.htm, and summarized below. 

On October 20, 2006, the U.S. District Court for the Northern District of California 
imposed no-use buffer zones around California red-legged frog upland and aquatic 
habitats for certain pesticides. This injunction and order are part of a settlement reached 
between U.S. EPA, CropLife America, American Forest and Paper Association, Western 
Plant Health Association, Oregonians for Food and Shelter, and Syngenta Corporation as 
co-defendants, and the Center for Biological Diversity as the plaintiff. 

This injunction and order will remain in effect for each pesticide listed below until EPA 
goes through formal 7(A)(2) consultation with FWS on each of the 66 active ingredients, 
and FWS issues a Biological Opinion including a “not likely to adversely affect” 
statement for the pesticides. Each pesticide in turn will be removed from the list, as this 
occurs. 

Under the injunction and order, no-use buffer zones of 60 feet for ground applications 
and 200 feet for aerial applications apply from the edge of the following California red-
legged frog habitats as defined by the U.S. Fish & Wildlife Service and the Center for 
Biological Diversity: Aquatic Feature, Aquatic Breeding Habitat, Non- Breeding Aquatic 
Habitat, and Upland Habitat.  

The implementation of the 60 foot no-spray zone required for protection of California red-legged 
frog is assumed to be adequately protective of all aquatic receptors that may occur in project area 
surface waters, including special status species (e.g., salmonid fish) and aquatic prey items 
important for the survival of special status species. 
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APPENDIX M FIRE AND FUELS MODELING 

 Part 1:  Fire and Fuels Analysis for FEMA Grants in the East Bay Hills 

 Part 2:  Anchor Point Methodology 
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FIRE/FUELS ANALYSIS 
FOR FEMA GRANTS IN THE EAST BAY HILLS 

 
Purpose 
This document provides information regarding the specific metrics used to identify and 
evaluate on a polygon-by-polygon basis the fire/fuels performance, and effectiveness of 
the grant entitled EBRPD, HMGP 1731-16-34, UC Berkeley, PDM-PJ-09-CA-2005-003, 
UC Berkeley, PDM-PJ-09-CA-2005-011, City of Oakland, PDM-PJ-09-CA-2006-004, 
EBRPD, PDM-PJ-09-CA-2006-004, UC Berkeley, and PDM-PJ-09-CA-2006-004. By 
viewing the results collectively, one can also draw conclusions about landscape level 
performance and effectiveness of fire hazard reduction treatments. 

 
This standard environmental analysis method accomplishes the following: 

• Determines the effectiveness of the proposed treatments in achieving the 
intended purpose and need for the project in terms of predicted flame length 
and crown fire potential, and 

• Provides a quantitative description of differing levels of residual live and dead 
fuel resulting from each alternative in terms of fuel volume, 

 

 
 
Methods 
The methods in the analysis follow the same as in the Wildfire Hazard Assessment 
(Wildland Resource Management, Inc., 2008) that appears in the EBRPD Wildfire  
Hazard Reduction and Resource Management Plan (LSA Inc. 2009). Fire behavior – 
specifically flame length and crown fire potential - was predicted for all grant areas using 
FlamMap (Finney 2006) for both existing conditions and conditions after proposed action 
and maintenance. Fuel models were developed that are consistent with the USDA Forest 
Service Fire Behavior Prediction System (FBPS) (Burgan and Rothermel 1984). The  
same weather conditions were used for all areas and for both the pre- and post-treatment 
scenarios. These weather parameters reflect the hot, dry mid-autumn conditions when 
severe, damaging wildfires have historically occurred here, and under which future large 
fires are likely to burn. 

 
As described in the EBRPD Wildfire Hazard Reduction and Resource Management Plan 
(WHR&RMP), FlamMap was used to compare predicted fire behavior over the  
landscape. Inputs include fuel models, terrain, and weather information. The moisture of 
fuels in each fuel model is specified, which allows for higher fuel moistures in more  
mesic conditions as long as they are distinct from other fuel models. 

 
Each polygon was assigned fuel characteristics as input to the models in the FBPS. These 
fuel characteristics include the surface fuel model, height to live crown base, tree height 
and canopy cover. The surface fuel model describes fuel volume (loads) in tons per acre 
by size class, if dead, and living material. Terrain data from the EBRPD Wildfire Hazard 
Assessment was used for both scenarios; that is, before and after fuel reduction 
treatments. 
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Assignment of Fuel Models – Existing Conditions  
The Wildfire Hazard Assessment (WHA) within the EBRPD WHR&RMP contains the 
fuel characteristics for all areas in the District (LSA Inc. 2009).  Specific areas owned by 
the University of California were included in the original mapping and thus had fuel 
characteristics for existing conditions already assigned to them.   
 
The same fuel characteristics were assigned to vegetation types in the polygons owned by 
the City of Oakland and to areas owed by the University of California not included in the 
area previously mapped.  The vegetation types and fuel characteristics in the areas owned 
by the University of California and the City of Oakland appear in Table 3 on pages 10 
and 11.  The same fuel models as in the EBRPD WHR&RMP were used and are 
described in that report (LSA Inc. 2009).  The fuel volumes of the fuel models used in the 
WHRP&RMP and the analysis of existing conditions appear in Table 4 on page 12.  
Taken together, all areas proposed for treatment and evaluated in the FEMA 
environmental analysis were assessed. 

 

The predicted flame length and crown fire potential for the polygons within the EBRPD 
are contained in the EBRPD WHR&RMP.  The predicted flame length and crown fire 
potential of the areas within the University of California and the City of Oakland are 
portrayed in Appendix B and C, respectively.   

Proposed Action and Maintenance Conditions 
The actions that constitute fire hazard reduction treatments were analyzed in regards to 
the fuel characteristics that would result from the treatment.  Fuel modification treatments 
follow the guidelines and goals described in the EBRPD WHR&RMP and the proposed 
treatment actions defined by UC Berkeley and the City of Oakland. For EBRPD, the 
section in the WHR&RMP that addresses Fire Hazard Reduction and Resource 
Management Goals, along with Treatment Considerations and Guidelines was considered 
in determining post-treatment conditions.  
 
The post-treatment volume of dead fuel up to three inches in diameter, along with the 
volume of woody and herbaceous material, was estimated for each vegetation type that 
occurred in the polygons to be treated.  The effect of treatments on tree height, fuel-bed 
height, height to the base of a live tree crown, and the canopy cover was estimated after 
reviewing the treatments proposed for each vegetation type. 
 
The most appropriate fuel model for each post-treatment condition was selected from 40 
standard fuel models developed by the USDA Forest Service (Scott and Burgan 2005).  
 
The height to the base of the live tree crown is expected to be a minimum of eight feet in 
each of the EBRPD treatment areas since treatments are to include pruning of lower 
branches of trees in all the EBRPD treatments.  Any location that had a higher value than 
eight feet was unchanged.  Treatments on property owned by the City of Oakland are 
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expected to be consistent with the EBRPD treatments.  Treatments on property owned by 
the University of California are expected to raise the height to live crown base but not 
specifically to eight feet; the values for the height to live crown base are adjusted within 
those specific polygons.  
 
Tree heights are not expected to be altered by fuel treatments, with the exception of 
locations where pines and eucalyptus trees are to be removed.  For those instances in the 
EBRPD lands the value for tree heights were changed within that specific polygon.  For 
the lands owned by the University of California the tree heights were changed to be 40 
feet for oak/bay regrowth or 6 feet for shrub regrowth.  
 
Tree canopy cover is not expected to be changed enough by treatments to alter the 
category of canopy cover.  Canopy cover is measured in four broad categories as 
described in the following table:    

Canopy Cover Range Canopy Cover Category Number 
1-20 1 
21-50 2 
51-80 3 
81-100 4 

Where eucalyptus trees are to be removed canopy cover from existing shorter hardwoods 
is expected to expand. In these circumstances the canopy cover category in which the 
vegetation type was mapped was unchanged.  This decision-rule does not apply to lands 
owned by the University of California where all eucalyptus and pines are to be removed.  
Where only shrub regrowth is expected the canopy cover was changed to 0.  Where 
hardwoods are expected to regrow the canopy cover was changed to be either Category 2 
or 3, depending on the dominance of hardwoods before treatment.  

Assignment of Fuel Models  –  Post-Treatment Conditions 
Post-treatment fuel models were organized in a separate and independent file from the 
file that describes existing fuel conditions.  Post-treatment fuel models are described 
numerically in Table 2.  The fuel model numbering has no relation to the number in 
Table 4. 
 
Grass Fuel Models 
Fuel Model #23 represents short grass, which has been grazed or mowed per the 
guidelines in the EBRPD Wildfire Hazard Reduction and Resource Management Plan.  
This fuel model is the same as Scott and Burgan Fuel Model GR1 (or 101).  Fuel Model 
#43 has higher calorie content for the live and dead fuels.  This represents fuels 
associated with vegetation types in which pines and eucalyptus occur. 
 
Shrub Fuel Models 
Fuel Model #26 represents treated northern maritime chaparral, i.e. any vegetation type 
with manzanita.  These fuel loads are the same as Scott and Burgan Fuel Model SH2 
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(142).  Fuel Model #66 has the same fuel characteristics (including fuel volumes) as Fuel 
Model #26, but is differentiated so that higher fuel moistures can be linked with this fuel 
type.  .   
 
Fuel Model #28 and #29 represent treated north coastal scrub.  The treatments per the 
EBRPD Wildfire Hazard Reduction and Resource Management Plan result in a mixture 
of grass and shrub. The fuel characteristics are the same as the Scott and Burgan Fuel 
Model GS1 (also called 121).  Fuel Models # 67 and #68 have the same fuel 
characteristics, but are differentiated so that the fuel moisture associated with this fuel 
type can be higher.  Fuel Model #48 has higher calorie content for the live and dead fuels.  
This represents fuels associated with vegetation types in which pines and eucalyptus 
occur. 
 
In areas where eucalyptus and/or pine were removed on lands owned by the University of 
California post-treatment conditions differ from goals and guidelines in the EBRPD 
WHR&RMP.  Instead, moderate volumes of shrubs are expected to persist and regrow 
within a year or two in locations where shrubs are a common understory.  Some 
herbaceous fuels will occur immediately after treatment.  This condition is modeled as 
Fuel Model #78, typified as the Scott and Burgan Fuel Model SH3 (143), named 
Moderate Load, Humid Climate Shrub.  The moisture of extinction is changed from 40 to 
25, recognizing the difference between humid and dry climate types.    
 
Eucalyptus and Pine Fuel Models 
Fuel Model #33 represents the condition of young eucalyptus sprouts.  This is the 
equivalent to Scott and Burgan Fuel Model TU4 (164) which typifies Dwarf Conifer with 
Understory.  
 
Fuel Model #52 represents Treated Mature Eucalyptus where an overstory exists and the 
fuel that carries the fire consists of broadleaf litter.  The Scott and Burgan fuel model is 
entitled Moderate Load Broadleaf Litter, TL6 (186). The calorie content of the fuels is 
elevated from this fuel model to adjust for the flammable nature and oils in the 
eucalyptus fuels.   
 
Fuel Model #54 characterizes pine stands with grass or components of north coastal scrub 
in the understory.  The Scott and Burgan Fuel Model is entitled Low Load Dry Climate 
Timber-Grass-Shrub, TU1 (161).  The calorie content of the fuels is elevated from this 
fuel model to adjust for the flammable nature and oils in the pine fuels.   
 
Oak-Bay Woodland and Redwood Forests 
The FBPS standard Fuel Model #8 is usually assigned to oak-bay woodlands where 
understory shrubs are minimal, and typifies post-treatment conditions.  The Fuel Model 
assigned to this condition in this analysis is Fuel Model #35.  Fuel Model #75 has the 
same fuel characteristics and is separated only to allow for higher fuel moistures where 
appropriate.  Fuel Model #55 has the same fuel characteristics except for the calorie 
content; where either pines are eucalyptus are to be expected post-treatment the calorie 
content of the fuel complex is elevated.  
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In areas where eucalyptus and/or pine were removed on lands owned by the University of 
California post-treatment conditions differ from goals and guidelines in the EBRPD 
WHR&RMP.  Instead, where oak or bay are common in the understory these hardwoods 
are expected to persist and regrow within a year or two.  The Fuel Model assigned to this 
condition in this analysis is Fuel Model #35, described above.   
 
Redwood Forests 
The Fuel Model #76 is used to represent Redwood Forests.  The fuel characteristics are 
the same as oak/bay woodlands. 
 
Riparian Woodlands 
The Fuel Model #77 is used to represent areas with willows.  The Scott and Burgan Fuel 
Model that best represents this condition is TL2 (182) described as Low Broadleaf Litter.   
 
The following table contains the values for the fuel characteristics.  The values are for the 
following sequence: Fuel Model, volume of one-hour fuels, volume of 10-hour fuels, 
volume of 100-hour fuels, herbaceous fuels, woody fuels, dynamic or static fuel model 
type, surface area to volume ratio for one-hour fuels, surface area to volume ratio for live 
herbaceous fuels, surface area to volume ratio for woody fuels, fuel bed height, moisture 
of extinction and calorie content of fuels.  Volumes are measured in tons/ac.  Surface area 
to volume ratios are measured in 1/ft, fuel bed depth is measured in feet, and heat content 
is measured in BTU/lb. 
 
Table 1. Fuel characteristics for fuel models used in post-treatment fire behavior predictions 
Fuel      
Model# 

 | 
 |        

 
       Volume

 
 in 

  
tons/ac             

            |    
             |   

  Surface area        
   to volume ratio    

   |Fuel Bed| Moist of   
   | Height  |Extinction 

|  Heat 
|Content 

23 0.100 0.000 0.000 0.300 0.000 2200 2000 2000 0.400 15% 8000 
26 1.350 2.400 0.750 0.000 3.850 2000 2000 1600 1.000 15% 8000 
28 0.200 0.000 0.000 0.500 0.650 2000 1800 1800 0.900 15% 8000 
29 0.200 0.000 0.000 0.500 0.650 2000 1800 1800 0.900 15% 8000 
33 4.500 0.000 0.000 0.000 2.000 2300 2000 2000 0.500 12% 9980 
35 1.500 1.000 2.500 0.000 0.000 1500 1500 1500 .2000 30% 8000 
43 0.100 0.000 0.000 0.300 0.000 2200 2000 2000 0.400 15% 9980 
48 0.200 0.000 0.000 0.500 0.650 2000 1800 1800 0.900 15% 9980 
52 2.400 1.200 1.200 0.000 0.000 2000 2000 2000 0.300 25% 9980 
54 0.200 0.900 1.500 0.200 0.900 2000 1800 1600 0.600 20% 9980 
55 1.500 1.000 2.500 0.000 0.000 1500 1500 1500 .2000 30% 9980 
66 1.350 2.400 0.750 0.000 3.850 2000 2000 1600 1.000 15% 8000 
67 0.200 0.000 0.000 0.500 0.650 2000 1800 1800 0.900 15% 8000 
68 0.200 0.000 0.000 0.500 0.650 2000 1800 1800 0.900 15% 8000 
75 1.500 1.000 2.500 0.000 0.000 1500 1500 1500 0.200 30% 8000 
76 1.500 1.000 2.500 0.000 0.000 1500 1500 1500 0.200 30% 8000 
77 1.500 1.000 2.500 0.000 0.000 1500 1500 1500 0.200 30% 8000 
78 0.450 3.000 0.000 0.000 6.200 1600 3500 1400 2.400 25% 8000 
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Table 2. Post-treatment fuel characteristics for EBRPD Recommended Treatment Area. 
Existing Conditions are described in the EBRPD WHR&RMP  

Post-Treatment Fuel 
  Characteristics 

Crown 

Mapped Vegetation Type  

Fuel 
Model 

# 

Tree 
Height 

(ft) 

Base 
Height 

(ft) 

Canopy 
Cover 

(category) 
Alder 77 40 12 4 

Alvarado Staging Area - Live 
Dense Bluegum Eucalyptus 

Oak - California Bay - 
55 100 8 3 

Alvarado Staging Area - Paved parking 0 0 0 0 
Annual Grassland 23 3 8 0 
Annual Grassland - Broom 23 6 8 0 
Annual Grassland - Coyote Brush 23 6 8 0 
Annual Grassland - Coyote Brush - California Sage 23 6 8 0 
Annual Grassland - Coyote Brush - Live Oak 23 40 8 1 
Annual Grassland - Coyote Brush - Poison Oak 23 6 8 0 

Annual 
Ca Bay 

Grassland - Coyote Brush - Scattered Live Oak - 
23 40 8 1 

Annual Grassland - Dense Bluegum Eucalyptus 43 100 8 4 

Annual Grassland - Dense Bluegum Eucalyptus - Broom 43 100 8 1 

Annual 
Brush 

Grassland - Dense Bluegum Eucalyptus - Coyote 
43 100 8 3 

Annual Grassland - Dense 
Oak - California Bay 

Bluegum Eucalyptus - Live 
43 100 8 3 

Annual 
Conifer 

Grassland - Dense Bluegum Eucalyptus - Mixed 
43 100 8 1 

Annual Grassland - Live Oak - California Bay 23 40 8 1 

Annual Grassland - Mixed Conifer - Live Oak - California 
Bay 23 100 8 1 
Annual Grassland - Poison Oak 23 6 8 0 
Annual Grassland - Poison Oak - Coyote Brush 23 6 8 0 
Annual Grassland - Poison Oak - Live Oak 23 40 8 1 
Annual Grassland - Scattered Bluegum Eucalyptus 43 80 8 1 
Blackberry - Coyote Brush - Live Oak - California Bay 28 40 8 1 
Blackberry - Coyote Brush - Poison Oak 28 6 8 0 
Blackberry - Live Oak - California Bay - Broom 28 40 8 1 
Blackberry - Poison Hemlock 28 6 8 0 
Blackberry - Poison Oak - Coyote Brush 28 6 8 0 
Bluegum Sprouts 33 30 8 4 
Broom 23 6 8 0 
Broom - Annual Grassland 23 6 8 0 
Broom - Blackberry 28 6 8 0 
Broom - Dense Bluegum Eucalyptus - Blackberry 52 100 8 2 
Broom - Elderberry 67 6 8 0 
Broom - Hemlock - Coyote Brush 26 6 8 0 
Broom - Willow - Pine 77 30 8 1 
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Crown 

Mapped Vegetation Type  

Fuel 
Model 

# 

Tree 
Height 

(ft) 

Base 
Height 

(ft) 

Canopy 
Cover 

(category) 
California Bay 35 40 12 4 
California Bay - Huckleberry 75 40 8 4 
California Sage 28 6 8 0 
California Sage - Annual Grassland - Coyote Brush 28 6 8 0 
Children's play area 0 0 0 0 
Coast Live Oak - California Bay 35 40 12 4 
Coast Live Oak - California Bay - Madrone 35 40 8 4 

Coast Live 
Elderberry 

Oak - California Bay + occ. Madrone, Alder, 
75 40 8 3 

Coast Live Oak - Mixed Trees/Shrubs 35 40 8 4 
Coyote Brush 29 6 8 0 
Coyote Brush - Annual Grassland 29 6 8 0 

Coyote Brush -
Eucalyptus 

 Annual Grassland - Dense Bluegum 
52 100 8 4 

Coyote Brush - Annual Grassland - Hemlock 29 6 8 0 
Coyote Brush - Annual Grassland - Huckleberry 67 6 8 0 

Coyote 
Bay 

Brush - Annual Grassland - Live Oak - California 
29 40 8 2 

Coyote Brush - Annual Grassland - Poison Oak 28 6 8 0 
Coyote Brush - Blackberry - Ocean Spray - Poison Oak 67 10 8 0 
Coyote Brush - Broom 29 6 8 0 
Coyote Brush - California Bay 35 40 8 2 
Coyote Brush - California Sage 29 6 8 0 
Coyote Brush - California Sage - Annual Grassland 29 6 8 0 
Coyote Brush - California Sage - Poison Oak 29 6 8 0 

Coyote Brush 
Oak - Poison 

- Coffeeberry -
Hemlock 

 Cal. Blackberry - Poison 
67 6 8 0 

Coyote Brush - Dense Bluegum Eucalyptus 52 100 8 2 
Coyote Brush - Hemlock 29 6 8 0 
Coyote Brush - Live Oak 35 40 8 2 
Coyote Brush - Live Oak - California Bay 35 40 8 2 

Coyote Brush 
Grassland 

- Live Oak - California Bay - Annual 
35 40 8 2 

Coyote Brush 
Blackberry 

- Live Oak - California Bay - Poison Oak - 
35 40 8 2 

Coyote Brush - Monkey Flower 28 6 8 0 
Coyote Brush - N. Coastal Scrub Mix 28 6 8 0 
Coyote Brush - Oak - Shrubland 29 40 8 1 
Coyote Brush - Pine 48 80 8 2 
Coyote Brush - Pine - Annual Grassland 48 80 8 2 
Coyote Brush - Poison Oak 28 6 8 0 
Coyote Brush - Poison Oak - Blackberry 28 6 8 0 
Coyote Brush - Poison Oak - Blackberry - Elderberry 68 6 8 0 
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Crown 

Mapped Vegetation Type  

Fuel 
Model 

# 

Tree 
Height 

(ft) 

Base 
Height 

(ft) 

Canopy 
Cover 

(category) 
Coyote Brush -
California Bay 

 Poison Oak - Blackberry - Live Oak - 
28 40 8 1 

Coyote Brush - Poison Oak - Dense Bluegum Eucalyptus 52 100 8 4 
Coyote Brush - Poison Oak - Live Oak - California Bay 35 40 8 2 
Coyote Brush - Poison Oak - Monkey Flower 28 6 8 0 
Coyote Brush - Poison Oak - Monkey Flower - Pine 48 80 8 1 

Coyote Brush - 
Bay - Madrone 

Shrubland - Coast Live Oak - California 
35 40 8 2 

Dense 
Annual 

Bluegum - 
Grassland 

Poison Hemlock - Coyote Brush - 
52 100 8 4 

Dense Bluegum Eucalyptus 52 100 8 4 
Dense Bluegum Eucalyptus - California Bay 52 100 8 4 
Dense Bluegum Eucalyptus - California Sage 52 100 8 3 
Dense Bluegum Eucalyptus - Coyote Brush 52 100 8 4 
Dense Bluegum Eucalyptus - Live Oak - California Bay 52 100 8 4 
Dense Bluegum Eucalyptus - Pine 52 100 8 4 
Developed 0 0 0 0 

Environmental Education Center 
irrigated park turf, bare dirt 

/ Little Farm: Structures, 
0 0 0 0 

Grassland 23 3 8 0 
Grassland - Coyote Brush 23 6 8 0 
Grassland - Coyote Brush - Live Oak - California Bay 23 40 8 1 
Hemlock - Broom - Coyote Brush 28 6 8 0 
Irrigated Park Turf 0 0 0 0 

Lake Anza parking 
beach - landscape 

lot - irrigated 
trees 

park turf - structures - 
35 0 0 0 

Live Oak 35 40 12 4 
Live Oak - California Bay 35 40 12 4 
Live Oak - California Bay - Annual Grassland 35 40 8 3 

Live Oak -
Brush 

 California Bay - Annual Grassland - Coyote 
35 40 8 3 

Live Oak - California Bay - California Sage 35 40 8 3 
Live Oak - California Bay - Coyote Brush 35 40 8 3 

Live Oak - 
Grassland 

California Bay - Coyote Brush - Annual 
35 40 8 3 

Live Oak - California Bay - Dense Bluegum Eucalyptus 55 100 8 4 
Live Oak - California Bay - Huckleberry 75 40 8 4 
Live Oak - California Bay - Manzanita 26 40 8 3 
Live Oak - California Bay - Pine 55 80 12 4 
Live Oak - California Bay - Redwood 35 100 12 4 
Live Oak - California Bay - Thinned Bluegum Eucalyptus 55 100 8 4 
Live Oak - California Bay - Willow 75 40 12 4 
Live Oak - California Bay - Willows 75 40 12 4 
Live Oak - California Buckeye 35 40 12 4 
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Crown 

Mapped Vegetation Type  

Fuel 
Model 

# 

Tree 
Height 

(ft) 

Base 
Height 

(ft) 

Canopy 
Cover 

(category) 
Manzanita - Huckleberry 66 10 8 0 
Manzanita - Huckleberry - Golden Chinkapin 66 15 8 0 
Manzanita - Live Oak 26 40 8 2 
Mixed Conifer 54 100 8 4 
Mixed Conifer - Annual Grassland 43 100 8 3 
Mixed Conifer - Coyote Brush - Live Oak - California Bay 54 100 8 4 
Mixed Conifer - Live Oak - California Bay 54 100 12 4 
Mixed Conifer - Live Oak - California Bay - Coyote Brush 54 100 8 4 
Moist North Coastal Scrub - Oak - Bay 67 40 8 2 
Monkey Flower - Poison Oak 28 6 8 0 
Mowed Annual Grassland 23 3 8 0 
Oak Bay Woodland 35 6 12 4 
Ocean Spray - Poison Oak - Coyote Brush 67 15 8 0 
Paved Parking Lot 0 0 0 0 
Pine 54 80 12 4 
Pine - Annual Grassland 42 80 12 3 
Pine - Blackberry 48 80 8 3 
Pine - Coyote Brush 48 80 8 3 
Pine - Coyote Brush - Blackberry 48 80 8 3 
Pine - Dense Bluegum Eucalyptus - Coyote Brush 48 100 8 4 
Pine - Live Oak - California Bay 55 80 12 4 
Pine - Live Oak - California Bay - Coyote Brush 55 80 8 3 
Pine - Poison Oak 48 80 8 3 
Poison Oak - Coyote Brush 28 6 8 0 
Poison Oak - Coyote Brush - Annual Grassland 28 6 8 0 

Poison Oak -
regrowth 

 Coyote Brush - Annual Grassland - low 
28 2 8 0 

Poison Oak -
regrowth 

 Coyote Brush - Annual Grassland - young 
28 2 8 0 

Poison Oak - Coyote Brush - Blackberry 28 6 8 0 
Redgum Eucalyptus 52 100 8 3 
Redgum Eucalyptus - California Bay 55 100 8 3 
Redgum Eucalyptus - Live Oak - California Bay 55 100 8 3 
Redwood 76 100 12 4 
Rifle Range: Structures + bare soil 0 0 0 0 
Staging Area: Developed 0 0 0 0 
Structures and Parking 0 0 0 0 
Structures, gravel parking lot, corrals 0 0 0 0 
Structures, Roads, Corral 0 0 0 0 
Swimming pool 0 0 0 0 
Thinned Bluegum Eucalyptus 52 80 8 3 
Thinned Bluegum Eucalyptus - Coyote Brush 52 80 8 3 

Thinned Bluegum 
- California Bay 

Eucalyptus - Emerging Coast Live Oak 
55 80 8 3 
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Crown 

Mapped Vegetation Type  

Fuel 
Model 

# 

Tree 
Height 

(ft) 

Base 
Height 

(ft) 

Canopy 
Cover 

(category) 
Thinned Bluegum Eucalyptus - Redwood 56 100 8 3 
Tilden Botanic Garden: California Native Plant Collection 0 0 0 0 
Tilden golf course: irrigated park turf 0 0 0 0 
Tilden golf course: Structures and Parking lot 0 0 0 0 

Tilden golf 
landscape 

course: Structures, 
shrubs/trees 

irrigated turf, and 
0 0 0 0 

Urban / Developed 0 0 0 0 
Water - Sand 0 0 0 0 
Willow 77 30 8 4 
Willow - California Bay 77 30 8 4 
Willow - Coyote Brush 77 30 8 4 
Willow - Live Oak - California Bay 77 40 8 4 

Table 3. Existing and post-treatment fuel characteristics for lands owned by the 
University of California and the City of Oakland. A13 indicates pre-treatment fuel model, 
“Post” indicates post-treatment in all columns. CH indicates Canopy Height in feet, CBH 
indicates Crown Base Height (also called Height to Live Crown Base) in feet, and CC 
indicates Canopy Cover, in categories detailed in the table on page 3. 

Fuel 
Model CH CBH CC 

Mapped Vegetation Type A13 Post  CH Post  CBH Post  CC Post  

University of California Berkeley         
Alder 81 77 40 40 12 12 4 4 
Blackberry - Coyote Brush - Live Oak - California Bay 5 28 40 40 1 1 1 1 
Blackberry - Coyote Brush - Poison Oak 5 28 6 6 4 4 0 0 
Blackberry - Live Oak - California Bay - Broom 5 28 40 40 4 4 1 1 
California Bay 8 35 40 40 12 12 4 4 
California Bay - Manzanita - Blackberry 4 35 40 40 2 2 3 3 
Coyote Brush 5 29 6 6 2 2 0 0 
Coyote Brush - Broom 5 29 6 6 2 2 0 0 
Coyote Brush - California Bay 5 35 40 40 2 2 2 2 

Coyote Brush -
California Bay 

 California Hazelnut - Blackberry - Live Oak - 
5 67 40 40 2 2 2 2 

Coyote Brush - California Sage 5 29 6 6 2 2 0 0 
Coyote Brush - California Sage - Grassland 5 29 6 6 2 2 0 0 

Coyote Brush - Dense Bluegum Eucalyptus 16 29 100 10 2 2 2 0 
Coyote Brush - Dense Bluegum Eucalyptus - California Bay 16 29 100 10 2 2 2 2 
Coyote Brush - Elderberry - Blackberry 50 67 6 6 2 2 0 0 
Coyote Brush - Grassland 5 29 6 6 2 2 0 0 
Coyote Brush - Grassland - California Sage 5 29 6 6 2 2 0 0 
Coyote Brush - Live Oak - California Bay 5 35 40 40 2 2 2 2 
Coyote Brush - Monkey Flower 5 29 6 6 2 2 0 0 
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Fuel 
Model CH CBH CC 

Mapped Vegetation Type A13 Post  CH Post  CBH Post  CC Post  
Coyote Brush - Poison Oak - Redwood - Live Oak - California Bay 5 35 100 40 2 2 2 2 
Dense Bluegum Eucalyptus 21 78 100 6 6 6 4 4 
Dense Bluegum Eucalyptus - Broom - Live Oak - California Bay 21 35 100 40 6 6 4 2 

Dense Bluegum Eucalyptus - Coyote Brush 16 29 100 6 2 2 4 0 
Dense Bluegum Eucalyptus - Live Oak - California Bay 21 35 100 6 4 4 4 0 

Dense Bluegum Eucalyptus - Live Oak - California Bay - Blackberry 21 35 100 6 4 4 4 0 

Dense 
Brush 

Bluegum Eucalyptus - Live Oak - California Bay - Coyote 
21 35 100 6 4 4 4 0 

Dense Bluegum Eucalyptus - Pine 21 78 100 6 4 4 4 0 
Grassland 1 23 3 3 1 1 0 0 
Grassland - Coyote Brush 1 28 6 6 1 1 0 0 
Ground Clover 1 23 40 40 6 6 1 1 
Ground Clover - Coyote Brush - California Bay 1 35 40 40 6 6 1 1 
Ground Clover - Grassland - Coyote Brush 1 28 40 40 6 6 0 0 
Hemlock - Elderberry - Live Oak - California Bay 5 67 6 6 3 3 0 0 
Live Oak - California Bay 8 35 40 40 12 12 4 4 
Live Oak - California Bay - Blackberry 5 35 40 40 6 6 3 3 
Live Oak - California Bay - Coyote Brush 8 35 40 40 2 2 3 3 

Live Oak - California Bay - Coyote Brush - California Hazelnut 80 77 40 40 2 2 3 3 

Live Oak - California 
Eucalyptus 

Bay - Coyote Brush - Pine - Dense Bluegum 
18 35 100 40 2 2 4 3 

Live Oak -
Brush 

 California Bay - Dense Bluegum Eucalyptus - Coyote 
18 35 100 40 2 2 3 3 

Live Oak - California Bay - Mixed Conifer - Coyote Brush 8 35 80 40 6 6 3 3 

Live Oak - California Bay - Redwood - Coyote Brush 5 35 100 40 2 2 3 3 
Mixed Conifer 9 78 100 6 6 6 4 0 
Pine 19 78 80 6 12 12 4 0 
Pine - Coyote Brush - Dense Bluegum Eucalyptus - Grassland 16 78 100 6 2 2 3 0 

Pine - Dense Bluegum Eucalyptus - Coyote Brush 19 78 100 6 6 6 4 0 
Pine - Live Oak - California Bay 18 35 80 6 12 12 4 2 
Redwood 8 76 100 100 12 12 4 4 
Willow 60 77 30 30 6    
         
City of Oakland         
Coyote  Brush - Live Oak - California Bay - Poison Oak - Blackberry 5 28/35 40 40 8 8 2 2 
Eucalyptus sprouts   22 33 50 50 8 8 3 2 
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Table 4. Fuel characteristics by fuel models used in the EBRPD WHR&RMP and for 
existing conditions in the treatment areas owned by the University of California and the 
City of Oakland (from Rothermel 1983). 

Fuel 
Model 

Typical Fuel 
Complex  1-H  

Fuel Loading (T/A) 
  10-H     100-H    Live 

Fuel Bed 
Height 

(ft) 

Moist.of 
Extinction Dead 

Fuels (%) 
1 Annual Grass 0.74 0.00 0.00 0.00 1.0 12 

2 
Savanna 
& Grass 

& Forest 2.00 1.00 .50 .50 1.0 15 

4 Chaparral 5.01 4.01 2.00 5.01 6.0 20 
5 Coastal Scrub 1.00 .50 .00 2.00 2.0 20 
6 Riparian Woodland 1.50 2.50 2.00 .00 2.5 25 
7 Eucalyptus Sprouts 1.13 1.87 1.50 .37 2.5 40 
8 Oak/Bay Forest 1.50 1.00 2.50 0.00 0.2 30 
9 Mixed Hardwood 2.92 .41 .15 .00 0.2 25 
10 Redwood Forest 3.01 2.00 5.01 2.00 1.0 25 

Many custom fuel models were used to portray with more accuracy the types of fuels found on 
the site.  In all cases these custom fuel models used a standard fuel model as a base; the value of 
only one parameter was changed.  In cases where especially flammable vegetation was present 
(eucalyptus and pines), the heat content of the dead and live fuel was raised.  In cases where the 
foliage was expected to be more moist, the initial fuel moisture of the living material was raised. 
 

 Standard Fuel  New Custom   
 Model Fuel Model   

Moist fuel models 1 61 

Moist fuel models 4 40 

Moist fuel models 6 60 

Moist fuel models 5 50 

Moist fuel models 8 80 & 
14 
15 
16 
22 
17 
18 
19 
21 

81 
Oily Fuels 1 
Oily Fuels 2 
Oily Fuels 5 
Oily Fuels 7 
Oily Fuels 6 
Oily Fuels 8 
Oily Fuels 9 
Oily Fuels 10 
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Results 

The results of the FlamMap analysis indicate that treatments do modify fuels to create a 
relatively fire safe environment. In almost all post-treatment locations flames are 
predicted to be no greater than four feet in length and to produce only surface fires, with 
little torching after treatment.  No instance of independent crown fires was predicted 
following fuel reduction treatments.  

There are several reasons for this to be an expected outcome.  First, treatments reduce 
overall fuel volume, through grazing, prescribed burning, or removal of vegetation 
through thinning or complete tree removal.  Fuel volume has a direct influence on fire 
intensity and flame length.  Second, the material left is generally lush and young.  
Treatments are intended to remove dead material within shrubby fuels.  The dead 
material in shrubby fuels is generally what will promote fire spread and intensity; live 
material alone is not likely to produce a dangerous wildfire, especially if the overall fuel 
volume is low.  Last, treatments disrupted vertical continuity of fuels through the pruning 
of lower branches.  This limits the ability of a fire to spread into the tree crown, or torch.  
In combination, treatments designed to inhibit long flame lengths and ember production 
are predicted to produce the desired results 
 
The resulting flame length in post-treatment fuels indicates that fire suppression efforts 
are likely to be much more effective.  Usually a flame length of four feet or shorter can 
be attacked directly with hand crews, whereas flame lengths greater than eight feet 
usually require indirect attack and is considered a more challenging fire to contain.  The 
effectiveness of containment strategies has a direct effect on potential losses to structures 
since usually a smaller fire results in smaller losses.  
 
Where a fire does impact structures, flame length is highly correlated to possible damage.  
Houses confronted with flames shorter than four feet are likely to be successfully 
extinguished, whereas longer flame lengths may doom the structure.  
 
The lack of torching is a significant benefit of treatment because the embers this 
phenomenon produces are a main cause of structure loss (Foote, Liu and Manzello, 
2011). Embers become lodged in crevices in the building or deck, coalescing into larger 
burning materials that can ignite the structure.  Embers leapfrog ahead of the flaming 
front and can advance the fire more quickly, and confound suppression efforts because of 
simultaneous multiple ignitions.  Because the treated areas are not predicted to produce 
embers, and produce fires that are more easily contained or burn with less vigor, these 
areas are locations where fire departments can more effectively defend structures and 
contain the fire.  

Expected Changes In Fire Behavior within the Next Five to Ten Years 

Fire behavior in treated polygons can be expected to change over time.  The changes can 
be generalized by broad vegetation types.  While living plants continue to grow dead 
material may or may not accumulate.  For example, chips from treatments decompose 
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rapidly and become less of a hazard over time.  The decomposition increases the 
compactness of the fuel bed, and the resulting depth of chips.  Both these result in 
reduced fire hazard over time as measured by flame length of the fire front. 
 
Hardwoods can be expected to expand without disturbance and where management 
removes shrub volumes near those hardwoods.  The expansion of hardwoods in 
shrublands generally reduces fire hazard as measured by flame length.  Thus within 5-10 
years fire behavior should not be significantly more hazardous than current conditions.  
 
Shrublands will continue to grow and without management, will increase in fuel volume 
in the next 5-10 years.  However, growth is generally of live material, which is of 
reduced fire hazard.  Not until shrubs reach canopy closure do they accumulate dead 
material which would ignite and carry a fire.  Shrubs that are cut to a shorter height, or 
shrubs that are cut to form clumps or groups are not expected to form a closed canopy in 
the next 5-10 years.   
 
Where hardwoods are already prevalent, the fire behavior can be expected to remain 
constant within a time frame of 5-10 years.  The shade produced by the tree canopy 
inhibits shrub growth and limits the development of an understory in this period of time.  
 
Grasslands will need to be treated annually to maintain the benefits in terms of reduced 
flame length.   
 
Eucalyptus stands that remain will continue to grow from the tree tops and branch ends, 
but unlike shrubs, the material that is produced also includes dead material in the form of 
bark strands, leaf litter and small stems.  This added dead volume can accumulate to form 
a significant hazard in 5-10 years and could warrant treatment within this time period.  
The fuel volume added within this time period would justify a change in fuel models to 
one that would produce more dramatic fire behavior.  
 
In summary, polygons with remaining eucalyptus stands and grasslands are the only areas 
where fire behavior would not either remain constant or be more benign within the next 
5-10 years.  Periodic maintenance of hardwood stands and shrublands during the 5 to 10 
years following initial treatment is expected to maintain fuels and fire behavior 
characteristics similar to those immediately following initial hazard reduction treatments. 
 

Justification of a Treatment Width of 200-feet 

The goal of selecting 200 feet as a width of fuel treatments was to create conditions that 
would produce flames shorter than 8 feet at the park district border.  The distance is in 
addition to the defensible space created by the adjacent landowner.  The 8-ft flame length 
is critical because effective direct attack can be made at this intensity or lower, but not 
with higher flame lengths. 
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Fire behavior can change over this distance to be 8 feet or less.  Science has shown that 
crown fires can drop to surface fires of moderate fire behavior in this distance (Schroeder 
and Walkinshaw 2006).  Cohen (2008) showed that structures built compliant with 
current codes resist ignition from crown fires (intense fires) only 100 feet away on flat 
ground.  Because the District lands are sometimes located below structures, and the 
preheating that goes on, the distance was widened to 200 feet.  Additionally, many 
structures are not ignition-resistant and thus a greater distance was provided to reduce the 
chance that nearby structures would ignite. 
  
One of the most dramatic examples of the benefit of fuel treatments was demonstrated 
during the October 2007 Angora Fire in the Lake Tahoe area.  See 
http://www.fs.fed.us/r5/angorafuelsassessment/feoaft.php.  Schmidt et al (2010) reported 
that, “In most cases, crown fire behavior changed to surface fire within 50 m of 
encountering a fuel treatment.” The effectiveness of treatments is based on changed fire 
behavior characteristics. Under changed fuel conditions crown fires become surface fires 
in a distance of approximately 50 meters, as observed in the Angora Fire.   
 
Similarly, Schroeder and Walkinshaw (2006) reported that a crown fire in a jack pine 
stand “settled down” within 4 minutes of crossing into treated stands to become a surface 
fire, within a distance of less than 50 meters.  This roughly corresponds to the selected 
treatment distance of 200 feet. 

            
This photo indicates that a treatment that is a few hundred feet wide is sufficient to 
adequately modify fire behavior near structures (Finney 2010). 
 
There is a “halo” or shadow of lower severity due to treatments but the distance where 
fire behavior is calmed is not wide.  The ameliorated fire behavior effect spans as much 
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as a several hundred feet from the treatment areas. Beyond the halo in the untreated area 
the fire burned with much greater intensity.  The effect of treatment in the managed area 
and the thin halo of lower intensity in untreated area is shown in the figure above (Finney 
2010). 

Conclusion 

A uniform fire behavior analysis process was applied to proposed treatment areas on 
EBRPD, UC Berkeley and City of Oakland lands. Pretreatment, post treatment and long-
term vegetative conditions were modeled for each treatment area. Estimates of fire 
behavior prior to fuels treatments uniformly exceeded acceptable standards of flame 
length, tree torching and ember production. Following treatment, predicted fire behavior 
consistently indicated acceptable flame lengths, an absence of torching and crown fires 
and therefore little likelihood of problematic ember production. These results strongly 
indicate that proposed fuels treatments will achieve and exceed the intended 
enhancements to fire protection. 
 
Further, these treatments are expected to be long-lasting for most of the treatment areas.  
Grasslands will need to be treated annually, and eucalyptus stands treated will need to be 
treated within the 10-year time frame. The fire safety in other areas will be relatively 
constant or improve with time, as gauged by predicted flame length and crown fire 
potential. 
 
The tables in the following appendix detail the predicted flame length and fire behavior in 
each of the treatment areas.  
BANCROF 
PANORAMIC WY 
GELSTON ST 
CLAREMONT 
AV 
RD 
STONEWALL 
EVERGREEN PATH LN 
SLATER 
LN 
RISPIN DR 
SILER PL 
ALVARADO RD 
GRAVATT DR 
AMITO 
GYPSY LN 
PERTH PL 
ALVARADO RD 
PL 



APPENDIX A 
Fire Behavior by Treatment Area – Post Treatment 
East Bay Regional Park District 
This table displays the RTA name, the percentage of area in which different flame 
lengths and potential are predicted following planned fire hazard reduction treatments. 
For comparison, predicted pre-treatment fire behavior is described in the EBRPD 
WHR&RMP. 

 
 

WHA-SO001 

Flame length Percentage Crown Fire Percentage 
No Fire 35%  No Fire 22% 
.01 - 4ft 56%  Surface Fire 72% 
4.01-8 ft 9%  Torching 5% 
8.01 ft + 0%  Crown Fire 0% 

 

WHA-SO002 

Flame length Percentage Crown Fire Percentage 
No Fire 14% No Fire 14% 
.01 - 4ft 86%  Surface Fire 86% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-KG001 

Flame length Percentage Crown Fire Percentage 
No Fire 21% No Fire 21% 
.01 - 4ft 79% Surface Fire 79% 
4.01-8 ft 0% Torching 0% 
8.01 ft + 0%  Crown Fire 0% 

 

WHA-KG002 
Flame length Percentage Crown Fire Percentage 
No Fire 11% No Fire 11% 
.01 - 4ft 89% Surface Fire 89% 
4-8 ft 0% Torching 0% 
8.01 ft + 0%  Crown Fire 0% 

 

WHA-KG003 
Flame length Percentage  Crown Fire Percentage 
No Fire 67% No Fire 66% 
.01 - 4ft 33% Surface Fire 34% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-KG004 

Flame length Percentage Crown Fire Percentage 
No Fire 12% No Fire 12% 
.01 - 4ft 88% Surface Fire 88% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-LE001 
Flame length Percentage Crown Fire Percentage 
No Fire 35% No Fire 26% 
.01 - 4ft 56% Surface Fire 74% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-LE002 

Flame length Percentage Crown Fire Percentage 
No Fire 23% No Fire 21% 
.01 - 4ft 77% Surface Fire 79% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-LE003 

Flame length Percentage Crown Fire Percentage 
No Fire 16% No Fire 16% 
.01 - 4ft 84% Surface Fire 84% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-LE004 

Flame length Percentage Crown Fire Percentage 
No Fire 17% No Fire 17% 
.01 - 4ft 83% Surface Fire 83% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-LE005 

Flame length Percentage Crown Fire Percentage 
No Fire 21% No Fire 21% 
.01 - 4ft 79% Surface Fire 79% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-LE006 

Flame length Percentage Crown Fire Percentage 
No Fire 3% No Fire 3% 
.01 - 4ft 97% Surface Fire 97% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC001 

Flame length Percentage Crown Fire Percentage 
No Fire 8% No Fire 8% 
.01 - 4ft 92% Surface Fire 92% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC002 

Flame length Percentage Crown Fire Percentage 
No Fire 14% No Fire 14% 
.01 - 4ft 86% Surface Fire 86% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC003 

Flame length Percentage Crown Fire Percentage 
No Fire 7% No Fire 7% 
.01 - 4ft 93% Surface Fire 93% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC004 

Flame length Percentage Crown Fire Percentage 
No Fire 8% No Fire 8% 
.01 - 4ft 92% Surface Fire 92% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC005 

Flame length Percentage Crown Fire Percentage 
No Fire 26% No Fire 26% 
.01 - 4ft 74% Surface Fire 74% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-CC006 

Flame length Percentage Crown Fire Percentage 
No Fire 12% No Fire 12% 
.01 - 4ft 88% Surface Fire 88% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC007 

Flame length Percentage Crown Fire Percentage 
No Fire 9% No Fire 9% 
.01 - 4ft 91% Surface Fire 91% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC008 

Flame length Percentage Crown Fire Percentage 
No Fire 43% No Fire 43% 
.01 - 4ft 57% Surface Fire 57% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC009 

Flame length Percentage Crown Fire Percentage 
No Fire 6% No Fire 6% 
.01 - 4ft 94% Surface Fire 94% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC010 

Flame length Percentage Crown Fire Percentage 
No Fire 9% No Fire 9% 
.01 - 4ft 91% Surface Fire 91% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-CC011 

Flame length Percentage Crown Fire Percentage 
No Fire 4% No Fire 4% 
.01 - 4ft 96% Surface Fire 96% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-WC001 

Flame length Percentage Crown Fire Percentage 
No Fire 10% No Fire 10% 
.01 - 4ft 90% Surface Fire 90% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-WC002 

Flame length Percentage Crown Fire Percentage 
No Fire 12% No Fire 12% 
.01 - 4ft 88% Surface Fire 88% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-WC003 

Flame length Percentage Crown Fire Percentage 
No Fire 10% No Fire 10% 
.01 - 4ft 90% Surface Fire 90% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-WC004 

Flame length Percentage Crown Fire Percentage 
No Fire 17% No Fire 17% 
.01 - 4ft 83% Surface Fire 83% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-WC005 

Flame length Percentage Crown Fire Percentage 
No Fire 6% No Fire 6% 
.01 - 4ft 94% Surface Fire 94% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-WC006 

Flame length Percentage Crown Fire Percentage 
No Fire 11% No Fire 11% 
.01 - 4ft 89% Surface Fire 89% 
4-8 ft 0%  Torching 0% 
8.01 ft + 0% Crown Fire 0% 

Submitted by Carol Rice 
Wildland Resource Management, Inc. 

21 
April 5, 2011 

 



WHA-WC007a 

Flame length Percentage Crown Fire Percentage 
No Fire 49% No Fire 49% 
.01 - 4ft 51% Surface Fire 51% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-WC007b 

Flame length Percentage Crown Fire Percentage 
No Fire 29% No Fire 29% 
.01 - 4ft 71% Surface Fire 71% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-WC008 

Flame length Percentage Crown Fire Percentage 
No Fire 29% No Fire 29% 
.01 - 4ft 71% Surface Fire 71% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-WC009 

Flame length Percentage Crown Fire Percentage 
No Fire 11% No Fire 11% 
.01 - 4ft 89% Surface Fire 89% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-WC010 

Flame length Percentage Crown Fire Percentage 
No Fire 14% No Fire 14% 
.01 - 4ft 86% Surface Fire 86% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI001 

Flame length Percentage Crown Fire Percentage 
No Fire 35% No Fire 21% 
.01 - 4ft 56% Surface Fire 79% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-TI002a 

Flame length Percentage Crown Fire Percentage 
No Fire 6% No Fire 6% 
.01 - 4ft 94% Surface Fire 94% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI002b 

Flame length Percentage Crown Fire Percentage 
No Fire 6% No Fire 6% 
.01 - 4ft 94% Surface Fire 94% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI002c 

Flame length Percentage Crown Fire Percentage 
No Fire 29% No Fire 29% 
.01 - 4ft 71% Surface Fire 71% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI003 

Flame length Percentage Crown Fire Percentage 
No Fire 7% No Fire 7% 
.01 - 4ft 93% Surface Fire 93% 
4-8 ft 0%  Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI004 

Flame length Percentage Crown Fire Percentage 
No Fire 13% No Fire 13% 
.01 - 4ft 87% Surface Fire 87% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI005 

Flame length Percentage Crown Fire Percentage 
No Fire 33% No Fire 13% 
.01 - 4ft 67% Surface Fire 87% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-TI006 

Flame length Percentage Crown Fire Percentage 
No Fire 13% No Fire 13% 
.01 - 4ft 77% Surface Fire 77% 
4-8 ft 10% Torching 10% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI007a 

Flame length Percentage Crown Fire Percentage 
No Fire 19% No Fire 19% 
.01 - 4ft 81% Surface Fire 81% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI007b 

Flame length Percentage Crown Fire Percentage 
No Fire 9% No Fire 9% 
.01 - 4ft 91% Surface Fire 91% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI007c 

Flame length Percentage Crown Fire Percentage 
No Fire 20% No Fire 20% 
.01 - 4ft 80% Surface Fire 80% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI008a 

Flame length Percentage Crown Fire Percentage 
No Fire 8% No Fire 8% 
.01 - 4ft 92% Surface Fire 92% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI008b  

Flame length Percentage Crown Fire Percentage 
No Fire 68% No Fire 68% 
.01 - 4ft 32% Surface Fire 32% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-TI009 

Flame length Percentage Crown Fire Percentage 
No Fire 7% No Fire 7% 
.01 - 4ft 93% Surface Fire 93% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI010 

Flame length Percentage Crown Fire Percentage 
No Fire 11% No Fire 11% 
.01 - 4ft 89% Surface Fire 89% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI011 

Flame length Percentage Crown Fire Percentage 
No Fire 14% No Fire 14% 
.01 - 4ft 86% Surface Fire 86% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI012 

Flame length Percentage Crown Fire Percentage 
No Fire 10% No Fire 10% 
.01 - 4ft 90% Surface Fire 90% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI013 

Flame length Percentage Crown Fire Percentage 
No Fire 11% No Fire 11% 
.01 - 4ft 89% Surface Fire 89% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI014 

Flame length Percentage Crown Fire Percentage 
No Fire 10% No Fire 10% 
.01 - 4ft 90% Surface Fire 90% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-TI015 

Flame length Percentage Crown Fire Percentage 
No Fire 21% No Fire 21% 
.01 - 4ft 79% Surface Fire 79% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI016 

Flame length Percentage Crown Fire Percentage 
No Fire 8% No Fire 19% 
.01 - 4ft 92% Surface Fire 81% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI017 

Flame length Percentage Crown Fire Percentage 
No Fire 43% No Fire 43% 
.01 - 4ft 57% Surface Fire 57% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI018 

Flame length Percentage Crown Fire Percentage 
No Fire 21% No Fire 21% 
.01 - 4ft 79% Surface Fire 79% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI019 

Flame length Percentage Crown Fire Percentage 
No Fire 17% No Fire 18% 
.01 - 4ft 83% Surface Fire 82% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI020    

Flame length Percentage Crown Fire Percentage 
No Fire 6% No Fire 6% 
.01 - 4ft 94% Surface Fire 94% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-TI021 

Flame length Percentage Crown Fire Percentage 
No Fire 71% No Fire 71% 
.01 - 4ft 29% Surface Fire 29% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-TI022 

Flame length Percentage Crown Fire Percentage 
No Fire 71% No Fire 25% 
.01 - 4ft 29% Surface Fire 75% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-SR001 

Flame length Percentage Crown Fire Percentage 
No Fire 16% No Fire 16% 
.01 - 4ft 84% Surface Fire 84% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-SR002a 

Flame length Percentage Crown Fire Percentage 
No Fire 4% No Fire 4% 
.01 - 4ft 93% Surface Fire 96% 
4-8 ft 2% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-SR002b 

Flame length Percentage Crown Fire Percentage 
No Fire 7% No Fire 10% 
.01 - 4ft 77% Surface Fire 90% 
4-8 ft 16% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-SR003 

Flame length Percentage Crown Fire Percentage 
No Fire 11% No Fire 11% 
.01 - 4ft 89% Surface Fire 89% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-SR004 

Flame length Percentage Crown Fire Percentage 
No Fire 14% No Fire 14% 
.01 - 4ft 84% Surface Fire 86% 
4-8 ft 2% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-SR005 

Flame length Percentage Crown Fire Percentage 
No Fire 9% No Fire 9% 
.01 - 4ft 91% Surface Fire 91% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-SR006 

Flame length Percentage Crown Fire Percentage 
No Fire 10% No Fire 10% 
.01 - 4ft 90% Surface Fire 90% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-SR007 

Flame length Percentage Crown Fire Percentage 
No Fire 5% No Fire 5% 
.01 - 4ft 95% Surface Fire 95% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-HP001 

Flame length Percentage Crown Fire Percentage 
No Fire 17% No Fire 15% 
.01 - 4ft 83% Surface Fire 85% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

WHA-HP002 

Flame length Percentage Crown Fire Percentage 
No Fire 15% No Fire 15% 
.01 - 4ft 82% Surface Fire 84% 
4-8 ft 3% Torching 1% 
8.01 ft + 0% Crown Fire 0% 
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WHA-HP003 

Flame length Percentage Crown Fire Percentage 
No Fire 24% No Fire 24% 
.01 - 4ft 76% Surface Fire 76% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-HP004 

Flame length Percentage Crown Fire Percentage 
No Fire 34% No Fire 34% 
.01 - 4ft 66% Surface Fire 66% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-RD001 

Flame length Percentage Crown Fire Percentage 
No Fire 29% No Fire 29% 
.01 - 4ft 71% Surface Fire 71% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-RD002 

Flame length Percentage Crown Fire Percentage 
No Fire 5% No Fire 5% 
.01 - 4ft 95% Surface Fire 95% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-RD003 

Flame length Percentage Crown Fire Percentage 
No Fire 11% No Fire 11% 
.01 - 4ft 89% Surface Fire 89% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-RD004 

Flame length Percentage Crown Fire Percentage 
No Fire 10% No Fire 10% 
.01 - 4ft 90% Surface Fire 90% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

Submitted by Carol Rice 
Wildland Resource Management, Inc. 

29 
April 5, 2011 

 



WHA-RD005a 

Flame length Percentage Crown Fire Percentage 
No Fire 25% No Fire 25% 
.01 - 4ft 75% Surface Fire 75% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

 

 

 

 

WHA-RD005b 

Flame length Percentage Crown Fire Percentage 
No Fire 23% No Fire 23% 
.01 - 4ft 77% Surface Fire 77% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-RD006 

Flame length Percentage Crown Fire Percentage 
No Fire 22% No Fire 22% 
.01 - 4ft 78% Surface Fire 78% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-RD007 

Flame length Percentage Crown Fire Percentage 
No Fire 18% No Fire 18% 
.01 - 4ft 82% Surface Fire 82% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-RD008 

Flame length Percentage Crown Fire Percentage 
No Fire 28% No Fire 28% 
.01 - 4ft 72% Surface Fire 72% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-RD009 

Flame length Percentage Crown Fire Percentage 
No Fire 36% No Fire 36% 
.01 - 4ft 64% Surface Fire 64% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-RD010 

Flame length Percentage Crown Fire Percentage 
No Fire 35% No Fire 35% 
.01 - 4ft 65% Surface Fire 65% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-RD011 

Flame length Percentage Crown Fire Percentage 
No Fire 45% No Fire 45% 
.01 - 4ft 55% Surface Fire 55% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC001 

Flame length Percentage Crown Fire Percentage 
No Fire 25% No Fire 25% 
.01 - 4ft 75% Surface Fire 75% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC002 

Flame length Percentage Crown Fire Percentage 
No Fire 17% No Fire 17% 
.01 - 4ft 83% Surface Fire 83% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC003 

Flame length Percentage Crown Fire Percentage 
No Fire 9% No Fire 9% 
.01 - 4ft 91% Surface Fire 91% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC004 

Flame length Percentage Crown Fire Percentage 
No Fire 12% No Fire 12% 
.01 - 4ft 88% Surface Fire 88% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-AC006 

Flame length Percentage Crown Fire Percentage 
No Fire 13% No Fire 13% 
.01 - 4ft 87% Surface Fire 87% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

 

 

 

 

WHA-AC007 

Flame length Percentage Crown Fire Percentage 
No Fire 5% No Fire 5% 
.01 - 4ft 95% Surface Fire 95% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC008a 

Flame length Percentage Crown Fire Percentage 
No Fire 1% No Fire 1% 
.01 - 4ft 99% Surface Fire 99% 
4-8 ft 2% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC008b 

Flame length Percentage Crown Fire Percentage 
No Fire 1% No Fire 1% 
.01 - 4ft 99% Surface Fire 99% 
4-8 ft 2% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC008c 

Flame length Percentage Crown Fire Percentage 
No Fire 1% No Fire 1% 
.01 - 4ft 99% Surface Fire 99% 
4-8 ft 2% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC008d 

Flame length Percentage Crown Fire Percentage 
No Fire 2% No Fire 2% 
.01 - 4ft 98% Surface Fire 98% 
4-8 ft 2% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-AC009 

Flame length Percentage Crown Fire Percentage 
No Fire 7% No Fire 7% 
.01 - 4ft 93% Surface Fire 93% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC010 

Flame length Percentage Crown Fire Percentage 
No Fire 3% No Fire 3% 
.01 - 4ft 97% Surface Fire 97% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC011 

Flame length Percentage Crown Fire Percentage 
No Fire 7% No Fire 7% 
.01 - 4ft 93% Surface Fire 93% 
4-8 ft Torching Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC012 

Flame length Percentage Crown Fire Percentage 
No Fire 6% No Fire 6% 
.01 - 4ft 94% Surface Fire 94% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC013 

Flame length Percentage Crown Fire Percentage 
No Fire 5% No Fire 5% 
.01 - 4ft 94% Surface Fire 94% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-AC014 

Flame length Percentage Crown Fire Percentage 
No Fire 2% No Fire 2% 
.01 - 4ft 98% Surface Fire 98% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-LC001 

Flame length Percentage Crown Fire Percentage 
No Fire 12% No Fire 12% 
.01 - 4ft 88% Surface Fire 88% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

 

 

 

 

WHA-LC002 

Flame length Percentage Crown Fire Percentage 
No Fire 20% No Fire 20% 
.01 - 4ft 80% Surface Fire 80% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-LC003 

Flame length Percentage Crown Fire Percentage 
No Fire 24% No Fire 24% 
.01 - 4ft 76% Surface Fire 76% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-LC004 

Flame length Percentage Crown Fire Percentage 
No Fire 16% No Fire 16% 
.01 - 4ft 84% Surface Fire 84% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-LC005a 

Flame length Percentage Crown Fire Percentage 
No Fire 31% No Fire 31% 
.01 - 4ft 69% Surface Fire 69% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-LC005b 

Flame length Percentage Crown Fire Percentage 
No Fire 28% No Fire 28% 
.01 - 4ft 72% Surface Fire 72% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-LC006 

Flame length Percentage Crown Fire Percentage 
No Fire 13% No Fire 13% 
.01 - 4ft 87% Surface Fire 87% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-LC007a 

Flame length Percentage Crown Fire Percentage 
No Fire 31% No Fire 31% 
.01 - 4ft 69% Surface Fire 69% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-LC007b 

Flame length Percentage Crown Fire Percentage 
No Fire 12% No Fire 12% 
.01 - 4ft 88% Surface Fire 88% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-LC007c 

Flame length Percentage Crown Fire Percentage 
No Fire 29% No Fire 29% 
.01 - 4ft 71% Surface Fire 71% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-LC007d 

Flame length Percentage Crown Fire Percentage 
No Fire 45% No Fire 45% 
.01 - 4ft 55% Surface Fire 55% 
4-8 ft 0% Torching 0% 
8.01 ft +   0% Crown Fire 0% 

WHA-LC008 

Flame length Percentage Crown Fire Percentage 
No Fire 21% No Fire 21% 
.01 - 4ft 79% Surface Fire 79% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-LC009 

Flame length Percentage Crown Fire Percentage 
No Fire 20% No Fire 20% 
.01 - 4ft 80% Surface Fire 80% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

 

 

 

 

 

WHA-LC010 

Flame length Percentage Crown Fire Percentage 
No Fire 23% No Fire 23% 
.01 - 4ft 77% Surface Fire 77% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-MK001 

Flame length Percentage Crown Fire Percentage 
No Fire 28% No Fire 28% 
.01 - 4ft 72% Surface Fire 72% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-MK002 

Flame length Percentage Crown Fire Percentage 
No Fire 28% No Fire 28% 
.01 - 4ft 72% Surface Fire 72% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-MK003 

Flame length Percentage Crown Fire Percentage 
No Fire 13% No Fire 13% 
.01 - 4ft 84% Surface Fire 84% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 

WHA-MK004 

Flame length Percentage Crown Fire Percentage 
No Fire 21% No Fire 13% 
.01 - 4ft 79% Surface Fire 87% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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WHA-MK005 

Flame length Percentage Crown Fire Percentage 
No Fire 99% No Fire 25% 
.01 - 4ft 1% Surface Fire 75% 
4-8 ft 0% Torching 0% 
8.01 ft + 0% Crown Fire 0% 
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APPENDIX B Fire Behavior by Treatment Area – Existing and Post Treatment 
University of California 
This table displays the RTA name, the percentage of area in which different flame lengths and potential are predicted 
following planned fire hazard reduction treatments. 

 
Claremont Canyon Existing Claremont Canyon Post-Treatment 
Flame length Percentage Crown Fire Percentage 

 

Flame length Percentage Crown Fire Percentage 
No Fire 1% No Fire 1% No Fire 1% No Fire 1% 
.01 - 4ft 23% Surface Fire 8% .01 - 4ft 99% Surface Fire 99% 
4-8 ft 46% Torching 91% 4-8 ft 0% Torching 0% 
8.01 -11 ft 25% Crown Fire 0% 8.01 -11 ft 0% Crown Fire 0% 
11.01 - 20ft 6%   11.01 - 20ft    

Strawberry Canyon Existing Strawberry Canyon Post-Treatment 
Flame length Percentage Crown Fire Percentage 

 

Flame length Percentage Crown Fire Percentage 
No Fire 10% No Fire 10% No Fire 2% No Fire 2% 
.01 - 4ft 28% Surface Fire 18% .01 - 4ft 98% Surface Fire 98% 
4-8 ft 40% Torching 72% 4-8 ft 0% Torching 0% 
8.01 -11 ft 14% Crown Fire 0% 8.01 -11 ft 0% Crown Fire 0% 
11.01 - 20ft 6%   11.01 - 20ft    
20 ft + 1%   20 ft +    

Frowning Ridge Existing Frowning Ridge Post-Treatment 
Flame length Percentage Crown Fire Percentage 

 

Flame length Percentage Crown Fire Percentage 
No Fire 1% No Fire 1% No Fire 1% No Fire 1% 
.01 - 4ft 43% Surface Fire 65% .01 - 4ft 99% Surface Fire 99% 
4-8 ft 46% Torching 34% 4-8 ft 0% Torching 0% 
8.01 -11 ft 8% Crown Fire 0% 8.01 -11 ft 0% Crown Fire 0% 
11.01 - 20ft 2%   11.01 - 20ft    
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APPENDIX C 
Fire Behavior by Treatment Area – Existing and Post Treatment 
City of Oakland This table displays the RTA name, the percentage of area in which different flame lengths and potential 
are predicted following planned fire hazard reduction treatments. 

 

Grizzly Peak Open Space Existing Grizzly Peak Open Space Post-Treatment 

Flame length Percentage Crown Fire Percentage Flame length Percentage Crown Fire Percentage 
No Fire 10% No Fire 10% No Fire 2% No Fire 4% 
.01 - 4ft 32% Surface Fire 0% .01 - 4ft 98% Surface Fire 96% 
4-8 ft 50% Torching 90% 4-8 ft 0% Torching 0% 
8.01 -11 ft 5% Crown Fire 0% 8.01 -11 ft 0% Crown Fire 0% 
11.01 - 20ft 3%   11.01 - 20ft    
BallFields Existing Ballfields Post-Treatment 

Flame length Percentage Crown Fire Percentage Flame length Percentage Crown Fire Percentage 
No Fire 3% No Fire 0% No Fire 0% No Fire 3% 
.01 - 4ft 22% Surface Fire 0% .01 - 4ft 98% Surface Fire 28% 
4-8 ft 64% Torching 100% 4-8 ft 2% Torching 69% 
8.01 -11 ft 9% Crown Fire 0% 8.01 -11 ft 0% Crown Fire 0% 
11.01 - 20ft 2%   11.01 - 20ft    
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WILDFIRE HAZARD ASSESSMENT 
AND TREATMENT AREAS 

This Wildfire Hazard Assessment report was prepared by Carol Rice, Wildland Resource 

Management Inc., and LSA Associates Inc. This report describes the methods used to determine and 

confirm wildfire hazard levels for park lands within the Study Area for the Wildfire Hazard 

Reduction and Resource Management Plan (Plan), a general description of identified wildfire hazards 

in the Study Area, and the methods used to identify the recommended treatment areas (RTAs) 

discussed later in the Plan. The first assessment, completed in 2006, addressed the following Hillside 

parks: Wildcat Canyon Regional Park, Tilden Regional Park, Claremont Canyon Regional Preserve, 

Robert Sibley Volcanic Regional Preserve, Huckleberry Botanic Regional Preserve, Redwood 

Regional Park, Leona Canyon Regional Open Space and Preserve, Anthony Chabot Regional Park, 

and Lake Chabot Regional Park. A second assessment was conducted in 2007 to address the 

remaining parks: Sobrante Ridge Regional Preserve, Kennedy Grove Regional Recreation Area, 

Temescal Regional Recreation Area, Roberts Regional Recreation Area, Pt. Pinole Regional 

Shoreline, and Miller/Knox Regional Shoreline. Based on these initial assessments, five shoreline 

parks within the Study Area were excluded for detailed assessment because the level of wildfire 

hazard posed by vegetation in those parks was not considered to be high due to their proximity to the 

San Francisco Bay, the lack ofwildland vegetation, and/or the developed nature of the parks. The 

parks not included for further study are: Brooks Island Regional Shoreline, Eastshore State Park, 

Middle Harbor Shoreline Park, Robert W. Crown Memorial State Beach, and Martin Luther King, Jr., 

Regional Shoreline. 

The results of these wildfire hazard assessments are displayed graphically in Figure 1: Wildfire 

Hazard Assessment (WHA) Map. The purpose of the WHA Map is to identify at-risk areas for further 

assessment and fuel modification recommendations. Many of these areas lie within the wildland­

urban interface, which for this Plan includes EBRPD land within 200 feet of a private structure under 

Diablo wind conditions for Hillside parks, and under a condition in which winds blow to the east for 

Shoreline parks. The size and boundaries of the wildland-urban interface area vary, depending on 

such site-specific conditions as property slope and types of vegetation present Based on these 

assessments, the following areas are identified on the WHA Map: 

• Lands within 200 feet of high-value (irreplaceable) EBRPD facilities and park residences. 

• Locations of Eucalyptus stands that represent significant threats from torching and crown fires 

that can cause ember flight. 
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• Other wildfire hazard assessment areas with identified high hazards for wildfires. 

The wildfire hazard assessments provided the basis for determining RTAs. There are approximately 

3,000 acres identified as having high wildfire hazards and potentially requiring treatment out of 

approximately 15,800 total acres included in the Study Area. Generally, areas requiring treatment are 

located along the western boundaries of Hillside parks in the Study Area and in tall tree stand stands 

on ridgetops within these parks. 

A. METHODS USED TO ASSESS WILDFIRE HAZARDS 

Based on available information, including aerial photographs, published reports, and site-specific data 

collected through site reconnaissance, the following process was used to determine what areas are 

identified on the WHA Map: 

• Execute the FlamMap model using severe weather conditions to identify and evaluate areas 

where there is potential for greater than 8-foot flame lengths to be created as well as crowning 

and torching potential; 

• Evaluate all areas with the potential for crown fires, torching, and ember production and throw 

(typically eucalyptus and pine groves); 

• Identify locations of values-at-risk and high-value facilities within the Study Area; 

• Identify Strategic Fire Routes; 

• Coordinate and verify RTAs through site visits conducted in conjunction with EBRPD Fire 

Department, Stewardship, and Operations staff and the project team. 

Criteria used in the fire behavior models to identify and designate high-hazard areas consisted of the 

following: 

• Predicted flame length 

• Spotting potential 

• Proximity to structures both inside and outside the District boundaries 

• Position of spotting hazards on slopes. 

All fire behavior predictions are assumed to be under Diablo wind conditions with extremely hot, dry 

weather. Proximity to major evacuation routes was an additional consideration. Figure I shows how 

the wildfire assessment methodology was applied to evaluate and identify areas of high fire hazards. 
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Figure 1: Application of Methodology Identifying High Fire Hazard 
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1. Fire Behavior Modeling 

Most fire hazard assessments center on three main factors-fuels, weather, and topography­

although elevation and fire history can also be included. Fire behavior results from the combination of 

these three factors, and predictions of fire behavior can use these factors to identify where 

containment areas may be most effective and where access may be precluded during a fire. Fire 

behavior outputs also can warn where natural resources may be unduly harmed by a wildfire and 

where it may be inconsequential to natural resources. 

The FlamMap fire behavior prediction model was used for this wildfire hazard assessment. FlamMap 

is an updated version of the BEHAVE-type model outputs of the fire behavior prediction system and 

was used to assess current relative hazards throughout the Study Area. 

FlamMap Development, Inputs and Assumptions 

FlamMap is a computerized fuel and fire behavior prediction model developed by the USDA Forest 

Service at the Intermountain Forest Fire Research Laboratory. Heat transfer formulae in FlamMap are 

based on the software program BEHAVE, used in wildfire behavior prediction since the 1970s. 

FlamMap allows prediction of fire behavior on a spatial basis, portraying the locations of various 

flame lengths, heat release, and rates of spread along with predicted types of fire (e.g., crown fire, 

surface fire, or a fire that torches trees). 

FlamMap uses known data to describe the terrain, weather, and fuels on the site. In order to correctly 

model a fire, a number of data themes must be developed for the FlamMap program, including slope, 
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elevation, aspect, fuel model, tree height, height to live tree canopy base, tree crown density, weather, 

and wind speed and direction. Information in Appendix A includes the FlamMap input files and 

assumptions: units of measurement, sources of information, and effects of each input on fire behavior 

prediction. Burning characteristics associated with each fuel model are also described, including the 

general rate of fire spread, range of fire intensity, and the strata in which the fire burns. Weather 

inputs used for the fire behavior modeling include values for the temperature and relative humidity as 

well as the time of day in which the minimum and maximum values of both measurements occur. 

Hourly observations of wind speed and direction and presented, as are the fuel characteristics 

assigned to each vegetation type. The surface fuel model number, along with estimates for tree height, 

height to live crown base, and canopy cover are also presented. Appendices B and C include 

descriptions of fire behavior for the fuel models used in this WHA and the weather inputs used for the 

WHA's FlamMap simulations, respectively. 

FlamMap Outputs 

Two factors-flame length and crowning activity-are particularly important for prioritizing 

locations of high fire hazard. Flame length is often correlated to the ability to control a fire. A flame 

length of eight feet is typically used as a cut-off point for strategic firefighting decisions on whether 

to attack the fire directly or to attempt control through indirect methods. Attacking the fire directly 

involves efforts to slow the flaming front at its head - where it is advancing fastest. Indirect attack 

involves fire control methods on the fire's flank or well ahead of the fire (i.e., using backfires or 

retardants). 

High flame lengths bear significant correlation to structural damage. Fire intensity, as determined by 

flame length, was determined to be the most important factor in many studies of structural damage 

from fire. Flame lengths are often used as a proxy for fire intensity because they are highly correlated 

to fire intensity. 

Crowning activity indicates locations where fire is expected to travel into and possibly consume tree 

crowns. When a fire burns through tree crowns, countless embers are produced and are distributed, 

sometimes at long distances. These embers can start new fires, which can each grow and confound 

fire suppression activities. Hot fires can also create embers that loft ahead of the :flaming front, 

igniting new fires called "spot fires". "Spotting potential" and "crowning potential" describe the 

propensity of vegetation to create and disburse embers that have the potential to start numerous new 

fires well in advance of the main fire. 

Flame lengths that are greater than eight feet are especially important when nearer to high values at 

risk. Fire control is likely to be attempted nearest the structures, so a flame length below eight feet 

can be most effective in aiding fire control attempts. Additionally, reducing fire intensity nearest the 

structure also increases chances the structure will escape damage from fire. By contrast, areas further 

away from values at risk and away from strategic control locations may experience higher flame 
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lengths with lesser impact because the vegetation itself is adapted to fire of similar intensity, and less 

potential for damage to values at risk exists. It should be noted that not all areas with the potential for 

high flame lengths can be cost-effectively treated with minimal effects to the environment. 

Within the Study Area's Hillside parks, approximately 357 acres of park land are located within 200 

feet of structures outside EBRPD's jurisdiction; locations within this 357 acres in which flame 

lengths are predicted to have flames longer than eight feet were determined to be of high hazard. 

2. Ember-Production Risk Assessment 

Hazard assessment within pine and eucalyptus groves focused on ember production and distribution 

of these firebrands to values at risk - particularly structures along the western edges of park lands. 

The assessment considered the position of these pine and eucalyptus groves on slopes, their distance 

from structures, their elevation in relation to structures, and those groves larger than ~-acre in size. 

Figure 2 illustrates factors used to evaluate ember-producing tree stands. 

• RidgetopN alley: Because it is much easier for crown fires to loft embers a long distance when 

the fire occurs at the top of a hill rather than down in a valley, ember-producing stands such as 

pine and eucalyptus were examined to determine whether they stood within 100 feet in elevation 

from ridgetops. By contrast, such stands in valley bottoms are less hazardous with respect to 

ember production and distribution. 

• Torching: FlamMap outputs for crown fire prediction were used as the basis of for considering 

torching potential. The proportion of the stand predicted to torch was used as a factor in the 

determination of wildfire hazard. Overall, approximately 20 percent ofRTAs in areas 

predominated by eucalyptus stands were predicted to torch. 

• Proximity to Homes: While eucalyptus-and to a lesser extent, pine trees-have been known to 

deposit burning embers miles away, the closer the structure is to any ember producer, the greater 

the risk of starting fires. Stands within 500 feet of structures were determined to be more 

hazardous than those further away. 

As with areas of high flame length, not all the areas of high ember production or spotting potential 

can reasonably be treated without significant cost or environmental concerns. For those areas of high 

spotting potential, position on the slope greatly influences how far embers can be cast; therefore, this 

aspect factors into prioritizing treatment areas. Embers originating on the top of a slope can travel 

farther than embers lofted from a valley floor. Approximately 1,115 acres were considered to have a 

high potential for crown fire production and ember throw in the Study Area. 
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These two photographs illustrate factors considered in the analysis of eucalyptus groves. The peak of Round Top (left, and right rear) is 
covered with eucalyptus stands several hundred feet above homes west of Skyline Blvd. and would be vulnerable to ignition from embers 
under Diablo wind conditions. 

WILDLAND RESOURCE MANAGEMENT, INC. 
JULY 2009 

EAST BAY REGIONAL PARK DISTRICT 
WILDFIRE HAZARD REDUCTION AND RESOURCE MANAGEMENT PLAN 

WILDFIRE HAZARD ASSESSMENT AND TREATMENT AREAS 

3. Fire Professional Judgment 

Fire behavior models are best used in conjunction with professional expertise. This different 

perspective buffers any faulty assumptions or biases the model might resulting from variations in 

model inputs, and offers a level of ground-trothing to the assessment of potential fire hazards. As part 

of this assessment EBRPD staff and local vegetation and fire protection experts were consulted 

regarding the values to be used when defining fuel characteristics based on the structure and growth 

patterns of various vegetation types present. 

4. Strategic Fire Routes 

Strategic Fire Routes to facilitate and support emergency access as well as evacuation during an 

emergency incident were determined based on the professional knowledge, expertise, and field 

review and validation of Park Supervisors, Park Unit Managers, the EBRPD Fire Chief, and the Chief 

of Park Operations. As part of the annual review and update of the Plan, EBRPD staff will 

continuously review and revise the strategic fire routes map as necessary in response to changing 

conditions. 

5. Site Confirmation 

Areas of potential high fire hazard in each park were visited to confirm information included on the 

WHA Map; photographs of each location were taken to document existing conditions. Based on site­

specific conditions seen during these site visits, the information displayed on the WHA Map was 

either verified or updated to reflect existing conditions, and boundaries of hazard areas were further 

delineated. Confirmation of the hazard assessment was performed by EBRPD staff and local fire 

protection and vegetation experts; as the planning process for this Plan was executed, additional 

confirmation of existing conditions onsite and the corollary information displayed on the WHA Map 

was conducted. 
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B. DESCRIPTION OF WILDFIRE HAZARDS IN THE STUDY AREA 

This section describes the potential wildfire hazards found within the Study Area that were used to 

determine RTAs for the Plan. The Draft WHA Map, as shown in Figure 3, displays the spatial 

distribution of locations that were assessed for potential flame lengths and crown fire activity. As 

noted previously, flame lengths are closely related to the vegetation types. 

1. Vegetation Types with High Hazard Areas 

The longest flame lengths are found in areas of north coastal scrub; the lowest are found in oak 

woodlands where no understory is present. Flame lengths in grasslands are high, but with regular 

treatment flame lengths are dramatically reduced. However, serpentine grasslands are assumed to 

produce low flame lengths even without treatment. 

2. Locations of Crown Fire Activity and Torching 

There are many locations where the potential for crown fire activity is significant; these areas 

generally have dense canopies of eucalyptus or pines with concentrations of understory vegetation. 

Each patch of vegetation with the potential for active crown fires is less than 10 acres. 

Areas of possible torching, where flames involve the tree crown but fire does not spread from crown 

to crown, are more common and generally result from an accumulation of understory vegetation and 

low-hanging branches. By contrast, crown fires spread from tree canopy to tree canopy and require 

dense overstory vegetation to perpetuate the fire. 

3. Areal Extent of High Fire Hazard Areas 

Only 7 .5 percent of vegetated areas within the Hillside parks are predicted to produce flame lengths 

longer than 8 feet, with the majority of the Hillside parks predicted to generate flames less than 8 feet 

in length; In the Shoreline parks only 13 percent.of the total vegetated areas are expected to produce 

flames of 8 feet or longer. 

The total area where active crown fire potential exists was less than one percent in the Hillside parks, 

and slightly more than one percent for the Shoreline parks. However, the acres covered by vegetation 

expected to torch during wildfires that occur under high fire danger conditions is considerably greater, 

covering approximately 20 percent of the Hillside parks and 13 percent of the Shoreline parks. 
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4. Characteristics of Ember-Producing Areas 

A total of 1,507 acres of eucalyptus and pine stands were 

determined to be of high hazard, based on a variety of 

characteristics, including crown fire potential, distance 

from structures, and position on the slope. Of the 1,507 

acres, approximately 7 4 percent were predicted to have a 

high crown fire potential, and 82 percent were located on 

ridgetops. Some of these areas are also located within 

200 feet of structures and/or have the potential to 

produce flame lengths greater than 8 feet. Areas with a 

high potential for long-range ember production and 

distribution were located in all of the parks with the 

exception of Temescal, Pt. Pinole, and Sobrante Ridge. 

Tables 1 and 2 list the distance and distribution, 

respectively, of high hazard ember-producing stands in 

the Study Area as well as the approximate total acreages 

of these areas in each park. 

Table 1: Distribution of High-Hazard 
E mer b P ro d ucmg . T ree St an d s 
Park Acres 
Chabot 805 
Claremont Canyon 17 
Huckleberry 3 
Kennedy Grove 5 
Lake Chabot 58 
Leona 0 
Miller-Knox 3 
Pt. Pinole 0 
Redwood 105 
Sibley 84 
Sobrante Ridge 0 
Temescal 0 
Tilden 396 
Wildcat 38 
Source: East Bay Regional Park District. 2007. File 
"Ebhil_06.dbf' dated 11-1-07. 

Table 2: Distance of High-Hazard Ember 
P ro d ucme; . T ree St an d s f rom St rue t ures 
Distance of Stands to Structures Acres 
Stand w/in 500 ft of structures 410 
Stand 500 - 1000 ft of structures 86 
Stand 1000 - Yi mile of structures 189 
Stand Yi - Yi mile of structures 438 
Stand Yi -1 mile of structures 198 
Stand great than 1 mile from structures 186 

Firebrands have been known to ignite new fires well 

over one mile from their source. More firebrands are 

distributed in shorter distances from the source, 

making the distance from an ember-producing stand an 

important factor in hazard identification. 

Approximately 25 percent of the high hazard ember­

producing areas are within 5 00 feet of structures 

outside EBRPD lands; approximately 7 5 percent of the 

areas are within ~ mile of structures outside EBRPD 

lands. 

Source: Wddland Resource Management, Inc. 2007. East Bay 
Regional 
Park District. 2007. 
File "Ebhil_06.dbf' dated 11-1-07. 

5. Discontinuity of High Fire Hazard Areas 

Areas of long flame length are not continuous along the western borders of the Hillside parks because 

of previous maintenance work undertaken by EBRPD and because some areas, such as oak/bay 

woodlands with sparse understory or irrigated landscapes such as golf courses, are inherently low 

hazard. Areas of predicted crown fire activity are predominantly discontinuous and positioned inside 

areas of increased torching potential and where flame lengths are greater than 8 feet. The greatest 

concentration of predicted active crown fire occurs in the eucalyptus groves in Lake Chabot Park. 

Other areas of predicted active crown fire are located along Inspiration Point, north and east of the 

Nature Center in Tilden Park, and on the western slope of Miller Knox south of the Corporation Yard. 
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Areas of torching are more widespread, but are located in the same vicinity as areas of predicted 

crown fire spread. Areas predicted to produce long flame lengths were also discontinuous in nature. 

C. METHODS USED TO DETERMINE RECOMMENDED TREATMENT AREAS 

While the Wildfire Hazard Assessment identified primarily areas of high hazard, additional 

considerations were incorporated into the process of selecting and mapping Recommended Treatment 

Areas (RTAs) for fuel reduction and vegetation management activities to be undertaken by EBRPD. 

These considerations include whether an area may be rated as lower in relative hazard but is expected 

to become a high hazard area without continuing action or initial treatment. In other areas, hazards 

may not be sufficient to warrant ranking as a high hazard area, but an immediate need for defensible 

space would be required and maintained according to applicable regulations and to protect some 

facilities that are deemed irreplaceable. Another situation that would require treatment regardless of 

its existing hazard rating is the installation of potential safety zones to serve as firefighter refuges 

during fire suppression operations. 

The process for determining which areas were selected as RTAs involved the following tasks: 

• Include areas identified in the WHA as requiring treatment (i.e., areas of high flame length within 

200 feet of the western boundary and areas of high ember production and distribution). The 

western boundary of the Hillside parks, which contains the dominant portion of the wildland­

urban interface in the Study Area, was determined to be the location where the greatest values at 

risk are exposed during Diablo wind conditions that coincide with high fire danger. 

• Identify values within the Study Area that require development and maintenance of defensible 

space (Park District facilities at risk). 

• Identify areas for potential use as firefighter safety and refuge during suppression activities 

(safety zones), or areas critical for firefighting operations aimed at fire containment. 

• Identify and evaluate areas where fuel modification activities have previously taken place and 

must be continued to maintain fire-safe conditions. 

• Coordinate and ground-truth potential treatment areas with the EBRPD Fire Department, 

Stewardship, and Operations staff and the project team. 

• Identify and evaluate where fuel modification activities are proposed (FEMA plan). 

• Assess onsite conditions to confirm FlamMap models and fuel conditions for vegetation types 

present. 

The factors considered in identifying and mapping the RTAs are described below. Information within 

this section is based on available information including EBRPD staff reports, meetings with EBRPD 

staff, published reports, and site reconnaissance. The Polygon Justification section in Appendix E 
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details specific reasons why RTAs were selected. Appendix F provides the amount of each vegetation 

type (greater than 0.1 acres) for each RTA. 

1. Areas of ffigh Wildfire Hazard 

See the information provided in Section A. Methods Used to Assess Wildfire Hazard above. 

2. Firefighting Safety and Operations 

Safety zones may be used in times of fire suppression as a place of refuge during unexpected fire 

behavior or unanticipated changes in operations. The location of six safety zones were identified in 

Redwood and Anthony Chabot parks. Safety zones were located at the intersections of fire roads and 

in areas of moderate to low hazard. 

Several locations were identified that are critical to firefighting efforts in containing a wildfire 

spreading under Diablo wind conditions. These strategic locations area generally situated at ridgelines 

between major watersheds or on spur ridgelines where containment efforts could reduce fire spread 

towards residential neighborhoods. 

3. Facilities at Risk 

A 200-foot buffer was identified around facilities at risk (shown in Table 3) that were identified by 

EBRPD as highly valued. Facilities were considered to be at high fire risk when flame lengths inside 

or adjacent to the 200-foot buffer around the facility were modeled at 8 feet or longer. Only those 

facilities that were highly valued and those at high fire risk were identified as RTAs, with one 

exception. A residence, irrespective of the risk it currently faced, was identified as an RTA because of 

potential life-safety concerns. 

4. Locations of Previous Fuel Modification Activities 

Where fuel modification activities have previously taken place, continued maintenance must typically 

be performed to maintain fire-safe conditions. Despite previous work, in some locations high flame 

lengths are predicted due to vegetation types present and the nature of fuels treatment activities 

previously performed. In these circumstances, new methods or a new interval between treatments 

may be recommended. Based on the wildfire hazard assessment, areas where previous vegetation 

management activities have created a self-sustaining fire-safe condition (i.e., where maintenance is 

not necessary) were also identified for future monitoring and treatment, if needed. 
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Table 3: Developed Facilities in the Study Areaa 
Facility Facility Type RTA Facility at Risk? 
Kennedy Grove Regional Recreation Area 
Fem Cottage Building KG003  
Kennedy Grove Park Office & Service Yard Building KG003  

Wildcat Canyon Regional Park 
Alvarado Office/Service Yard Building WC005  

Tilden Regional Park 
Wildcat View Group Shelter (WCC) Camp TI002a  
EEC Complex and Residence Building TI002a  
New Woodland Camp Shelter Camp TI002a  
Merry-Go-Round Complex/Residence & MGR Bathroom Building TI008b  
Tilden Corp Yard and Residence Building TI015  
GGLS Clubhouse/Train Facilities Building TI015  
Steam Trains Bathroom/Roundhouse & Facilities Building TI015  
Botanic Garden Garden TI021  
Pony Ride Complex Equestrian   
Lake Anza Complex/Concession/Residence Building   
Brazil Building and Residence Building   
Tilden Golf Course Facility Building   
Tilden Golf Course Maintenance Structures Building   
Gillespie Group Camp Camp   

Claremont Canyon Regional Preserve 
Gelston Street Field Offices/Park Office Building CC008  

Temescal Regional Recreation Area 
Temescal Bathing Facility Bath House TM001  
Temescal Park Office and Restrooms Building   

Sibley Volcanic Regional Preserve 
Park Residence Building SR005  
Sibley Visitors Center Building SR005  
Sibley Office/Shop/Park Residence Building   

Redwood Regional Park 
Redwood Skyline Gate Residence Building RD001  
Girls' Camp Shelter & Picnic Area Camp RD003  
Archery Range Building RD005b  
Redwood Bowl Residence Building RD005b  
Park Residence Building RD006  
Park Office Building RD006  
Concession, Swim Complex Building RD006  
Trudeau Center Building RD008  
Stable Equestrian RD009  
Redwood Stables Residence Building RD009  
Redwood Schoolhouse Building RD010  
Fire Station #2 Building RD010  
Chabot Space and Science Center Building   
Redwood Park Entrance Residence Building   
Office/Garage/Service Yard Building   

Anthony Chabot Regional Park 
Chabot Equestrian Center Equestrian AC007  
Marksmanship Water Tank Water Tank AC010  
Group Camp - Hawk Ridge Shelter Camp AC0ll  
Skyline Ranch Stables Equestrian   
Marksman Range, Residence, Office Building   
Service Yard, Park Residence, Kiosk Building   
Willow Park Golf Course Structure Building   

11 P:\EBR06011PRODUCTS\Fire Plan Products\Public Review Draft Plan\Appendices\Appendix C -WHA\WHA-formatted.doc (7/14/2009)  



WILDLAND RESOURCE MANAGEMENT, INC. 
JULY 2009 

EAST BAY REGIONAL PARK DISTRICT 
WILDFIRE HAZARD REDUCTION AND RESOURCE MANAGEMENT PLAN 

WILDFIRE HAZARD ASSESSMENT AND TREATMENT AREAS 

Table 3 Continued 
Facility Facility Type RTA Facility at Risk? 
Anthony Chabot Re2ional Park 
Public Safety HQ, Nike Classroom and Park Office Building 
Lake Chabot Residence/Marina/Cafe Building 
South County Yard Building 

Point Pinole Regional Shoreline 
Point Pinole Park Office & Corporate Yard Building 

Miller/Know Regional Shoreline 
Golden State Railroad Museum & Park Office Building 

a Facilities outside of RTAs have not been further evaluated in this Plan.
Source: East Bay Regional Park District, 2008. Various GIS files, 10-22-08. 

5. Site Confirmation

RTAs in each park were visited and photographed to confirm mapping and record vegetation types 
currently onsite. Based on site-specific conditions seen during these site visits, the information 
displayed on the WHA Map was either verified or updated to reflect existing conditions, and 
boundaries of hazard areas were further delineated. Confirmation of the hazard assessment was 
performed by EBRPD staff and local fire protection and vegetation experts; as the planning process 
for this Plan was executed, additional confirmation of existing conditions onsite and the corollary 
information displayed on the WHA Map was conducted. 
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APPENDIX A: FLAMMAP INPUT FILES AND 
ASSUMPTIONS 

To model fire behavior a number of data themes must be developed for the FLAMMAP program. 
These include: 

Elevation: Measured in feet above sea level. This is necessary for adiabatic adjustment of 
temperature and humidity between elevations and for conversion of fire spread between 
horizontal and slope distances 
Source: USGS digital elevation models 

Slope: Pe~cent of inclination from the horizontal. Slope is used to compute steepness effects on 
fire spread and solar irradiance. 
Source: USGS digital elevation models 

Aspect: Azimuth values degree clockwise from north. Aspect is used to compute effects on fire 
spread and solar irradiance. 
Source: USGS digital elevation models . 

Fuel Model: Fuel models, organized and described as Fire Behavior Prediction System in terms 
of fuel volume, structure, and chemistry. Fuel types were determined using a set of decision 
rules that translate vegetation to fuel types .. This approach was preferred over using state-wide 
fuels map developed by CDF (available from the internet) because the state-wide map was 
deemed less accurate. The vegetation was mapped by EBRPD staff, updated in 2006. 
Approximately 3 00 vegetation types were mapped, with details noted regarding understory and 
overstory dominance of various species present. See Appendix A for a description of the Fire 
Behavior for the fuel models selected. 
Source: Aerial photography, botanical field surveys, translation from vegetation maps, expert 
opinion 

Canopy Cover: Canopy cover is necessary to compute shading and wind reduction factors. Was 
determined by the 2006 vegetation type map and adjusted by field observations and/or expert 
opinion. 
Source: Aerial photography, botanical field surveys, translation from vegetation maps, expert 
opinion 

Tree Height: Tree height is used to compute spotting distance and crown fire characteristics. 
Was determined by the 2006 vegetation type map and adjusted by field observations and/or 
expert opinion. 
Source: Aerial photography, botanical field surveys, translation from vegetation maps, expert 
opinion 

Crown Base Height, or Height to Live Canopy: Crown base height is an important parameter for 
determining the transition from surface fire to crown fire. This value incorporates the effects of 
ladder fuels in increasing vertical continuity and assisting transition to crown fire. Was 
determined by the 2006 vegetation type map and adjusted by field observations and/or expert 
opinion. 
Source: Aerial photography, botanical field surveys, translation from vegetation maps, expert 
opinion 



Weather: Weather is important to determine environmental conditions during the simulation. 
The weather data theme describes the maximum and minimum temperature and relative humidity, 
and the time in which the maximum and minimum temperature occurs in order to dry and moisten 
fuels accordingly. Weather data was collected for a 10-year period; the actual observations for 
October 23-28, 2003 were used for the simulation. The weather observed on these days is among 
the driest in the previous 10 years. 
Source: Oakland North remote automated weather station, located near Grizzly Peak and 
Marlborough Terrace in Oakland, above Gwin Canyon. 

Wind: Wind provides a heat transfer mechanism and influences the direction of fire spread. The 
wind data theme describes the wind speed and direction every hour throughout the simulation. 
Weather data was collected for a 10-year period; the actual observations for October 23-28, 2003 
were used for the simulation. The wind speed observed on these days is among the windiest in 
the previous 10 years. The direction of the wind was consistent with a long-term Diab lo Wind 
event. 
Source: Oakland North remote automated weather station 

FLAMMAP and FARSITE Inputs Files 
The following discussion describes files used as inputs to the wildfire simulation program, 
F ARSITE. These consist of: 
1. conversion files (* .cnv ), where the fuel model specified in the spatial categorization of fuels 

is changed to another fuel model, or a custom fuel model. 
2. adjustment files, where the rates of spread for each fuel model are adjusted to account for the 

inherent over-prediction of spread rates by the heat transfer models, 
3. custom fuel models (*.find) where fuels are def med that are not part of the standard fuel 

models (such as grazed grass, or an interpretation of mature landscaping), 
4. fuel moisture files (*.fins), where for each fuel model, the initial fuel moisture for each size 

class of fuels is defined for each fuel model. The moisture content of live woody fuels and 
live herbaceous fuels are similarly defmed for each fuel model. 

In all files, the format follows that required by the F ARSITE version 4.0, 1997, by Mark A. 
Finney. F ARSITE is available from Systems for Environmental Management, PO Box 8868, 
Missoula, MT, 59807, or from www.fire.org/tools. 

Conversion file 
No conversion files were used. 

Adjustment file 
An adjustment factor of .4 was selected for both fuel models because the spread of unadjusted 
simulations appeared to be unrealistic. The fire behavior prediction model assumes a steady and 
constant wind speed which would produce a fire with optimum spread rates. In reality, wind 
speeds fluctuate, causing fire spread to stop, and requires re-acceleration. Thus the spread of fire 
routinely is over-predicted. The wind speeds were less than 20 miles per hour, and while quite 
windy, could not merit a higher adjustment factor. All fuel models were assigned an adjustment 
factor of 0.4. 

Custom Fuel Model file 
Many custom fuel models were used to portray with more accuracy the types of fuel models 
found on the site. In all cases these custom fuel models used a standard fuel model as a base; the 
value of only one parameter was changed. In cases where especially flammable vegetation was 



Standard Fuel New Custom 
Model Fuel Model 

Moist fuel models 61 

Moist fuel models 20 
Moist fuel models 30 

Moist fuel models 40 

Moist fuel models 60 
Moist fuel models 50 
Moist fuel models 80 
Oily Fuels 14 
Oily Fuels 15 
Oily Fuels 16 
Oily Fuels 17 
Oily Fuels 18 
Oily Fuels 19 
Oily Fuels 21 

present (eucalyptus and pines), the heat content of the dead and live fuel was raised. In cases 
where the foliage was expected to be more moist, the initial fuel moisture of the living material 
was raised. 

Fuel Moisture file 
This file specifies the moisture in the fuels of various sizes, and specifies how much moisture is 
in leaves as well. The weather files then dry out or add moisture depending on ambient 
conditions. The first column is the fuel model number, the remaining columns are moistures by 
size class and live material. These values were taken from a range of moistures monitored 
throughout the state for the last 20 years. 
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APPENDIX B: DESCRIPTIONS OF FIRE BEHAVIOR FOR 
FUEL MODELS 

From: Anderson, Hal E; Aids to Determining Fuel Models for Estimating Fire Behavior. Gen. Tech 
Report INT-122, 1982, and Rothermel, Richard C. How to predict the Spread and Intensity of Forest 
and Range Fires, Gen. Tech. Report INT-143. 

FUEL MODEL 1: GRASS AND CUSTOM FUEL MODEL OF GRAZED GRASS. Primary 
carrier of the fire is grass. Expected rate of spread in ungrazed grass is moderate to high, with low to 
moderate fireline intensity (flame length). Fires are surface fires that move rapidly through cured grass 
and associated material. Grazed grass produces significantly lower flame lengths and spreads slower 
by one-quarter to one-half the rate. 

The entire fuel volume, estimated to range between .75 and 3 tons/acre consists offme fuels, (<.25 
inches in diameter). The fuel bed depth is expected to be the approximate height of the grass, or one 
foot tall. 

FUEL MODEL 2: (Savannas and Forest & Grass) Primary carrier of the fire is shrub or litter 
beneath the shrub. Expected rate of spread and fireline intensities are moderate to high. Fire spread is 
through the fme herbaceous fuels, either curing or dead. These are surface fires where the herbaceous 
material, besides litter and dead-down stemwood from the open shrub or timber overstory, contribute 
to fire intensity. 

Of the total 4 tons/acre fuel loading in Savannas, one-half, or 2 tons/acre, is found in fme fuels (<.25 
inches in diameter). Twigs from .25 inches to one inch in diameter comprise 1 ton/acre; larger 
branches from 1 to 3 inches in diameter represent .5 tons/acre. Live foliage also comprises .5 
tons/acre. The fuel bed depth is expected to be the approximate height of the grass, or one foot tall. 

FUEL MODEL 4: (Chaparral) Fire intensity and fast-spreading fires involve the foliage and live and 
dead fine woody material in the crowns of a nearly continuous secondary overstory. Stands of mature 
shrub, 6 or more feet tall, such as California mixed chaparral...are typical candidates. Besides 
flammable foliage, there is dead woody material in the stand that significantly contributes to the fire 
intensity. Height of stands qualifying for this model depends on local conditions. There may be also a 
deep litter layer that confounds suppression efforts. 

This fuel model has a large portion of fuel as foliage in the canopy. The fuel loading by size class 
follows: Fine dead fuels (<.25 inch diameter) represents 5.01 tons per acre. Fuels which are .25 - 1.00 
inches in diameter total 4.01 tons/acre, and fuels between 1to3 inches in diameter total 2.00 tons per 
acre. Live herbaceous fuels are not a significant component in this fuel model, however live woody 
fuels constitute 5.01 tons per acre of fuel. The total loading of fuel exceeds that of fuel model 9, over 
16 tons/acre. 

FUEL MODEL 5: (Coastal Scrub) Fire is generally carried in the surface fuels that are made up of 
litter cast by the shrubs, and the grasses or forbs in the understory. The fires are generally not very 
intense because surface fuel loads are light, the shrubs are young with little dead material, and the 
foliage contains little volatile material. Fuel loads are less than 5 .5 tons per acre, with almost one-half 
in twig-sized fuels and live fuels. The FBPS notes that shrubs are not very tall, but typically scrub in 
the District is to 10 feet tall. 

FUEL MODEL 6: (Riparian Woodland) Fire carries through the shrub layer where the foliage is 
more flammable than fuel model 5, but requires moderate winds, greater than 8 mi/hr at midflame 
height. Fire will drop to the ground at low windspeeds or openings in the stand. The shrubs are older, 
but not as tall as shrub types of model 4, nor do they contain as much fuel as fuel model 4. A broad 



range of shrub conditions is covered by this model. Fuel situations to consider include intermediate­
aged stands of chamise, chaparral, and oak brush. 

FUEL MODEL 8: (Oak Forest) Slow burning ground fires with low flame heights are generally the 
case, although an occasional "jackpot" or heavy fuel concentration may cause a flare up. Only under 
severe weather conditions involving high temperatures, low humidities and high wind do the fuels pose 
fire hazards. A compact litter layer (composed of needles, leaves, and some twigs) supports fire, since 
little undergrowth is present in the stand. 

The total fuel load of the Oak Forest is 5 tons/acre, with one-half of the volume consisting of material 
one to three inches in diameter. 1.5 tons/acre is found in fine dead fuels (<.25 inch diameter). Fuels 
which are .25 - 1.00 inches in diameter total I ton/acre. Live herbaceous and live woody fuels are not 
a significant component of this fuel model. While the forest height may be greater than 40 ft, the fuel 
bed height is considered .2 ft, or under 2.5 inches. 

FUEL MODEL 9: (Mixed Hardwood) Fire runs through the surface litter faster than model 8 and has 
a higher flame height. Both long-needle conifer and hardwood stands ... are typical. Fall fires in 
hardwoods are representative, but high winds will actually cause higher rates of spread than predicted. 
This is due to spotting caused by rolling and blowing leaves. Closed stands of long-needled pine like 
ponderosa, Jeffrey, and red pines ... are grouped in this model. Concentrations of dead-down woody 
material will contribute to possible torching out of trees, spotting, and crowning. 

FUEL MODEL 10: (Redwood Forest) The fires burn in the surface and ground fuels with greater fire 
intensity than the other timber litter models. Dead down fuels include greater quantities of 3-inch or 
larger limbwood resulting from over-maturity or natural events than create a large load of dead 
material on the forest floor. Crowning out, spotting, and torching of individual trees is more :frequent 
in this fuel situation, leading to potential fire control difficulties. Any forest type may be considered if 
heavy down material is present; for example, insect- or disease-ridden stands, wind-thrown stands, 
over-mature stands with deadfall, and aged slash from light thinning or partial cutting. 

The following table identifies 13 standard fuel models. These fuel models were 
identified by Hal E. Anderson in Aids to Determining Fuel Models for Estimating Fire 
Behavior. Gen. Tech Report INT-122, 1982 and Richard C. Rothermel in How to predict 
the Spread and Intensity of Forest and Range Fires, Gen. Tech. Report INT-143. TIA 
indicates tons per acre. 1-H is an abbreviation for fuels smaller than )l,i. inch in diameter. 
10-H, for fuels )l,i. - 1 inch in diameter, 100-H for fuels 1 - 3 inches in diameter. "Live" 
indicates living herbaceous fuels, and "woody" indicates foliar fuels of woody shrubs. 
Fuel Bed Depth is the height above ground in which the fuel is distributed. The moisture 
of extinction is the amount of dryness at which fire will not be sustained. ROS is Rate of 
fire spread, and FL is flame length. 



Table 1: Description of Fuel Models 

Fuel 
Model 

Typical 
Fuel 

Complex 

Fuel Loading (T/A) 
Fuel 
Bed 

Depth 
(ft) 

Moist. of 
Extinction 

Dead 
Fuels(%) 

ROS* 
ch/h 

FL* 
(ft) 1-H 10-H 

100- 
H Live 

1 
Short 
Grass 0.74 0 0 0 1 12 78 4 

2 Timber 2 1 0.5 0.5 1 15 35 6 
3 Tall Grass 3.01 0 0 0 2.5 25 104 12 
4 Chaparral 5.01 4.01 2 5.01 6 20 75 19 
5 Brush 1 0.5 0 2 2 20 18 4 

6 
Dormant 

brush 1.5 2.5 2 0 2.5 25 32 6 

7 
Southern 
Rough 1.13 1.87 1.5 0.37 2.5 40 20 5 

8 
Closed 
Timber 
Litter 

1.5 1 2.5 0 0.2 30 2 1 

9 
Hardwood 

Litter 2.92 0.41 0.15 0 0.2 25 8 3 

10 Timber 3.01 2 5.01 2 1 25 8 5 

11 
Light 

Logging 
Slash 

1.5 4.51 5.51 0 1 15 6 4 

12 
Medium 
Logging 

Slash 
4.01 14.03 16.53 0 2.3 20 13 8 

13 
Heavy 

Logging 
Slash 

7.01 23.04 28.05 0 3 25 14 11 

*ROS and FL are represented under a fine dead fuel moisture of 8%, a midflame windspeed of
5 mi/h, and live fuel moisture, if present, of 100% (Anderson, 1982). 
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APPENDIX C: WEATHER INPUTS FOR FLAMMAP 
SIMULATIONS 

October 23-28, 2003 

Date ppt time time minT maxT max RH min RH elev 
ofmin T ofmax T 

10 23 00 0100 1500 55 81 99 9 1500 
10 24 00 0800 1500 64 79 23 10 1500 
10 25 00 0600 1600 66 81 23 15 1500 
10 26 00 2300 1400 67 84 23 15 1500 
10 27 00 0100 1400 71 89 24 15 1500 
10 28 00 2400 1100 71 88 26 15 1500 
10 28 00 2400 1100 71 88 26 15 1500 

Wind Data 

Date time speed dir cloud cvr

10 23 0000 3 292 0 
10 23 0100 6 332 0 
10 23 0200 6 284 0 
10 23 0300 5 210 0 
10 23 0400 3 263 0 
10 23 0500 4 234 0 
10 23 0600 11 1 0 
10 23 0700 11 53 0 
10 23 0800 10 71 0 
10 23 0900 14 54 0 
10 23 1000 14 27 0 
10 23 1100 18 37 0 
10 23 1200 6 60 0 
10 23 13 00 6 25 0 
10 23 1400 4 114 0 
10 23 1500 7 324 0 
10 23 1600 7 11 0 
10 23 1700 3 241 0 
10 23 1800 10 332 0 
10 23 1900 14 357 0 
10 23 2000 22 8 0 
10 23 2100 20 9 0 
10 23 2200 23 10 0 
10 23 2300 23 8 0 

Date time speed dir cloud cvr 

10 23 0000 3 292 0 
10 23 0100 6 332 0 
10 23 0200 6 284 0 
10 23 0300 5 210 0 
10 23 0400 3 263 0 
10 23 0500 4 234 0 
10 23 0600 11 1 0 
10 23 0700 11 53 0 
10 23 0800 10 71 0 
10 23 0900 14 54 0 
10 23 1000 14 27 0 
10 23 1100 18 37 0 
10 23 1200 6 60 0 
10 23 13 00 6 25 0 
10 23 1400 4 114 0 
10 23 1500 7 324 0 
10 23 1600 7 11 0 
10 23 1700 3 241 0 
10 23 1800 10 332 0 
10 23 1900 14 357 0 
10 23 2000 22 8 0 
10 23 2100 20 9 0 
10 23 2200 23 10 0 
10 23 2300 23 8 0 

Date time speed dir cloud cvr 

10 24 0000 18 13 0 
10 24 0100 18 23 0 
10 24 0200 15 55 0 
10 24 0300 15 57 0 
10 24 0400 16 58 0 
10 24 0500 18 52 0 
10 24 0600 15 71 0 
10 24 0700 17 56 0 
10 24 0800 18 73 0 
10 24 0900 16 51 0 
10 24 1000 15 70 0 
10 24 1100 12 62 0 
10 24 1200 12 71 0 
10 24 1300 7 52 0 
10 24 1400 17 64 0 
10 24 1500 16 66 0 
10 24 1600 16 70 0 
10 24 1700 10 30 0 
10 24 1800 17 66 0 
10 24 1900 16 52 0 
10 24 2000 21570 
10 24 2100 20 63 0 
10 24 2200 13 46 0 
10 24 2300 20 58 0 



Date time speed dir cloud cvr 

10 25 0000 6 3 3 0 
10 25 0100 7 57 0 
10 25 0200 8 68 0 
10 25 0300 11620 
10 25 0400 17 56 0 
10 25 0500 15 57 0 
10 25 0600 16 59 0 
10 25 0700 20 52 0 
10 25 0800 21 74 0 
10 25 0900 22 70 0 
10 25 1000 22 74 0 
10 25 1100 24 62 0 
10 25 1200 25 67 0 
10 25 1300 24 59 0 
10 25 1400 29 57 0 
10 25 1500 28 63 0 
10 25 1600 29 63 0 
10 25 1700 25 58 0 
10 25 1800 21 63 0 
10 25 1900 28 56 0 
10 25 2000 30 54 0 
10 25 2100 29 41 0 
10 25 2200 23 59 0 
10 25 2300 19 64 0 
10 26 0000 3 10 0 
10 26 0100 11 67 0 
10 26 0200 18 61 0 
10 26 0300 11 71 0 
10 26 0400 17 63 0 
10 26 0500 7 77 0 
10 26 0600 12 58 0 
10 26 0700 23 49 0 
10 26 0800 20 64 0 
10 26 0900 6 36 0 
10 26 1000 5 6 0 
10 26 1100 25 57 0 
10 26 1200 4 3 0 
10 26 1300 3 331 0 
10 26 1400 2 228 0 
10 26 1500 20 65 0 
10 26 1600 1 203 0 

Date time speed dir cloud cvr 

10 26 1700 2 287 0 
10 26 1800 22 61 0 
10 26 1900 25 65 0 
10 26 2000 27 56 0 
10 26 2100 26 57 0 
10 26 2200 23 63 0 
10 26 2300 23 61 0 
10 27 0000 3 301 0 
10 27 0100 16 35 0 
10 27 0200 15 73 0 
10 27 0300 4 321 0 
10 27 0400 12 64 0 
10 27 0500 8 83 0 
10 27 0600 17 31 0 
10 27 0700 13 52 0 
10 27 0800 4 262 0 
10 27 0900 4 296 0 
10 27 1000 1 5 5 0 
10 27 1100 4 277 0 
10 27 1200 13 57 0 
10 27 1300 6 97 0 
10 27 1400 1 303 0 
10 27 1500 3 255 0 
10 27 1600 4 292 0 
10 2 7 1700 9 5 9 0 
10 27 1800 5 99 0 
10 27 1900 2 289 0 
10 27 2000 5 56 0 
10 27 2100 5 101 0 
10 27 2200 2 129 0 
10 27 2300 3 145 0 
10 28 0000 3 348 0 
10 28 0100 14 63 0 
10 28 0200 17 70 0 
10 28 0300 16 62 0 
10 28 0400 3 279 0 
10 28 0500 4 208 0 
10 28 0600 5 212 0 
10 28 0700 4 311 0 
10 28 0800 3 80 0 
10 28 0900 18 49 0 

Date time speed dir cloud cvr 

10 28 1000 18 64 0 
10 28 1100 8 18 0 
10 28 1200 15 38 0 
10 28 1300 26 48 0 
10 28 1400 16 60 0 
10 28 1500 4 211 0 
10 28 1600 12 60 0 
10 28 1700 3 342 0 
10 28 1800 4 0 0 
10 28 1900 26 41 0 
10 28 2000 11 33 0 
10 28 2100 7 39 0 
10 28 2200 7 94 0 
10 28 2300 2 159 0 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 
Burgan & 

Vegetation Type per NOTES 

Old 
Fuel 

Model 

Scott 
Fuel 

Model 

Height To 
Tree Live 

Height (ft) Crown (ft) 

Canopy 
Cover 

(category) 

Acacia 6 182 20 6 4 
Acacia - Palm - Live Oak- California Bay 8 182 40 6 4 
Alder 81 190 40 12 
Alvarado Staging Area - Live Oak - California Bay - Dense Bluegum Eucalyptus 8 182 100 6 3 
Alvarado Staging Area - Paved parking 0 99 0 0 0 
Annual Grassland 1 104 3 1 0 
Annual Grassland 1 104 3 1 0 
Annual Grassland - Artichoke Thistle 1 104 3 1 0 
Annual Grassland - Broom 1 122 6 1 0 
Annual Grassland - Coyote Brush 1 122 6 1 0 
Annual Grassland - Coyote Brush 1 122 3 1 0 
Annual Grassland - Coyote Brush - California Sage 1 122 6 1 0 
Annual Grassland - Coyote Brush - Live Oak 1 122 40 1 1 
Annual Grassland - Coyote Brush - Live Oak - California Bay 1 122 40 1 1 
Annual Grassland - Coyote Brush - Poison Oak 1 122 6 1 0 
Annual Grassland - Coyote Brush - Scattered Live Oak - Ca Bay 1 122 40 1 1 
Annual Grassland - Coyote Brush - Scotch Broom 1 122 6 1 0 
Annual Grassland - Coyote Brush 15.9.14 1 122 3 1 0 

1-~llll~l~lll~4l~~ililf i~~~~~~lll~illi!l~,j'~,]~,·l!ll\,,\~~~~], ;:;:;,··;;c,·,11111111;~111111:~~q~ ;~~~q§~~~~{gl'.f{~filfff~~%Vfi%~·~'t.!ii~(gqf.~ ~~¥> ·' .. . . . . ii:'~;[:l!-lt.: 111111111111111111111:1l!illll1llll 
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Annual Grassland - Live Oak- California Bay 
Annual Grassland - Live Oak - California Bay 1 122 40 6 1 
Annual Grassland - Mixed Conifer - Live Oak - California Bay 15.23 1 164 100 6 1 
Annual Grassland - Mixed Conifer- Live Oak- California Bay 23.14 9 111 80 6 3 
Annual Grassland - Poison Oak 1 122 6 1 0 
Annual Grassland - Poison Oak - Coyote Brush 1 122 6 1 0 
Annual Grassland - Poison Oak - Live Oak 1 122 40 1 1 
Annual Grassland - Steep Rock 1 121 1 1 0 
Annual Grassland - Woodchips 1 101 1 1 0 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 

Vegetation Type per NOTES 

Old 
Fuel 

Model 

Burgan & 
Scott 
Fuel 

Model 

Height To 
Tree Live 

Height (ft) Crown (ft) 

Canopy 
Cover 

(category) 

Annual Grassland Nasella 10-30% cover 1 104 2 1 0 
Annual Grassland Nasella pulchra 1 104 3 1 0 
Artichoke Thistle 3 141 3 1 0 
Blackberry 5 149 6 4 0 
Blackberry - Coyote Brush 5 149 6 4 0 
Blackberry - Coyote Brush - Live Oak - California Bay 5 149 40 1 1 
Blackberry - Coyote Brush - Poison Oak 5 147 6 4 0 
Blackberry- Live Oak - California Bay 5 186 40 4 1 
Blackberry - Live Oak - California Bay - Broom 186 40 
Blackberry - Poison Hemlock 148 6 
tlla.cKt)erirv - Poison Oak - 149 6 

Broom - Annual Grassland 
Broom - Blackberry 

·~m9.m·::2.g~IJ§~:!2!#lffJi-!1:P::.5iJ9~'ii-l~«~•·~•·•l!Jl~¢~1l~ff¥Y•··••.:·••.:.'• 
BroornSElderberry 
Broom - Hemlock - Coyote Brush 
Broom '"\Willow .. Pine 
~C)lif()rlli(l [3ay ....................... . 
California Bay ; Huckleberry 
CC)lif()rllia E3C)y~ fy1(311~C111it(3 ... ~ [31(.3~~~~rry 
California Bulrush 
California Bulrush +Willows 
California Sage 
California Sage - Annual Grassland - Coyote Brush 
California Sagebrush 
Cattails · 
Children'~ plC)y C1r~c.3. 
Clotbur+ mud 
Coast Live Oak - California bay 
coast••Live••C)ak'.•·2•ca1iforriia•·•aay··: ·cofteeberl-Y 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 

Vegetation Type per NOTES 

Old 
Fuel 

Model 

Burgan & 
Scott 
Fuel 

Model 

Height To 
Tree Live 

Height (ft) Crown (ft) 

Canopy 
Cover 

(category) 

Coast Live Oak - California Bay - Madrone 8 182 40 6 4 
CoastLive Qak ..... California Bay ~Willows 80 190. 40 6 3 
Coast Liye ()ak - California Bay + occ~ Madrone, Alder, Elderberry 80 191 40 6 3 
Coast Live Oak - Coyote Brush - Scotch Broom 5 147 40 2 2 
Coast Live Oak - Mixed Trees/Shrubs 5 147 40 2 4 
Coast Live Oak - Redwood - Poison Oak - Mixed Trees/Shrubs 8 182 100 6 4 
Coyote Brush 5 147 6 2 0 
Coyote Brush - Annual Grassland 5 122 6 2 0 
Coyote Brush - Annual Grassland 5 122 6 2 0 
Coyote Brush - Annual Grassland - Dense Bluegum Eucalyptus 5 189 100 1 4 
Coyote Brush - Annual Grassland - Hemlock 
Coye>te Brush·~. Annual Grassland• .. Hucklebe~ry 
Coyote Brush - Annual Grassland - Live Oak - California 
Coyote Brush - Annual Grassland - Poison Oak 
cc>yoteerusfrj e1ac1<6er.Y- ocet.rlsf>ray ~ F>oisonoak 
Coyote Brush - Blackberry - Poison Oak 
Coyot~ 131'~sll ~ Blackb~rfy • Poison Qak .. Elder~erry .. ~i'(e ()(lk ... Citlif~rJ'liCI 13ay 

5 122 6 2 0 

Coyote Brush - Blackberry - Poison Oak - Live Oak - California Bay 5 165 40 2 2 
Coyote Brush - Broom 5 147 6 2 0 
Coyote Brush - California Bay 5 147 40 2 2 

Coyote Brush - California Buckeye - Live Oak - California Bay - Poison Oak - Blackberry 
Coyote Brush - California Hazelnut - Blackberry- Live Oak - California Bay 

5 147 40 2 2 

Coyote Brush - California Sage 5 147 6 2 0 
Coyote Brush - California Sage - Annual Grassland 5 147 6 2 0 
Coyote Brush - California Sage - Blackberry 5 147 6 2 0 
Coyote Brush - California Sage - Grassland 5 147 6 2 0 
Coyote Brush - California Sage - Live Oak 5 147 40 2 1 
Coyote Brush - California Sage - Live Oak - California Bay 5 147 40 2 2 
Coyote Brush - California Sage - Monkey Flower - Live Oak - California Bay 5 147 40 2 2 

, Coyote Brush - California Sage - Poison Oak 5 147 6 2 0 
Coyote Brush - California Sagebrush 5 147 6 2 0 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 
Burgan & 

Old Scott Height To Canopy 
Fuel Tree Live Cover 

Vegetation Type per NOTES Height (ft) Crown (ft) (category) 

6 2 
6 2 
6 2 

40 2 
40 2 
40 2 
40 2 

-Annual 
Coyote Brush - Poison Hemlock 
Coyote Brush - Poison Oak 
Coyote Brush - Poison Oak - Blackberry 
::q§>fg{~''[@f;fi~ij;··2':g§{~qf:E@~k:'j'"@@iR~iwEP:~~~~::fi.iq~gyijj:~µ:~/f,Rf~~/'Y:r:I'":" 
Coyote Brush .;.. Poison Oak - Blackberry~ Elderberry 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 
Burgan & 

Old Scott 
Fuel 

Vegetation Type per NOTES Model 

91 
91 0 0 
93 0 0 
91 0 0 
93 0 0 
93 0 0 
98 0 0 

Grassland 104 1 0 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 

Vegetation Type per NOTES 

Old 
Fuel 

Model 

Burgan & 
Scott 
Fuel 

Model 

Height To 
Tree Live 

Height (ft) Crown (ft) 

Canopy 
Cover 

(category) 

Grassland - Coyote Brush 1 122 6 1 0 
Grassland - Coyote Brush - California Sage 1 122 6 1 0 
Grassland - Coyote Brush - Live Oak - California Bay 1 122 40 1 1 
Grassland - Live Oak 1 122 40 6 1 
Ground Clover 1 122 40 6 1 
Ground Clover - Coyote Brush - California Bay 1 122 40 6 1 
Ground Clover - Grassland - Coyote Brush 1 122 40 6 0 
Hemlock - Annual Grassland 3 122 6 3 0 
Hemlock - Artichoke Thistle 5 121 6 3 0 
Hemlock - Broom - Coyote Brush 5 147 6 3 0 
Hemlock - Elderberry - Live Oak - California Bay 5 147 6 3 0 
Irrigated turf 0 93 0 0 0 
Lake Anza parking lot - irrigated turf - structures - beach - landscape trees 0 93 0 0 0 
Lake Chabot Marina - Developed 0 91 0 0 0 
Landscaped Parking Lot 0 93 0 0 0 
Live Oak 8 182 40 12 4 
Live Oak - California Bay 8 182 40 12 4 
Live Oak - California Bay 8 182 40 12 4 
Live Oak - California Bay - Annual Grassland 1 182 40 2 3 
Live Oak - California Bay - Annual Grassland - Coyote Brush 5 182 40 2 3 
Live Oak - California Bay - Blackberry 5 

1·r1t:1i:l/JflRf+'::q~11r9rm?•:i3~x:!¥"~m9w·:y:·e1ri~••·•••·•::••·;w•··:i··•·••···••·•:·•••··••·m•··•·•····•~.•······:·•·•·••·····• .. :•···.••·••)·i·•:•.•••••·•·•·•·•··•·:(· /•• ••:••·•1•.····· ··········· 

Live Oak .; California Bay ~ California Buckeye : Big leaf Mapl~ t Alder 
Live Oak- California Bay ~ California Buckeye - Big leaf Maple •Alder .. Redwood 

182 40 6 3 

Live Oak - California Bay - California Buckeye - Madrone 8 182 40 12 4 
Live Oak - California Bay - California Sage 8 182 40 2 3 
Live Oak - California Bay - Coyote Brush 8 182 40 2 3 
Live Oak - California Bay - Coyote Brush 8 182 40 2 3 
Live Oak - California Bay - Coyote Brush - Annual Grassland 5 
Uve oak2califorrlia Bay =coyote .. Brust1 = 8i91eafNlap1e 
Live Oak "' California Bay-Coyote Brush - California Hazelnut 
Mr~··@~~.~:rt;i1:t!fq~f11~•~~:y:2:<@.Y<?t~·~1-lJ~f1.·+'fl~n~~·t~li!~attif,,I:g~§~JY"B~il§'·:.::•:•··.,·•7::··· 

181 40 2 3 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 
Burgan & 

Old Scott Height To Canopy 
Fuel Fuel Tree Live Cover 

Vegetation Type per NOTES Model Model Height (ft) Crown (ft) (category) 

40 12 4 
100 12 4 
40 6 3 
40 12 4 
80 6 3 

Manzanita 
Manzanita- Huckleberry 
Manzanita - Huckleberry - Golden Chinkapin 
Manzanita - Live Oak 
Mixed Conifer 
Mixed Conifer - Annual Grassland 
Mixed Conifer - Coyote Brush 
Mixed Conifer - Coyote Brush - Live Oak - California Bay 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 
Burgan & 

Old Scott Height To Canopy 
Fuel Fuel Tree Live Cover 

Vegetation Type per NOTES Model Model Height (ft) Crown (ft) (category) 

8 182 
9 161 

Poison Hemlock - Coyote Brush - Annual Grassland 145 6 2 0 
Poison Oak 143 6 2 0 
Poison Oak - Coyote Brush 147 6 2 0 
Poison Oak - Coyote Brush - Annual Grassland 147 6 2 0 
Poison Oak - Coyote Brush - Annual Grassland - low regrowth 141 2 2 0 
Poison Oak - Coyote Brush - Annual Grassland - young regrowth 141 2 2 0 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 
Burgan & 

Old Scott Height To Canopy 
Fuel Fuel Tree Live Cover 

Vegetation Type per NOTES Model Model Height (ft) Crown (ft) (category) 

5 147 6 2 0 

93 0 0 0 
93 0 0 0 
91 0 0 0 



APPENDIX D: CROSSWALK FROM VEGETATION TO FUEL CHARACTERISTICS 
Burgan & 

Old Scott Height To Canopy 
Fuel Fuel Tree Live Cover 

Vegetation Type per NOTES Model Model Height (ft) Crown (ft) (category) 

Tules (Bulrush) 0 0 0 0 0 
Urban I Developed 0 91 0 0 0 
Water-Sand 0 98 0 0 0 
Willow 
Willow - California Bay 
Willow .. Coyote.Brush 
Willc>Vt( .... CoyoteBrush .;Poisor1 ()ak .. fllac~b.~rfy 
Willow "' Live Oak .. California> Bay 
Willow '." Liye Of!k -Californ~a Bay .. Coyote Brush 
Willow ., Poi!;o11.•0ak •Blackben}' 
Willow-Walnut- Bigleaf N1apl,e -Uve()alc-Galifornia Buckeye 
WiUoYI ~Walnut - Bigl~af Nlaple - Live Oak .. Califomici (;Juckeye 
Willows ~ Coast Live Oak ~ California Bay 

Fuel models witlJ high foliatmoistur(;j (indicatedJn /:J/1Je)have custom fuel 1T1CJdels 
assigned •. . The only difference b(;jl11'feen tile custom fuel mqdefafld n~W B&S fuel 
mode{i~ t,!Je:fuf1l 11jq/~tu('e thC1(~C1fl ~e• ci~$igf19<1Jox the. <tLltaJiqn. ()f t,IJ~ ~illJl!l~t!<JIJ~ 

·5~r: 1~~,~~~~frnf'~~.~~~~,t~~ r#~t9p;;!:ltfJf:~.?Brl~~~::q~rt"/i}~$fq~l·rrict¢~~!$::tJJf!c·~1Qrl~ : 
2t:?Pt.~n!t6.~lWJ!:~ ?:§§fflf!JJlif.£q,tfJ!f!/gg~J2m !~~!:mPl4~b:;.: .. y;r··· · · .. ···· · · · ·· ············· · 't:u: .,:·:· •:··· .. 



APPENDIX E - RECOMMENDED TREATMENT AREA JUSTIFICATION 

Park WHA Code 

Within 
200ft of 
Private 
Structure 

Flame 
length >8ft 
within 200ft 
of private 
structure 

Within 
200 ft of 
Facility- 
at-Risk 

High-risk 
Ember 
Prod Category 

Existing 
Project 
Expansion 

SO WHA-SO001 yes yes no no New Work no 
SO WHA-SO002 yes no no no Maintenance no 
KG WHA-KG001 yes yes no no New Work no 
KG WHA-KG002 some no no yes New Work no 
KG WHA-KG003 no no yes no New Work no 
KG WHA-KG004 yes yes no no New Work no 
WC WHA-WC001 yes no no no Maintenance no 
WC WHA-WC002 yes no no no Maintenance no 
WC WHA-WC003 yes yes no no New Work no 
WC WHA-WC004 yes no no no Maintenance no 
WC WHA-WC005 yes no no yes New Work no 
WC WHA-WC006 no no no no Maintenance no 
WC WHA-WC007a yes no no yes New Work no 
WC WHA-WC007b yes no no yes New Work no 
WC WHA-WC008 yes no no no Maintenance no 
WC WHA-WC009 yes yes no no New Work yes 
WC WHA-WC010 yes yes no no New Work yes 
WC WHA-WC011 yes yes no no New Work yes 
Tl WHA-TI001 no no no yes New Work no 
Tl WHA-TI002a no no yes yes New Work no 
Tl WHA-TI002a no no yes no New Work no 
Tl WHA-TI003 no no no no New Work no 
Tl WHA-TI004 no no no yes New Work no 
Tl WHA-TI005 no no no no New Work no 
Tl WHA-TI006 yes yes no yes New Work yes 
Tl WHA-TIOO7a no no no yes New Work no 
Tl WHA-TIOO7b no no no yes New Work no 
Tl WHA-TIOO7c no no no yes New Work no 
Tl WHA-TI008a no no yes yes New Work no 
Tl WHA-TI008b no no yes no Maintenance no 
Tl WHA-TI009 yes no no no New Work yes 
Tl WHA-TI010 yes yes no yes New Work yes 
Tl WHA-TI011 yes no no no Maintenance no 
Tl WHA-TI012 yes yes no yes Maintenance, N yes 
Tl WHA-TI013 no no no yes New Work no 
Tl WHA-TI014 no no no yes New Work no 
Tl WHA-TI015 no no yes no Maintenance, N yes 
Tl WHA-TI016 no no no no New Work no 
Tl WHA-TI017 no no no no New Work no 
Tl WHA-TI018 no no no yes New Work no 
Tl WHA-TI019 no no no yes New Work no 
Tl WHA-TI020 no no yes yes New Work no 
Tl WHA-TI021 no no yes no New Work no 
Tl WHA-TI022 no no yes no New Work yes 

 



APPENDIX E - RECOMMENDED TREATMENT AREA JUSTIFICATION 

Park WHA Code 

Within 
200ft of 
Private 
Structure 

Flame 
length >8ft 
within 200ft 
of private 
structure 

Within 
200 ft of 
Facility- 
at-Risk 

High-risk 
Ember 
Prod Category 

Existing 
Project 
Expansion 

CC WHA-CC001 yes yes no yes New Work yes 
CC WHA-CC002 yes no no no Maintenance no 
CC WHA-CC003 yes yes no no New Work no 
CC WHA-CC004 no no no yes New Work no 
CC WHA-CC005 no no no yes New Work no 
CC WHA-CC006 yes yes no no New Work no 
CC WHA-CC007 no no no no Maintenance no 
CC WHA-CC008 no no yes no New Work no 
CC WHA-CC009 yes no no no Maintenance no 
CC WHA-CC010 yes no no no Maintenance no 
CC WHA-CC011 no no no no Maintenance no 
CC WHA-CC012 no no no no New Work no 
SR WHA-SR001 yes yes no no New Work yes 
SR WHA-SR002a yes yes no yes Maintenance no 
SR WHA-SR002b yes yes no yes New Work no 
SR WHA-SR003 yes yes no no Maintenance no 
SR WHA-SR004 no yes no no New Work no 
SR WHA-SR005 yes no no yes New Work yes 
SR WHA-SR006 no no no yes New Work no 
SR WHA-SR007 no no no yes New Work no 
HP WHA-HP001 no no no yes New Work no 
HP WHA-HP002 yes yes no no New Work yes 
HP WHA-HP003 yes yes no no New Work no 
HP WHA-HP004 yes no no no New Work no 
RD WHA-RD002 no no no yes New Work yes 
RD WHA-RD003 no no no no New Work yes 
RD WHA-RD004 yes yes no no New Work no 
RD WHA-RD005a no no no yes New Work no 
RD WHA-RD005b yes yes no no New Work no 
RD WHA-RD006 no no yes no New Work no 
RD WHA-RD007 no no no yes New Work no 
RD WHA-RD008 no no yes no New Work no 
RD WHA-RD009 no no y yes New Work no 
AC WHA-AC001 yes yes no yes New Work yes 
AC WHA-AC002 yes no no no Maintenance no 
AC WHA-AC003 yes yes no no New Work no 
AC WHA-AC004 yes yes no no Maintenance no 
AC WHA-AC006 yes yes no no New Work yes 
AC WHA-AC007a yes yes no yes New Work yes 
AC WHA-AC007b yes yes no yes Maintenance yes 
AC WHA-AC007c yes yes no yes New Work yes 
AC WHA-AC008 no no no yes New Work yes 
AC WHA-AC009 no no no yes New Work no 
AC WHA-AC010 no no no yes New Work yes 

 



APPENDIX E - RECOMMENDED TREATMENT AREA JUSTIFICATION 

Park WHA Code 

Within 
200ft of 
Private 
Structure 

Flame 
length >8ft 
within 200ft 
of private 
structure 

Within 
200 ft of 
Facility- 
at-Risk 

High-risk 
Ember 
Prod Category 

Existing 
Project 
Expansion 

AC WHA-AC011 no no no yes New Work no 
AC WHA-AC012 no no no yes New Work yes 
AC WHA-AC013 no no no yes New Work no 
AC WHA-AC014 no no no no Maintenance no 
LC WHA-LC001 no no no yes New Work no 
LC WHA-LC002 no no no yes New Work no 
LC WHA-LC003 no no no yes New Work no 
LC WHA-LC004 no no no yes New Work no 
LC WHA-LC005a&b no no no yes New Work no 
LC WHA-LC006 no no no yes New Work no 
LC WHA-LC007a-d no no no yes New Work no 
LC WHA-LC008 yes no no yes New Work yes 
LC WHA-LC009 yes yes no no Maintenance yes 
LC WHA-LC010 yes yes no no New Work no 
TM WHA-TM001 no no yes no Maintenance no 
LE WHA-LE001 yes no no no Maintenance no 
LE WHA-LE002 yes yes no no New Work no 
LE WHA-LE003 yes no no no Maintenance no 
LE WHA-LE004 yes no no no Maintenance no 
LE WHA-LE005 yes yes no no New Work no 
LE WHA-LE006 no no yes no New Work no 
PP WHA-PP001 no no no no Maintenance no 
PP WHA-PP002 no no no no Maintenance no 
PP WHA-PP003 yes no no no Maintenance no 
MK WHA-MK001 yes yes no no New Work no 
MK WHA-MK002 no yes no no New Work no 
MK WHA-MK003 yes no yes no New Work no 
MK WHA-MK004 no no no no New Work no 
MK WHA-MK005 no no no no New Work no 
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Appendix F: Vegetation Types Within Each Recommended Treatment Area (RTA) 

RTA Vegetation Type Acreagea (> 0.1 acre present) 
Sorbents Ridge Regional Preserve 
SO001 Northern Maritime Chaparral 2.4 

Oak-Bay Woodland/Forest 1.7 
RTA Total 4.1 

SO002 Oak-Bay Woodland/Forest 8.4 
California Annual Grassland 4.9 
Riparian Woodland 0.3 
RTA Total 13.7 

Kennedy Grove Regional Recreation Area 
KG001 Coastal Scrub (xeric) 0.8 

RTA Total 0.8 
KG002 Eucalyptus Forest/Plantation 4.5 

RTA Total 4.5 
KG003 Developed/Disturbed/Landscaped 2.2 

Eucalyptus Forest/Plantation 1.0 
California Annual Grassland 0.4 
Oak-Bay Woodland/Forest 0.1 
RTA Total 3.7 

KG004 Oak-Bay Woodland/Forest 3.1 
Eucalyptus Forest/Plantation 2.1 
California Annual Grassland 0.9 
RTA Total 6.1 

Wildcat Canyon Regional Park 
WC001 California Annual Grassland 3.8 

Oak-Bay Woodland/Forest 0.6 
RTA Total 4.4 

WC002 California Annual Grassland 4.0 
RTA Total 4.0 

WC003 Coyote Brush Scrub 1.7 
RTA Total 1.7 

WC004 California Annual Grassland 2.9 
Oak-Bay Woodland/Forest 2.8 
Coastal Scrub (xeric) 1.9 
RTA Total 7.6 

WC005 Eucalyptus Forest/Plantation 23.6 
Oak-Bay Woodland/Forest 11.5 
Developed/Disturbed/Landscaped 5.3 
Non-native Coniferous Forest 2.4 
California Annual Grassland 1.2 
Redwood Forest 0.4 
RTA Total 44.3 

WC006 California Annual Grassland 0.9 
Coastal Scrub (xeric) 0.2 
Oak-Bay Woodland/Forest 0.1 
RTA Total 1.2 

WC007a Eucalyptus Forest/Plantation 0.7 
RTA Total 0.7 

WC007b Eucalyptus Forest/Plantation 0.5 
RTA Total 0.5 

WC008 Oak-Bay Woodland/Forest 0.2 
RTA Total 0.2 

WC009 Oak-Bay Woodland/Forest 6.7 
Coastal Scrub (mesic) 2.3 
Riparian Woodland 1.6 
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RTA Vegetation Type Acreagea (> 0.1 acre present) 
 Coastal Scrub (xeric) 0.8 

RTA Total 11.5 
WC010 Oak-Bay Woodland/Forest 5.5 

Coastal Scrub (mesic) 5.2 
Coastal Scrub (xeric) 0.1 
RTA Total 10.8 

WC011 Coastal Scrub (mesic) 16.8 
Oak-Bay Woodland/Forest 12.7 
Riparian Woodland 1.4 
California Annual Grassland 1.2 
Eucalyptus Forest/Plantation 1.1 
Developed/Disturbed/Landscaped 1.1 
Coastal Scrub (xeric) 0.4 
RTA Total 34.8 

Tilden Regional Park 
TI001 Eucalyptus Forest/Plantation 17.3 

Coyote Brush Scrub 4.5 
Coastal Scrub (xeric) 3.8 
Non-native Coniferous Forest 1.6 
Riparian Woodland 1.4 
RTA Total 28.6 

TI002a Eucalyptus Forest/Plantation 105.2 
Developed/Disturbed/Landscaped 2.0 
Non-native Coniferous Forest 1.2 
California Annual Grassland 0.3 
Coastal Scrub (xeric) 0.2 
Riparian Woodland 0.1 
RTA Total 109.0 

TI002b Developed/Disturbed/Landscaped 2.3 
Riparian Woodland 1.3 
Coastal Scrub (xeric) 0.7 
Oak-Bay Woodland/Forest 0.6 
Non-native Coniferous Forest 0.3 
RTA Total 5.2 

TI002c Non-native Coniferous Forest 0.7 
Developed/Disturbed/Landscaped 0.1 
RTA Total 0.8 

TI003 Non-native Coniferous Forest 14.4 
Coastal Scrub (xeric) 0.8 
California Annual Grassland 0.2 
Coyote Brush Scrub 0.2 
RTA Total 15.6 

TI004 Eucalyptus Forest/Plantation 45.0 
Non-native Coniferous Forest 3.4 
Coyote Brush Scrub 0.1 
RTA Total 48.5 

TI005 Coastal Scrub (xeric) 4.3 
Non-native Coniferous Forest 2.0 
RTA Total 6.3 

TI006 Oak-Bay Woodland/Forest 7.7 
Eucalyptus Forest/Plantation 1.4 
Broom Scrub 1.3 
Developed/Disturbed/Landscaped 0.3 
Coyote Brush Scrub 0.1 
RTA Total 10.7 

TI007a Eucalyptus Forest/Plantation 2.4 
RTA Total 2.4 
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RTA Vegetation  Type Acreagea (> 0.1 acre present) 
TI007b Eucalyptus Forest/Plantation 1.3 

RTA Total 1.3 
TI007c Eucalyptus Forest/Plantation 2.2 

RTA Total 2.2 
TI008a Eucalyptus Forest/Plantation 28.8 

RTA Total 28.8 
TI008b Developed/Disturbed/Landscaped 1.8 

Oak-Bay Woodland/Forest 0.7 
RTA Total 2.6 

TI009 Oak-Bay Woodland/Forest 13.9 
California Annual Grassland 5.5 
Coastal Scrub (xeric) 4.0 
Redwood Forest 2.1 
Riparian Woodland 0.3 
Eucalyptus Forest/Plantation 0.2 
RTA Total 26.0 

TI010 Non-native Coniferous Forest 13.5 
California Annual Grassland 7.1 
Oak-Bay Woodland/Forest 4.1 
Developed/Disturbed/Landscaped 1.5 
Redwood Forest 1.3 
Eucalyptus Forest/Plantation 0.4 
RTA Total 27.8 

TI011 Oak-Bay Woodland/Forest 6.9 
Developed/Disturbed/Landscaped 2.0 
Coastal Scrub (xeric) 1.7 
Non-native Coniferous Forest 1.2 
Redwood Forest 0.6 
Riparian Woodland 0.2 
RTA Total 12.6 

TI012 Eucalyptus Forest/Plantation 35.4 
California Annual Grassland 16.6 
Non-native Coniferous Forest 11.9 
Oak-Bay Woodland/Forest 10.1 
Coastal Scrub (xeric) 8.2 
Coyote Brush Scrub 4.6 
Redwood Forest 1.7 
Developed/Disturbed/Landscaped 1.5 
Coastal Scrub (mesic) 0.6 
RTA Total 90.7 

TI013 Oak-Bay Woodland/Forest 6.3 
Coastal Scrub (xeric) 3.4 
Non-native Coniferous Forest 1.7 
Eucalyptus Forest/Plantation 1.4 
California Annual Grassland 1.2 
Riparian Woodland 0.9 
Coyote Brush Scrub 0.8 
RTA Total 15.7 

TI014 Eucalyptus Forest/Plantation 3.5 
RTA Total 3.5 

TI015 Oak-Bay Woodland/Forest 21.3 
Coyote Brush Scrub 11.2 
Developed/Disturbed/Landscaped 8.3 
Redwood Forest 5.4 
Coastal Scrub (xeric) 3.1 
Non-native Coniferous Forest 3.0 
California Annual Grassland 1.7 
RTA Total 54.0 
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RTA Vegetation Type Acreagea (> 0.1 acre present) 
TI016 Eucalyptus Forest/Plantation 1.4 

RTA Total 1.4 
TI017 Non-native Coniferous Forest 0.9 

RTA Total 0.9 
TI018 Eucalyptus  Forest/Plantation 0.6 

RTA Total 0.6 
TI019 Eucalyptus Forest/Plantation 2.0 

RTA Total 2.0 
TI020 Eucalyptus Forest/Plantation 11.3 

Oak-Bay Woodland/Forest 3.0 
Riparian Woodland 1.1 
Developed/Disturbed/Landscaped 0.2 
RTA Total 15.8 

TI021 Developed/Disturbed/Landscaped 11.8 
Oak-Bay Woodland/Forest 4.0 
Non-native Coniferous Forest 2.0 
RTA Total 17.8 

TI022 Coyote Brush Scrub 2.6 
Non-native Coniferous Forest 2.5 
Developed/Disturbed/Landscaped 1.0 
California Annual Grassland 0.3 
California Annual Grassland 1.0 
Non-native Coniferous Forest 0.4 
RTA Total 6.4 

Claremont Canyon Regional Preserve 
CC001 Eucalyptus Forest/Plantation 13.4 

Oak-Bay Woodland/Forest 2.0 
Coastal Scrub (xeric) 1.8 
California Annual Grassland 1.4 
Coyote Brush Scrub 0.4 
RTA Total 19.0 

CC002 California Annual Grassland 5.1 
Oak-Bay Woodland/Forest 0.8 
Coyote Brush Scrub 0.2 
RTA Total 6.1 

CC003 Coastal Scrub (xeric) 5.8 
California Annual Grassland 3.5 
Broom Scrub 2.3 
Coyote Brush Scrub 2.0 
Eucalyptus  Forest/Plantation 0.2 
RTA Total 13.8 

CC004 Eucalyptus  Forest/Plantation 2.6 
RTA Total 2.6 

CC005 Eucalyptus  Forest/Plantation 0.6 
RTA Total 0.6 

CC006 Oak-Bay Woodland/Forest 2.3 
Coastal Scrub (xeric) 1.0 
RTA Total 3.3 

CC007 Coastal Scrub (xeric) 1.0 
California Annual Grassland 0.7 
RTA Total 1.7 

CC008 Oak-Bay Woodland/Forest 1.5 
Developed/Disturbed/Landscaped 0.9 
Coyote Brush Scrub 0.8 
Coastal Scrub (xeric) 0.5 
Eucalyptus  Forest/Plantation 0.3 
RTA Total 4.0 
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RTA Vegetation Type Acreagea (> 0.1 acre present) 
CC009 Coastal Scrub (xeric) 45.0 

Oak-Bay Woodland/Forest 9.9 
Coyote Brush Scrub 9.3 
California Annual Grassland 1.0 
Non-native Coniferous Forest 0.4 
RTA Total 65.6 

CC010 Oak-Bay Woodland/Forest 3.9 
Coyote Brush Scrub 1.2 
Eucalyptus  Forest/Plantation 0.8 
Coastal Scrub (xeric) 0.3 
RTA Total 6.2 

CC011 Coastal Scrub (xeric) 27.8 
Coyote Brush Scrub 7.0 
Oak-Bay Woodland/Forest 5.4 
RTA Total 40.2 

CC012 Coyote Brush Scrub 2.1 
Non-native Coniferous Forest 0.3 
RTA Total 2.4 

Temescal Regional Recreation Area 
TM001 Developed/Disturbed/Landscaped 0.9 

Oak-Bay Woodland/Forest 0.6 
California Annual Grassland 8.7 
Eucalyptus  Forest/Plantation 3.0 
Oak-Bay Woodland/Forest 0.6 
RTA Total 1.5 

Sibley Volcanic Regional Preserve 
SR001 Oak-Bay Woodland/Forest 4.0 

Non-native Coniferous Forest 2.6 
Coyote Brush Scrub 1.2 
RTA Total 7.8 

SR002a Eucalyptus  Forest/Plantation 13.4 
Oak-Bay Woodland/Forest 8.4 
Coastal Scrub (xeric) 3.0 
Coastal Scrub (mesic) 2.1 
Broom Scrub 0.7 
Coyote Brush Scrub 0.1 
RTA Total 27.7 

SR002b Eucalyptus  Forest/Plantation 9.0 
Broom Scrub 3.3 
California Annual Grassland 1.2 
Oak-Bay Woodland/Forest 0.9 
Coastal Scrub (mesic) 0.2 
Coastal Scrub (xeric) 0.1 
RTA Total 14.7 

SR003 California Annual Grassland 16.5 
RTA Total 16.5 

SR004 Oak-Bay Woodland/Forest 8.6 
Coastal Scrub (xeric) 2.9 
California Annual Grassland 1.4 
RTA Total 12.9 

SR005 Oak-Bay Woodland/Forest 16.6 
Non-native Coniferous Forest 9.5 
Coyote Brush Scrub 5.3 
Coastal Scrub (mesic) 3.2 
California Annual Grassland 0.9 
Riparian Woodland  
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RTA Vegetation Type Acreagea (> 0.1 acre present) 
 Developed/Disturbed/Landscaped 0.9 

Coastal Scrub (xeric) 0.1 
RTA Total 37.4 

SR006 Eucalyptus Forest/Plantation 38.4 
RTA Total 38.4 

SR007 Eucalyptus Forest/Plantation 6.0 
RTA Total 6.0 

Huckleberry Botanic Regional Preserve 
HP001 Eucalyptus Forest/Plantation 1.7 

RTA Total 1.7 
HP002 Oak-Bay Woodland/Forest 8.9 

Northern Maritime Chaparral 4.2 
RTA Total 13.1 

HP003 Northern Maritime Chaparral 1.0 
RTA Total 1.0 

HP004 Oak-Bay Woodland/Forest 0.8 
Coastal Scrub (mesic) 0.4 
RTA Total 1.2 

Redwood Regional Park 
RD001 Non-native Coniferous Forest 38.7 

Eucalyptus Forest/Plantation 16.4 
California Annual Grassland 4.9 
Oak-Bay Woodland/Forest 1.5 
Coastal Scrub (xeric) 1.4 
Broom Scrub 0.5 
Developed/Disturbed/Landscaped 0.1 
RTA Total 63.6 

RD002 Eucalyptus Forest/Plantation 5.0 
RTA Total 5.0 

RD003 Eucalyptus Forest/Plantation 10.2 
Riparian Woodland 6.2 
Coyote Brush Scrub 5.0 
Oak-Bay Woodland/Forest 4.2 
Redwood Forest 1.3 
Developed/Disturbed/Landscaped 0.7 
RTA Total 27.6 

RD004 Non-native Coniferous Forest 12.8 
Oak-Bay Woodland/Forest 6.7 
California Annual Grassland 6.2 
Coyote Brush Scrub 1.8 
Developed/Disturbed/Landscaped 0.4 
Eucalyptus Forest/Plantation 0.3 
RTA Total 28.3 

RD005a Eucalyptus Forest/Plantation 1.1 
RTA Total 1.1 

RD005b Non-native Coniferous Forest 4.5 
Developed/Disturbed/Landscaped 1.5 
Redwood Forest 1.1 
Coyote Brush Scrub 0.5 
California Annual Grassland 0.5 
Oak-Bay Woodland/Forest 0.3 
RTA Total 8.4 

RD006 Oak-Bay Woodland/Forest 4.1 
Redwood Forest 2.4 
Developed/Disturbed/Landscaped 1.1 
RTA Total. 7.6 
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RTA Vegetation Type Acreagea (> 0.1 acre present) 
RD007 Eucalyptus Forest/Plantation 2.1 

RTA Total 2.1 
RD008 Coyote Brush Scrub 2.7 

Developed/Disturbed/Landscaped 0.8 
Non-native Coniferous Forest 0.1 
Serpentine Bunchgrass Prairie 0.1 
RTA Total 3.7 

RD009 Eucalyptus Forest/Plantation 5.8 
Developed/Disturbed/Landscaped 2.1 
Coastal Scrub (xeric) 1.0 
Oak-Bay Woodland/Forest 0.8 
RTA Total 9.6 

RD010 Oak-Bay Woodland/Forest 0.7 
Non-native Coniferous Forest 0.6 
Developed/Disturbed/Landscaped 0.5 
Eucalyptus Forest/Plantation 0.4 
Redwood Forest 0.3 
RTA Total 2.4 

RD011 Coastal Scrub (xeric) 0.5 
RTA Total 0.5 

Leona Canyon Regional Open Space Preserve 
LE001 Oak-Bay Woodland/Forest 5.7 

RTA Total 5.7 
LE002 Coyote Brush Scrub 0.4 

RTA Total 0.4 
LE003 Oak-Bay Woodland/Forest 2.0 

Coastal Scrub (xeric) 1.7 
California Annual Grassland 1.1 
RTA Total 4.8 

LE004 Oak-Bay Woodland/Forest 4.3 
Coyote Brush Scrub 3.4 
Coastal Scrub (xeric) 0.9 
California Annual Grassland 0.8 
RTA Total 9.5 

LE005 Coastal Scrub (xeric) 3.9 
California Annual Grassland 0.4 
Non-native Coniferous Forest 0.2 
Oak-Bay Woodland/Forest 0.1 
RTA Total 4.6 

LE006 Coastal Scrub (xeric) 25.5 
California Annual Grassland 10.9 
Oak-Bay Woodland/Forest 2.9 
Broom Scrub 0.4 
RTA Total 39.7 

Anthony Chabot Regional Parkb 
AC001 Oak-Bay Woodland/Forest 4.4 

California Annual Grassland 2.7 
Eucalyptus Forest/Plantation 1.3 
Coastal Scrub (xeric) 0.8 
Developed/Disturbed/Landscaped 0.3 
Non-native Coniferous Forest 0.2 
RTA Total 9.6 

AC002 California Annual Grassland 2.2 
Non-native Coniferous Forest 0.2 
Developed/Disturbed/Landscaped 0.1 
RTA Total 2.5 
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RTA Vegetation Type Acreagea (> 0.1 acre present) 
AC003 Coastal Scrub (xeric) 3.2 

Oak-Bay Woodland/Forest 1.6 
RTA Total 4.7 

AC004 Coastal Scrub (xeric) 13.0 
Oak-Bay Woodland/Forest 7.2 
Coyote Brush Scrub 2.9 
Non-native Coniferous Forest 0.4 
RTA Total 23.5 

AC006 Coyote Brush Scrub 12.5 
Oak-Bay Woodland/Forest 12.4 
Coastal Scrub (xeric) 2.8 
Non-native Coniferous Forest 1.3 
Eucalyptus Forest/Plantation 1.2 
California Annual Grassland 0.5 
RTA Total 30.7 

AC007 Coyote Brush Scrub 33.9 
Eucalyptus Forest/Plantation 21.9 
Coastal Scrub (xeric) 14.6 
California Annual Grassland 8.4 
Non-native Coniferous Forest 6.3 
Oak-Bay Woodland/Forest 6.1 
Developed/Disturbed/Landscaped 4.4 
Redwood Forest 1.3 
Broom Scrub 0.7 
RTA Total 97.5 

AC008a Eucalyptus Forest/Plantation 57.3 
Coyote Brush Scrub 6.6 
Oak-Bay Woodland/Forest 5.2 
Coastal Scrub (xeric) 0.7 
California Annual Grassland 0.3 
RTA Total 70.1 

AC008b Coastal Scrub (xeric) 27.5 
Eucalyptus Forest/Plantation 27.0 
Coyote Brush Scrub 0.5 
Oak-Bay Woodland/Forest 0.1 
RTA Total 55.1 

AC008c Eucalyptus Forest/Plantation 194.7 
Oak-Bay Woodland/Forest 28.9 
Coastal Scrub (xeric) 3.8 
Coyote Brush Scrub 2.8 
California Annual Grassland 0.9 
RTA Total 231.1 

AC009 Eucalyptus Forest/Plantation 24.8 
RTA Total 24.8 

AC010 Eucalyptus Forest/Plantation 90.1 
RTA Total 90.1 

AC011 Eucalyptus Forest/Plantation 86.0 
Coyote Brush Scrub 22.2 
Oak-Bay Woodland/Forest 1.4 
Developed/Disturbed/Landscaped 1.4 
California Annual Grassland 1.2 
RTA Total 112.1 

AC012 Coyote Brush Scrub 18.9 
Eucalyptus Forest/Plantation 9.5 
RTA Total 28.4 

AC013 Eucalyptus Forest/Plantation 183.2 
California Annual Grassland 19.5 
Coyote Brush Scrub 5.8 
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RTA Vegetation Type Acreagea (> 0.1 acre present) 
 Developed/Disturbed/Landscaped 0.9 

RTA Total 209.4 
AC014 Coyote Brush Scrub 61.6 

California Annual Grassland 16.5 
Oak-Bay Woodland/Forest 9.8 
Coastal Scrub (xeric) 4.5 
Eucalyptus Forest/Plantation 0.4 
Riparian Woodland 0.1 
RTA Total 93.0 

Lake Chabot Regional Park 
LC001 Eucalyptus Forest/Plantation 3.5 

RTA Total 3.5 
LC002 Eucalyptus Forest/Plantation 1.2 

RTA Total 1.2 
LC003 Eucalyptus Forest/Plantation 1.9 

RTA Total 1.9 
LC004 Eucalyptus Forest/Plantation 2.1 

RTA Total 2.1 
LC005a Eucalyptus Forest/Plantation 2.1 

RTA Total 2.1 
LC005b Eucalyptus Forest/Plantation 5.2 

RTA Total 5.2 
LC006 Eucalyptus Forest/Plantation 25.2 

Oak-Bay Woodland/Forest 4.9 
Coyote Brush Scrub 0.7 
California Annual Grassland 0.1 
RTA Total 30.9 

LC007a Eucalyptus Forest/Plantation 2.4 
RTA Total 2.4 

LC007b Eucalyptus Forest/Plantation 2.7 
RTA Total 2.7 

LC007c Eucalyptus Forest/Plantation 3.5 
RTA Total 3.5 

LC007d Eucalyptus Forest/Plantation 0.8 
RTA Total 0.8 

LC008 California Annual Grassland 8.7 
Eucalyptus Forest/Plantation 3.0 
Oak-Bay Woodland/Forest 0.6 
RTA Total 12.3 

LC009 California Annual Grassland 20.7 
Coastal Scrub (xeric) 3.4 
Coyote Brush Scrub 1.6 
Developed/Disturbed/Landscaped 1.4 
Oak-Bay Woodland/Forest 1.0 
RTA Total 28.1 

LC010 California Annual Grassland 2.2 
Coastal Scrub (xeric) 2.1 
Oak-Bay Woodland/Forest 0.5 
RTA Total .  4.8 

Point Pinole Regional Shoreline 
PP001 Eucalyptus Forest/Plantation 181.3 

Coastal Prairie 154.1 
Non-native Grassland 42.9 
Ruderal 27.9 
Coyote Brush Scrub 23.6 
Coastal Scrub (xeric) 10.1 
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RTA Vegetation Type Acreagea (> 0.1 acre present) 
 Coastal Scrub (mesic) 0.5 

Oak-Bay Woodland/Forest 0.5 
Non-native Perennial Grassland 0.3 
Developed/Disturbed/Landscaped 0.3 
Freshwater Marsh 0.2 
Aquatic/Open Water 0.1 
Riparian Woodland 0.1 
RTA Total 441.9 

PP001a California Annual Grassland 0.3 
RTA Total 0.3 

PP001b Coyote Brush Scrub 1.7 
RTA Total 1.7 

PP002 Eucalyptus  Forest/Plantation 7.2 
Coyote Brush Scrub 4.0 
Non-native Grassland 2.9 
RTA Total 14.1 

PP003 Eucalyptus Forest/Plantation 3.7 
Non-native Grassland 0.4 
RTA Total 4.2 

PP004 Coyote Brush Scrub 1.6 
RTA Total 1.6 

PP005a Coastal Prairie 11.6 
Developed/Disturbed/Landscaped 2.0 
RTA Total 13.6 

PP005b Coastal Prairie 1.0 
RTA Total 1.0 

Miller/Knox Regional Shoreline 
MK001 Broom Scrub 4.3 

Coastal Prairie I Non-native Grassland 0.6 
Eucalyptus  Forest/Plantation 0.5 
Developed/Disturbed/Landscaped 0.4 
RTA Total 5.9 

MK002 Coyote Brush Scrub 0.3 
Non-native Coniferous Forest 0.1 
RTA Total 0.4 

MK003 Coastal Prairie I Non-native Grassland 2.7 
RTA Total 2.7 

MK004 Non-native Coniferous Forest 2.9 
Coastal Scrub (xeric) 0.3 
RTA Total 3.2 

MK005 Coastal Prairie I Non-native Grassland 4.8 
Coastal Scrub (mesic) 3.3 
Coastal Scrub (xeric) 1.8 
Non-native Coniferous Forest 0.1 
RTA Total 10.0 

a
  In this table, the RTA totals show the approximate vegetation acreage within each identified RTA. This total does not include roadways and may not  

represent the actual size of the RTA identified in Table 111-2 of the EBRPD Wildfire Hazard Reduction and Resource Management Plan. The actual vegetation types 
present must be determined by site assessment visits. 

 
b

  AC005 was an area covered by EBRPD's FEMA EA to install fencing. Since its creation the project has not been completed and has been canceled. As a result, this 
RTA was deleted from further consideration. 
Source: EBRPD GIS Database 2004 Vegetation Data. 
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APPENDIX M PART 2 ANCHOR POINT METHODOLOGY 

The current fire behavior modeling for the East Bay Hills project area represents a combination 

of methodologies that have been used at various stages of the environmental assessment process 

(initial proposal, draft EIS, etc.) on the four grant applications from East Bay Regional Park 

District (EBRPD), City of Oakland (Oakland) and the University of California, Berkeley (UCB). 

Anchor Point’s approach has been to build on previous work while bringing all areas covered by 

the current EIS up to similar standards of fire behavior modeling and subsequent analysis. It was 

necessary to take different approaches for different areas because the data availability varied 

from location to location, especially with regard to cross walking vegetation data to fire behavior 

input data. Every effort was made to maintain a high standard of accuracy across all areas 

covered by the EIS. In all cases, Anchor Point converted any existing work from custom fuel 

modeling inputs to standard fire behavior fuel models (FBFM) (Scott and Burgan 2005). This 

process involved examining previous work by fire behavior experts for validity and agreement 

with standard fire behavior modeling practice. 

The current set of proposed and connected project areas include areas that have been previously 

assessed in terms of vegetation and fuel modeling cross walks. For instance, some areas have 

more detailed vegetation information than others. In some areas, vegetation had already been 

cross-walked to fuel model information, while other areas had not. The proposed and connected 

project areas can be broken down into four different situations with regard to data availability. 

These four situations also determined which data shortfalls needed to be addressed so that all 

areas would have the same fire behavior inputs. 

The four situations were as follows: 

1) Less-detailed vegetation data with some vegetation to fuel model cross walking complete 

(e.g., pre-treatment conditions present, post-treatment needed). The Miller-Knox 

Regional Shoreline project area fit into this category. Post-treatment conditions were 

assigned based on previous fire behavior modeling by Carol Rice after review and 

conversion to the standard Burgan and Scott (2005) FBFM by Anchor Point. 

2) More-detailed vegetation description data, no vegetation to fuel model cross walking 

complete. Claremont Canyon Regional Preserve, Frowning Ridge-PDM and Strawberry 

Canyon-PDM are representative of this situation. Missing cross walk data were filled in 

based on Carol Rice’s previous work following review and conversion to the standard 

Burgan and Scott (2005) FBFM by Anchor Point. 

3) Less-detailed vegetation description data with no vegetation to fuel model cross walking 

complete. North Hills-Skyline-PDM and Caldecott Tunnel-PDM fit this situation. 

Missing cross walk data were filled in based on Carol Rice’s previous work after review 

and conversion to the standard Burgan and Scott (2005) FBFM by Anchor Point. 

4) The remainder of the proposed and connected project areas were included in the work by 

Carol Rice as detailed in Appendix M, Part A. Anchor Point reviewed all data and 
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converted it to the standard Burgan and Scott (2005) FBFMs before using the data  in the 

fire behavior modeling process. 

Once all the gaps in the data were addressed, all of the proposed and connected project areas 

contained equivalent data that could then be used as inputs for fire behavior modeling. Standard 

fire behavior analysis practices were used (See section 4.3 of the EIS) to generate fire behavior 

predictions for the proposed and connected actions and the no action alternative. The weather 

and fuel moisture values shown in Table M-1 were used for the FlamMap runs. 

Table M-1. Weather and Fuel Moisture Values for FlamMap 

20 ft. Windspeed 22 mph 
Wind Direction 60° Azimuth 
1 hour fuel moisture 2% 
10 hour fuel moisture 3% 
100 hour fuel moisture 7% 
Live herbaceous fuel moisture 70% 
Live woody fuel moisture 70% 
Foliar moisture content 70% 

 

After generating fire behavior analysis outputs, Anchor Point evaluated differences between the 

proposed and connected actions and the no action alternative. All analyses subsequent to 

generating equivalent fuel model inputs across all proposed and connected project areas were 

independent of any previous work and were solely the work of Anchor Point. 

Flame length and crown fire activity outputs from the no action alternative and the proposed and 

connected actions were exported from FlamMap to be used for further analysis. Outputs from 

FlamMap come in the form of raster cells (30m x 30m). These cells were converted to a vector 

point file. Points with flame lengths greater than 8 feet were extracted and buffered by 200ft.  

Structure data were not available for the area, so structure locations (points) were digitized from 

an aerial photograph. This method probably missed a few structures that were obscured by 

vegetation when observed from above, but a majority of structures were located using this 

methodology. 

Structure locations were buffered by 200 feet and the number of structures located within 200 

feet of 8-foot flame lengths were counted for both alternatives. The points with 8-foot flame 

lengths and their associated buffers were spatially associated with the proposed or connected 

project area in which they were located so that the each proposed or connected project area that 

would expose a structure to 8-foot flame lengths could be identified. The results of this analysis 

are presented in section 5.2 of the EIS.   
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Table M-2. Vegetation Description to Fuel Models Inputs Cross Walk Values 

 
Pre- Pre- Pre- Pre- Post- Post- Post- Post- 

Vegetation Type 

Burgan & 
Scott Fuel 

Model 

Tree 
Height 

(ft) 

Height 
To Live 
Crown 

(ft) 

Canopy 
Cover 

(category) 

Burgan 
& Scott 

Fuel 
Model 

Tree 
Height 

(ft) 

Height 
To 

Live 
Crown 

(ft) 

Canopy 
Cover 

(category) 

Caldecott Tunnel-PDM  

coastal scrub xeric 145 40 2 2 121 0 0 0 

developed/landscaped disburbed 91 0 0 0 91 0 0 0 

eucalyptus forest/plantation 192 100 6 4 143 0 0 0 

oak-bay woodland/forest 145 40 2 4 121 0 0 0 

Riparian Woodland 182 100 4 4 182 100 4 4 

Claremont-PDM 

        Coyote Brush 142 6 2 0 142 6 2 0 

Coyote Brush - California Sage 142 6 2 0 142 6 2 0 

Coyote Brush - Grassland - California Sage 142 6 2 0 142 6 2 0 

Coyote Brush - Live Oak - California Bay 142 40 2 2 142 40 2 2 

Dense Bluegum Eucalyptus 189 100 6 4 143 6 6 3 

Dense Bluegum Eucalyptus - Live Oak - California Bay 189 100 4 4 183 6 6 0 

Dense Bluegum Eucalyptus - Live Oak - California Bay - Blackberry 189 100 4 4 183 6 6 0 

Live Oak - California Bay 182 40 12 4 183 6 6 0 

Live Oak - California Bay - Coyote Brush 182 40 2 3 183 36 6 0 

Live Oak - California Bay - Dense Bluegum Eucalyptus - Coyote Brush 182 40 2 3 183 36 6 0 

Frowning Ridge-PDM  

        Annual Grassland - Scattered Bluegum Eucalyptus 189 80 8 1 101 0 0 0 

California Bay 182 40 12 4 183 36 12 3 

Coyote Brush 142 6 2 0 142 6 2 0 

Coyote Brush - California Bay 142 40 2 2 142 40 2 2 

Coyote Brush - California Sage 142 6 2 0 142 6 2 0 

Coyote Brush - California Sage - Grassland 142 6 2 0 142 6 2 0 

Coyote Brush - Dense Bluegum Eucalyptus 145 100 2 2 121 9 6 0 

Coyote Brush - Grassland 142 6 2 0 142 6 2 0 

Coyote Brush - Grassland - California Sage 142 6 2 0 142 6 2 0 
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Table M-2. Vegetation Description to Fuel Models Inputs Cross Walk Values 

Pre- Pre- Pre- Pre- Post- Post- Post- Post- 

Vegetation Type 

Burgan & 
Scott Fuel 

Model 

Tree 
Height 

(ft) 

Height 
To Live 
Crown 

(ft) 

Canopy 
Cover 

(category) 

Burgan 
& Scott 

Fuel 
Model 

Tree 
Height 

(ft) 

Height 
To 

Live 
Crown 

(ft) 

Canopy 
Cover 

(category) 

Coyote Brush - Live Oak - California Bay 142 40 2 2 142 40 2 2 

Dense Bluegum Eucalyptus 189 100 6 4 143 6 6 0 

Dense Bluegum Eucalyptus - Coyote Brush 145 100 2 4 121 6 6 0 

Dense Bluegum Eucalyptus - Live Oak - California Bay 189 100 4 4 183 6 6 0 

Dense Bluegum Eucalyptus - Live Oak - California Bay - Coyote Brush 189 100 4 4 183 6 6 0 

Dense Bluegum Eucalyptus - Pine 189 100 4 4 143 6 6 0 

Developed 91 0 0 0 91 0 0 0 

Grassland - Coyote Brush 101 6 1 0 121 6 6 0 

Ground Clover - Coyote Brush - California Bay 101 40 6 1 183 36 6 1 

Live Oak - California Bay 182 40 12 4 183 36 12 3 

Live Oak - 
Eucalyptus 

California Bay - Coyote Brush - Pine - Dense Bluegum 
182 100 2 4 183 36 6 3 

Live Oak - California Bay - Dense Bluegum Eucalyptus - Coyote Brush 182 100 2 3 183 36 6 3 

Mixed Conifer 184 100 6 4 143 6 6 0 

Pine 161 80 12 4 143 6 12 0 

Pine - Coyote Brush - Dense Bluegum Eucalyptus - Grassland 145 100 2 3 143 6 6 0 

Pine - Dense Bluegum Eucalyptus - Coyote Brush 161 100 6 4 143 6 6 0 

Pine - Live Oak - California Bay 182 80 12 4 183 6 12 2 

Willow 142 30 6 4 182 27 6 3 

North Hills-Skyline-PDM  

coastal scrub xeric 142 4 0 0 142 4 0 0 

coyote brush scrub 142 4 0 0 142 4 0 0 

developed/landscaped disburbed 99 0 0 0 99 0 0 0 

eucalyptus forest/plantation 189 100 6 4 182 40 6 4 

oak-bay woodland/forest 182 40 2 4 182 40 2 4 
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Table M-2. Vegetation Description to Fuel Models Inputs Cross Walk Values 

Pre- Pre- Pre- Pre- Post- Post- Post- Post- 

Vegetation Type 

Burgan & 
Scott Fuel 

Model 

Tree 
Height 

(ft) 

Height 
To Live 
Crown 

(ft) 

Canopy 
Cover 

(category) 

Burgan 
& Scott 

Fuel 
Model 

Tree 
Height 

(ft) 

Height 
To 

Live 
Crown 

(ft) 

Canopy 
Cover 

(category) 

Strawberry Canyon-PDM 

Annual Grassland - Scattered Bluegum Eucalyptus 189 80 8 1 101 80 8 1 

Coyote Brush 142 6 2 0 142 6 2 0 

Dense Bluegum Eucalyptus 189 100 6 4 143 6 6 3 

Dense Bluegum Eucalyptus - Coyote Brush 145 100 2 4 121 6 6 0 

Dense Bluegum Eucalyptus - Pine 189 100 4 4 143 6 6 0 

Developed 91 0 0 0 91 0 0 0 

Live Oak - California Bay 182 40 12 4 183 36 12 3 

Pine 161 80 12 4 143 6 6 0 
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The crown fire activity output rasters (for both the proposed and connected actions and no action 

alternative) were also converted to points. All points with either torching or active crown fire 

values were selected for further analysis. Of these selected points, those occurring in areas with 

modeled shrub fuels were buffered by 1000 foot and those in areas with modeled timber fuels 

were buffered by 2000 foot. These buffered points were overlaid on the structure locations and 

(the number of structures influenced by crown fire activity. This method uses the crown fire 

activity values of passive crowning (torching) or active crowning as proxies for ember cast. 

Finally, the flame length output data for the (proposed and connected actions and no action 

alternative) were summarized by overlaying the proposed and connected project areas and 

calculating a mean flame length for each area.  While this information is less spatially explicit 

because the results are aggregated by each proposed or connected project area, the comparison 

between average flame lengths between alternatives was deemed to be an appropriate metric to 

describe potential fire behavior in the proposed and connected project areas. 

References: 

Scott, J.H. and R.E. Burgan. 2005. Standard Fire Behavior Fuel Models: A Comprehensive Set 
for Use with Rothermel's Surface Fire Spread Model. Gen. Tech. Rep. RMRS-GTR. 153. 
Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountains 
Research Station. Accessed on: March 2011. Available at 
http://www.fs.fed.us/rm/pubs/rmrs_gtr153.pdf

http://www.fs.fed.us/rm/pubs/rmrs_gtr153.pdf
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STATE OF CALIFORNIA-THE NATURAL RESOURCES AGENCY 

OFFICE OF HISTORIC PRESERVATION 
DEPARTMENT OF PARKS AND RECREATION 

EDMUND G. BROWN, JR., Governor 

{~ 
~1725 23'" Street, Suite 100 

SACRAMENTO, CA 95816-7100 
(916) 445-7000 Fax: (916} 445-7053 
calshpo@parks.ca.gov 
www.ohp.parks.ca.gov 

Apri l 24, 2013 Reply In Reference To: FEMA 110207 A 

Alessandro Amaglio 
Environmental Officer 
FEMA - U.S. Department of Homeland Security 
111 1 Broadway, Suite 1200 
Oakland, CA 94607-4052 

RE: Four Hazardous Fire Risk Reduction Projects, East Bay Hills, PDM-PJ-09-CA-2005-011 , 
PDM-PJ-09-CA-2006-004, PDM-P J-09-CA-2005-003, and FEMA-HMGP-1731-16-34 

Dear Mr. Amagl io: 

Thank you for your March 13, 2013, letter regarding the proposed undertaking in the East Bay 
Hills as listed above and in compliance with Section 106 of the National Historic Preservation 
Act of 1966 (16 U.S.C. 470f), as amended, and its implementing regulation found at 36 CFR Part 
800 and the 2005 First Amended Programmatic Agreement between Federal Emergency 
Management Agency (FEMA), the State Historic Preservation Officer (SHPO), and the Advisory 
Council on Historic Preservation. Along with your letter, you submitted a map showing the Area 
of Potential Effect (APE) and survey areas, as well as a disc containing the "Cultural Resources 
Inventory Report for the Hazardous Fire Risk Reduction, Environmental Impact Statement, East 
Bay Hi lls, California," dated February 2013. Following receipt of your letter, this office also 
received a letter from CH2M HILL dated March 18, 2013, and conveying another disc 
containing the technical report that supports the Cultural Resources Inventory Report. 

As previously described, the proposed undertaking, involves a number of projects to reduce 
hazardous fire risks in the area. These projects include brush removal, the removal or thinning of 
non-native trees, chipping the downed trees, scattering the chips and semiannual application of 
herbicides to eradicate new sprouts. In a letter dated April 19, 2011, the SHPO commented that 
the proposed APE for this undertaking appeared sufficient. 

A systematic pedestrian archaeological survey and intensive standing structure survey were 
conducted in 2012. The survey revealed 13 archaeological sites, seven of which FEMA proposes 
as eligible for listing in the National Register of Historic Places (NRHP). The survey also 
recorded 25 architectural resources, including buildings, structures, and districts. FEMA 
proposes to assume the seven sites and 25 architectural resources are eligible for the purposes of 
this undertaking. FEMA requests SHPO concurrence that the scope of work will not adversely 
affect any of these historic properties with the condition that the East Bay Regional Parks 
District Best Management Practices will be implemented to ensure avoidance of adverse effects. 

After reviewing the information submitted with your letter, the SHPO concurs with this finding. 
If you agree with my Finding of No Adverse Effects with Conditions, please indicate your 
consent by signing the signature block at the end of this letter and returning it to this office. If 



you disagree, please contact Mark Beason of my staff at (916) 445-7047 or 
mark.beason@parks.ca.gov. Please be advised that under certain circumstances, such as 
unanticipated discovery or a change in project description, FEMA may have additional future 
responsibilities for this undertaking under 36 CFR Part 800. Thank you for seeking my 
comments and considering historic properties as part of your project planning. 

Sincerely, 

k<J4'n~~r 
Carol Roland-Nawi, Ph.D. 
State Historic Preservation Officer 

Alessandro Amaglio 
Environmental Officer 
FEMA - Region IX 
U.S. Department of Homeland Security 

DATE: 



U.S. Department of Homeland Security 
1111 Broadway. Suite 1200 
Oakland. CA 94607-4052 

March 13, 2013 

Dr. Carol Roland-Nawi 
State Historic Preservation Officer 
Office of Historic Preservation 
Department of Parks and Recreation 
1725 23rd Street, Suite 100 
Sacramento, CA 95816 

Attn: Mark Beason and Susan Stratton 

RE: No Adverse Effect to Historic Properties Determination. 

PDM-PJ09 CA-2005-011: Hazardous Fire Risk Reduction Strawberry Canyon Vegetation 
Management Project, University of California, Berkeley 
PDM-PJ-09-CA -2005-003: Claremont Canyon Vegetation Management Project 
University of California, Berkeley 
PDM-PJ-09 -CA-2006-004: Regional Fuel Management Project, City of Oakland 
FEMA-HMGP-1731 -16-34: Brush Fuels Management Project, East Bay Regional Parks District 

Dear Dr. Roland-Nawi: 

The Department of Homeland Security's Federal Emergency Management Agency (FEMA) proposes to provide 
Federal financial assistance (Undertaking) to the University of California, Berkeley (UCB); the City of Oakland; 
and the East Bay Regional Parks District (EBRPO), through the California Emergency Management Agency (Cal 
EMA), to reduce hazardous fire risk in Applicant-identified areas of the East Bay Hills, located in Alameda and 
Contra Costa counties, California. The proposed projects may be funded through FEMA's Pre-Disaster Mitigation 
Program (PDM) and Hazard Mitigation Grant Program (HMGP). FEMA is preparing an Environmental Impact 
Statement (EIS) to evaluate the potential environmental impacts as a result of funding these projects. 

Project Description 

FEMA has received four grant applications for hazardous fire risk reduction projects in the East Bay Hills, as 
listed above. The proposed projects would affect approximately 1,000 acres of wildland- urban interface in the 
East Bay Hills, from Lake Chabot to Wildcat Canyon and Sobrante Ridge. 

www.fema.gov 
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Under the PDM program UCB submitted two grant applications: one for a 56-acre area designated as 
Strawberry Canyon, and one for a 43-acre area designated as Claremont Canyon. To reduce the amount of 
fuel available to support wildfires, UCB proposes to remove invasive, non-native, fire promoting trees 
from these areas. The downed trees would be chipped or cut into pieces and scattered on the project sites. 
The native understory would be preserved. Large logs would be placed and retained as a component of 
erosion and sedimentation control measures. Eucalyptus and acacia stumps would be treated with 
herbicides to prevent resprouting. Cut trees would receive periodic follow-up treatment of any emerging 
stump sprouts with herbicides or through mechanical removal of emerging growth. Follow-up treatment 
of resprouts would be conducted at least semiannually for long-term maintenance. In addition, eucalyptus 
seedlings would be managed to prevent recolonization of this invasive species.  
Also under the PDM program the City of Oakland's application includes six projects in Alameda County 
near the Contra Costa County border, on property owned by Oakland , U CB, and EBRPD. The projects 
are the North Hills-Skyline area project , the Caldecott Tunnel area project, UCB's Frowning Ridge area 
project , and EBRPD's Tilden Regional Park (Tilden-Grizzly) project, Sibley Volcanic Regional Preserve 
(Sibley Triangle and Island) project, and Claremont Canyon (Claremont Canyon-Stonewall, EBRPD 
property portion) project. These six project areas total 359 acres. 
Nonnative trees (mostly eucalyptus) would be removed and the stumps of eucalyptu s and acacia trees 
would be mechanically or chemically treated to prevent resprouting. Native trees would be preserved. 
Felled trees would be chipped or cut into pieces and scattered on the project site. Some logs would be 
retained for use in erosion and sedimentation control measures. Resprouts would be treated monthly for 
long-term maintenance. Seedlings would be managed to prevent recolonization of these invasive species. 
 
Under the HMGP program EBRPD proposes reduction of fuel loads on 541 acres in 11 regional  parks: 
Anthony Chabot Regional Park, Claremont Canyon Regional Preserve , Huckleberry Botanic Regional 
Preserve, Lake Chabot Regional Park, Leona Canyon Regional Open Space Preserve, Miller/Knox 
Regional Shoreline, Redwood Regional Park, Sibley Volcanic Regional Preserve, Sobrante Ridge 
Regional Preserve, Tilden Regional Park, and Wildcat Canyon Regional Park. EBRPD would reduce fuel 
loads through selective thinning of vegetation, brush removal (mechanical and by hand), pile burning to 
dispose of cut brush, grazing, and herbicide treatment for long-term maintenance. The majority of the 
proposed activities would focus on removing nonnative species, but native shrubs would also be thinned 
or decreased in height to reduce fuel loads. All cut brush would receive semiannual follow-up treatment 
of any emerging resprouts. Felled trees would be removed from the site or chipped and left on site. 
 
FEMA funding any or all of the grants meets the definition of a Federal Undertaking (36 C.F.R. § 800. l 
6(y)) and therefore requires the completion of a Section 106 review in accordance with the National 
Historic Preservation Act of 1966 (NHPA) (16 U.S.C. § 470f) and the 2005 First Amended Programmatic 
Agreement (Agreement) among FEMA, your office, Cal EMA, and the Advisory Council on Historic 
Preservation (ACHP). 
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As part of the determination of whether the Undertaking has the potential to affect historic properties, 
FEMA has determined the area of potential effect (APE), as defined in 36 C.F.R. § 800.16(d) and 
pursuant to 36 C.F.R. § 800.4(a)(l) and Stipulation VII.A of the Agreement. The area of potential 
effects (APE) was determined to comprise the footprint of the proposed and connected actions, which  
includes all areas of vegetation treatment as well as all areas of temporary disturbance such as 
 
             staging areas and access routes. FEMA consulted with SHPO regarding the APE determination and 
r equested SHPO's concurrence in a letter dated February 4, 2011. SHPO concurred with FEMA’s 
A PE determination on April  19, 2011. This documentation is packaged with CH2M HILL's technical  
report (Attachment A).
 
 Area of Potential Effect 
 
The APE is located on the Richmond, San Quentin, Briones Valley, Oakland East, Las Trampas Ridge, 
and Hayward, California 7.5 Minute USGS quadrangles.  Specifically , the proposed and connected 
project areas lie within unsectioned areas of Township 2 North , Range 4 West; Township I  South, Range 
3 West, Sections 5, 8, 9, 15, 16, 22, 26, 27, 34 and 35;  Township 2 South, Range 2 West, Sections 7 and 
18;  and Township 2 South, Range 3 West, Section I  (Figure 1). 
 The  following project areas arc included in this assessment: 
 Anthony Chabot Regional Park (portion in EBRPD proposed and connected project areas)  
 Claremont Canyon Regional Preserve (portion in EBRPD proposed and connected project areas)  
 Claremont Canyon Regional Preserve-PDM  (EBRPD project area in Oakland application)  
 Huckleberry Botanic Regional Preserve (portion in EBRPD proposed project areas)  
 Leona Canyon Regional Open Space Preserve (portion in EBRPD proposed project area)  
 Miller/Knox Regional Shoreline (portion in EBRPD proposed project areas)  
 Redwood Regional Park (portion in EBRPD proposed and connected project areas)  
 Sibley Volcanic Regional Preserve (portion in EBRPD proposed and connected project areas)  
 Sibley Volcanic Regional Preserve-PDM (EBRPD project area in Oakland application)  
 Sobrante Ridge Regional Preserve (portion in EBRPD proposed project area)  
 Tilden Regional  Park-PDM (EBRPD project areas in Oakland application)  
 Tilden Regional Park (portion in EBRPD proposed and connected project areas)  
 Wildcat Canyon Regional Park (portion in EBRPD proposed and connected project areas)  
 Caldecott Tunnel-PDM (Oakland)  
 North  Hills-Skyline-PDM (Oakland)  
 Claremont-PDM  (UCB)  
 Strawberry Canyon-PDM (UCB)  
 Frowning Ridge-PDM (UCB project area in Oakland application)  

 The APE, comprised of mostly open space, woodland and parks, is administered by three different land 
managers: U CB, Oakland and EBRPD. The East Bay Hills area land use consists of a mix of residential, 
commercial , parkland and woodlands , most of which is bound by urban development s,   
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particularly in the foothills and coastal plain. The APE is in existing park or open space areas and the 
majority of it is adjacent to single-family residential land uses. 
CH2M HILL was task by FEMA to perform an archeological and historic properties survey, with the 
purpose to determine the presence of historic properties within the APE pursuant to Section 106 of the 
National Historic Preservation Act (NHPA)  and 36 CFR Part 800. 
 
Identification and Evaluation 
 
The APE is depicted in the attached Figure 1 and the entire area was subject to a systematic pedestrian 
archaeological survey and intensive standing structures survey on October 15, 2012, through November 2, 
2012. A total of 13 archaeological resources were observed and located partially or completely within the 
APE during the cultural resource survey; five of these were newly recorded (S-GC-1, S-GC-2, S-GC-3, S-
PR-1, and tihs006). A total of 25 architectural resources comprising districts, sites. and features were 
observed within the APE; four architectural resources were previously recorded and 21 were newly 
recorded as a result of the survey. Of the 21 newly recorded architectural resources, in accordance with 
the Instructions for Recording Historical Resources issued by the California Department of Historic 
Preservation (OI IP), four were recorded as districts, Anthony Chabot Regional Park, Tilden Regional 
Park, Redwood Regional Park, and Sibley Volcanic Regional Preserve, due to their concentration of 
buildings and structures united historically and functionally by plan and physical development. Three of 
these are potential historic districts and eligible to the NRHP: Tilden Regional Park, Redwood Regional 
Park, and Sibley Volcanic Regional Preserve. 
Within the APE are large and complex cultural landscapes. One, Alvarado Park, was listed on the NRHP 
in 1992. In addition to the proposed historic districts, 14 individual structures, including the previously 
recorded Hunt Field/Redwood Arena, were newly evaluated and recorded on Building, Structure, Object, 
and Record forms. 
 
Copies or Summaries of Views by Consulting Parties and the Public 
 
After consulting the Native American Heritage Commission (NAHC) in October 2010, FEMA contacted 
the listed tribes (copy of correspondence included in the attached report); no responses were received 
indicating an interest on the project or indicating effects to historic properties or of cultural significance to 
the tribes.  Upon completion of the Draft EIS, FEMA will send another round of letters to notify the tribal 
individuals and groups identified by the NAHC of the opportunity to comment and review. Additionally, 
tribes, groups, and interested individuals will have opportunity to comment on the undertaking during the 
public comment period for the Draft EIS. 
 
Assessment of Effects 
 
Based on the aforementioned identification and evaluation of historic properties as defined in 36 CFR 
800.16(1)(1) within the APE, FEMA has determined that there are thirteen archaeological sites located 
within the APE. 
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Seven sites, P-1-00158, CA-CC0-125, CA-CC0-274, CA-CC0-323, CA-CC0-349, CA-CC0-353, and S-
GC-1 are recommended as eligible to the NRHP. At site S-GC-1, the false gun emplacement and 
observation point, the area is clear of vegetation and no impacts are expected.  No impact would occur at 
site P-1-00158, the Grass Valley Trail. The trail is currently used for recreation and no impacts are 
expected. No excavation or ground disturbance is expected within the boundaries of prehistoric sites CA-
CC0-323, CA-CC0-274, CA-CCO- 349, CA-CC0-353 and CA-CC0- 125 within Alvarado Park, and 
therefore, no adverse effects to these sites would occur. No ground disturbing activities would occur in 
mapped locations or in the general area of these sites without the presence of an archeological monitor. 
A total of 25 architectural resources including districts, structures and buildings are located within the APE. 
While vegetation clearing and removal would occur within four parks considered eligible for the NRHP, 
Alvarado , Redwood Regional, Tilden Regional, and Sibley Volcanic Regional Preserve, impacts are not 
considered adverse. While the removal or reduction of this vegetation may affect the visual qualities of the 
parks, the potential adverse impact is offset by the far greater potential negative and destructive impact to 
each park from threat of fire. 
FEMA has determined that the benefit of reducing fire hazards within EBRPD would have a beneficial, 
long-term, and positive impact on all cultural resources within the APE, mitigating any possible direct or 
indirect visual impacts to them. 

Therefore, FEMA has determined, pursuant to 36 CFR § 800.4(d)(l) and in compliance with Stipulation 
Vll.C of the Agreement, a finding of No Adverse Effect to Historic Properties for this Undertaking and 
is submitting this determination to your office for your review and comment, and requests your concurrence 
on its determination within 21 days of receipt of this submittal. Please find the enclosed documentation in 
accordance with 36 CFR 800.11(d). 

I am looking forward to your concurrence with this determination. If you require any additional 
information please do not hesitate to contact me at (510) 627-7284 or at 
alessandro.amaglio@fema.dhs.gov. 

Enclosures 

Alessandro Amaglio 
Environmental  Officer 
FEMA Region IX 

mailto:alcssandro.amaglio@fema.dhs.gov




STATE OF CALIFORNIA-THE NATURAL RESOURCES AGENCY 

OFFICE OF HISTORIC PRESERVATION 
DEPARTMENT OF PARKS AND RECREATION 
1725 23'd Street, Suite 100 
SACRAMENTO, CA 95816-71 00 
(916) 445-7000 Fax: (916) 445-7053 
calshpo@parks.ca.gov 
www.ohp.parks.ca.gov 

April 19, 2011 Reply In Reference To: FEMA110207A 

Alessandro Amaglio 
Regional Environmental Officer, FEMA 
U.S. Department of Homeland Security 
1111 Broadway, Suite 1200 
Oakland, CA 94607-4052 

RE: Four Hazardous Fire Risk Reduction Projects, East Bay Hills, PDM-PJ-09-CA-2005-011, 
PDM-PJ-09-CA-2006-004, PDM-PJ-09-CA-2005-003, and FEMA-HMGP-1731-16-34 

Dear Mr. Amaglio: 

Thank you for your February 4, 2011, letter requesting my review and comment with regard to 
the proposed undertaking in the East Bay Hills as listed above in compliance with Section 106 
of the National Historic Preservation Act of 1966 (16 U.S.C. 470f), as amended, and its 
implementing regulation found at 36 CFR Part 800 and the 2005 First Amended Programmatic 
Agreement among FEMA, SHPO, Cal EMA, and the Advisory Council on Historic Preservation . 
Along with your letter, you also submitted maps of the Area of Potential Effects (APE). 

The proposed undertaking, as I understand it, involves a number of projects to reduce 
hazardous fire risks in the area. These projects include brush removal , the removal or thinning 
of non-native trees, chipping the downed trees, scattering the chips and semiannual application 
of herbicides to eradicate new sprouts. 

FEMA has identified the APE as the footprint of the four proposed projects, including all areas of 
vegetation treatment and temporary disturbance from staging areas and access routes . Minimal 
ground disturbance is anticipated, so FEMA proposes a vertical APE of six inches below ground 
surface. Initial research revealed no historic properties adjacent to the footprint of the project 
areas. FEMA requests SHPO concurrence with the proposed APE. After reviewing the 
information submitted with your letter, I concur that the APE as proposed is appropriate. 

Thank you for seeking my comments and considering historic properties as part of your project 
planning. I look forward to continuing consultation on this undertaking with FEMA. If you have 
any questions or concerns, please contact Mark Beason, at (916) 445-7047 or 
mbeason@parks.ca.gov. 

Sincerely, 

EDMUND G. BROWN, JR., Governor 

£-0am ~~fr 
Milford Wayne Donaldson, FAIA 
State Historic Preservation Officer 



 
 

 

 

  

  

USFWS and NOAA Fisheries Service Consultation History 

APPENDIX O USFWS AND NOAA FISHERIES SERVICE 

CONSULTATION HISTORY 


Hazardous Fire Risk Reduction Environmental Impact Statement O-1 



 

 

 

 

USFWS and NOAA Fisheries Service Consultation History 

This page intentionally left blank. 

 

Hazardous Fire Risk Reduction Environmental Impact Statement O-2 



         

 
 

 
 

 

  

 

 

 

 

 

 
 

  

 

  
 

 

 
 

  

  

Date Meeting/Correspondence and Description Information 

14-Aug-01 
Biological Opinion: Formal Consultation on East Bay Regional Park District’s Fire 
Mitigation Projects, FEMA-919-DR-CA, HMGP #919-515-24, Alameda County, 
California 

03-Aug-07 
Biological Opinion: Fomal Consultation for the Strawberry Vegetation Management 
Project, Alameda County, Califomia (PDMC-PJ-09-CA-2005-011). 

17-Dec-07 
Amendment to the Biological Opinion for the Claremont Canyon Vegetation 
Management Project in Claremont Canyon, University of California,  Alameda 
County, California (PDMC-PJ-09-CA-2005-003). 

11-Jun-10 Letter from FEMA to USFWS: FEMA request to USFWS to participate in EBH EIS 
as cooperating agency. 

15-Oct-10 Letter from FEMA to NMFS: FEMA request to NMFS to participate in EBH EIS as 
cooperating agency. 

26-Oct-10 Letter from NMFS to FEMA: NMFS, Southwest Region Office accepts FEMA’s 
request to serve as a cooperating agency for the EBH EIS. 

12-Jan-11 Email from USFWS to FEMA: USFWS Providing list of 64 pesticides prohibited in 
red-legged frog habitat. 

13-Jan-11 Email from FEMA to USFWS and NMFS: FEMA provided USFWS and NMFS 
detailed vegetation maps. 

14-Jan-11 
Teleconference between USFWS and FEMA: USFWS provided information on 
pesticide ban for CA red-legged frog; status of Draft Recovery Plan for AWS due to 
new genetic findings. 

21-Jan-11 Email from USFWS to FEMA: USFWS provided information on May 2010 pesticide 
injunction for 11 species in the Bay Area. 

21-Jan-11 Email from FEMA to USFWS: Provided USFWS EBH figures showing CRLF No 
Spray Zone. 

2-Mar-11 
Letter from USFWS to FEMA: Preliminary Comments and Guidance from USFWS 
on FEMA’s Development of an EIS, and BA for the Four Proposed Wildfire 
Mitigation Grant Application Projects in East Bay Hills, Alameda and Contra Costa 
Counties, California. 

9-Mar-11 Site visit: USFWS site visit to UCB, EBRPD and City of Oakland land parcels. 

10-Mar-11 Email from USFWS to FEMA: Request clarification on relation of USFS/BLM’s 
project for EBRPD parcels to FEMA’s project for EBRPD. 

15-Mar-11 Letter from FEMA to USFWS: Response to USFWS Preliminary Comments and 
Guidance Letter of March 2, 2011. 

24-Mar-11 Email from FEMA to USFWS: Provided EBRPD map with overlap of USFS/BLM 
parcels in relation to FEMA’s project for EBRPD. 

18-Apr-11 
Email from USFWS to FEMA: USFWS decision not to develop MOU with EBRPD 
and Intra-Service Section 7 Consultation for the EBRPD vegetation/fuels 
management activities that are not within the FEMA- and BLM-funded consultations 
with EBRPD. 

20-Apr-11 Email from FEMA to USFWS: Transmittal of FEMA’s comments on the Draft 
USFWS Measures for Pallid Manzanita. 

20-Apr-11 Email from USFWS to FEMA: USFWS request to FEMA re: coverage for EBRPD 
other parcels within scope of EIS. 



 

  

  
 

  

 

 
 

  

 

 

 

 

  

 

 

  

 

 

 
 

27-Apr-11 Email from FEMA to USFWS: Provided copy of UCB’s plans for herbicide 
application within Strawberry Canyon and Claremont Canyon. 

26-May-1 1 Email from FEMA to USFWS: Provided .kmz map files for EBRPD cumulative 
actions (parcels not covered by Federal nexus). 

3-Jun-11 Email from USFWS to FEMA: Comments of FEMA’s Interim Review (EIS) 
Hazardous Fire Risk Reduction, East Bay Hills, California (June 2011). 

23-Jun-11 Email from USFWS to FEMA: USFWS comments on Commonalities Matrix. 

28-Jun-11 Email from NMFS to FEMA: NMFS comments on Commonalities Matrix. 

19-Jul-11 Email from FEMA to USFWS: FEMA provided updated Commonalities Matrix. 

29-Aug-11 
Email from USFWS to FEMA: Comments on the August 29, 2011 version of the 
Commonalities Matrix for FEMA’s East Bay Hills Fuels Management Project (by 
Joseph Terry, USFWS). 

6-Sep-11 Email from USFWS to FEMA: USFWS provides definitions for short-term, long-term 
and permanent effects; also advises use of AWS core habitat as defined in FR. 

20-Oct-11 Meeting: USFWS, UCB and FEMA meeting to discuss UCB parcels. 

2-Nov-11 Site visit: USFWS, EBRPD, URS and Karen Swaim (AWS expert) site visit to 
EBRPD parcels. 

9-Nov-11 
Email from USFWS to FEMA: USFWS provides Tables 1-5 for use in the BA effects 
analysis including request for EBRPD to characterize low and high quality AWS 
habitat. 

8-Dec-11 
Meeting: FEMA, DHS, USFWS, EBRPD and City of Oakland discussion on 
summary tables for the BA effects analysis and agreement to perform effects 
analysis based on regional park system. 

25-Jan-12 
Email: USFWS provided FEMA copies of the Sunol project Long-Term Maintenance 
and Monitoring Plan as an example of project of vegetation management 
addressing similar issues including Alameda whipsnake and California Red-legged 
frog. 

28-29-Mar-
12 

Emails from USFWS (Joseph Terry) providing comments on the “Interim Draft – 
Maintenance and Performance Metrics” submittals to FEMA from City of Oakland, 
UCB and EBRPD. 

Apr-May-
June-12 

USFWS participates in weekly project teleconferences reporting on status of BA 
development. 

17-Jul-12 Draft BA sections submitted to USFWS and NMFS for review. 

19-Jul-12 Email: NMFS provided preliminary comments on the July 16 2012 version of the 
Draft BA (focus on herbicide use and application). 

23-Jul-12 Email: USFWS provided preliminary comments on the July 16 2012 version of the 
Draft BA. 

24-Jul-12 
Project on-board review to perform a review of a draft (baseline) biological 
assessment (dated 07-16-2012) prepared in the process of complying with Section 
7 of the Endangered Species Act as part of the EIS study. (The official meeting 
agenda accompanies this summary.) 

1-Aug-12 Meeting: FEMA, USFWS, NMFS to discuss status of effects analysis and provide 
clarifications on areas for consideration, including action area and areas of suitable 



  

  

  

 

 

 

  
 

 

  

  

  

 

  
 

  

 

 

  

 

 

  

  

  
 

habitat for AWS and CRLF. 

6-Aug-12 Email: USFWS to FEMA (Joseph Terry) providing a summary of information to be 
included in the re-vegetation and monitoring plan. 

9-Aug-12 Submitted complete first Draft BA without the effects analysis to USFWS and 
NMFS. 

10-Aug-12 Submitted complete section 5 of BA (effects analysis) to USFWS and NMFS. 

10-Aug-12 Email: USFWS provided preliminary comments on the Effects Analysis section of 
the Draft BA. 

10-Aug-12 Email: NMFS provided preliminary comments on the Draft BA.  

10-Aug-12 Meeting and Conference Call: NMFS, USFWS, FEMA, and DHS to discuss the 
effects analysis methodology and results. 

23-Aug-12 Email: USFWS provides general avoidance and minimization measures to include 
in BA. 

5-Sep-12 Biological Assessment submitted to USFWS and NMFS to initiate consultation. 

2-Oct-12 Email from USFWS: Comments on BA 

10-Oct-12 Email from NMFS: Comments on BA 

17-Oct-12 Email from USFWS: Comments on BA 

19-Oct-12 Email from USFWS with attached document summarizing comments on BA. 

19-Oct-12 Meeting and Conference call: NMFS, USFWS, FEMA, DHS related to calculations 
on suitable habitat for CRLF and AWS. 

30-Oct-12 Email from USFWS: comments on BA 

6-Nov-12 Meeting and Conference call: NMFS, USFWS, FEMA, DHS, CalEMA, UCB, 
Oakland, EBRPD – discussion on herbicide application BMPs. 

13-Nov-12 Email: USFWS provided comments on the MMPs provided by the Sub-applicants 
as Appendix C in the BA. 

16-Nov-12 Meeting and Conference call: USFWS, NMFS, FEMA, DHS, CalEMA, UCB, 
Oakland, EBRPD – discussion on potential offsetting measures and herbicide use. 

10-Dec-12 Revised BA submitted that addressed questions from NMFS and USFWS. 

17-Dec-12 Email from USFWS: preliminary comments on revised BA 

31-Dec-12 Email from USFWS: comments on BA 

9-Jan-13 Email correspondence between FEMA and USFWS on responses to USFWS 
comments. 

15-Jan-13 Meeting and conference call: USFWS, FEMA, DHS, CalEMA, UCB, Oakland, 
EBRPD to discuss analysis of effects to AWS critical habitat. 

16-Jan-13 Meeting and conference call: USFWS, FEMA, CalEMA, UCB, Oakland, EBRPD in 
regards to the creation of PCE1 and PCE2. 

11- Feb-13 Responses to USFWS comments on AWS submitted (Revised BA sections dated 
02/12/2013). 



  
 
 

 
 

  
 

 

 
 

 
 

 4- Mar-13  Email from USFWS: Comments on revised AWS analysis. 

 5-Mar-13  Email to USFWS: Response to comments in from 4-Mar-13 email. 

 5-Mar-13 Email and Telephone Communication: NMFS and FEMA discuss location and 
potential of work in RTAs to affect steelhead habitat. 

 11-Mar-13 Email from USFWS: comments on proposed offsetting measures; especially 
 regarding North Hills-Skyline area. 

25-Mar-13 Response to USFWS: clarification of North Hills-Skyline AWS impact calculations. 

 26-Mar-13  Email from USFWS: Additional comment on North Hills-Skyline analysis. 

 1-Apr-13 Email to USFWS: Clarification on North Hills-Skyline AWS analysis. 

 10-Jun-14 Letter to USFWS: Review of “unified methodology” 

18-Jun-14 Email response from USFWS: Acceptance of unified methodology; no additional 
 consultation needed. 

Key: 
AWS = Alameda whipsnake 
BA = biological assessment 
BLM = Bureau of Land Management  
BMP = best management practice 
CA = California 
CalEMA = California Emergency Management Agency 
CRLF = California red-legged frog 
DHS = Department of Homeland Security 
EBH = East Bay Hills 
EBRPD = East Bay Regional Park District 
EIS = environmental impact statement 
FEMA = Federal Emergency Management Agency 
HMGP = Hazard Mitigation Grant Program 
MOU = memorandum of understanding  
NMFS = National Marine Fisheries Service 
UCB = University of California, Berkeley 
USFS = U.S. Forest Service 
USFWS = U.S. Fish and Wildlife Service 
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