California State Parks
Early Detection and Rapid Response (EDRR) Handbook
for Invasive Species Management

Prepared by:

California State Parks
Natural Resources Division (NRD)
1416 Ninth Street, Room 923
Sacramento, CA 95814

Revised 2020
by Leah Gardner and Rachel Kesel



TABLE OF CONTENTS

INEFOAUCTION ... e e s s et s e 4
The Importance of Early Detection - Rapid ReSponse.............cccocevvveevrverecvine e ieeervvennenns 4
Statewide EDRR Program GOals.............ccceeciee e ieiieieie ettt e st s sre e e s e s e s 6
Customizing an EDRR Program in @ DiStriCt..........ccccooiiiiiiniininiere e e 7
INitial CoNSIAEIrAtioNS..........c..oviiiii e st et e s e 8

Components of an EDRR Program

SUIVEY GEOBIaAPNY.........ocveeieiieee et et sttt e e e e e s e ere s 8
Special Consideration: EDRR Surveys after Wildfires............ccccccerverennnnen. 10
SUIVEYOr SEIECEHION.........c.eeeiecece et er e 12
Target SPecies SEleCtioN............ccovieiiicic e s e e 14
Field MEthods..........c.oouiieice e ettt e 17
Data Collection FOrmS............ccooooveviiieeciec et 17

Photo Documentation............coccoeieuiieininiiniiire et s 20

Track Logs and Absence Data.............cccceeciiiie e 20
Pre-survey Field EXErCiSes............ccoive e cecceeceenticee et st v 21

Plant Identification.............c.oouvirininincc s 21
Additional TechNIQUES............ccooe et 21
Hardware and SOftWare.............ccocoee e 22
Treatment Strategies..........coov i e s e e e 23
Data Management Strategies..........ccco v iviiriieiienee e s et st 24
Annual Reporting ReqUIrements..............cccovvirieiecene st seraeseaes 25
Summary — Using these Methods to Develop your EDRR Program...................... 26

Appendices

TmMoON®>

Initial Considerations and Guiding Questions
Developing a Target Species List using CalWeedMapper
Exercises and Checklists

Best Management Practices

References and Resources

Methods for Developing Areas to Search



G. Case Studies - Santa Cruz District EDRR Program Development

- Orange Coast District Estimates of Staff Time
- Orange Coast District Engagement with Partners

List of Abbreviations and Acronyms

Cal-IPC
CDFA
CNPS
CSPF
EDRR
DPR
GIS
IPM
NR
NRD
WIMS

California Invasive Plant Council
California Department of Food and Agriculture
California Native Plant Society
California State Parks Foundation

Early Detection Rapid Response
Department of Parks and Recreation
Geographic Information System
Integrated Pest Management

Natural Resources

Natural Resources Division

Weed Information Management System



INTRODUCTION

This Early Detection Rapid Response (EDRR) Handbook for Invasive Species Management is
designed for California State Parks (Parks) district natural resource managers and those planning
and conducting terrestrial early detection surveys, field crews collecting data and eradicating new
weeds, and partners, volunteers, or other groups interested in assisting and following these
methods.

California State Parks Natural Resources Division (NRD) embarked on an EDRR pilot project in 2012
with Santa Cruz and Orange Coast Districts volunteering to lead the effort. Their Natural Resources
(NR) staff contributed hundreds of hours in development of the methods and tested them
firsthand. In 2014, Sierra, North Coast Redwoods, and San Diego Coast Districts joined the training
and data collection effort.

The original handbook was written in 2015 by Ramona Robison and Nita Barve (NRD) with Tim
Hyland and Daniella Schweizer (Santa Cruz District). Technical assistance and review were
provided by the Santa Cruz Resource Conservation District and the California Invasive Plant Council
(Cal-IPC). Some of the contents of the original handbook have been preserved; we have updated
and expanded on various components for greater clarity and utility. This version was reviewed by
Tim Hyland (Santa Cruz), Lana Nguyen (Orange Coast), and Michelle Forys (North Coast Redwoods)
who are all implementing successful EDRR programs in their respective districts.

THE IMPORTANCE OF EARLY DETECTION - RAPID RESPONSE

Invasive plants threaten native species and natural habitats in our parks. Since the protection of
biodiversity is central to our Mission, much time, effort, and expense goes towards managing
weeds. They physically compete with and exclude native plants, which give our parks their unique
characteristics and provide food and habitat for native wildlife. Invasive plants can also negatively
alter ecosystem functions such as water availability or fire regimes. Additionally, controlling
invasive plants is among the top recommended actions for enhancing ecosystem resiliency and
climate change adaptation.

The Natural Resources section of our Department Operations Manual (DOM) clearly instructs us to
manage invasive species:

DOM 0310.7 Exotic Plant Control

Controlling damaging exotic plant species is one of the Department’s greatest challenges in
fulfilling its mission to help preserve the natural resource values of the State Park System.
Invasive exotic (non-native) plants pose a serious threat to native ecosystems. These species
can spread rapidly and out-compete California’s native species, simultaneously changing the
landscape, destroying habitat for other native species, and upsetting natural ecosystem
processes.



When an invasive plant is first introduced, the infestation often starts as a few plants brought in
on equipment along roads or dispersed by wind or water. Over time the infestation spreads and
the seed bank builds up, increasing management costs and potentially decreasing revenue by
impacting aesthetics and restricting recreation. The most cost-effective way to approach this
problem is to remove the new infestation when it is small. Again, the DOM instructs us in this
way:

DOM 0310.7.2 Removal of Established Populations of Exotic Plants

The immediate removal of new invasions is the most effective method of controlling highly
invasive species. District Resource Ecologists will complete, or cause to be completed, annual
inspections of each unit to determine whether infestations of any new exotic plants occur in
their units.

Thus, we are explicitly directed in our DOM to develop an EDRR program with annual monitoring
to help control new invasions of exotic invasive species.

Additional guidance on the importance of practicing EDRR is provided by the California Invasive
Plant Council (Cal-IPC):

Early detection and rapid response (EDRR) is a management approach that capitalizes on our
ability to most effectively eradicate invasive plant populations when they are small. By
detecting a new invasive plant before it has a chance to spread or build a large seed bank,
managers can respond early enough in the invasion process to fully eradicate the species from
a given area. (California Invasive Species Council, cal-ipc.org)

Many other natural resource conservation experts and public land management agencies
recognize the importance of practicing EDRR as part of an integrated weed management effort
and have developed EDRR programs over the last several decades. Visit the References and
Resources section of the Appendices to see more of their documents.

The invasion curve on the next page demonstrates that as time passes the likelihood of
successfully controlling an infestation decreases. The associated costs and labor effort increase
when populations remain untreated. A small population can likely be eradicated but once
widespread, eradication is no longer feasible. At this stage management goals shift to
containment. Therefore, the most effective strategy is to place a high priority on controlling small
populations of aggressive species before their impacts become apparent. If a new invasive plant is
not detected and eradicated early, expensive long-term management will likely become necessary.
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Figure 1. The stages of species invasion from Safeguarding America’s Lands and Waters from Invasive Species: A National
Framework for Early Detection and Rapid Response. U.S. Department of the Interior, 2016.

PREVENTION

The adage “an ounce of prevention is worth a pound of cure” also applies to managing invasive
plants. Proper hygiene - including the cleaning of vehicles, tools, boots, and clothing - is integral to
effective land management. Best management practices (BMPs) for preventing the spread of weed
seeds and propagules are presented in the appendices. By definition, land managers engaging in
early detection and rapid response will come into contact with invasive plant material new to their
region. It is critical to implement rigorous prevention protocols with any EDRR program. Here are
three basic prevention tips for staff:

e Work from clean sites to weedy sites each day
e Start clean and end clean, particularly as relates to tools.
e Carry and use brushes for equipment, boots, and clothing. Brush before you leave a site.

EDRR PROGRAM GOALS

NRD Goals:
* Spread the message of the importance of practicing prevention and EDRR and engaging in
regional partnerships for effective landscape-scale weed management
* Deliver training on EDRR - including survey protocols, species identification, and mapping
techniques - for staff at each district



* Compile a dataset of early detection occurrences statewide and summarize in annual
reports

District Goals:

* Integrate prevention and early detection as fundamental components of each district’s
weed management program

* Develop an EDRR program over time to fit the needs and resources of each district

* Survey and document high priority areas each year for target EDRR species using GPS and
GIS technologies

* Treat new weed species and populations promptly

* Transfer data collected back to NRD annually

CUSTOMIZING AN EDRR PROGRAM IN A DISTRICT

The remainder of the workbook provides guidance on the development of a district EDRR program
from species and geography selection to training and implementation. NRD recognizes that
districts are challenged and resources vary across the state. Staff within the districts understand
these constraints and opportunities best, as well as which resources to protect and which invasive
plant threats are most likely to occur. The frameworks presented here offer flexible guidance
intended to allow staff, most often Environmental Scientists, to apply their detailed knowledge in
the implementation of EDRR at a district and park unit scale. The program may evolve over time to
best fit the needs, resources, and workflow of each district.

An EDRR program has at least six primary components: survey geography, surveyor selection and
training, a target species list, field methods, a treatment strategy, and a data management
strategy. This section offers guidance on and consideration for establishing each of these
components within your district. Several of these factors influence each other, requiring the team
to loop back to topics as the program is developed. A pilot season is often the best way to try out
and then revisit these components. Budget that into your timeline for launching an EDRR program
and remain flexible on the direction of each component until you have the chance to field test
them. A season of field work will give you valuable information on how much surveying and
treatment you can accomplish given your resources.

Early detection surveys typically occur on foot, though some organizations integrate driving,
boating, and aerials surveys as well. This protocol offers guidance on foot surveys along road and
trail corridors. It works well for surveys of riparian areas, which are also linear, as well as
infrastructure areas including campgrounds, maintenance yards, parking lots, pullouts, dam faces,
and sites with recent disturbance such as construction areas.

The guidance here has some limitations when surveying for a single species across a wide area, like
the Volutaria project in the Colorado Desert District. When you encounter a wide area search
scenario, you can modify some of the steps- like the monitoring methods - and retain others - like
the data management strategy.



INITIAL CONSIDERATIONS

Staff should gather to discuss the needs and resources for EDRR. First, explore the needs within
the district. Which park units should be prioritized for surveys? Is there a particular timing
associated with access to perform surveys based on factors like heat or water levels? What are the
best months to see the target plants? How long can you spend performing surveys each year?

When you have an idea of what you want to survey, turn to who can perform surveys. Do you
have the staff available for surveys when you need them? Do you need to supplement with
contractors? Or do you need to rely on volunteers? What level of training will surveyors need and
at what frequency? There will be decisions to make on every aspect of the program. Exploring
these questions early will position you to create a customized program for your district. A list of
guiding questions for these initial conversations is available in Appendix A.

COMPONENTS OF AN EDRR PROGRAM

Survey Geography

The search areas for early detection surveys can be thought of as survey geography. In many ways,
geography is the first factor in establishing an EDRR program. What areas are at risk of invasion?
What areas need the highest protection? Where you search for new weeds will inform costs, time
required for the program, target species, surveyor selection, timing, and treatment feasibility. This
section will provide over-arching themes and approaches to defining survey geography for your
district.

Hopefully the exercise on initial considerations will provide some idea of how much time you can
dedicate to early detection surveys for your pilot season. As you work through the following
concepts and potential tools for identifying survey routes, keep in mind that you can revise after
you have more information from the pilot season.

Overview

We know that disturbance facilitates invasion. Roads and trails, as well as infrastructure areas like
campgrounds, parking lots, and maintenance yards, are locations where disturbance occurs
repeatedly. Weed seeds spread via tools, vehicles, people, and pets among other vectors. Focusing
on areas with repeated disturbance and vectors increases the likelihood of intercepting a
population of new invasive plants. While these areas often have compromised habitat, rapid
response can prevent future spread into high value natural areas, which is an important goal.

Features to Survey

Many successful EDRR programs focus on road and trail networks. This is an excellent approach
given that these features have both disturbance and vectors, which facilitate plant invasions. Most
EDRR programs will spend the bulk of their time on road and trail networks, though not all. Other
important features to survey include facilities and visitor use areas like campgrounds and parking
lots. Staff use areas like maintenance yards and material depots are also hotspots for new weeds.
Staff equipment is often used across large landscapes, making detections in staff use areas




incredibly valuable. Other features - like roadside pullouts, dam faces, water tanks, and other
utility areas - are common locations for detecting new weeds. Riparian corridors are natural
pathways for the movement of plant propagules, including new weeds. The approaches presented
below largely focus on road and trail surveys. A successful EDRR program will find ways to
integrate these additional features over time.

When prioritizing which features to survey, you can approach some of these logically in the field. If
you come upon a water tank, for example, survey around it before returning to the road or trail.
For features less easy to integrate during routine road and trail surveys, examine the resource or
infrastructure value of the site to determine where it sits within your survey priorities. Rank high
value habitat or infrastructure higher than sites of low or moderate value. An example might be
that you survey trailheads and parking lots leading to sensitive habitats over trailheads in lower
value areas. Consider surveying areas adjacent to known populations of your highest priority
invasive plants to ensure early detection.

Treatment limitations may also factor into your prioritization. If you know that your treatments
would be limited for reasons including sensitive species or structures, you will need to detect
target species early in the invasion cycle to have any success. On the other hand, if you have areas
where treatments would be unfeasible, like busy roadways, eroding cliffs, or waste areas, you may
rank those sites lower as rapid response is less likely to occur. This is a challenging balance because
these highly disturbed sites often facilitate invasion.

Timing

Surveys should occur when target species are most detectable. While this is challenging to perfect
for a list of species, you can base your timing on the habitats of your district. Survey grassland
when those systems are at peak phenology to optimize species detection Forests can often be
surveyed a bit earlier, and wetlands and riparian areas a bit later. Keep the phenological patterns
of your most important species in mind when you decide what geography to address each month
or season, as well as the overall habitat.

Efficiency
Once you have surveyed a route once, it may become more efficient to re-survey as you only need

to map changes to known populations. Many data collection applications allow staff to update or
add a new record for a population, carrying over attributes from previous mapping efforts.
Furthermore, returning to the field with data in hand may speed up detection. Highly disturbed
areas with several patches of target species will become easier to survey in subsequent years.
Areas with successful treatments may also be easier to survey in subsequent years as there should
be fewer plants or patches of plants to detect. On the other hand, subsequent surveys of fairly
clean areas will take the same amount of time in most cases. There are few ways to mitigate drive
time and logistics, other than creating efficient survey routes that maximize those variables. Thus,
the time it takes to survey areas with few or no target species tends to be fairly stable each survey
cycle.

Regardless of which approach you adopt for designing your survey geography, you should consider
efficiency. The approaches below have merit, but you should consider efficiency when making final
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selections. For example, if you do a GIS prioritization and find that segments of a far-flung trail are
high priority, consider bundling a day of work in the same general area. A pilot season will help
you refine your approach.

Approach 1. State Parks Survey Routes

In the process of creating the 2015 handbook, the authors developed survey routes for all districts
using a GIS prioritization exercise. While some jurisdictions have changed, these survey routes are
available to you. Please consider these as a starting point for your EDRR program. Fold in the
themes above and models below as needed to revise these routes. For a more complete
explanation of the methods used to design these routes, see Appendix F.

Approach 2: Mix of Disturbed and High Value Areas

Given that we know disturbed areas are prone to invasion, it is important to focus on these areas.
You can balance surveys of disturbed areas by incorporating high value natural areas into your
survey geography. You might focus 60-70% of your program time on highly disturbed areas but
spend the balance in high value natural areas where the introduction of a new weed would cause
great harm to natural resources. Some examples of high value natural areas are known localities
containing sensitive species, groves of special trees such as giant Sequoias or California fan palms,
watersheds for salmon-bearing streams, trails leading into a wilderness area, restoration areas
with high levels of investment, etc.

In most situations, roads and trails are not limited to either highly disturbed areas or high value

natural areas. They often move from highly disturbed parking lots into a middle zone or two and
then may continue to high value natural areas. It is recommended that you follow trail routes in
logical ways to reduce surveyor error and maximize efficiency.

Approach 3. Comprehensive Road and Trail Surveys on a Cycle

It may be feasible to comprehensively survey your entire road and trail network if you rotate
survey geography annually on a cycle. Survey cycles may range from three to five years. If five
years feels too long to wait to revisit important areas, you can repeat a subset annually.

For example, a program on Mount Tamalpais cycles through the 338-mile road and trail network
every three years. Eight miles are repeated each year to facilitate rapid response projects in a high
value grassland habitat. The team also surveys eight to ten miles of riparian areas each year. All
other segments are rotated in a three-year cycle. Miscellaneous features, like water tanks, parking
lots, trail heads, and maintenance yards, are surveyed as they are encountered on road and trail
surveys. The team covers several high traffic roads by using pullouts as a proxy for the road as a
whole. Each year the team ensures that all quadrants of the total survey area are covered as well
as a mix of feature types and habitats. Roads and trails remain the core of the program.

Special Consideration: Survey Geography for EDRR following Wildfires

Wildfires are large-scale disturbances that can facilitate rapid spread of invasive species. Though
native species may resprout and return over time, near-term conditions of increased sunlight, bare
soil, and nutrients favor early colonizers. Indirect operational impacts can cause even greater
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problems. Activities associated with fire suppression and mop-up can cause soil disturbance or
compaction and equipment brought in may be contaminated with weed propagules, while fire
retardant can act as a fertilizer.

For all of these reasons, conducting EDRR surveys the first 2-3 springs following a wildfire is very
important. The table below shows a scheme for prioritizing areas to survey depending on the size
of the fire. Checking a map of burn severity is also helpful as high severity areas tend to be the
most heavily invaded. For more information, see the Fire and Weeds resources in the appendices.

Table 1. Prioritizing areas for EDRR surveys following wildfire

Fire size Camps, Known Dozer Hand Retardant | High Sensitive

(acres) helibase, infestations | lines lines severity habitat,
drop pts burned rare spp.

100 X X X X

1,000 X X X X

10,000 X X X

100,000 X X X

1,000,000 X X X

Table adapted from Garrett Dickman, Vegetation Ecologist, Yosemite National Park, 2020.
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A heavy infestation of wild mustard follows the dozer line up the hill at Pt. Mugu
State Park after the Woolsey Fire. Photo by Jim Suero
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Surveyor Selection

Several factors may inform your surveyor selection process. Which surveyors or combination of
surveyors you use will inform costs, time for program implementation, training needs, oversight
needs, treatment feasibility on surveys, and your data management strategy. This discussion
reviews several considerations to keep in mind during your selection.

Year-round staff

Year-round staff often have the greatest knowledge of park units and the highest degree of
training for plant identification. Additionally, year-round staff often have a strong sense of what is
new or out of place in a site if they have worked there for enough time to gain familiarity with
both native and non-native species. They also have more access to State Parks data systems and
more opportunity to ensure that data quality control and sharing is completed. These attributes
make year-round staff ideal EDRR surveyors. Limitations with year-round staff include the fact that
many are already at maximum capacity with their current job duties.

Seasonal staff

Seasonal staff often have some training in plant identification and because many will return for
more than one season, they may have beneficial familiarity with the area in terms of logistics and
common species. Seasonal staff require more and repeated training as they cycle in and out of the
district, but they are an excellent supplement to year-round staff in an EDRR program. Because
they are not long-term, it is critical to balance their field time with opportunities to quality control
their data. Ideally a year-round staff person will review seasonal data before the latter conclude
their seasons to clarify any confusion.

Other State Parks staff

You may be able to engage staff from divisions other than natural resources that work in your
district for help with EDRR and other weed work. Consider reaching out to your supervising ranger,
maintenance supervisor, and interpreters regarding early detection targets as well as your
common weeds. They may report back with new detections. Here are a few other ideas:

e The vegetation ecologist for the Pacific West Region of the National Park Service recently
implemented an annual all-staff workshop in each park called “Working Together Against
Weeds” to develop early detection and prevention BMPs.

e North Coast Redwoods District (NCRD) sends “Weed of the Week” flyers through the
district email and posts them at the park entrance kiosks along with a pack of laminated
EDRR ID cards

e NCRD staff also give a 20-minute weed talk during the annual orientation for new park
aides

e Santa Cruz District regularly trains their docents in EDRR and weed identification. The cadre
that teaches new cadet rangers introduces them to EDRR and lets them know that they can
play a role.

Contractors
Contractors can perform early detection surveys when the State Parks staff are not available to
implement an EDRR program. Select a contractor with area familiarity, plant identification
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experience, and a willingness to diligently implement your protocol including how data is to be
collected and shared. An openness to communication and feedback are also highly desirable.
Expect to provide some oversight to ensure data meet expectations and to review the pilot season
with your contractor. Contractors must also be willing to share data frequently and in a timely
fashion to ensure the rapid response can occur for target weeds.

Volunteers

Volunteers range from dedicated naturalists who know parks as well as staff to motivated
individuals with no plant identification or GIS/GPS experience. When deciding whether to use
volunteers, consider where your volunteers fall on that spectrum. Employing volunteers to collect
protocol level data will require training and oversight by staff. While some volunteers might not be
able to execute a full species list or protocol, many provide helpful supplementation to the overall
program. Some organizations employ different tiers of involvement for different tasks depending
on their volunteer’s commitment and expertise.

Even when in a supplementary role, volunteers require oversight to ensure their contributions are
acknowledged and utilized. If you’re unable to provide that, you might consider having an outside
partner - such as California State Parks Foundation Parks Champions program - manage a
volunteer project for you. Or instead of an ongoing volunteer program, just hold a few events at
particular times, such as during Invasive Species Action Week or for California Biodiversity Day.

Volunteers working with the California State Parks Foundation’s Parks Champion program removing French broom at the
Confluence of the American River in the Auburn State Recreation Area.

Partners

Many districts work in partnership with neighboring landowners, other agencies, NGOs,
cooperating associations, “friends” groups, local tribes, Weed Management Areas (WMAs),
students, and other interested parties. Working collaboratively on a landscape-scale across
jurisdictions can greatly increase the effectiveness of invasive species management and other
stewardship projects. Not only do you increase your capacity and labor force; you also have
greater chances of eradicating species at the scale of watersheds or other larger ecological units.
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When working with partners, regular meetings may be needed for training and coordinating on
priorities, methods, goals, and progress reporting. Partners may also impact your protocol
decisions, including what platforms (hardware and software) to use in order to easily share data.

*Note - For additional examples of successfully engaging with local partners, see the Orange Coast
District Case Studies in Appendix G.

Target Species Lists

While there are hundreds of invasive plants in California, early detection focuses on species new to
a region or present only in small populations. The creation of a species list should consider your
survey geography and surveyor selection as well as feasibility of treatment if detected. The target
species list will factor into timing of surveys.

There are several ways to craft a target species list. The focus should be on fast moving, highly
damaging species - preferably with known control strategies - that are either absent or of very
limited distribution. Whenever possible align your list with other organizations in your region. If a
regional early detection list already exists, use it — at least as a starting point to further refine.

e Areas with existing Regional Priority lists of Eradication and Surveillance targets created by Cal-
IPC are Bay Area, Central Coast, Central Sierra, North Central, North Sierra, Northwest region,
South Central Coast, and South Coast. ( https://www.calflora.org/entry/onegroup.html?gid=3)

e See the CalWeedMapper Regions link here (http://calweedmapper.cal-ipc.org/regions/). See
directions for generating a CalWeedMapper Report in Appendix B.

e Consult the Regional Prioritization tool on the Cal-IPC website.

e Also check with WMAs and other agencies nearby for existing regional lists.

e Have local experts review your list.

When reviewing potential species to add to the list, review the potential impact of the species. Is
there suitable habitat? Is that habitat valuable? Distribution of the species is also of interest. What
are current levels of the species? Is the distribution well known on district lands? How about on
adjacent lands? Finally, is the species easily identifiable or does it have similar congener that will
compromise detections? Some of this information can be garnered from reading plant profiles in
the Cal-IPC Inventory and other sources while some will be based on local knowledge.

There is no magic number in the creation of an early detection target list. One driver should be the
feasibility of surveyors recalling the list and reliably detecting that number of species. Generally,
the more experienced your surveyors are with plant identification and your park units, the more
species you can integrate. Remember — good early detection targets are not abundant locally. A
lack of reference sites and direct experience will create identification challenges as staff may not
have encountered the species prior to learning them in training. For large districts with varied
geography, potential new weeds may vary considerably from park to park. It will usually be easier
to create a composite target species list than to have separate lists for each park.
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Target species lists should be considered living lists. Review the list after the pilot season and
remain flexible. Were some species thought to be absent or in low numbers detected more than
expected? If so, consider whether to continue monitoring for the species. Were there detections
of novel species not included on the list? Should they be added for further monitoring? Review the
list annually or at least every three to five years make additions or deletions as needed.

Document your list in a shared file space. Include it in your data collection forms. For data taken
with Calflora or Collector, this is possible with a Plant List or domain value list. By making this part
of your data collection form, you can prevent spelling errors while providing staff with a handy
reference in the field. Calflora will also manage scientific name changes within your dataset over
time.

Consider illustrating your target species list with photos and identification tips. Include non-target
or native lookalike species found in your area to help differentiate them. There are several ways to
make these resources. Adapt the Cal-IPC plant identification cards as shown in the following
graphic from North Coast Redwoods District. Powerpoint slides can be created with similar
information and easily exported to PDF. You can also paste your plant list into a Word doc table
where you can import photos, add tips on lookalikes, add key diagnostic features, and save it as a
PDF. Put any of these PDF resources onto survey devices so that staff have them on hand in the
field. For more discussion of plant identification, see page 21.

Acacia melanoxylon
Blackwood Acacia

e Priority 2
e Fabaceae (Pea Family)
e Tree

e Flowersin balls

e Mature leaves simple; young
leaves pinnately compound
with leaf-like phyllode at base

Aegilops triuncialis
Barbed Goatgrass

e Priority 1

e Poaceae (Grass Family)

e Annual grass

e Short-hairy leaves and stems
e Awns stiff, rough-textured

Figure 2. Example from One Tam’s illustrated plant list saved to data collection devices.
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Carpet Bugle
(Ajuga reptans)

Weed Alert
Carpet Bugle

Mature size: Ground cover

|Description
e Lamiaceae Family

e Evergreen perennial- forms dense mat
of groundcover

e Shiny, dark green leaves can be purple
or reddish in color

e Basal rosette leaves are obovate, near-
ly hairless with crenate and slightly un-
dulate margins (3" long, 1"wide)

e Opposite leaves are similar to basal
leaves but smaller and ovate

e Blue to violet flowers (12-17mm in size)
whorled on dense raceme up to 10" tall

+ Reproduces by seed and
stolons

e Native to Europe

Bloom Period May-June

Habitat partially shaded areas, decidu-
ous woodlands, meadows, prairies

2-Minute Removal Dig

Figure 3. Example of North Coast Redwoods District’s illustrated species list. They use these for training and download them onto
survey devices to aid staff in plant identification.

Incorporating widespread weeds into an EDRR program

Having staff in the field focused on surveying invasive plants is a boon to your overall invasive
plant management planning and implementation. In some cases, common weeds can be
considered early detection targets when small outlier populations are encountered, especially if
they are new to a particular area of your park.

Districts may map populations of their WIMS targets or other species of management interest
concurrently as is feasible. You can think of these additional species as widespread weeds: weeds
known to a district as problematic and therefore a management target. However, note that adding
widespread weed species to get more information on their distribution will significantly lengthen
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survey time. Many programs successfully implement this approach. This can also be added after a
pilot season when you have a stronger understanding of how long early detection surveys take.

If you incorporate widespread weeds into your survey effort, distinguish those species from your
early detection species by creating a ranked list. For example, you can have a list of priority one
and priority two species. Priority one species are your early detection targets. Priority two plants
may be your WIMS species or additional management targets. Staff will map all species on your
list, but your treatment approach may vary. For example, you may decide not to treat widespread
weeds on surveys.

Field Methods

With survey geography and a species list, it is time to train your selected surveyors with
documented field methods including plant identification, the use of GPS technology, data form
interpretation, how to define a patch of weeds for mapping, and treatment strategies. In order to
train surveyors, you must consider and document a variety of decisions to ensure continuity across
surveyors. The field methods will inform time and cost for surveys, the type of surveyors and how
much oversight and training they will need, as well as the data management strategy for your
program.

NRD staff are available to provide initial training and ongoing support. However, repeated or
refresher trainings may also be necessary for new staff. This handbook will serve as a resource for
these training purposes and updates will be provided periodically.

Data Collection Forms

While taking rich data is important, the data collection form needs to be trainable and realistic.
Some values can be auto-populated or added in the office to speed data collection in the field.
Important attributes to consider typically include:

e Park name and management unit number
e Date
e Surveyor name
e Latitude and longitude
e Species name — common and scientific
e Area (acres)
e Phenology
o Rosette, vegetative, flowering, fruiting
e Percent cover
e Number of individuals
e Distribution
o Scattered, patchy, continuous
e Treatment/Management status
o verified, under management, searched for but not found, or extirpated
o Additional notes/comments/treatment information
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Whenever possible, use a domain list to control the entry of values to ensure consistent spelling,
spacing, etc. Autofill dates, latitude, and longitude whenever possible. Implementing these tips will
depend in part on what primary data management system you incorporate. ArcGIS and its mobile
apps - Collector and Survey 123 - and Calflora with its app - Observer Pro - allow for custom forms,
domain values, and some auto-populated values. Note that Calflora contains many functions
including Weed Manager. You can create a Weed Manager group for your district and use many of
its features with or without a subscription. Plan to pilot your data collection form and amend it
between field season one and field season two.

Gross Area (M) Gross_Area Double Size of the area where the population was observed -
derived from radius value (square meters). Auto-populated
for polygons

Habitat Habitat Text Habitat type the plant was detected in (e.g. Herbaceous
wetland, Grassland, Coastal Scrub, etc.)

Latitude Latitude Double Latitude (y) coordinates of species record. Auto-populated

Longitude Longitude Double Longitude (x) coordinates of species record. Auto-
populated

Management Mgt_Status Text Specifies the status of the population (e.g. none, verified -

Status population was verified, searched but not found, under
management, extirpated)

Notes Notes Memo General notes about the record; publicly viewable

Number of Plants NumPlants Text The estimated range of the number of plants at this
location.

Observation Date ObservDate Date/Time Date and time of record. Auto-populated.

Observer Observer Text Name of the observer who entered the record. Auto-
populated

Percent Cover PctCover Text Percent cover of the plant in the patch

Phenology Phenology Text The life stage for the population when detected (e.g.

bolting, bud, dead/skeleton, flowering, mature, rosette,
seed set, seedling) **.
Taxon SciName Text Scientific name of the species. Have a pre-loaded species
list to chooses from plus a field for unknowns.
Figure 4. Abbreviated and adapted data dictionary documented by the San Francisco Bay Area Network of National Parks Inventory

and Monitoring program. This program uses Calflora Weed Manager for data collection. Annually the group downloads the data to
a geodatabase. This schema allows documentation of both the Weed Manager and ArcGIS field names.

**_Early detection uses early onset of phenology. When 10% of the patch reaches a more advanced stage of
phenology that value is selected. For example, if 10% of the population is flowering but 90% is bolting, flowering
would be selected. Weed treatment teams not engaged in early detection apply a dominant phenology approach. In
the previous example, those teams would record the population as bolting.
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Review the data collection form with surveyors for clarity and consistency. Talk about how to
record attributes like phenology. Is a patch flowering if one individual is flowering? Or is it
flowering when half the population is flowering? For early detection, consider implementing an
advanced onset approach: when at least ten percent of the patch is flowering, record as flowering.
Use the same benchmark for fruiting. This will help ensure that the timing of follow- up treatments
is scheduled conservatively. Go through other attributes and talk about how to interpret them so

that your data is recorded consistently. Document decisions in a data dictionary for your form. This
will become a training resource itself!

Defining a patch of weeds can appear highly subjective. Rather than leaving this up to each
surveyor, we recommend implementing a standard of a 20-meter inter-patch distance. This means
that when you find a patch of weeds, you look 20 meters beyond the plants that you see. If you
don’t find more weeds, your patch is clearly defined. If you keep finding plants within 20 meters,

map them together as one patch. (See exercises in Appendix C for distance calibration and practice
with all surveyors at the beginning of each field season)

Figure 5. Patches of the same species within 20 meters of each other are mapped together as a single polygon (dotted
line), despite differences in density. Adapted from Williams et al. 2009 by Kesel and Greenberger 2020.

If feasible, use polygons to map early detection species. Polygons provide fairly accurate area
estimations without relying on a surveyor. Area calculations are important for estimating labor and
chemical resources for treatments. In many partnerships and also in grant applications or reports,
an important metric is gross area, which can be more accurately derived from polygons than point
data with estimated area. Many programs assess net or infested acres by multiplying the gross
area by the percent cover. This metric can be very useful in characterizing weed populations with
the public. Imagine showing a weed distribution map for a heavily invaded area. Perhaps the cover
of an annual grass is 15% across 10 acres. That might look terrible on a map, but when you explain
that the net acreage is only 1.5 acres, management goals become more clear to the interested

public. Additionally, polygons can help you track the growth or successful management of a
population or patch over time.

If taking point data, include an estimate of area and train all surveyors in area estimation
techniques. Calflora’s Observer Pro app includes a feature for points with radius that will auto-

generate a polygon when it is imported to the database. Consider using this feature if you feel that
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polygons are slowing down your field work or you are otherwise unable to take polygons in the
field. Give staff a cheat sheet on their mobile device with commonly used radii for reference.
(Appendix C).

If surveyors are unsure about the identification of a species, they should map it as “unknown” and
assign it a collection number in the comments field. A specimen, including ground-level leaves and
underground parts, should be bagged in an individual bag, labeled with the number in the
comment field, collector name, date, and general location and taken back to the office for
identification. For more information on plant identification, see page 21.

Photo documentation

Many data systems allow you to capture photographs, which can be very helpful for identification
of unknown species in addition to collecting a specimen. Photos are also helpful for returning to
treat a patch of weeds. Take a habitat photo that includes a permanent or long-lived feature like a
boulder, gate, or tree. Try to capture some horizon when feasible to give a sense of scale. A
specimen photo should show defining features and often several photos are necessary to
adequately depict flowers, leaves, stems, fruits, and the overall plant.

Tracklogs

Regardless of which data system you use, you will need to document the surveys in a spatial
format like a tracklog. Creating tracklogs lets you and others know which survey areas have been
completed and how many miles have been covered. They can also be referred to in subsequent
years to note changes and patterns such as repeat invasions. Tracklogs are required for annual
submittal to NRD.

You can develop your tracklog in a variety of ways. You can upload an existing road and trail GIS
layer to any application if working along a mapped road or trail. Collector can create tracklogs of a
surveyor’s route. If using Observer Pro or Survey 123, you can add a third-party app, like GPS
Logger for Android, to document tracks. Calflora’s Survey Entry application allows you to add a
plant list and to buffer a line to your sight distance. For example, if you were on a trail and assume
you could see 3 meters on either side of the trail, you can buffer a line by 3 meters to generate a
polygon of your survey area.

Absence Data

When you survey an area but do not detect a target species, you still have created valuable
information: absence data. Tracklogs are an important component of absence data. They help
document the absence of a species in a given area at a given time.

Another valuable form of absence data occurs when you re-survey a weed occurrence that has
been successfully treated such that no aboveground plants are detected. This can be noted as
“searched for but not found” in systems like Calflora. It is recommended that you use a data field

n o

for Management Status and include the values “verified”, “under management”, “searched for but
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not found”, and “extirpated”. “Verified” can be used to denote occurrences where a species is
detected but not treated. “Extirpated” should be used only after an occurrence is searched for but
not found for at least five years. This tracking ensures that staff follow through on treated
occurrences.

Pre-survey Field Exercises

Surveyors will need training on these standards and the interpretation of the data form. There are
several tools, including pacing and estimating exercises. These will help surveyors determine how
many paces it takes them to reach 20 meters or to calibrate with each other on percent cover
estimations. Area and distance estimation exercises are also included in Appendix C. Exercises
should be repeated at the beginning of each field season along with reviewing other field methods
to ensure that all surveyors are recording data consistently both with each other and year to year.

Plant Identification

In addition to these field exercises, surveyors need training on plant ID. Several tools can help you
deliver this training. A presentation with key botanical characters for identification, including look-
alike species in the area, is useful. Sources of plant photos include Cal-IPC, CalPhotos, Calflora,
iNaturalist, and other online resources. Use multiple pictures to show all parts of the plant with
some sort of scale.

As mentioned previously, a plant list with photos and a short synopsis can be turned into a PDF
and put on GPS devices used in the field to support surveyors. The process of assembling the
species list with illustrations and key descriptive features can be an educational exercise in itself.
Consider involving several staff members and having them present their results to each other as a
collaborative way to learn the target plants.

Mounted pressed specimens are immensely helpful in trainings. Collect specimens as you come
across them in the field for this purpose, particularly for the most infrequent species. Scanned
specimens from other agencies can also be sent digitally. Details on vouchering a specimen are
available in the National Parks Service protocol by Williams et al. 2009.
(https://irma.nps.gov/DataStore/DownloadFile/460898 (Vouchering section starts on page 157)

There are additional sources for help with plant identification including staff with botanical
expertise from NRD or neighboring districts, university herbaria, CNPS chapters, county
agricultural offices, online resources, and others.

Additional Techniques

Additional techniques or specific methods may require discussion or vetting. For example, some
work groups use two surveyors on every road or trail with one person looking on each side of the
trail. If resources allow, take this approach. If your resources are more constrained, you can
consider out and back surveys in which the person looks on one side of the trail on the out
segment and the other on the return segment. If you have loops in your schedule and only one
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surveyor, train the staff person to go slowly and thoroughly inspect both sides of the trail. Be
realistic about how far you can see off the trail. For some species, like a sapling in a grassland, you
will be able to see farther than for smaller, more cryptic species like a grass within a grassland.

Software

Mobile technology changes quickly and while most people are familiar with smartphones and
tablets, you will need to train the data collection system both for mobile and desktop. Teach staff
and volunteers the caveats and quirks of your chosen program. Use screenshot-based workflows
and online tutorials. Ensure that surveyors have the proper equipment and know how to use it.

Hardware

While most people have used smartphones and tablets, you may have supplemental devices like
Trimble units or GPS pucks, which improve GPS accuracy. Upload user guides and any tricks or tips
for hardware to a location that is easy to access remotely. For any recurring glitches, provide a
resource on the mobile device for troubleshooting or contact the IT HelpDesk or NRD for
assistance.

Student interns from Humboldt State University collecting EDRR data at Little River State Beach, NCRD.

22



Finally, do a mock survey with your trainees by

walking through a trail survey together. You

WHAT-TO-TREAT might consider adding a common weed to the
CHEAT SHEET list for this exercise to ensure you have

something to map. Take data in the field.

When you come back into the office, upload
ST your data and do quality control checks to

e Patch <100m2, demonstrate that process.

e AND is af least 20m from another patch
of the same species,

e AND the treatment can be completed in
10 minutes,

¢ AND the amount of weeds to carry away
is manageable. Another decision point in early detection

DO NOT TREAT IF planning is how you will execute rapid

e Patch >100m?2, responses.
e OR patch <100m?2 but near more patches
of same species,
o Forexample, if you find a 1 square
meter patch of Ehrharta erecta

Treatment Strategies

Treatments on Surveys

every 21m, it is not feasible to treat It is highly recommended that you incorporate
* OR patchrequires >10 minutes fo treatments during surveys to the extent
remove, f bl . d t d
o OR amount of plant biomass that must €asible In order to ensure rapid response
be hauled away is prohibitive. occurs. For an assessment of that feasibility,
review One Tam’s When to Tr h h
ST e g 0] t'E am’s en to Treat Cheat Sheet
« For high priority species, it may be for tips. Bring along an assortment of small
prudent to push these numerical hand tools for treating detections and

boundaries. If you find a patch that will
take 30 minutes to remove but it's ready
to seed and it is unlikely anyone else will
be able to treat it in time, initiate Rapid Response Days
freatment.

e [t's sometimes justifiable to treat just a
portfion of a large patch of a high priority

removing propagules.

In the course of early detection surveys, you

species, such as to push the patch edge will likely encounter patches too large to treat
out of a creek or trail corridor. during surveys or species which require
WHEN-TO-BAG GUIDELINES specialized tools or techniques for treatment.
e Plants with reproductive propagules Budget one to two days per month into the
should be bagged. calendar in the primary growing season for
¢ ggpg d%rgfiflzsﬁggilﬁag:fe?gﬁrgfégﬁéo cond.ucting folloyv-up rapit.:i response. If you do
pulled out of the ground. Bag plants from not find populations needing follow-up
these two families even if they're only treatment, you can direct that time to

e, additional surveys, data management, or

ongoing treatments of widespread weeds.

Adapted from Kesel and Greenberger 2020. . . . .
In order to determine which populations rise

to the importance of an additional rapid
response day, staff managing weed treatment decisions must have an active loop with surveyors.
This may be easy to facilitate through shared data if those data are promptly uploaded. Or a
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standing weekly synopsis via email of important finds may be a better fit. A standing phone call
twice a month to check in could be another mechanism for spurring these conversations. The key
is that the information is timely. Work with surveyors to create a culture of forthcoming
communication as needed to ensure that prompt reporting of time sensitive detections. You will
need to decide how your district will effectively elevate time sensitive detections in a way that
ensures rapid responses.

Data Management Strategies

Determining which data collection system to use for EDRR surveys will inform what equipment and
oversight is needed for the program, as well as which surveyors are most appropriate and aspects
of their training. If you are already taking GIS and GPS data in a particular system, you may wish to
continue in that fashion. Here are some considerations when choosing a data system:

e s new or updated software required? Is that budgeted?

e Is new or updated hardware required? Is that budgeted?

e (Can the data be easily shared to facilitate rapid response? This is particularly important in

partnerships.
e s the data system intuitive or easy to train?
e Are there any associated fees? Can the district support them on an ongoing basis?

Encourage surveyors to upload data daily. A lost device with weeks of data can mean lost data and
wasted work hours. Additionally, prompt quality assurance checks ensure that surveyors do not
forget details. A ratio of four to one for field to office time is a standard used in some EDRR
programs. This can mean one office day for every four in the field, or two hours of office time after
an eight-hour field day. Allow staff time to process data promptly to ensure data longevity and
comprehensiveness.

In addition to choosing a data system, someone will need to take ownership over the management
of data. Someone will need to ensure data are quality controlled, properly named, stored, sent to
NRD in a timely manner, and more. Determine who this person should be and empower them to
keep surveyors on standard. This person can also serve as a liaison with NRD staff on data transfer
at the end of each season.

Data sharing is a valuable component of an EDRR program. The data you collect can help other
land managers make decisions about their land. Whenever possible, share your data with a public
repository like CalWeedMapper or Calflora. Data provided to NRD through ArcGlIS is shared with
Calflora on an annual basis. Data uploaded into Calflora will go to CalWeedMapper. You can also
set up weekly email weed alerts in Calflora for any new observations posted of the species you
specify.

Observations made with iNaturalist are uploaded into Calflora monthly. You may consider creating
iNaturalist projects for each of your park units to track observations made by visitors. This
community science data can provide a source of early detections, especially along trails that staff
may not otherwise visit. When creating projects in iNaturalist, NRD recommends informing the
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NRD Botanist or Data Manager so they can also follow your projects in addition to other district
staff.

Significant new invasive plant finds should also be shared and advertised through early detection
channels facilitated by Cal-IPC, CDFA, WMAs, and other regional organizations and groups. If you
have not engaged this network before or if you have any questions about a suspected new
occurrence, please contact NRD’s Technical Team for assistance.

Download and analyze data for management purposes

Field data should be downloaded and checked as soon as possible after EDRR searches are
completed. This assures that data is actually being collected and that the spatial location of
collection is correct. Then the locations can be cross-referenced with EDDR activities outlined
yearly in the district Ongoing Maintenance work plan.

EDRR data may be filed on the local GIS hard drive and must be uploaded to the statewide GIS
server (MSHQGEO) J:\DataDevelopment\ under the district’s sub-folder when transmitted to NRD.
EDRR data will be compiled for analysis at a state-wide level annually. If data is stored on Calflora,
the Natural Internal Technology Administrator (NITA) can extract the data as long as the NITA is
included as a participant in your Weed Manager groups. Communicate directly with the NRD Data
Manager or NITA for instructions or to discuss options for data transfer.

After yearly EDRR data collection is completed, managers should revisit the program and revise it
based on the progress made. Time estimates may be low or high and the level of effort can be
gauged based on the distance covered, number of EDRR targets found, and staff or volunteers
available for additional searches. Continue to hold time for rapid response in the treatment
schedule for new detections.

Annual Reporting Requirements

Once a district has started implementing an EDRR program, there are specific reporting
requirements for data to send to NRD headquarters by December 31t each year. The information
is collated into an annual report to track the results of the program and to help justify additional
funding. Labor hours, tools, and material costs should be included in the appropriate Maximo
“New, Incidental, and Unplanned” exotic plant work order for each management unit.

Required information includes:

e Shapefiles and tracklogs from your surveys, which include the fields listed on page 16 in the
attribute table
e A brief written report of results with:
o Any highlights, changes made to the district’s program, or any recommendations
o Any changes made to your target species list, especially noting any completely new,
unexpected, or significant invasive species encountered
o The application used to collect the data
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o Number of staff/volunteers that were involved and number of hours spent
conducting EDRR (if available)

SUMMARY - USING THESE METHODS TO DEVELOP YOUR EDRR PROGRAM

Early Detection Rapid Response is an ongoing approach to weed management intended to move
work to the left side of the invasion curve, improving efficacy and reducing costs while
complementing other invasive species management activities in an integrated program. Successful
implementation will require some shift in how districts utilize their weed management resources.
Maintaining a flexible attitude toward how some portion of treatment budgets are applied will
help tremendously as new detections are made and successfully treated.

Approach the first season of EDRR as a pilot and prepare to make changes before the second
season. Your EDRR program will evolve over time as you refine it to meet the needs and resources
of your district. Availability of volunteers and partners may change over time to augment your
labor force and increase your regional effectiveness. Finding ways to effectively integrate EDRR
surveys into your workflow can also change over time. As you implement these methods,
remember that prevention, early detection, and rapid response are vital components in an
effective, well-executed weed management program and essential tools in our multifaceted IPM
toolkit.
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