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October 2, 2026

Planning Commission
City of San Marcos
Planning Division

1 Civic Center Drive
San Marcos, CA 92069

Re: San Elijo Hills Town Center Multifamily Project (SDP24-0009, TSM26-0001)

Dear Members of the San Marcos Planning Commission:

This letter is submitted on behalf of the San Elijo Hills Community Association
regarding the proposed San Elijo Hills Town Center Multifamily Project (“Project”).

I The Project is Not Exempt from CEQA

The Staff Report claims that the Project qualifies for a Categorical Exemption
pursuant to California Environmental Quality Act (“CEQA”) Guidelines Section 15332.
Staff Report at 6. Attachment E to the Staff Report, the Memorandum on CEQA Infill
Exemption prepared by Sophia Mitchell & Associates (“CEQA Memo”), claims that the
Project is eligible for the Class 32 categorical exemption for infill development.
However, the Project does not meet the conditions required for the applicability of the
Class 32 exemption.

CEQA Guidelines Section 15332 provides:

Class 32 consists of projects characterized as in-fill development
meeting the conditions described in this section.

(a) The project is consistent with the applicable general plan
designation and all applicable general plan policies as well as with
applicable zoning designation and regulations.

(b) The proposed development occurs within city limits on a
project site of no more than five acres substantially surrounded by urban
uses.

(c) The project site has no value, as habitat for endangered, rare or
threatened species.

(d) Approval of the project would not result in any significant
effects relating to traffic, noise, air quality, or water quality.

(e) The site can be adequately served by all required utilities and
public services.
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“Because the exemptions operate as exceptions to CEQA, they are narrowly
construed.” San Lorenzo Valley Community Advocates for Responsible Education v.
San Lorenzo Valley Unified School Dist. (2006) 139 Cal.App.4" 1356, 1382; see also
Castaic Lake Water Agency v. City of Santa Clarita (1995) 41 Cal.App.4™ 1257, 1268
(rejecting “attempt to use limited exemptions contained in CEQA as a means to subvert
rules regulating the protection of the environment”). “Exemption categories are not to
be expanded beyond the reasonable scope of their statutory language.” Mountain Lion
Foundation v. Fish and Game Comm. (1997) 16 Cal.4" 105, 125 (citation omitted).

For the reasons explained below, the Project is not exempt from CEQA, and
further environmental review is required before any approvals for the Project.

A. The Project Will Lead to Significant Traffic Impacts (Section 15332(d))

The Project will lead to significant traffic impacts, and is therefore inconsistent
with CEQA Guidelines Section 15332(d). Traffic expert Tom Brohard identified several
significant traffic, parking and safety issues associated with the Project. His comment
letter is enclosed as Attachment 1.

As proposed, the Project poses issues related to stopping sight distance, safety of
the proposed driveway, clear sight area, and street parking. Additionally, as discussed in
Attachment 1, the City’s traffic analysis improperly relies on speed measures from 2018
which do not comply with the City’s Transportation Impact Analysis Guidelines.

Moreover, the Project improperly relies on 16 street parking spaces on San Elijo
Road to satisfy the parking requirement. Staff Report at 5. The Density Bonus Letter by
the applicant’s counsel acknowledges that “the DBL allows projects to reach required
parking ratios through onsite parking, tandem parking, or uncovered parking, but not
through street parking.” DBL Letter at 4. The City’s reliance on street parking is not
only inconsistent with the Density Bonus Law, but it will lead to significant safety
impacts. Street parking on San Elijo Road North poses safety issues and should be
eliminated. See Attachment 1 at 5. Instead of relying on street parking that endangers
the safety of residents, the Project should provide adequate parking to replace the 16
street parking spaces in a manner that complies with the Density Bonus Law and
SEHSP parking standards.

B. The Project Will Lead to Significant Wildfire Impacts and Will
Constrain Fire Services (Section 15332(e))

The Project is within a Very High Fire Hazards Severity Zone as identified by
the State Fire Marshal on March 24, 2025. CEQA Memo at 17. The City's 2024
Community Wildfire Protection Plan identifies San Elijo Hills among its highest fire-
risk priority communities. Staff Report at 11. Many residents have raised concerns
related to emergency response, evacuation and wildfire risks. The CEQA Memo
acknowledges that the Project will increase the demand for fire protection services, but
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claims this will be offset by contribution to funds towards the enhancement of fire
facilities instead of providing any site-specific measures. Additional funding does not
show that existing personnel, apparatus and response times can serve a five-story
building in a Very High Fire Hazards Severity Zone with site-specific constraints.

The Staff Report states that fire-resistant construction “should reduce the need to
stage emergency response vehicles within the San Elijo Road rights-of-way.” Staff
Report at 11. It fails to address the site-specific issues such as steep roadways as a
specific constraint on ladder-truck positioning for aerial operations and rescue,
stabilization requirements, and available operating space which are all concerns raised
by the San Elijo Hills Fire Safe Council. Staff Report, Attachment J at 455.

Staff concedes that no evacuation study was prepared for the Project, and that
the community wildfire plans “do not establish how long it would take the community
to evacuate or quantify the additional evacuation demand from this development.” Staff
Report at 11. Many residents submitted comments reporting their experience during the
2014 Cocos Fire together with images showing gridlocked roads. Many residents
explained that it took over three hours to evacuate with Elfin Forest Road closed and all
four lanes of San Elijo Road running outbound. Attachment J at 5-11, 100, 105, 449,
499-506, 510-511.

Preparation of a Fire Protection Plan is deferred and required as a condition of
approval. CEQA Memo at 18; Resolution 26-5234, Condition B.35. The City cannot
conclude that fire service is adequate while deferring the study meant to determine what
fire protection the Project needs. The deferral also means the plan will never be subject
to public review or considered by this Commission.

Additionally, since the City claims the Project is exempt from CEQA, no
analysis regarding wildfire impacts was conducted for the Project. The 1997 EIR and
the 2005 Addendum the City relies on as environmental analysis predate the fire risk
identification, therefore a new, site-specific analysis for wildfire impacts and fire
protection is required.

C. The Project Site Potentially Has Value As Habitat for Endangered, Rare
or Threatened Species (Section 15332(¢))

The CEQA Memorandum claims the Project Site “has no significant value for
habitat for endangered, rare or threatened species” because it “has been mass graded
and the vegetation on the project site is maintained through periodic mowing.” CEQA
Memo at 8. There was no further analysis, biological survey or qualified biologist’s
opinion prepared for the Site. The fact that the Project Site was “mass graded” and
“maintained” by the applicant is not evidence that the site does not or did not have
habitat value for endangered, rare or threatened species.

According to CEQA Guidelines:
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A species of animal or plant is:

(1) “Endangered” when its survival and reproduction in the wild
are in immediate jeopardy from one or more causes, including loss of
habitat, change in habitat, overexploitation, predation, competition,
disease, or other factors; or

(2) “Rare” when either:

(A) Although not presently threatened with extinction, the species
is existing in such small numbers throughout all or a significant portion of
its range that it may become endangered if its environment worsens; or

(B) The species is likely to become endangered within the
foreseeable future throughout all or a significant portion of its range and
may be considered “threatened” as that term is used in the Federal
Endangered Species Act.

CEQA Guidelines §15380.

“The [CEQA] Guidelines state that a species is presumed to be endangered, rare
or threatened if it is listed in specified sections of the California Code of Regulations or
in specified sections of the Code of Federal Regulations under the federal Endangered
Species Act of 1973. (Guidelines, § 15380, subd. (¢).)” Nassiri v. City of Lafayette
(2024) 103 Cal.App.5th 910, 922.

Public images show that there was vegetation on the Project Site both before and
after the Site was graded. However, there is no documentation that describes the history
of the vegetation or occurrence of plant or animal species, what has grown on Site,
whether the vegetation on site supports any endangered, rare or threatened species, or
whether any of the roughly 25 street trees along the frontage or the one tree to be
removed supports nesting birds.

Images 1-5 below (starting on the next page) show various plant species spotted
on site across the years, both before and after grading.
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Image 1 — Project Site, April 2023
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Image 2 — Project Site, April 2023 (Zoomed into the vegetation pictured in
Image 2)
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Image 3 — Project Site, February 2021
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Image 3 above clearly demonstrates vegetation on the Site. There is no
documentation provided by the City or the Applicant that describes what has grown on
Site, the plant or animal species that were historically on site, whether the vegetation on
site supports any species such as endangered, rare or threatened insects or rodents,
whether any of the roughly 25 street trees along the frontage or the one tree to be
removed supports nesting birds, or how the site relates to the preserved open space in
the surrounding area.

We conducted an independent search on publicly available data bases such as
iNaturalist, which the California Department of Fish and Wildlife (“CDFW?) also
mentions as a citizen science data platform that provides occurrence data for species.
Based on the site images, screenshots provided in this Letter from Google Maps and
publicly available data on iNaturalist, California Buckwheat (Eriogonum fasciculatum
Benth), and California Poppy (Eschscholzia californica) are among the plant species
that were present on-site. Detailed information about these plant species is attached to
this letter as Attachment 2.



https://plants.sc.egov.usda.gov/DocumentLibrary/plantguide/pdf/pg_erfa2.pdf
https://plants.sc.egov.usda.gov/DocumentLibrary/plantguide/pdf/pg_erfa2.pdf
https://plants.sc.egov.usda.gov/DocumentLibrary/plantguide/pdf/pg_esca2.pdf
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Image 4 — Project Site, April 2022 and April 2023, California Buckwheat (Lriogonum

fasciculatum Benth).
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Additionally, the following species were reported within 250 — 650 feet of the
Project Site:

e Arroyo Lupine in the vicinity of 250 feet from project site (corner of Schoolhouse
Way and San Elijo Rd).

e (alifornia Buckwheat in the vicinity of 500 feet from project site (park
playground).

e Black Sage in the vicinity of 540 feet from project site (San Elijo Park).
California Poppy in the vicinity of 650 feet from project site (corner of
Schoolhouse Way and Highbluff Ave).

Records of these observations are enclosed in Attachment 2.


https://plants.sc.egov.usda.gov/DocumentLibrary/plantguide/pdf/pg_erfa2.pdf
https://plants.sc.egov.usda.gov/DocumentLibrary/plantguide/pdf/pg_erfa2.pdf
https://plants.sc.egov.usda.gov/DocumentLibrary/plantguide/pdf/pg_esca2.pdf
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Presence of these plants is significant because these are forage plants for
Crotch's bumble bee (Bombus crotchii). Crotch's bumble bee has been a candidate for
listing under the California Endangered Species Act since 2022. CDFW has published a
recent guidance document in August 2026 regarding the occurrence of the species, their
conservation and examples of measures that may help avoid or minimize impacts to
them.! CDFW’s guidance is enclosed in Attachment 3.

“All four candidate bumble bee species are included on CDFW’s California
Terrestrial and Vernal Pool Invertebrates of Conservation Priority (CDFW 2024) List,
CDFW’s Special Animal’s List (California Natural Diversity Database [CNDDB]
2025), and are considered Species of Greatest Conservation Need in the California State
Wildlife Action Plan.” Attachment 3 at 2. Additionally, Crotch's bumble bee carries
global and state conservation ranks of G2/S2 (imperiled), indicating significant
conservation concern and population analyses show sharp declines over the past
decade.? Therefore, Crotch's bumble bee meets the definition of rare species under
CEQA Guidelines Section 15380(b)(2)(B).

According to the CDFW Guidance, the species inhabits "open grasslands,
shrublands, chaparral, desert margins ... and semi-urban settings." Attachment 3 at 8.
CDFW identifies Lupinus and Salvia among its preferred plant genera, and notes that
the species is a generalist that forages on many other plants. /d. Other sources also
identify wild buckwheat and poppies among its food plants.? The species nests
underground, including in abandoned ground squirrel and gopher burrows, which are
common on open, mowed lots.

“Surveys conducted by a trained and experienced biologist are recommended
[by the CDFW] if suitable habitat is identified within or adjacent to a project site.”
Attachment 3 at 15. There is evidence that several plant species that are habitat to the
Crotch’s bumble bee have been present on the site and within close proximity of it.
Therefore, a biological assessment by a trained and experienced biologist is required to
conclude whether the Project Site has value as habitat or endangered, rare or threatened
species. The City failed to do so.

'Cal. Dept. of Fish & Wildlife, Considerations for Conserving Crotch's Bumble Bee
(Bombus crotchii), Franklin's Bumble Bee (Bombus franklini), Western Bumble Bee
(Bombus occidentalis), and Suckley's Cuckoo Bumble Bee (Bombus suckleyi)
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=246938&inline (a copy of the
document is provided in Attachment 3).

2 A copy of the information from the California Species Project website found at
https://californiaspecies.com/animals/bombus-crotchii is provided in Attachment 4.

3 A copy of the information from ForestWatch website found at
https://forestwatch.org/learn-explore/wildlife-plants/crotchs-bumblebee/ is provided in
Attachment 4.



https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=246938&inline
https://californiaspecies.com/animals/bombus-crotchii
https://forestwatch.org/learn-explore/wildlife-plants/crotchs-bumblebee/
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1I. Exceptions to Exemption

“An exemption may also be inapplicable because of a blanket exception to the
categorical exemptions, as set forth in Guidelines section 15300.2.” Banker's Hill,
Hillcrest, Park West Community Preservation Group v. City of San Diego (2006) 139
Cal.App.4th 249, 260.

CEQA Guidelines Section 15300.2 provides “exceptions” to exemptions:

(a) Location. Classes 3, 4, 5, 6, and 11 are qualified by
consideration of where the project is to be located--a project that is
ordinarily insignificant in its impact on the environment may in a
particularly sensitive environment be significant. Therefore, these classes
are considered to apply in all instances, except where the project may
impact on an environmental resource of hazardous or critical concern
where designated, precisely mapped, and officially adopted pursuant to
law by federal, state, or local agencies.

(b) Cumulative Impact. All exemptions for these classes are
inapplicable when the cumulative impact of successive projects of the
same type in the same place, over time is significant.

(c) Significant Effect. A categorical exemption shall not be used
for an activity where there is a reasonable possibility that the activity will
have a significant effect on the environment due to unusual circumstances.

CEQA Guidelines §15300.2.

“It is consistent with the policy behind CEQA to preclude an agency from relying
on a categorical exemption when there is a fair argument that a project will have a
significant effect on the environment, because, as our Supreme Court has noted, the
Secretary “is empowered to exempt only those activities which do not have a significant
effect on the environment. It follows that where there is any reasonable possibility that a
project or activity may have a significant effect on the environment, an exemption would
be improper.” Banker's Hill, Hillcrest, Park West Community Preservation Group v. City
of San Diego (2006) 139 Cal.App.4th 249, 266. Accordingly, even if the City provides
substantial evidence that the Class 32 exemption is applicable to the Project, the Project
needs to comply with CEQA if any of the exceptions to exemptions apply.

The Project fits into exceptions to CEQA exemption. The impacts related to
traffic, wildfire, public services, biological resources and cumulative impacts are
evidence that “there is a reasonable possibility that the [Project] will have a significant
effect on the environment due to unusual circumstances.” CEQA Guidelines §15300.2
(c). Many residents submitted public comments in opposition to the Project explaining
their concerns regarding these significant impacts. In addition to the points explained
above, over 500 pages of comments are evidence that the Project will have significant
impacts that require environmental review the City did not conduct for the Project.
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Furthermore, the City’s reliance on the 1997 SEHSP EIR, the 2005 Addendum
and decade-old studies is not proper or adequate to analyze the significant impacts of the
Project. The Project exceeds the cap of total units provided by the Specific Plan, and
therefore it was not within the scope of the SEHSP EIR. Moreover, with the waivers
provided by the density bonus, the Project exceeds the maximum building height limit,
and the potential impacts related to the height were also not within the scope of this prior
analysis. Conditions related to traffic, wildfire, air quality, water quality, biological
resources, noise, transportation and greenhouse gas emissions have changed since the
1997 SEHSP EIR was adopted. There is a reasonable possibility that the Project will have
significant impacts, and the City cannot rely on prior analysis with regards to those
impacts since the Project was not within the scope and due to the changed circumstances.
Therefore, the City should conduct adequate environmental analysis to comply with
CEQA.

1I. The Project is Inconsistent with Density Bonus Law

The Project proposes to develop at greater intensity than currently allowed for
height, maximum story count, front setback, and rear setback. Each of these will create
inconsistencies with the requirements of the Specific Plan. Collectively, along with the
many other aspects of the Project, it creates a substantial inconsistency with the existing
neighborhood and community.

While the Project applicants rely upon State density bonus law, it is important to
remember that law provides:

Nothing in this subdivision shall be interpreted to require a local
government to waive or reduce development standards if the waiver or
reduction would have a specific, adverse impact, as defined in paragraph
(2) of subdivision (d) of Section 65589.5, upon health, safety, or the
physical environment, and for which there is no feasible method to
satisfactorily mitigate or avoid the specific adverse impact.

Gov. Code § 65915(e)(1); A project that results in a significant impact to health, safety or
the environment should not receive an incentive under the law. See also Gov. Code §
65915(d)(1)(B) & (d)(3). As the evidence demonstrates, the Project will lead to several
significant impacts to health, safety and the environment.

Additionally, the Project does not comply with the Density Bonus Law parking
requirements. The Project relies on 16 street parking spaces on San Elijo Road in addition
to the 21 parking spaces provided by the Project to satisfy the requirement to provide a
total of 37 parking spaces. Staff Report at 5. The Density Bonus Letter by the applicant’s
counsel acknowledges that “the DBL allows projects to reach required parking ratios
through onsite parking, tandem parking, or uncovered parking, but not through street
parking.” DBL Letter at 4. As proposed, the Project fails to provide the required parking
spaces.
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II.  Conclusion
For the foregoing reasons, San Elijo Hills Community Association respectfully

requests you reject the Project. Thank you for your consideration of these concerns.

Sincerely,

Ezgi Kuyumcu

Enclosures:

Attachment 1: Expert Letter from Tom Brohard

Attachment 2: Resources re Plant Species Found on the Project Site
Attachment 3: CDFW Guidance Document on Conservation of Bumble Bees
Attachment 4: Resources re Crotch’s Bumble Bee



ATTACHMENT 1



September 30, 2026

Mr. Everett DelLano

The DelLano Law Firm

104 W. Grand Avenue, Suite A
Escondido, CA 92025

SUBJECT: Review of CEQA Infill Exemption for the Proposed San Elijo
Center Multifamily Project in the City of San Marcos — Traffic Issues

Dear Mr. DelLano:

As you requested and authorized, |, Tom Brohard, P.E., have reviewed the traffic
and transportation aspects of the San Elijo Town Center Multifamily Project.

The 0.576-acre site for the Proposed Project is located between San Elijo Road
North and San Elijo Road South, within the middle of a divided roadway north of
Elfin Forest Road in the southern portion of the City of San Marcos. Documents |
reviewed for the currently proposed 31-unit for-sale multifamily project in the
median area included the June 2026 CEQA Infill Exemption prepared by Sophia
Mitchell & Associates and the project Information for Traffic Analyses Form TIA-1
for the Proposed Project prepared by C + R Associates, Appendix B of the CEQA
Infill Exemption. Draft Plan A-2 (April 7, 2026 Conceptual Site Plan prepared by
SUMMA) showing the highlighted line of sight from a left-out driver together with
Draft Plan LCP-1 (Landscape Concept Plan) showing landscaping on San Elijo
Road North have been reviewed and are also enclosed.

During this assignment, | also reviewed documents associated with prior projects
that were previously proposed on this same site including the April 18, 2018 San
Elijo Hills Town Center Phase Il Access Assessment prepared by STC Traffic,
Inc. That report responded to City staff concerns regarding the proposed left-in
and left-out access on westbound San Elijo Road North and excessive traffic
speeds between Schoolhouse Way and Elfin Forest Road.

Additionally, | have also reviewed Version 1 of the Staff Report for the October 5,
2026 Planning Commission Meeting. Please note that Page 6 of the staff report
incorrectly refers to access as “Each driveway only permits right or left turning
movements to/from each one-way street” when only left turns in and left turns out

are allowed to and from the median area between roads in the one-way couplet.
Over 500 comments are included with the Staff Report, with several expressing

concerns about poor sight distance, high traffic speeds, steep gradients, and
outdated traffic data. As discussed throughout this letter, | share these concerns.

This letter references accepted traffic engineering and transportation planning
standards used in the United States, in California, and required topics for study
and evaluation of proposed development projects in the City of San Marcos.

81905 Monntain View Iane, Ia Quinta, California 92253-76171
Phone (760) 398-8883
Emarl throbard)(@gn:ail.com
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Referenced portions relating to stopping sight distance on grades and highway
design speed are enclosed from A Policy on Geometric Design of Highways and
Streets 2018, 7" Edition published by the American Association of State Highway
and Transportation Officials (AASHTO) and the July 1, 2020 California Highway
Design Manual published by the California Department of Transportation
(Caltrans) relating to highway design speed and stopping sight distance. Other
required topics to be studied for proposed projects are listed in the November 16,
2020 City of San Marcos Transportation Impact Analysis Guidelines and include
site access and driveway sight distance evaluations proposed for the site.

From my reviews and my experience, traffic safety on San Elijo Road North at
the proposed new driveway left-in and left-out access to the San Elijo Town
Center Multifamily Project will be compromised unless changes are made to the
site access as recommended in this letter. This roadway has a very steep
downgrade of about 7 percent from east to west at the proposed driveway. The
steep roadway grade on San Elijo Road North is typically found on mountain
roads rather than in flatter terrain. Inadequate unobstructed stopping sight
distance will still result after three more tree removals with the curving roadway
alignment and on street parking adjacent to the proposed building. Elimination of
the proposed driveway to San Elijjo Road North should be considered, thereby
limiting project access to the existing driveway on San Elijo Road South.

At the proposed access driveway, the designed downhill 110’ long left-in turn
lane is far too short to accommodate deceleration from the inside through lane on
this gradient. Further, the stopping sight distance for left-out turns is also too
short based on the site and landscaping plans that identify closely spaced trees,
the curving horizontal alignment of the roadway to the east, and the left side on-
street parking adjacent to the Proposed Project. Page 13 of the Staff report does
not provide any evidence that the stopping sight distance “...meets applicable
public safety standards for sight distance...” and | believe it does not.

In response to concerns raised by City staff in review of a prior project at the
same location, traffic speeds were measured in 2018 on San Elijo Road North at
the Proposed Project driveway. Eight years ago, the posted speed limit was 35
miles per hour as it is today but there was no development within the median
area between the San Elijo Road North and South roadways northeast of Elfin
Forest Road These conditions, as well as recommendations publiched by
AASHTO, indicate that a highway design speed of 45 MPH must be used to
provide adequate stopping sight distance at the new access driveway. As
designed, the stopping sight distance is inadequate, and traffic safety will be
compromised as discussed in further detail in this report. Maintaining access as it
is without the new driveway should also be evaluated.

Until the various issues and concerns in this letter are fully addressed,
substantial evidence exists that there are design issues and flaws that must be
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addressed and corrected at the Proposed Project access to San Elijo Road

North. Without these changes, adverse traffic safety impacts that have not been
properly analyzed, addressed, and mitigated are reasonably foreseeable.

Education and Experience

Since receiving a Bachelor of Science in Engineering from Duke University in
Durham, North Carolina in 1969, | have gained over 55 years of professional
engineering experience and have extensive experience in traffic engineering and
transportation planning. | am licensed as a Professional Civil Engineer both in
California and Hawaii and as a Professional Traffic Engineer in California. | have
served as the City Traffic Engineer and as Transportation Planner for 16 cities in
Southern California and formed Tom Brohard and Associates in 2000. During my
career in both the public and private sectors, | have also reviewed numerous
environmental documents and traffic studies for various projects.

Highway Design Terms and Definitions

My report is based upon guidance and recommendations provided in publications
used extensively by jurisdictions in California and throughout the United States.
Two of these terms and their definitions as related here are as follows:

1) Highway Design Speed — As shown on the enclosure from Chapter 100 —
Basic Design Policies, Index 101.1 — Highway Design Speed from the
California Highway Design Manual most recently published on July 1, 2020 by
the California Department of Transportation states “Highway design speed is
defined as “...a speed selected to establish specific minimum geometric
design elements for a particular highway.” These design elements include
vertical and horizontal alignment, and sight distance. For Local Streets or
Roads, the design speed should be 45 miles per hour when feasible.”

Based upon this guidance, my report uses 45 miles per hour as the highway
design speed for San Elijo Road North through the proposed intersection with
the new private driveway serving the Proposed Project. A design speed of 45

MPH also is consistent with accepted practice of using a highway design
speed that is 10 miles per hour above the posted speed limit which is 35

miles per hour on San Elijo Road North.

2) Stopping Sight Distance on Grades — As shown on the enclosure of Table 3-2
on Page 3-6 of A Policy on Geometric Design of Highways and Streets, 2018
7" Edition (The Green Book) published by AASHTO (American Association of

State Highway and Transportation Officials, the stopping sight distance on a
roadway with 7 percent downgrade at a highway design speed of 45 miles per
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hour is just over 400 feet, say 410 feet. This distance is required for a driver
to see, recognize, and avoid an obstacle in the driver’s path ahead.

The stopping sight distance between a driver of a westbound vehicle on San
Elijo Road North in the inside through lane adjacent to the Proposed Project
and a driver of a left-out vehicle must be at least 410 feet at the 45 miles per
hour highway design speed travelling downhill on the 7 percent gradient.

Traffic Safety Measures for San Elijo Road North at the Proposed Project

As indicated earlier in this report, City staff previously expressed concerns in
their review of a project at the same site that was proposed in 2018. My review of
this document disclosed similar concerns today regarding excessive speed by
westbound vehicles on San Elijo Road North at the Proposed Project access
driveway. The traffic speed on the downhill 7 percent gradient (the roadway
drops 7 feet vertically down every 100 feet of forward westbound downhill travel)
is exceedingly difficult to control at the 35 miles per hour speed limit. In fact,
current Google Earth ground level photos show multiple “Speed Limit 35” signs
and “Your Speed XX” speed feedback signs in the westbound direction of San
Elijo Road North, particularly between Schoolhouse Way and Elfin Forest Road.
This level of signing indicates there have been complaints and concerns
expressed regarding speeding westbound vehicles. Comments included with the
Staff Report also express concerns regarding sight distance and speed.

From the signing in place and based on my experience involving similar concerns
in other jurisdictions, | am surprised that the speed measurements made in 2018
reported in Table 1 on Page 4 were as low as reported, and that the speeds
downhill were slightly lower than the speeds measured uphill on the other side of
the Proposed Project.

Based on these unusual measurements, the existing traffic speeds on San Elijo
Road North should be verified by current measurements and the design speed
then adjusted upward, if necessary. Current speed measurements are also
needed to comply with the City’s Transportation Impact Analysis Guidelines that
require that traffic data be less than two years old. Relying on outdated speed
measurements from 2018 is not appropriate. Current speed data is needed in the
establishment of stopping sight distance and roadway geometry at the new
Proposed Project driveway downhill on San Elijo Road North.

Assuming a highway design speed of 45 miles per hour on San Elijo Road North
is appropriate and is verified for today's traffic speeds, then the following
changes are required at the Proposed Project’s left-in and left-out driveway:
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1)

2)

3)

4)

Left Turn Deceleration Lane Taper — The 110 foot long left turn lane should
be extended by replacing the abrupt 10 foot long reverse taper entry with a
120 foot long reverse taper entry. This will allow a much smoother entry into
the left turn deceleration lane from the inside downhill through lane on San

Elijo Road North.

Stopping Sight Distance — From Table 3-2, the stopping sight distance on a
roadway with 7 percent downgrade and a highway design speed of 45 miles
per hour is about 410 feet. The stopping sight distance from a driver making a
left turn out of the project driveway to view a vehicle westbound in the outside
through lane is about 270 feet by measuring and applying the plan scale on
Conceptual Site Plan A-2. The measured stopping sight distance shown on
the highlighted dashed line is inadequate for a vehicle travelling at the 45
miles per hour highway design speed on San Elijo Road North.

Clear Sight Area — Sheet LCP-1 illustrates the landscape concept plan for the

Proposed Project including existing city street trees next to the Proposed
Project along the south side of San Elijo Road North. While the plan indicates
that one City street tree just east of the access driveway will be removed,
there are at least three other City street trees that are within what is required
to be the clear sight area between the traffic lanes and the drivers’ lines of
sight. These trees may also form a solid barrier to viewing approaching
downhill traffic and they must be removed. Any other object within the
required clear sight area must also be relocated to provide an unobstructed
view of approaching downhill traffic.

On-Street Parking on San Elijo Road North — On-street parking along the
south side of San Elijo Road North immediately adjacent to the Proposed
Project should be eliminated to provide required stopping sight distance of
downhill traffic approaching the extended reverse taper entering the left turn
lane. On street parking on the north side of San Elijo Road North should also
be prohibited as it would encourage and facilitate random midblock
pedestrian crossings at various uncontrolled locations.

Conclusion

As discussed in this report, various flaws and deficiencies exist within the current
design of the access driveway to the Proposed Project on San Elijo Road North.
Current traffic speed data in accordance with the City’s Guidelines is required,
and formal disclosure of the City traffic staff finding that the proposed driveway
meets “...applicable public safety standards for sight distance” is needed.

Each of these and the other issues and concerns in this letter have not been
properly and thoroughly evaluated and analyzed. They must be addressed




Mr. Everett DeLano
San Elijo Town Center Multifamily Project in San Marcos — Traffic Issues
September 30, 2026

through further study and analyses before the San Elijo Town Center Multifamily
Project receives further consideration.

If you have questions regarding these comments, please contact me at your
convenience.

Respectfully submitted,

Tom Brohard and Associates

AN W |

Tom Brohard, PE
Principal

Enclosures
Resume
A Policy on Geometric Design of Highways and Streets, 7t Edition, Table 3-2
Caltrans Highway Design Manual, Page 100-1 and 100-2
“San Elijo Hills Conceptual Site Plan” Sheet A-2
“San Elijo Hills Town Center Multifamily’ Landscape Concept Plan




Tom Brohard, PE

Licenses: 1975 / Professional Engineer / California — Civil, No. 24577
1977 / Professional Engineer / California — Traffic, No. 724
2006 / Professional Engineer / Hawaii — Civil, No. 12321

Education: 1969 / BSE / Civil Engineering / Duke University
Experience: 55+ Years
Memberships: 1977 / Institute of Transportation Engineers — Fellow, Life

1978 / Orange County Traffic Engineers Council - Chair 1982-1983
1981 / American Public Works Association — Life Member

Tom is a recognized expert in the field of traffic engineering and transportation planning. His
background also includes responsibility for leading and managing the delivery of various
contract services to numerous cities in Southern California.

Tom has extensive experience in providing transportation planning and traffic engineering
services to public agencies. In addition to conducting traffic engineering investigations for
Los Angeles County from 1972 to 1978, he has previously served as City Traffic Engineer in
the following communities:

&  Bellllower -k s Bl o rila st sbise Mt it 1997 - 1998

o ~Bell-Gardens . i i el 1982 - 1995

T = 10 [F == -1 - ) RN SR S M s e 2006 - 2015

& ANEIB S o fe el Hea b b Lo Gl 2005 -2019

o HuninglaRBeagh . oo s 1998 - 2004

o . EaWRAgle. L s R s L R 1973 - 1978

5 oS AlRMITOS I S s it el S e 1981 - 1982

o Beeanside o e 1981 - 1982

o A OURL is e es e v 1982 - 1988

o Rancho Palos Verdes.......ccccovveeveieeiieennnn. 1973 - 1978

o ROl kit et 1973 - 1978, 1985 - 1993
o Rolling Hills EStates........cviiinimmmmneinsans 1973 - 1978, 1984 - 1991
6 -SanEemando . sl s s T T e 2004 - 2025

6. DAMMATEDS St i G e T 1981

O AT AR o i e e et Nl 1978 - 1981

o Westlake Village.........c.iiiiismsesinsoasesisni 1983 - 1994

During these assignments, Tom has supervised City staff and directed other consultants
including traffic engineers and transportation planners, traffic signal and street lighting
personnel, and signing, striping, and marking crews. He has secured over $10 million in grant
funding for various improvements. He has managed and directed many traffic and
transportation studies and projects. While serving these communities, he has personally
conducted investigations of hundreds of citizen requests for various traffic control devices.
Tom has also successfully presented numerous engineering reports at City Council, Planning
Commission, and Traffic Commission meetings in these and other municipalities.

Tom Brohard and Associates




Tom Brohard, PE, Page 2

In his 14 years of service to the City of Indio, Tom accomplished the following:

®,
o

Oversaw preparation and adoption of the 2008 Circulation Element Update of the
General Plan including development of Year 2035 buildout traffic volumes, revised
and simplified arterial roadway cross sections, and reduction in acceptable Level of
Service criteria under certain conditions.

Oversaw preparation of fact sheets/design exceptions to reduce shoulder widths on
Jackson Street and on Monroe Street over I-10 as well as justifications for protected-
permissive left turn phasing at I-10 on-ramps, the first such installations in Caltrans
District 8 in Riverside County; reviewed plans and provided assistance during
construction of both $2 million projects to install traffic signals and widen three of four
ramps at these two interchanges under Caltrans encroachment permits.

Reviewed traffic signal, signing, striping, and work area traffic control plans for the
County’s $45 million 1-10 Interchange Improvement Project at Jefferson Street.

Reviewed traffic impact analyses for Project Study Reports evaluating different
alternatives for buildout improvements of the I-10 Interchanges at Jefferson Street,
Monroe Street, Jackson Street and Golf Center Parkway.

Oversaw preparation of plans, specifications, and contract documents and provided
construction assistance for over 70 traffic signal installations and modifications.

Reviewed and approved over 2,000 work area traffic control plans as well as signing
and striping plans for all City and developer funded roadway improvement projects.

Oversaw preparation of a City-wide traffic safety study of conditions at all schools.
Obtained $47,000 grant from the California Office of Traffic Safety and implemented
the City’s Traffic Collision Database System. Annually reviews “Top 25" collision

locations and provides traffic engineering recommendations to reduce collisions.

Prepared over 1,500 work orders directing City forces to install, modify, and/or remove
traffic signs, pavement and curb markings, and roadway striping.

Oversaw preparation of engineering and traffic surveys to establish enforceable speed
limits on over 500 street segments.

Reviewed and approved traffic impact studies for more than 35 major projects and
special events including the annual Coachella and Stagecoach Music Festivals.

Developed and implemented the City’'s Golf Cart Transportation Program.

Since forming Tom Brohard and Associates in 2000, Tom has reviewed many traffic impact
reports and environmental documents for various development projects. He has provided

expert witness services and also prepared traffic studies for public agencies and private
sector clients.

Tom Brohard and Associates
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3-6 ! A Policy on Geometric Design of Highways and Streets

Table 3-2. Stopping Sight Distance on Grades

{ Design [ Stopping Sight Distance (m) f

5;399‘3', Downgrades | Upgrades
{(km/h)
3% | 6% | 9% | 3% 6% | 9%
[ 3% [ [om | on | o% |

|
| 20 [ 20 [ 20 | 19 18 | 18 ]

02 | 323 | 350 | 267 | 254 | 243
140 367 | 398

grade. Exceptions are one-way roadways or streets, as on divided highways with independent
profiles. For these separate roadways, adjustments for grade may be needed.

3.2.2.5 Variation for Trucks

because of the higher position of the seat in the vehicle. Separate stopping sight distances for
trucks and passenger cars, therefore, are not generally used in highway design,




Highway Design Manual 100-1
July 1, 2020

CHAPTER 100 — BASIC DESIGN POLICIES

Topic 101 — Design Speed
Index 101.1 — Highway Design Speed

(1) General. Highway design speed is defined as: "a speed selected to establish specific
minimum geometric design elements for a particular section of highway". These design
elements include vertical and horizontal alignment, and sight distance. Other features
such as widths of pavement and shoulders, horizontal clearances, etc., are generally not
directly related to highway design speed.

A highway carrying a higher volume of traffic may justify a higher design speed than a
lower classification facility in similar topography, particularly where the savings in user
operation and other costs are sufficient to offset the increased cost of right of way and
construction. A lower design speed, however, should not be assumed for a secondary
road where the topography is such that drivers are likely to travel at higher speeds.

It is preferable that the design speed for any section of highway be a constant value.
However, during the detailed design phase of a project, situations may arise in which
engineering, economic, environmental, or other considerations make it impractical to
provide the minimum elements for other design standards (e.g., curve radius, stopping
sight distance, etc.) established by the design speed. See Topic 82 for documenting
localized exceptions to features preventing the standard design speed.

The cost to correct such restrictions may not be justified. Technically, this will result in a
reduction in the effective design speed at the location in question. Such technical
reductions in design speed shall be discussed with and documented as required
by the District approval authority or Project Delivery Coordinator depending upon
the current District Design Delegation Agreement.

Where a reason for limiting speed is obvious to approaching drivers or bicyclists, these
users are more apt to accept a lower operating speed than where there is no apparent
reason for it.

(2) Selection. Selecting the design speed for a highway is part of the Project Development
Team process. See the Project Development Procedures Manual for additional guidance.

(a) Considerations--The chosen design speed, for a highway segment or project, needs
to take into consideration the following:

e The selected design speed should be consistent with the operating speeds that
are likely to be expected on a given highway facility. Drivers and bicyclists adjust
their epeed based on their perception of the physical limitations of the highway and
its vehicular and bicycle traffic. In addition, bicycling and walking can be
encouraged when bicyclists and pedestrians perceive an increase in safety due to
lower vehicular speeds.

e In California the majority of State highway projects modify existing facilities. When
modifying existing facilities, the design speed selected should reflect the observed
motor vehicle speed (operating speed) or the anticipated operating speed upon
completion of modifications. Generally the posted speed is a reliable indicator of
operating speed although operating speeds frequently exceed posted speeds.




100-2 Highway Design Manual
July 1, 2020

Speed limits and speed zones are discussed in Chapter 2 of the California
MUTCD, which include references to the California Vehicle Code.

For existing limited access highways and conventional highways in rural areas
other than Main Streets, the selected design speed for these higher-speed facilities
typically is 15 to 20 mph higher than the observed motor vehicle speed (operating
speed).

For existing lower-speed conventional highways in urban areas and rural highways
that are Main Streets with observed or proposed operating speeds of 45 mph or
less, the design speed should be selected to be consistent with the highway
context which may discourage high-speed operating behavior. Select a design
speed that is logical with respect to topography, operating speed (or anticipated
operating speed if the corridor is being redesigned and the physical characteristics
of the highway are being changed), adjacent land use, design volumes for all
users, collision history, access control, and facility type.

On projects where posted speeds or observational data is not available, the choice
of design speed is influenced principally by whether the area is rural or urban, the
character of terrain, economic considerations, environmental factors, type and
anticipated volume of vehicular traffic, presence of non-motorized traffic, functional
classification of the highway, existing and planned adjacent land use. A highway
in level or rolling terrain justifies a higher design speed than one in mountainous
terrain. As discussed under Topic 109, scenic values are also a consideration in
the selection of a design speed.

(b) Freeways and Expressways--In addition to the considerations above, as high a design
speed as feasible should be selected for use on freeways and expressways, which
are higher-speed facilities.

(c) Conventional Highways

(1) State Highways. In addition to the considerations above, the existing and planned
highway context in terms of area place type, land use, types of users, etc. influence
the selection of the appropriate design speed and should be taken into account by
the Project Development Team.

Consideration should also be given to Local Agency standards and transportation
plans for the facility when selecting the design speed.

(2) Local Streets or Roads. Local streets or roads within the State right of way,

including facilities which will be relinquished after construction (such as
frontage roads), shall have minimum design speeds conforming to AASHTO
standards, as per the functional classification of the facility in question. |If
the local agency having jurisdiction over the facility in question maintains design
standards that exceed AASHTO standards, then the local agency standards
should apply.
Where the local facility connects to a freeway or expressway (such as ramp
terminal intersections), the design speed of the local facility shall be a
minimum of 35 miles per hour. However, the design speed should be 45 miles
per hour when feasible.

Every effort should be made to avoid decreasing the design speed of a local facility
through the State's right of way, and all due consideration should be given to local
plans to upgrade or improve the facility in the near future.
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USDA N RCS

Unlted States Df-partment of Agriculture
Natural Resources Conservation Service

Plant Guide

CALIFORNIA
BUCKWHEAT

Eriogonum fasciculatum

Benth.
Plant Symbol = ERFA2

Contributed by: USDA NRCS California State Office
and Lockeford Plant Materials Center, California

© Gary A. Monroe. 2003.

Common Names
Eastern Mojave buckwheat, wild buckwheat,
buckwheat, flat-top buckwheat

Uses

California buckwheat has shown excellent
performance as a conservation plant on critical areas
and problem soils, such as Serpentine, decomposed
granites, and high pH soils. Its showy white flowers
also make it ideal for environmental enhancement
uses. Due to its long flowering period, California
buckwheat is also an excellent insectory plant that
provides nectar sources for beneficial insects when
planted next to crops as part of an (IPM) Integrated
Pest Management program.

Ethnobotanic Uses: The Cahuilla drank leaf tea for
headache and stomach pain. Hot root tea drunk for
colds and laryngitis. Root poultice was applied to

Plant Materials <http://plant-materials.nrcs.usda.gov/>

wounds. A tea of dried flowers or dried roots was
taken to prevent heart problems. Studies have
identified leucoanthocyanidins beneficial to the heart
in other Eriogonum species.

Status

Please consult the PLANTS Web site and your State
Department of Natural Resources for this plant’s
current status (e.g. threatened or endangered species,
state noxious status, and wetland indicator values).

Weediness

This plant may become weedy or invasive in some
regions or habitats and may displace desirable
vegetation if not properly managed. Please consult
with your local NRCS Field Office, Cooperative
Extension Service office, or state natural resource or
agriculture department regarding its status and use.
Weed information is also available from the
PLANTS Web site.

Description

General: California buckwheat is a native evergreen
shrub about 12 to 39 inches high and 28 to 51 inches
wide. Branches are numerous, slender and flexible.
Leaves are egg-shaped, 1.5 to 3.8 inches long and
less than half an inch wide, smooth or fuzzy above
and fuzzy beneath. Flowers are white or pink.
Flowering period is from May through October.
Seeds are light brown, angled and very small.

Distribution

California buckwheat grows naturally on dry slopes
and canyons near the coast from San Diego County
north to Marin County. It is also found in Utah,
Arizona and northwestern Mexico.

Habitat
Dry slopes, washes and canyons in scrub.

Adaptation

California buckwheat can be used as a conservation
plant on critically eroded areas and for environmental
enhancement on sandy to clay loam, moderately to
well-drained soils. This species occurs abundantly in
southern California but is also adapted to parts of
California within the Mediterranean climate up to
2700 feet elevation where the mean annual
precipitation ranges from 7-20 inches.

Plant Fact Sheet/Guide Coordination Page <http://plant-materials.nrcs.usda.gov/intranet/pfs.html>

National Plant Data Center <http://npdc.usda.gov>



Establishment

California buckwheat is a good seed producer. Seed
matures in the early fall. Annual production is about
300 pounds per acre. The seed dries on the plant,
which allows some leeway in harvesting. Fruits can
be stripped to dry clusters and then cleaned by
machine. Without the calyx removed from the seed,
there are about 334,000 seeds per pound. Seed
germination is about 25 percent.

Plants can be propagated by seeding directly into
containers in the greenhouse. Plants grow rapidly and
should be moved into larger containers or the field as
growth progresses. California buckwheat also can be
seeded directly into the field. Seeding rates are 9
pounds per acre drilled and 14 pounds per acre
broadcast.

Management

On wildfire burned areas, use 1-2 pounds per acre as
part of a mixture. Seed germination is quite variable,
so buying good quality seed is important. If
germination is less than 25 percent, double the
seeding rate.

Homeowners may need to buy this seed directly from
specialty seed suppliers. Use 4 to 8 ounces of seed for
a 10,000 square foot area. When using container
plants, set plants three feet apart.

Pests and Potential Problems

No known pest problems. California buckwheat
provides an excellent insectaries habitat which
primarily supports beneficial insects. Before placing
it next to a crop, check with local IPM Integrated Pest
Management specialists to ensure that it is
compatible with targeted insect populations.

Seeds and Plant Production

California buckwheat produces about 145kg/ha (300
Ibs/ac) of seed. Achenes with calyx attached are
handled as seed. The calyx can be separated by
rubbing the achenes through a number 6 screen.
Without the calyx removed there are about 735,000
seeds per kilogram (334,000 seeds/Ib.). Seed
germination is approximately 25 percent.

Plants are propagated by seeding directly into
containers in the greenhouse. Seedlings in the early
stages of growth are somewhat susceptible to “damp-
off” and quite sensitive to cold. Only “hardened”
material should be used in plantings.

Cultivars, Improved, and Selected Materials (and
area of origin)

‘Duro’ (CA) - is a blend of six accessions of
California buckwheat. In 1964, seed was collected
from six native stands in Kern, San Luis Obispo, and
Modoc counties. Container plants of these accessions
were planted together in three rows at the Pleasanton
PMC and all subsequent plantings of ‘Duro’ were
made with blended seed collected from these rows.
‘Duro’ California buckwheat was performed better
than most other native California shrubs in both
container plantings and direct seedlings on critically
eroded areas.

Control

Please contact your local agricultural extension
specialist or county weed specialist to learn what
works best in your area and how to use it safely.
Always read label and safety instructions for each
control method. Trade names and control measures
appear in this document only to provide specific
information. USDA NRCS does not guarantee or
warranty the products and control methods named,
and other products may be equally effective.

References
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For more information about this and other plants, please contact
your local NRCS field office or Conservation District, and visit the
PLANTS Web site<http://plants.usda.gov> or the Plant Materials
Program Web site <http://Plant-Materials.nrcs.usda.gov>

The U.S. Department of Agriculture (USDA) prohibits
discrimination in all its programs and activities on the basis of
race, color, national origin, sex, religion, age, disability, political
beliefs, sexual orientation, and marital or family status. (Not all
prohibited bases apply to all programs.) Persons with disabilities
who require alternative means for communication of program
information (Braille, large print, audiotape, etc.) should contact
USDA's TARGET Center at 202-720-2600 (voice and TDD).

To file a complaint of discrimination write USDA, Director, Office
of Civil Rights, Room 326-W, Whitten Building, 14th and
Independence Avenue, SW, Washington, DC 20250-9410 or call
202-720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Read about Civil Rights at the Natural Resources Convervation
Service.
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CALIFORNIA POPPY

Eschscholzia californica Cham.

Plant Symbol = ESCA2

Common Names: California goldenpoppy, golden poppy, flame
flower, copa de oro (cup of gold), dedal de oro (thimble of gold)

Scientific Names: Subspecies
Eschscholzia californica ssp. californica (ESCSC), Eschscholzia

californica ssp. mexicana (ESCAM)

Figure 1. California poppy in bloom, showing unopened
Description bud in left foreground. Photo C. Smith, Lockeford Plant
General: California poppy is a flowering herbaceous annual to Materials Center, 2011.
deep-rooted perennial. It is native to the western United States
from southern Washington south into Baja Sur, and from the Channel Islands and Pacific coastline east to the Great Basin
and regions of the Sonoran Desert (Hannan and Clark, 2012; Hickman, 1993). California poppy is one of 11 species of the
Eschscholzia genus naturally occurring in the western United States.

In general, California poppy exhibits a growth form that is low-spreading to erect (0.5 — 2 ft) with basal and cauline foliage
which is generally blue-green (glaucous) in appearance. Leaves are ternate, with three finely divided lobes, and are nearly
glabrous. Plants produce upright flowers on freely branching stems with four satiny petals, colored bright orange to light
yellow; flowers may also have distinct, darker orange centers. Within the genera, California poppy can be distinguished from
the other species by the presence of a torus rim, a collar-like pedestal at the receptacle measuring from, which is unique to the
species (Hickman, 1993). Flowers respond phototropically to low light levels, closing at night and on cloudy days. Plants
with a perennial growth habit can produce flowers in the first year (Cook, 1962).

General observations for Eschscholzia californica indicate floral induction is a function of growth habit and plant age,
occurring under optimum long day light conditions (day length greater than 12 hours) (Lyons and Booze-Daniels, 1986).
Flowering is indeterminate, although plants occurring on harsh sites may appear determinant in nature due to environmental
stress. In the Sacramento Valley of California, perennial forms begin flowering in early-March and can flower through mid-
October with small amounts of supplemental irrigation. Growth habit (annual or perennial) as well as a number of
environmental factors will influence actual bloom period and intensity.

Seed capsules are cylindrical in shape and dehisce longitudinally from the base when ripe. The capsules dehisce explosively,
providing the primary means of seed dispersal, ejecting the small seed up to 6 feet from the parent plant. Seeds are spherical
with a microsculpted surface, gray to gray-brown in color when mature. Seeds number from a few to greater than 100 per
capsule.

There are two subspecies currently recognized: Eschscholzia californica ssp. californica and E. californica ssp. mexicana
(USDA ARS, 2010). The subspecies are generally distinguished by seedling cotyledon appearance (Figure 2), seed
dormancy, and the development of perennial structures such as taproots (Cook, 1962; Clark, 1978). Perennial plants of ssp.
californica may also be distinguished by the accumulation of dried foliage around the base as older stems and foliage are
replaced by new growth from the central crown of the plant.

Distribution: California poppy is native to the western United States from southern Washington south into Baja Sur, and from
the Channel Islands and Pacific coastline east to the Great Basin and regions of the Sonoran Desert (Hickman, 1993).



Eschscholzia californica ssp. mexicana is endemic to the
Sonoran desert region, occurring from eastern California to the
Organ Mountains of Arizona, and from southwestern Utah into
the Franklin Mountains of west Texas. It is postulated that the
subspecies was isolated from the californica subspecies after
the last glacial period, some 7,800 years ago (Clark, 1978).
Within this desert region, the mexicana subspecies has adapted
to the comparatively low annual precipitation, increased depth lcm
to ground water, and the duration and variation of extreme
temperatures by shifting to an annual reproductive strategy that
favors seed production over taproot development. Seeds
germinate with the winter rains and shorter day lengths when
temperatures are cooler and adequate soil moisture is
available. Unlike the californica subspecies, mexicana does
not form a traditional rosette before flowering, but rapidly
grows and flowers while conditions are optimum. No variant
forms of ssp. mexicana have been described within
microclimatic regions of the subspecies Sonoran range.
Figure 2. Top, Eschscholzia, californica ssp. mexicana
The more “typical” and widely distributed California poppy, E. with two cotyledons; bottom, E. californica ssp.
californica ssp. californica, occurs over a much broader array  californica with bifid cotyledons. Diagram after C.
of habitats including coastal dunes, open slopes in redwood Clark, 1978.
forest, arid plains, inland valleys, and desert fringes (Clark,
1978). Unifying environmental characteristics for these sites include sun exposure, available water (in the form of rainfall,
fog drip or ground water) and a low to moderate level of competition for both sunlight and soil resources. In coastal areas
where there is nearly year-round available water, E. californica ssp. californica are frequently perennial and may not enter a
pronounced dormancy period if growing conditions remain suitable. When inhabiting arid regions, or in soils with low
available water-holding capacity, subspecies californica is more likely to be characterized, as a summer dormant perennial or
annual. Some populations are so consistent in their dormancy cycling that they are characterized as facultative annuals, while
others are obligate annuals.

Three variants, or forms of E. californica ssp. californica are often identified: variant crocea (syn: var. douglasii) is a non-
coastal perennial plant of medium size with dormant seeds. Flowers of this form can vary in color, size and number relative
to resources and prevailing weather over the course of the season (Cook, 1962). This variant is considered adapted to
conditions from Washington state south through the Central Valley regions of California and into southern California.
Another variant which co-occurs, and may have displaced variant crocea in regions of the Sacramento and San Joaquin
Valley and into southern California, is an annual form, variant peninsularis, which also has dormant seeds. Few distinctions
beyond the variant’s annual life form adequately characterize or contrast crocea and peninsularis. It should be emphasized
that the major distinction between E. californica ssp. californica perennial and annual growth forms, as described by Cook
(1962), are the initiation of, and resources expended in the development of the root system: annuals tend to have an un-
thickened and slender tap root, while perennials tend to produce a deeper penetrating and much thickened root (Cook, 1962).
The third variant, var. maritima, is described as residing on sand dunes and coastal bluffs from San Miguel Island to
Monterey Co., California. These perennial plants produce multiple small rosettes from a large thickened taproot, have a
prostrate habit, gray foliage and non-dormant seeds (Munz and Keck, 1968). A potential fourth form of Eschscholzia
californica ssp. californica is var. procea, the Kernville Poppy. This variant is unresolved as to whether it is a subspecies
variant or another species entirely (Hannan and Clark, 2012; Hickman, 1993); the plant grows in the foothills of Sierra
Nevada in California.

For current distribution, please consult the Plant Profile page for this species on the PLANTS Web site.

Habitat: Other herbaceous plants which co-occur in native stands of subspecies californica include those associated with
grassland and oak savanna in California, such as lupines (Lupinus spp.), clovers (Trifolium spp.), fringe pods (Thysanocarpus
sp.), Lomatium (Lomatium sp.), and yarrow (Achillea millefolium ). Notable for the desert adapted annual ssp. mexicana are
annual lupines, Mariposa lily (Calochortus concolor), larkspur (Delphinium hansenii), and clarkia (Clarkia spp.) (CalFlora,
2010).

Adaptation
Within its historical range, California poppy occurs across a number of habitats including coastal, valley, foothill and desert
regions, at elevations below 7000 ft (Hickman, 1993). California poppy establishes well on marginal disturbed sites, but



populations can be expected to decline in areas where competition for light and water becomes intense (Ratcliff et al., 1972),
yet, what the species lacks in competitive ability, it regains in adaptive ability (Leger and Rice, 2003, 2007). In general, the
species is capable of recovering from freeze events, as well as tolerating high temperatures, drought, variable precipitation
regimes, and a wide range of soil textures, chemistries, and levels of fertility (Hickman, 1993; Munz and Keck, 1968; Ratcliff
etal., 1972; McCully et al., 2004). The ability of this species to colonize varied environs of moderate to low competition
contributes to success of the species as a horticultural plant as well as to its weediness in regions well beyond its natural

range (Randall, 2007; Kirkpatrick, 1998; Leger and Rice, 2003, 2007).

Uses

Horticulture:

California poppy has been an important gardening plant in California and on multiple continents for almost 200 years. In
1826, ten years after Chamisso described Eschscholzia californica, English collector David Douglas collected seeds from a
southern Oregon population for the Royal Botanical Society of England (Beidleman, 2006; McClintock, 1976). The
collection would be amongst the first of a number of horticultural introductions of California poppy to regions far beyond the
western United States. The popularity of gardens in the Victorian era, the global extent of European influence, and the
development of international travel contributed to the plant’s early distribution worldwide.

Wildlife

The California poppy has some direct wildlife value, with seed and seed pod comprising less than 5% of small mammal diets
and providing minor cover for small birds (Martin et al., 1951). The importance of the species to mammals is likely increased
in certain resource-limited environments. Indirect benefit to other animal species may be substantial as insect visitation and
overall insect abundance may increase relative to the pollen-rich flowers. This floral resource, as a member of a diverse plant
community, may serve as an important link in the food web.

Pollinators and Beneficial Insects:

From late February to late September, numerous and varied insects are attracted to the vibrant flowers and abundant pollen of
the California poppy. The species is an obligate out-crosser, relying upon the pollination services of insects for reproductive
success (Beatty, 1936; Cook, 1962) though reports of sterile plants have been recorded (Wright 1979). Common pollinators
include bumble bees (Apidae), sweat bees (Halictidae), mining bees (Andrenidae) and European honey bees (Apidae: Apis
mellifera). There is also evidence that up to five specialist pollinators (oligoleges) of the genus Perdita (Apidae) may gather
pollen from California poppy and perhaps one other plant species, the mariposa lily (Calochortus splendens) (Timberlake,
1956). Other floral visitors in pursuit of food or refuge include thrips, hover flies, butterflies, minute pirate bugs and beetles
(Cook, 1962). While incidental transfer of pollen can occur, these latter insects are generally not considered significant
pollinators.

Erosion Control and Revegetation:

Seeds are used in erosion control mixtures, roadside plantings, and in restoration projects in California:

Medicinal:

Over 30 chemicals and secondary metabolites, many unique to the species, have been isolated from the California poppy
(Duke, 1992; Kalvana et al., 2006). At least two of these, the alkaloids sanguinarine and chelerythrine, have generated
interest for their anti-bacterial and cancer treating potential.

As with most plant chemicals, especially those derived from the poppy family (Papaveraceae), there is an implied dose-
dependent toxicity.

Caution: California poppy may be toxic when taken internally without sufficient preparation.

Ethnobotany

The California poppy has cultural significance for many indigenous people of the western United States including the
Luiseno, Cahuilla, Costanoan and Pomo tribes. While some tribes consider the plant poisonous, such as the Mahuna, most
make routine use of the plant, or specific parts of the plant, as both a food source and drug. The roots, which generally
contain higher levels of alkaloids, have been used as sedatives and analgesics (Moerman, 1998); one reference notes the
stupefying effect being used to stun companions when gambling (Foster and Hobbs, 2002). The flowers, high in carotenoids
and somewhat sweet, may be chewed as a gum or candy, while the rich pollen of the flowers serves as eye shadow or body
paint for special occasions. Entire plants have been placed under the bed of children to hasten a restful sleep (Moerman,
1998).

Status
California poppy was proclaimed the official state flower of California in 1903.

Weedy or Invasive: This plant may become weedy or invasive in some regions or habitats and may displace desirable
vegetation if not properly managed. Please consult with your local NRCS Field Office, Cooperative Extension Service
office, state natural resource, or state agriculture department regarding its status and use.



Please consult the PLANTS Web site (http://plants.usda.gov/) and your state’s Department of Natural Resources for this
plant’s current status (e.g., threatened or endangered species, state noxious status, and wetland indicator values).

Planting Guidelines

Seed Source Considerations:

Selection of varieties for urban and garden plantings should be made with consideration to the local climate, soil or potting
media, and whether the planting will receive supplemental irrigation. For urban areas, planting objective, floral qualities, and
the price of seed are often the main factors in selecting a seed source.

Successful natural area plantings depend on proper site preparation and the selection of adapted plant materials, i.e. seed from
local populations or from populations with similar climate, soil texture and chemistry. In general, annual growth forms of
California poppy may be better suited to short-term or interim groundcover applications, especially on arid sites with shallow
or sandy soils, provided that a minimum level of precipitation is received during the critical winter growing season. Perennial
forms are recommended for sites with moderate to deep soils (>18”) and good drainage which allows for healthy tap root
development. Evergreen perennial forms may persist best in coast environments and in areas where moisture stress is
minimized.

The production history and identification of the origins of seed source are important considerations for restoration of natural
areas, augmentation plantings, or if seeding areas are adjacent to native stands of poppy. Because of the physiological
uniformity achieved in the horticultural breeding process, varietal releases may be ill-adapted to less managed settings. Non-
varietal seed may be available as various types or classes of pre-variety germplasm such as “sourced identified”, “selected”,
“tested” class germplasm. For current information on the seed certification programs and agencies please consult your local
NRCS Field Office, Cooperative Extension Service office, state natural resource, or state agriculture department. Wildland
collected seed is also an option, though non-varietal agronomically cultivated seed can often be produced more economically

than wild collected seed, and therefore greater quantities are made available for revegetation efforts.

Additional consideration may be warranted for plantings near historical populations since annual and perennial forms of
California poppy readily hybridize as they are both considered obligate outcrossing plants and share common pollinators
(Cook, 1962). In order to conserve genetic integrity within and among populations, the introduction of distant populations
into historical populations or to areas where subspecies overlap is discouraged until more information is known.

Seed Dormancy:

Through the domestication process and the selection of horticultural traits, most complex seed dormancy requirements for
garden variety California poppy have been reduced or eliminated. Domesticated California poppy seed germinated
consistently, with little regard to treatment, except for high-heat treatments which have been shown to harm the seeds from
most populations tested (Montalvo et al., 2002b). Any remaining seed dormancy can generally be overcome by sowing seeds
in the fall as day-length decreases in locations with mild winters, or seeds may be sown in early spring in areas with harsh
winters.

In contrast to horticultural varieties, seeds from wild California poppy populations often retain the seed dormancy
characteristics correlated to the environmental conditions to which they have adapted. This is true for many wild
populations, both annual and perennial, whether increased under agronomic conditions or wildland collected. In germination
trials on southern California populations of E. californica ssp. californica, year of harvest affected dormancy in wild annual
populations more than wild perennial forms, but seed dormancy was not significantly different after two years of storage
(Montalvo et al, 2002b). For all wild populations included in the study, dormant seed treated with smoke increased mean
germination rates above untreated dormant controls, though populations differed substantially in response to treatment and in
baseline dormancy. The smoke treatments did not appear to be as significant for some populations aged more than 8 months
before treatment. For some populations, mean germination of dormant seed was improved in 10 out of 13 trials with the
addition of a cold moist stratification period following a dry smoke treatment (Montalvo et al, 2002b).

Wildland or natural area plantings should occur in the fall for most Pacific regions, including deserts, to allow for exposure to
natural precipitation, light, and temperature conditions which favor dormancy release mechanisms. Pre-treatment of seed
prior to planting is generally not recommended for wildland reestablishment, as seed dormancy will be naturally broken if
adapted seed is sown at the appropriate time.

Agronomic seed increase plots are best established in the fall, though seed pre-treatment may need to start well in advance of
planting. The more similar the seed increase fields are to the original wildland collection site, the less effort may be involved
in pre-treating seed to break dormancy. In an agronomic seed increase planting, addressing seed dormancy requirements for
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a given population at time of establishment should limit the unintentional selection against genes conferring dormancy and
maximize seed germination rates (Montalvo, 2002b).

Seed may be relatively short-lived under room temperature storage, perhaps maintaining viability for about five years
(Montalvo et al., 2002b). Seeds stored in paper envelopes in a tin box at the California State Seed Laboratory dropped to
about 50% of initial germination rates in years 8 to 10 (Goss, 1937). More research is needed into the optimum seed storage
conditions for Eschscholzia californica.

Site Preparation and Seeding Rates:

In general, California poppy grows well in full sun in soil with textures ranging from sand to clay loam, but not in sites with
pooled water, or where soils are saturated or excessively moist for extended periods of time, either from irrigation or
precipitation. Both subspecies are capable of colonizing marginal sites low in fertility, but do not compete well with
established stands of grasses such as annual oat (Avena fatua) and perennial ryegrass (Lolium perenne) (Cook, 1962;
Kirkpatrick, 1998). Best establishment, either in mixes or solitary stands, is achieved on low stubble or clean seedbed sites
(Cook, 1965; Ratcliff et al., 1972). Further, California poppy may establish and respond to supplemental applications of
nitrate fertilizer and to increased rooting depth provided by ripping site prior to seeding; poppy may establish poorly on sites
with high soil organic matter (Montalvo, 2002a)

California poppy is successfully and most easily established from direct seed application. Non-dormant seed may be surface
sown (broadcast) and harrowed to cover the seed to approximately 1/8”; the species has also been successfully established in
hydroseeding mixes (Montalvo, 2002b). If seeding plants from dormant seed populations, deeper planting to between % and
%" is more successful because light inhibits germination of the small dormant seeds (Montalvo, pers.comm.). If using
California poppy in a seed mix, seeding rates will depend on desired objectives for site. Recommended broadcast rates for
solitary stands are 3-4 Ibs per acre (Brenzel, 2007), or 18-24 seeds per square foot. Rates for other seeding methods will vary
based on desired objective.

The species is not tolerant of transplantation, unless the plug or container plant is very young.

Management

Once established, many adapted populations become self-perpetuating, both in terms of reseeding and plant density.
Persistence within a site is dictated by the level of competition for soil and light resources. In a Madera California field
mowed or grazed to unspecified stubble height, Ratcliff et al. (1972) attributed an increase in the density of poppy to a
reduction in competition for light from an accumulated mulch layer and a reduction in the naturalized annual species ripgut
brome (Bromus diandrus) and broadleaf filaree (Erodium botrys).

Pests and Potential Problems

Though California poppy has a number of floral insect visitors, there are only a few recorded pests that inflict damage to the
plant. Insects that feed on the sap of plants, such as thrips, aphids and leafhoppers, and Lepidopteran larvae which feed on
leaves and flowers, are the most commonly encountered pests. Significant visual symptoms of damage, such as leaf stippling
in the case of leaf hoppers and thrips, or malformed leaves with aphids, can be encountered in most plantings, although they
are often more evident on stressed plants. Alfalfa looper infestation in California poppy has been observed to substantially
reduce floral counts (Leger, 2007). In addition to causing leaf damage, plant pests are capable of vectoring disease. Of most
concern for neighboring crops are the phytoplasm aster yellows spread by leafhoppers, as well as various complexes of the
Tospoviruses tomato spotted wilt and impatiens necrotic spot, most notably vectored by western flower thrips (Frankliniella
occidentalis) (Dreistadt, 2001). Concerned growers should rogue suspicious plants as active infections of these diseases can
produce various symptoms. Laboratory analysis of symptomatic plants may be considered in situations where the health or
productivity of economic crops may be jeopardized.

The Papaveraceae family is susceptible to a variety of diseases of the roots (Verticillium, Rhizoctonia solani, Sclerotinia
sclerotiorum), leaves and flowers (leaf spots Cercospora and Septoria) (Dreistadt, 2001). Powdery mildew (Erysiphe) and
gray mold (Botrytis) are the most commonly encountered in California poppy; both are generally transient, non-lethal
infections of aerial plant parts, and plants recover as the environmental conditions become less favorable for disease
development. Stand reduction from disease may be exacerbated due to abiotic conditions, such as prolonged periods of
saturated soil, over-fertilization, overcrowding and other conditions that induce plant stress.

Avoidance of disease is the best strategy: plants require good drainage, adequate sunlight (preferably full sun) and low to
moderate ambient humidity.



Environmental Concerns

California poppy may be toxic to livestock (USDA, 2010). Monitor animal response and behavior for potential toxicity in
grazing situations where poppy densities are high or where other forage resources are limited. Livestock palatability of
Eschscholzia sp. as well as potency of the plant itself may depend on the growth stage of the plant as well as the age and class
of animal.

Control

Please contact your local agricultural extension specialist or county weed specialist to learn what works best in your area and
how to use it safely. Always read label and safety instructions for each control method. Trade names and control measures
appear in this document only to provide specific information. USDA NRCS does not guarantee or warranty the products and
control methods named, and other products may be equally effective.

Seeds and Plant Production

Seed size for the species will vary; for large seeded types, there are approximately 270,000 seeds per pound. One pound of
large-sized seed spread over one acre will result in approximately 6 seeds per square foot. For seed production, California
poppy is typically grown as an annual, regardless of actual (variant-dependent) life history, though there are exceptions where
production fields may be held over for additional years. The species is planted at 3-5 pounds per acre in the fall. For fields
in Central California, a single harvest is completed in early to mid-spring, depending on the production year and the
development of the plant. Plants are swathed when a majority of the seed capsules show pronounced longitudinal veins, and
just begin to change color from green to tan. The plants are field-dried on tarps, then either direct combined or the seed is
collected from the tarps after pods have dried and shattered. Some growers report success using chemicals specifically
developed as anti-transpirants to slow the moisture loss in seed pods, aiding in their retention on the plant. This production
method requires the seed be harvested with a combine after being swathed. Seed yield varies between 200-500 pounds per
acre. Seed is cleaned using standard seed cleaning technology.

Cultivars, Improved, and Selected Materials (and area of origin)

Cultivars should be selected based on the local climate, resistance to local pests, and intended use. California poppy has been
actively propagated in the horticultural trade for at least 150 years. In that time, a number of traits have been purposely
selected such as unique flower color, petal shape or petal number (Gould, 1976). Such poppies are often available as named
varieties and are readily available from commercial sources. Germplasm collections and pre-varietal germplasm may be
available. Consult with your local land grant university, local extension or local USDA NRCS office for recommendations
on adapted cultivars for use in your area.
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Preface

Crotch’s bumble bee (Bombus crotchii), western bumble bee (Bombus occidentalis), Franklin’s
bumble bee (Bombus franklini), and Suckley’s cuckoo bumble bee (Bombus suckleyi) are the
first insect species to become candidates for listing under the California Endangered Species Act
(CESA). CDFW recognized a need for information on the ecology and considerations for avoiding
or minimizing project-related impacts to these bumble bee species to help inform projects that
may have interactions with these species during CESA candidacy. Because information
regarding species distribution, ecology, status, and conservation needs continues to evolve, this
document is intended to serve as a flexible, science-based guidance resource that may be
revised or updated as new information becomes available and as their status changes based on
future Fish and Game Commission’s CESA-listing determination.

This document is non-regulatory. Nothing in this document should be interpreted as an order or
mandatory standard for environmental review or permitting. The information provided herein
is intended to assist CDFW staff, project proponents, and consultants in conserving these
species. While this document provides considerations and examples for avoiding or minimizing
project-related impacts, practical applications must be based on the best available scientific
information and project- and site-specific conditions, including an evaluation of the potential
impacts from anticipated project activities. If project proponents believe their project may
result in incidental take, CDFW recommends contacting the appropriate CDFW regional office in
which the project will occur to discuss specific project-related concerns and options to comply
with CESA, if necessary, based on proposed project activities. If the Fish and Game Commission
determines that listing under CESA is not warranted and one or more of these species are no
longer candidates for listing, this document will remain a resource but any references to
compliance with CESA will no longer be applicable to species without listing or candidacy status.

A !

Al
ve


https://wildlife.ca.gov/Regions

Introduction

Bombus crotchii, B. occidentalis, B. franklini, and B. suckleyi (referred to as “candidate bumble
bees” herein) are candidates for listing under the California Endangered Species Act (CESA). This
document provides a brief overview of general bumble bee ecology and of each species’
specific ecology. Understanding the ecology of these species is critical to implementing a
project that minimizes impacts to the species, while achieving the desired outcome of the
project in an efficient and cost-effective manner®. This document is non-regulatory and includes
considerations for avoiding or minimizing impacts to the species, habitat management
strategies, and conservation strategies to help inform projects that may interact with these
species. Project proponents should reach out to the appropriate CDFW regional office to
discuss any project related questions or concerns.

Status According to California Law

All four candidate bumble bee species are included on CDFW'’s California Terrestrial and Vernal
Pool Invertebrates of Conservation Priority (CDFW 2024) List, CDFW’s Special Animal’s List
(California Natural Diversity Database [CNDDB] 2025), and are considered Species of Greatest
Conservation Need in the California State Wildlife Action Plan.

In October 2018, the Xerces Society for Invertebrate Conservation, Defenders of Wildlife, and
Center for Food Safety submitted a petition to the California Fish and Game Commission
(Commission) to list B. crotchii, B. occidentalis, B. franklini, and B. suckleyi as endangered
pursuant to CESA (Fish & G. Code, § 2050 et seq.). The Commission determined listing may be
warranted and these species became candidates for listing when the Commission’s Notice of
Findings was published, June 28, 2019. The Commission’s authority to list terrestrial
invertebrates such as insects was legally challenged, and the court ordered a stay on the
candidacy during the ensuing litigation. The Commission’s decision was ultimately unanimously
upheld by the court of appeals, and after the California Supreme Court declined to hear the
case; the appellate court’s decision was remitted to the lower court which resulted in the
bumble bees candidacy being reinstated on September 30, 2022.

During CESA candidacy, a species is afforded protection as a listed species and “take”? is
prohibited unless authorized by CDFW. Project activities within the ranges of the candidate
bumble bees may need authorization for take if take cannot be avoided. Take authorization
issued pursuant to CESA requires project- and species-specific avoidance and minimization
measures, and depending on the authorization, may require full mitigation for project-related

L1t is the policy of the state of California and the intent of the California Endangered Species Act
legislation that “reasonable and prudent alternatives shall be developed by CDFW, together
with the project proponent and the state lead agency, consistent with conserving the species,
while at the same time maintaining the project purpose to the greatest extent possible (Fish &
G. Code, § 2053).

2 pursuant to Fish and Game Code § 86 “take” means hunt, pursue, catch, capture, or kill, or
attempt to hunt, pursue, catch, capture, or kill.
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impacts. To discuss specific project-related concerns or the need for take authorization, contact
the appropriate CDFW regional office in which the project will occur.

Bumble Bee Ecology

General overview

Bumble bees (genus Bombus) are members of the Apidae family in the order Hymenoptera
(Thorp et al. 1983). There are more than 260 Bombus species worldwide with around 25
species occurring in California, inhabiting grasslands, mountain meadows, deserts, wetlands,
and coastal habitats (Fisher et al. 2022; Williams et al. 2014). Bumble bees are typically large
and sturdy in comparison to most other bees and are covered in dense hairs with aposematic
(warning) coloration of contrasting yellow, black, or reddish bands (Thorp et al. 1983; Goulson
2010). They can regulate their body temperature by shivering their wing muscles in cooler
temperatures and thus, are adapted to flying in cooler, low light conditions compared to most
other insects gaining access to early blooming plant species (Williams et al. 2014; Thorp et al.
2002a; Hatfield et al. 2012b). Additionally, they have variable tongue lengths between and
within species that allow them to forage for nectar and pollen from flowers of different corolla
depths (Heinrich 2004; Williams et al. 2014; Corbet et al. 1991). Together, these traits
contribute to their ability to function as generalist foragers across diverse habitats and floral
resources.

Most bumble bee species are primitively eusocial, living in colonies with a reproductive caste
(queen) and worker caste (Williams et al. 2014). Parasitic or ‘cuckoo’ bumble bees (in the
subgenus Psithyrus) are social parasites that usurp colonies of their host species (Williams et al.
2014). The female reproductive cuckoo bumble bee kills, subdues, or evicts the host queen,
then uses pheromones to trick the host workers into treating her as if she were their queen,
utilizing the resources of the host colony to produce her female and male offspring (Williams et
al. 2014; Kawakita et al. 2004).

Bumble Bee Life Cycle

In California, most bumble bee colonies have an annual life cycle, with distinct spring, summer,
fall and winter periods defined by a set of activities. In the early spring queens emerge to forage
and locate a suitable nest during the Queen Flight Season. The queen establishes and builds the
colony through summer while workers forage during the Colony Active Period. In the fall
reproductives are produced and mate during the Gyne Flight Season, after which the gynes
search for a hibernacula to overwinter during the Overwintering Period.
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Figure 1: Illlustration of the annual bumble bee life cycle by Ashley Kammet, CDFW.

Spring: Queen Establishes Nest (Queen flight Season)

Figure 2: Queen bumble bee building a nest and tending to eggs/larvae; Photos by Marion Ellis
and Elaine Evans.

In the early spring, queen bumble bees emerge from their hibernacula to search for an
appropriate colony nesting site (Williams et al. 2014). Emergence timing of queens is species-
dependent, varies by elevation, and is in response to local environmental and climactic cues
that may shift annually (Williams et al. 2014; Goulson 2010). The nesting preferences of many
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bumble bee species, including some of the candidate species, remain largely undescribed.
Bombus bumble bee queens do not dig or make their own nests. Rather, they search for
suitable nest sites by flying low to the ground investigating cavities in a variety of different
substrates including thatched grasses, abandoned rodent burrows or bird nests, brush piles,
rock piles, and fallen logs (Sladen 1912; Free and Butler 1959; Alford 1975; Fussell and Corbet
1992; Lye et al. 2012; Williams et al. 2014). They have also been found nesting in man-made
structures such as walls, rubble, or abandoned furniture (Fussell and Corbet 1992; Williams et
al. 2014). Soil moisture and sun exposure may contribute to making a site suitable for nesting
(Williams et al. 2019), as well as the presence of insulation (e.g., grasses) to help regulate nest
temperatures.

Early spring blooming plants are critical to the queen’s health and survival as well as the
establishment of a successful colony (Thorp et al. 2002; Williams et al. 2014). The queen may
spend two to three weeks looking for a suitable nest site (McFrederick and LeBuhn 2006).
During this time, the queen is the only reproductive member of the colony and is exposed to
stressors and other threats while foraging and searching for a nest (Wahengbam et al. 2019;
Leza et al. 2018).

Once the nest site is established, the solitary foundress queen initiates the colony by laying
fertilized eggs with stored sperm from mating the previous fall. The queen creates ‘honeypots’
out of wax to store nectar (Williams et al. 2014) and forms food masses out of pollen (pollen
cakes) to lay her eggs (Williams et al. 2014). Larvae hatch from their eggs within about four
days, feed for about two weeks on the pollen cakes, spin silk cocoons, and pupate for an
additional two weeks before emerging as adult non-reproductive female workers (Goulson
2010; Williams et al. 2014).

Spring and Summer: Queen Builds the Colony (Colony Active Period)

Figure 3: Left- Bombus nest, Photo by Clare Flynn; Middle- Bombus nest site entrance, Photo by
Kathy Keatley-Garvey; Right- Foraging bumble bee, Photo by Rich Hatfield, Xerces Society.

In the early stages of colony development, the queen is responsible for all food collection and
care of the larvae. As the colony grows, workers take over the duties of food collection, colony
defense, nest construction, regulating nest temperature, and larval care (Plowright and Pendrel
1977; Williams et al. 2014). At this point, the queen stays in the nest and continuously lays eggs
all summer, building the colony and replacing workers who live on average for one to two
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months (Williams et al. 2014). Colonies can contain between 50 to over 500 workers produced
by a single queen (The Xerces Society 2018b).

Depending on the environmental conditions, location, elevation, and species, bumble bee
colonies in California can be active from January through November, if floral resources are
available (Williams et al. 2014), though some species that occur in coastal California have
colonies that can persist year-round (Leif Richardson, pers. comm. 2023).

Fall and Winter: Mating and Hibernating (Gyne Flight Season and Overwintering
Period)

Figure 4: Hibernating queen bumb/e bees. Left- Photo by Frances Adamson M/dd/e Photo by
Emily May, Xerces Society; Right- Photo by Nurturing Nature, george@nuturing-nature.co.uk.

As the bumble bee colony begins to senesce in the fall, the queen produces the next generation
of reproductive gynes and drones who will leave the nest to find mates (Williams et al. 2014).
The gynes forage on pollen and nectar during the day storing up fat reserves, often returning to
the colony at night (Goulson 2010). Drones emerge to forage and search for mates and never
return to the colony (Goulson 2010; Williams et al. 2014). Gynes continue to forage, building up
reserves for their winter hibernation until they select a location to overwinter (Thorp et al.
2002; Williams et al. 2014). The remaining colony, along with the old queen and drones, die out
not long after new reproductives are produced (Williams et al. 2014).

Gynes spend winters in hibernation in overwintering sites called hibernacula. Little is known
about how gynes select hibernacula as they have only been identified in a few species (Williams
et al. 2019). Hibernacula that have been encountered were found in shaded areas near trees, in
rotten wood, in bare earth, moss, under tree litter, bare patches of soil within short grass
(Sladen 1912; Plath 1927; Hobbs 1965, 1967; Alford 1969), or shallow burrows in soil on north
facing slopes (Liczner and Colla 2019). Gynes have also been reported to use abandoned animal
burrows (Goulson 2010; Williams et al. 2014, 2019). Overwintering queens have been found
burrowed beneath 3.5-5 cm (1.35-2 inches) of forest litter duff around 1.5 meters (5 feet) from
the trunks of trees and shaded from the sun (Wiliams et al. 2014; Alford 1969; U.S Fish and
Wildlife Service [USFWS] 2021).

Dispersal Distance and Foraging Range

Gynes may disperse long distances from their foraging habitat to locate a suitable
overwintering nest site (Williams et al. 2019). Similarly, dispersal distance of new queens from
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their hibernaculum to a new nest site is unknown for most species and may vary greatly based
on habitat conditions and competition between bumble bee queens. It is estimated through
homing studies and genetic distance analysis that it may be around 10 kilometers (6.2 miles)
(Kraus et al. 2009; Jha and Kremen 2013; Williams et al. 2014).

Bumble bees are central-place foragers, meaning they return to the same nest sites and do not
move nest locations throughout the season. They have also been known to nest in areas
without foraging resources and fly long distances to patches of blooms (Cresswell 1999). The
distance they travel around their nest to forage is known as their foraging range. Foraging range
can vary among species, the size of the colony, the size of the individual bees, and can also be
attributed to the quality of habitat present, therefore it is difficult to determine the average
foraging distance for bumble bees in general (Walther-Hellwig and Frankl 2000; Kreyer et al.
2004; Goulson 2010; Greenleaf and Kremen 2006). Some bumble bee species have been
recorded foraging up to 11.5 kilometers (7 miles) from their nest in patchy agricultural
landscapes (Rao and Strange 2012; Goulson and Stout 2001), however it is likely that the
average foraging range occurs within 1 to 2 kilometers (0.62 to 1.2 miles) from the nest
(Walther-Hellwig and Frankl 2000; Dramstad et al. 2003; Williams et al. 2014).

Because bumble bees can move over large distances, it is thought that bumble bees use
resources at the landscape scale (Heard et al. 2007). This means that small habitat patches may
be important to a colony’s nutritional needs even if the nest is not proximate to said patch.
Habitat quality has been shown to positively influence bumble bee species richness and
abundance (Hatfield and LeBuhn 2007).

Species Specific Details

Crotch’s Bumble Bee (Bombus crotchii)

Distribution

Crotch’s bumble bee (Bombus crotchii) is a near California endemic, though there are a few
records from Baja, Mexico, one in Nevada (Williams et al. 2014), and a 2024 single observation
from Mt. Ashland, Oregon. Within California, the species historically occurred from Redding
through central parts of the state including the Central Valley, Pacific coast range, and Sierra
foothills, then into northern Baja (Williams et al. 2014). The highest density of observations of
Crotch’s bumble bee both currently and historically have occurred in the Los Angeles basin and
greater San Diego area (Williams et al. 2014; NatureServe Explorer; Schweitzer and Richardson
2018; Richardson and Hatfield 2022 data). Crotch’s bumble bee has recently been observed re-
expanding into the northern parts of its range (NatureServe Explorer; Schweitzer and
Richardson 2018; Hatfield et al. 2015; The Xerces Society 2021).

Habitat Requirements

Crotch’s bumble bee is in the Cullumanobombus subfamily, which is predominantly associated
grasslands in North America (Williams et al. 2014). Crotch’s bumble bee has been documented

}@\ 7



in open grasslands, shrublands, chaparral, desert margins including Joshua tree and creosote
scrub, and semi-urban settings (Visco and Capon 1970; Pawelek et al. 2009; Williams et al.
2014). Crotch’s bumble bee has a very short tongue that is best suited to open flowers with
short corollas (The Xerces Society 2018b). The species has been observed on a wide variety of
plant species in the Fabaceae, Apocynaceae, Asteraceae, Lamiaceae, Hydrophyllaceae,
Plantaginaceae, Onograceae, Papaveraceae, Polygonaceae, and Boraginaceae families (Thorp et
al. 1983; Koch 2012; Williams et al. 2014; The Xerces Society 2018b). The following plant genera
appear to be preferred: Asclepias, Chaenactis, Lupinus, Medicago, Phacelia, and Salvia
(Williams et al. 2014). It is important to note, however, that Crotch’s bumble bees are
generalists and can be found foraging on many other species of plants including non-native
species.

In 2023, several confirmed nests of Crotch’s bumble bee were found underground in
abandoned ground squirrel and gopher burrows (CDFW staff field observations and data
reported to CDFW), though the species could nest in burrows of other fossorial mammals like
voles. The overwintering habitat of Crotch’s bumble bee has not been documented although it
is thought to be similar to that of other bumble bees.

Figure 5: Excavation of Crotch’s bumble bee nest with Dr. Leif Richardson and CDFW staff. Left-
Entrance to the burrow; Middle- Excavation of the complex burrow system with the entrance 25
feet from the nest; Right- The senesced nest. Photos by Krystle Hickman.

Seasonality

The Queen Flight Season for Crotch’s bumble bee varies by location and seasonal weather
patterns. In warm, dry years in southern California it can begin as early as late February (The
Xerces Society 2021; Williams et al. 2014). In northern areas and wetter years, the Queen Flight
Season more typically starts in March. The Colony Active Period ranges from March to August,
with the highest detection between April 1 and June 30 (Thorp et al. 1983; Williams et al. 2014),
though this varies with local climatic conditions and elevation. For example, during a drought
year the Colony Active Period may begin earlier, and floral resources may diminish sooner. In
contrast, during colder, wetter years the Colony Active Period may shift towards a later start
and continue later into the fall depending on the floral resources available. The Gyne Flight
Season can start as early as May in areas with limited floral resources but gynes are more
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typically observed from July through October (Williams et al. 2014). During the breeding period
males often perch on vegetation, using their large eyes to track down mates, though they also
somewhat indiscriminately chase other flying insects in their search for mates (Williams et al.
2014).

Identification

Crotch’s bumble bees are large bumble bees with velvety hair. They are most easily
distinguished from other bumble bee species by their band coloration (The Xerces Society
2018b), with yellow on T2, a defining characteristic. Many individuals have a rusty color at the
tip of their abdomen, however individuals in a single nest have been observed with varied color
patterns (Leif Richardson, pers. comm., 2023). Males have large, bug-like eyes that appear to
dominate their head and are distinct from many other bumble bee species.

Figure 6: Crotch’s bumble bee. Left-Female, Photo by © hranson; Middle-Female, Photo by®©
robbhamilton; Right-Male, Photo by © robbhamilton.

Figure 7: Two female Crotch’s bumble bee color patterns, Illlustrations by Elaine Evans and Paul
Williams.

Franklin’s Bumble Bee (Bombus franklini)

Distribution

Franklin’s bumble bee has the smallest known range of any bumble bee in North America (The
Xerces Society 2018b; Williams 1998); it is limited to Northern California and Southern Oregon
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between the Coast and Sierra-Cascade ranges. It has been observed at elevations ranging from
160 meters (525 feet) in the northern part of its range, to 2,400 meters (8,000 feet) (Williams et
al. 2014).

Franklin’s bumble bee was last detected in California in 1998, when it was sighted in Siskiyou
County (USFWS 2011; The Xerces Society 2018b). It has not been detected anywhere since
2006, when it was recorded at Mt. Ashland, Oregon (The Xerces Society 2018b; Williams et al.
2014).

Habitat Requirements

Franklin’s bumble bee is a generalist forager that inhabits grasslands and montane meadows
(The Xerces Society 2018b). The U.S. Fish and Wildlife Service (USFWS) has identified montane
meadows as high priority zones for surveying where the highest density of observations have
occurred historically (USFWS 2011). The IUCN, based on experts’ assessments, also included
shrublands as habitat for the species (USFWS 2019). The species has been observed collecting
nectar and/or pollen from California poppy (Eschscholzia californica), lupine (Lupinus spp.),
horsemint (Agastache urticifolia), vetch (Vicia spp.), and mountain coyote mint (Monardella
odoratissima) (The Xerces Society 2018b), though likely uses a variety of other species as well.

The nesting habits of Franklin’s bumble bee are largely unknown. It is thought to nest in
underground cavities, as that is the primary nesting habitat for other species in the subgenus
Bombus sensu stricto (Hobbs. G. A. 1968). There is no information on the overwintering habits
of Franklin’s bumble bee.

Seasonality

The flight season for Franklins bumble bee is from mid-May to the end of September, peaking
in July (Thorp et al. 1983;).

Identification

Franklin’s bumble bee has several characteristics that distinguish it from other species in its
range: yellow hairs on the bee’s anterior thorax that forms an inverted U-shape that extends
past the wing bases and surrounds a central patch of black; an absence of yellow on the
abdomen; a round face that is mostly black with yellow on top of the head; variable white hairs
at the end of the abdomen; and a flat hindleg tibia forming the pollen basket (corbicula).




Figure 8: Franklin’s bumble bee photos and color pattern illustration. Left- Female, Photo by
Pete Schroeder; Middle- Female, Photo by James P. Strange USDA-ARS; Right- Illustration by
Elaine Evans and Paul Williams.

Western Bumble Bee (Bombus occidentalis)

Distribution

Prior to 1998, western bumble bee (Bombus occidentalis) was one of the most widely
distributed bumble bees in the United States and Canada, west of the Rocky Mountains
(Cameron et al. 2011; Sheffield et al. 2016). In California, the species is currently restricted to
high elevations in the Sierra Nevada, with some sightings along the Northern California Coast
from sea level to over 2,400 meters (8,000 feet) in elevation (Williams et al. 2014; Graves et al.
2020).

Habitat Requirements

Western bumble bees are generalist foragers with short tongues and are therefore best suited
to forage on open flowers with short corollas (Williams et al. 2014). However, western bumble
bees are also known to engage in ‘nectar robbing’ behavior where they chew a hole at the base
of a flowers with longer corollas to obtain nectar (Williams et al. 2014). They occur in mountain
meadows, shrubland, grassland, chaparral, and coastal areas (Hatfield et al. 2015; Williams et
al. 2014; The Xerces Society 2018b) and are “habitat generalists” (The Committee on the Status
of Endangered Wildlife in Canada (COSEWIC) 2014). Western bumble bees have been observed
visiting a wide variety of plants including species in the Fabaceae, Asteraceae, Rhamnaceae,
Rosaceae, and more than a dozen other plant families (Thorp et al. 1983). Examples of known
foraging plant genera include Ceanothus, Centaurea, Chrysothamnus, Cirsium, Geranium,
Grindellia, Lupinus, Melilotus, Rubus, Solidago, and Trifolium (Williams et al. 2014). Floral
associations do not necessarily represent preference; these plant families may be abundant in
the landscape where western bumble bees occur.

Western bumble bees nest in underground cavities such as abandoned rodent burrows,
although they have also been reported in above-ground logs (Hobbs. G. A. 1968; Thorp et al.
1983; Heinrich 2004). Some of the nest tunnels have been reported to be up to 2.1 meters (7
feet) long and lined with vegetation or bird feathers (Macfarlane et al. 1994). Little is known
about the habitat of the overwintering sites of western bumble bees; however, Hobbs reported
that some overwintering sites were found 5 cm (2 inches) deep within a mound along a steep
west facing slope (Hobbs 1968). Closely related species have reportedly been found
overwintering in leaf litter beneath trees (Hobbs 1968; Liczner and Colla 2019). The western
bumble bee is a frequent host species for the Suckley’s cuckoo bumble bee and less frequently
parasitized by three other cuckoo bumble bee species: B. bohemicus, B. insularis, and B.
flavidus (Williams et al. 2014).

Seasonality

The Queen Flight Season for western bumble bees in California ranges from early February or
March through June, depending on locality and elevation. Given the range contraction to higher
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elevations, most western bumble bee queens are not likely to emerge before snow melt in the
Sierras and Cascades. The Colony Active Period is typically between April and September (Thorp
et al. 1983), though this can shift depending on floral resource availability and seasonal weather
patterns. The Gyne Flight Period can start as early as June and run through late November
depending on local conditions (Thorp et al. 1983).

Identification

Western bumble bees are stout bees with a short cheek that gives their face a rounded
appearance. They have highly variable color forms with eight described in the females and
seven in males (Williams et al. 2014). There are two prominent color forms in California, which
vary by geographic location. In the mountains, western bumble bees generally have bright
white coloration on the posterior end of the abdomen. Individuals found throughout the
eastern part of the state (Sierra-Cascade Range near Yosemite to Oregon and west along the
northern tier of counties into Humboldt) usually do not have yellow on the T1-T4.

Figure 9: Western bumble bee. Left- Female, Photo by © Martin Dollenkamp; Middle- Female,
Photo by © lyndas; Right- Male, Photo by © funnystuff2495. Identification by John Ascher via
iNaturalist.
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Figure 10: Western bumble bee color patterns, lllustrations by Elaine Evans and Paul
Williams.
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Suckley’s Cuckoo Bumble Bee (Bombus suckleyi)

Distribution

Historically, Suckley’s cuckoo bumble bee had a broad range across North America, however
within California it is restricted to the Northern portion of the state in the Klamath Mountain
region (The Xerces Society 2018b). The species has not been observed in California since 2009,
and only five observations in the state have been reported (The Xerces Society 2021). Cuckoo
bees can be more challenging to detect than eusocial bumble bee species as they spend most
of their lives within their host nests and are often only recorded during their Queen and Gyne
Flight Seasons when queens are searching for a host nest or gynes are mating and looking for
an overwintering site (Hatfield et al. 2015). Note, all cuckoo bee females are reproductives that
usurp other bumble bee species’ nests, therefore, “queen” is something of a misnomer, but
given our definition of flight seasons, the terms Queen or Gyne Flight Season are used for
continuity with other species.

Habitat Requirements

Suckley’s cuckoo bumble bee is a nest parasite that kills or subdues queens of their host species
to commandeer the nest’s workforce for their own reproductive needs (Goulson 2010; Thorp et
al. 1983). Their primary host is the western bumble bee (Bombus occidentalis), but they have
also been observed parasitizing the following Bombus species that occur in California: B.
rufocinctus, B. fervidus, B. nevadensis, and B. appositus (Williams et al. 2014). Suitable habitat
therefore must include the active nest of one of its hosts and the requisite habitat elements the
host depends on, such as small mammal burrows for nesting (Hobbs. G. A. 1968). Suckley’s
cuckoo bumble bee is a generalist forager that inhabits western meadows, mostly in
mountainous areas (The Xerces Society 2018b). Floral taxa associated with Suckley’s cuckoo
bumble bee, and its host include Asteraceae, Fabaceae, Plantaginaceae, and Salicaceae; more
specifically, it has been associated with the following genera: Aster, Ceanothus, Centaurea,
Chrysothamnus, Cirsium, Eriogonum, Penstemon and Solidago (Thorp et al. 1983, Williams et al.
2014, The Xerces Society 2018b).

Seasonality

After awakening from overwintering, females spend the early portion of their flight season
foraging for themselves until are they are able to locate and parasitize a host colony (The
Xerces Society 2018b). Parasitic bumble bees typically have a later flight period than their hosts
to ensure host colonies are established prior to invasion (Williams et al. 2014). In California,
female Suckley’s cuckoo bumble bees have a flight period from mid-May through October,
while males’ flight period has been recorded to occur between early July and late September
(Thorp et al. 1983).

|dentification

Suckley’s cuckoo bumble bee is difficult to detect and identify, partially because it is similar in
appearance to other cuckoo bumble bees that occur in California. This difficulty is only
compounded by the species’ lack of a worker class, meaning the chances of finding an
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individual in flight is unlikely (Hatfield et al. 2015). Nevertheless, there are some characteristics
which make identification possible, the most obvious being the lack of corbicula (pollen carrying
baskets) on female’s hind legs, which are instead densely occupied by short, even hairs
(Williams et al. 2014). The S6 lateral keels project beyond the T6 and are clearly visible from
above as shown by the arrows in the photo below.

Figure 11: Suckley’s cuckoo bumble bee females. Photos by © kimmann. Identification by Lief
Richardson and John Ascher via iNaturalist.

Figure 12: lllustration of a female Suckley’s cuckoo bumble bee, Illustration by Elaine Evans and
Paul Williams.

Impact Avoidance and Minimization Considerations

The following considerations are non-regulatory. They are not required or applicable to all
projects, however, they may be useful when evaluating potential impacts from project activities
to these species as well as developing take avoidance or minimization measures for candidate
bumble bees. Projects may be strategically planned and implemented to avoid take of listed or
candidate species. If take could occur, CDFW staff are available to discuss options to obtain
authorization for incidental take for these species.
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Candidate Bumble Bee Habitat Assessment-Surveys- Measures Flow Chart

/ Habitat \ Establishing ‘i Example Avoidance/ Minimization measures
Assessment presence to consider

Habitat is present Assume presence Assume Foraging habitat: Avoid removal of floral
and candidate {only pre- presence. resources until after blooms have ceased OR
bumble bees construction Consider develop a phased approach of removal of

have the surveys needed) applying for a floral resources. Replace with early, mid, and
potential to take permit late blooming native plant species if feasible.
occur. Avoid use of pesticides.

Nesting Habitat: Avoid ground disturbance
from the spring to early fall OR mark and
avoid active nests with an appropriate
buffer. Consider on-site biological monitor
for vegetation and ground disturbing
activities.

Protocol level Presence
surveys: Foraging Confirmed.
habitat and Consider applying
active nest fora
surveys take permit
during colony
active period
spaced 2-3 weeks
apart and pre-
Habitat not construction
surveys

Habitat present Overwintering habitat: Avoid ground
but no candidate disturbance in winter OR develop a phased
species observed. approach when removing vegetation. If a
Consider queen is uncovered contact CDFW for
present and applying for a consultation and mark known hibernacula
Candidate take permit. sites with appropriate buffer.

bumble bees
have no potential No Surveys N A
No avoidance or minimization measures
needed Not Present =
/ \ / : needed

- AN

to occur
Figure 13: Example habitat assessment-survey methods-measures flow chart.

Assessing Habitat and Evaluating Presence

Habitat assessments are conducted to evaluate the likelihood that a site supports candidate
bumble bees. See CDFW’s Survey Considerations for California Endangered Species Act (CESA)
Candidate Bumble Bee Species (Survey Considerations) for considerations and more details on
conducting a habitat assessment. During a habitat assessment, a qualified biologist will evaluate
the potential for foraging, nesting and overwintering habitat.

Surveys

Surveys conducted by a trained and experienced biologist are recommended if suitable habitat
is identified within or adjacent to a project site. Surveys can provide information needed to
determine potential effects of proposed project activities. Surveys may also help project
proponents determine the best timing for various project activities during a given year to
minimize or avoid take of candidate bumble bee species. The number and type of surveys
conducted during a survey effort may vary on a project- and site-specific basis. For example, if
candidate bumble bees are known to be present (e.g., observed during habitat assessments) or
are assumed present, pre-construction surveys may be appropriate (completed no more than
three weeks prior to the initiation of project activities). In other circumstances, protocol level
surveys may be more appropriate to identify foraging habitat and active nests. CDFW’s Survey
Considerations for California Endangered Species Act (CESA) Candidate Bumble Bee Species
provides an overview of survey considerations and methods that could be used by projects.
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Seasonal Restrictions

A seasonal work restriction limits work during a portion of the year when the candidate species
may be present in a project footprint. The ability for project proponents to use seasonal
restrictions to completely avoid impacts to these species will be dependent on which species
are likely to occur on the project site, the type of habitat present (e.g., nesting, foraging, or
overwintering), the type of project activities that will occur, and seasonal limitations of the
project activities. The implementation of seasonal restrictions to minimize or avoid take is
determined on a project-by-project basis. Since it may be likely that many project sites within
the species’ ranges will contain multiple habitat types (e.g., nesting and overwintering), it may
not always be possible to use seasonal work restrictions to completely avoid impacts to the
candidate bumble bee species. Considerations for seasonal restrictions to avoid or minimize
impacts to the species are discussed below.

Nesting (Colony Active Period)

Nests contain the queens and workers, thus all future reproductive capacity of the colony.
Efforts should be made to avoid disturbance of occupied nests whenever possible. Unearthed
nests seldom survive, and queens are unlikely to initiate new nests if their nest is destroyed.

If a site has a high proportion of nesting habitat, projects should consider if conducting
activities outside of the Queen and Gyne Flight Season and the Colony Active Period, can avoid
or minimize impacts to the species. The time frame for a seasonal work window should be
determined on a species and project-specific basis.

Avoiding nesting habitat

If a seasonal work window is not suitable for a given project, surveys for active nest sites
conducted by a qualified biologist may aid in avoidance of active nests.

If no nests are discovered, monitoring of floral resources for candidate bumble bee activity
during ground disturbing activities may help minimize take and unearthing active nests.

If a nest or multiple nests are discovered the project may consider implementing:

e Visible flagging of all confirmed nest sites and instruction to project staff regarding the
use of flagging and nest site location.

e A nodisturbance buffer zone around the nest when activities include ground
disturbance or prescribed burning. Although little is known about how deep active
bumble bee nests are underground, some research has noted excavated nests at a
depth from a few centimeters to more than one meter (1-4 feet) underground
depending on the abandoned fossorial rodent burrow (USFWS 2021; Roberts et al. 2020;
Lye et al. 2012; Osborne et al. 2007; Plath 1927; Macfarlane 1994). In 2024, CDFW staff
and researcher Leif Richardson jointly excavated a senesced Crotch’s bumble bee nest.
They observed entrances at a distance of 7.6 meters (25 feet) from the underground
nest (see Figure 5). The appropriate no disturbance buffer distances should be
determined on a project-by-project basis as appropriate to local conditions and project
activities.
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e Limitation or exclusion of ground or vegetation disturbing activities within the buffer
zone for the duration of occupancy, and appropriate restriction of travel through the
buffer zone to established road passes or if barriers to movement would make
continuation of project activities infeasible. Caution should be used when moving
through the buffer zone to minimize potential impacts.

Determining nest senescence

CDFW has not received reports of year-round nest activity for the candidate bumble bees. To
help determine when a colony or nest becomes inactive, the project may consider
implementing:

e Surveys for reproductives (gynes and males) on floral resources as their presence can
help signal nest senescence.

e Monitoring nests for senescence in late summer and fall, depending on the species and
location. To verify senescence, CDFW recommends monitoring nests for no less than 60
minutes per day for 3 consecutive days (based on CDFW staff observation).

If there has been no nest activity after the above conditions are met, then the no disturbance
work buffer likely can be removed. The timing of nest senescence should be determined on a
project-by-project basis.

Foraging
Foraging bumble bees are most prevalent on the landscape during the Colony Active Period. If

flowering vegetation needs to be removed during the bloom period, consider the following
measures to minimize impacts to candidate bumble bee species as appropriate:

e Remove flowering vegetation before or after their bloom period.

e Avoid spraying pesticides on plants while in bloom.

e Remove flowering vegetation in a patched manner leaving areas of floral resources to
maintain refugia for foraging bumble bees; for a multi-year project, the recommended
ratio is 1/3 removal per year (The Xerces Society 2018a).

e Remove floral resources outside of the daily foraging window, for example early in the
early morning or late in the day.

e Removal of non-native plants should be prioritized over removal of native plants;
however, the candidate bumble bees may use non-native plants. Removal of native
plants should comply with applicable laws and regulations.

e Clear vegetation by hand or by other mechanical means instead of using chemicals.

Overwintering

Very little is known about overwintering queens and how or where they choose their
hibernacula. Overwintering bees are very difficult to detect, therefore it may be infeasible to
avoid them if ground disturbing activities occur during this period (approximately from October
31- March 1, depending on the species and location). If disturbance to potential overwintering
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habitat must occur during the overwintering period, the following precautions should be
considered:

e Conduct surveys during the Colony Active Period, prior to the overwintering period, in
as many adjacent patches of foraging habitat as feasible to assess if the species is
present.

e Conduct work during the Overwintering Period in a patched manner or limit impacts to
a portion of the site in a given year if for a multi-year project.

In the event an overwintering candidate bumble bee is uncovered and appears to be remaining
in a state of hibernation (e.g., remaining immobile or remaining near the hibernacula), the
project should consider:

e Placing any materials removed (e.g., grass, vegetation, bark, debris, etc.) back over the
hibernating queen to re-create pre-disturbed conditions.

e Delineating a no-disturbance buffer around the overwintering site using highly visible
flagging or other markings. The appropriate buffer distance should be determined on a
project-by-project basis considering local conditions and project activities.

e Educating project-staff about the location of the overwintering site and avoidance
measures.

Habitat Management Strategies

Mowing

Mowing is a common vegetation management technique but can result in the removal of large
patches of floral resources. If mowing is necessary, consider the following best management
practices as appropriate:

e Implement a multi-year phased approach that retains large un-mowed patches of floral
resources (Hatfield et al. 2012, The Xerces Society 2018a).

e Avoid mowing during the Colony Active Period. The best time for mowing is in the
winter to avoid removing essential floral resources for the queens in the early spring,
the Colony Active Period in the spring and summer, and the gynes in the fall gathering
fat reserves to sustain them throughout the winter (Hatfield et al. 2021).

e If mowing during the early spring to the fall cannot be avoided, retain patches of
habitat to create refuge sites for bumble bees (The Xerces Society 2018a).

e Set mow blades to the highest safe level. A minimum height of 30.5 cm (12 inches)
helps to avoid disturbing nests or overwintering queens (Hatfield et al. 2012).

e Map the extent of the mowed area so that future efforts are planned accordingly and
allow for native floral resources to recover (USFWS 2018).

e Conduct rapid habitat assessments if mowing for fire breaks or for other fire
prevention-related activities, to minimize impacts to local floral resources or disrupt
nesting sites.
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Pesticide use

Bumble bees may be exposed to pesticides through direct contact from drift or from ground or
foliar applications. They may also be indirectly exposed, including through pollen and nectar
from systemic pesticides (Sanchez-Bayo and Goka 2014). Acute insecticide exposure can cause
mortality while lower doses or continued exposure may have sublethal effects such as
decreased reproductive or foraging efficiency (Stanley et al. 2015). CDFW recommends that
pesticide use be avoided; however if used, targeted application should follow the best
management practices described by Xerces Society’s Guidance to Protect Habitat from
Pesticide Contamination, California’s Managed Pollinator Protection Plan-MP3, 2018 (California
Department of Pesticide Regulation (CADPR) 2018), and the University of California’s Division of
Agriculture and Natural Resources (UCANR) Statewide Integrated Pest Management Program
(IPM)’s Best management practices to protect bees from pesticides. All pesticide applications
should be conducted or supervised by a Licensed or Certified Pesticide Applicator and must be
used as directed by the manufacturer on the product label. Additional guidance on this topic is
available by following the links above. A subset of recommendations for consideration that are
adapted from the Xerces Society, CADPR, and UCANR resources include:

e Avoid applications of pesticides during the Queen and Gyne Flight Seasons.

e Avoid pesticide applications during the Colony Active Period.

e Delineate a no-pesticide buffer between 12-18 meters (40-60 feet) around active nests
for any pesticides applications that occur during the Colony Active Period (The Xerces
Society 2016).

e Avoid spraying herbicides on plants that are in bloom to minimize direct and/or indirect
exposure to bumble bees. Instead, target other vegetive phases (typically pre-bloom)
when the chemicals are most effective as recommended by the manufacturer.

e Apply pesticides in a targeted manner and use application methods that minimize drift
to adjacent habitat.

e Avoid using pesticides marked with the US Environmental Protection Agency’s (EPA) bee
hazard icon. When possible, use pesticides that are rated green/Ill in UC IPM Bee
Precaution Database and use the least toxic products at the least concentrated
application possible.

e Avoid mixtures with fungicides, certain pesticides and/or adjuvants that have been
shown to increase the risk of pesticide toxicity to bees (Straw and Brown 2021).

e Avoid using soil fumigants in areas where bumble bees are likely to nest.

e Avoid using rodenticides.

Grazing

While grazing can help increase floral resources when stocking rate and timing is suited to a
given landscape, intensive grazing can negatively impact vegetative cover (Hatfield and LeBuhn
2007; Carvell 2002). Grazing management strategies should consider rotating and/or resting
pastures to allow floral resources to recover (USFWS 2018). Recommendations to consider
include:
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e Consider limiting grazing in high quality foraging habitat during the Colony Active Period
(USFWS 2018).

e Consider high-density, short durations, low animal unit months (AUM), and/or rest-
rotation (Hatfield et al. 2021).

e Target grazing of flower-rich pastures to periods when most flowers are no longer in
bloom, such as fall and winter. For longer grazing durations (>45 days), low intensity and
low AUMs are recommended (Hatfield et al. 2021).

Prescribed Fire

Fire has been shown to maintain or open early seral habits that have high floral abundance and
richness (Simanonok and Burkle 2020; Mola et al. 2020). However, poorly timed burns may
reduce critical floral resources the colony or reproductives rely on. The location and timing of
prescribed burn activities should minimize potential negative impacts to bumble bees. Specific
considerations include:

e Burn small patches of a given area, ideally no more than one third of a site, every three
to six years for each specific area (Hatfield et al. 2012; USFWS 2018).

e Do not use fire if fuel load is high; a prescribed burn may not be the appropriate tool if
fuel loads are high as it could start a high intensity fire that can negatively impact
bumble bee foraging or nesting habitat (USFWS 2018).

e Check any burn piles for nests prior to initiating a fire; ideally burn piles should not be
left for more than a year as bumble bees can initiate nests in them (Craig Fiehler, CDFW,
per.comm.).

e Mow fire breaks to create unburned patches that can serve as refuge for animals
(Hatfield et al. 2012).

e If feasable, burn in cooler, humid conditions between October through January (Hatfield
et al. 2021) to minimize removal of floral resources during their bloom periods and to
avoid the Active Colony Period, Gyne Flight Season, and the Queen Flight Season. Local
conditions and project site locations should also be considered when determing the
most appropriate time to burn to minimize impacts to candidate bumble bee species
and other wildlife.

e Avoid burning plant species that have been demonstrated to provide critical resources
to new queens during the Queen Flight Season (e.g., manzanita).

Managed Bees

Managed bees, including European honey bees (Apis mellifera) and commercial bumble bees,
may compete with native bumble bees for floral resources and potentially spread pathogens.
Studies have shown that native bees both avoid flowers preferred by honey bees (Walther-
Hellwig and Frankl 2000) and avoid foraging in close proximity to honey bee hives (Thomson
2006). Bumble bee species richness has been reported to be reduced in areas with higher
honey bee density (Pyke et al. 2016). Several diseases can be spread from honey bees and
managed bumble bees to native bumble bees (Singh et al. 2010), and some of these pathogens
can increase morality in bumble bees (Graystock et al. 2016, Colla et al. 2006, Goulson et al.
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2008, Szabo et al. 2012, Cameron and Sadd 2020). Diseases are often spread through shared
flower visitation (Graystock et al. 2015). To reduce the potential for these impacts, specific
considerations include:

e Honey bee apiaries should be at least 1.6 km (1 mile), though some literature
recommends at least 6.4 km (4 miles), from known occurrences or nesting, foraging, or
overwintering habitat of candidate bumble bee species (Hatfield et al. 2021).

e Regularly screen honey bee hives for diseases.

e If using commercial bumble bees, screen all commercial bumble bee colonies for disease
prior to using as well as multiple times during use.

e Deploy commercial bumble bees in greenhouses only (no open-field settings) and
ensure their sides and entrances are secured at all times so bees cannot escape into the
environment. Use queen excluders to ensure reproductive individuals cannot exit the
colony to potentially establish.

Additional Resources for Habitat Management:

e The Xerces Society’s Best Management Practices for Pollinators on Western Rangelands
(Mcknight et al. 2018).

e U.S. Forest Services’ Pollinator-Friendly Best Management Practices for Federal Lands
(U.S. Forest Service 2015).

Habitat Creation and Enhancement

Many of the following considerations related to the creation, enhancement, or maintenance of
habitat, have been modeled after the USFWS Conservation Management Guidelines for the
Rusty Patched Bumble Bee (Bombus affinis) (USFWS 2018) and Conserving Bumble bees
Guidelines for Creating or Managing Habitat for America’s Declining Pollinators from the Xerces
Society (Hatfield et al. 2012).

Foraging Habitat

When creating or enhancing foraging habitat, plant a diversity of native flowering plant species
(herbaceous, shrubs, and trees as appropriate for the site), ideally incorporating a minimum of
three flowering species per season (spring, summer, and fall) with overlapping bloom periods.
For resources on California native plant bloom periods visit Calflora. Although bumble bees are
generalist foragers, they do have some preference for perennial plant species with flowers that
are purple, blue, or yellow. Bumble bees are less likely to forage on red flowers because they
are essentially blind to red (Hatfield et al. 2012). Including flowers with a diversity of corolla
tube depths can support bumble bees with varying tongue lengths (Hatfield et al. 2012).
Additionally, consider incorporating preferred host plants, as appropriate to the project
location.

Floral resources may be planted in multiple patches or in a single area. Plantings should aim to
achieve approximately 50 percent of vegetative cover as this is likely to provide optimal forage
resources for the candidate bumble bee species (USFWS 2018). If climate extremes are a
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concern, consider incorporating plants that are drought, flood, or frost hardy, depending on the
predicted site conditions.

New plants should be monitored and maintained for three to five years, though plantings
should be designed to persist indefinitely into the future. Management of the habitat such as
weeding and watering should occur as needed. Irrigation may be necessary during plant
establishment (one to three years depending on site-specific conditions and annual rainfall). For
more information on pollinator conservation and establishing habitat, look at CDFAs pollinator
habitat program practices and the Xerces publication Using 2014 Farm Bill Programs for
Pollinator Conservation (usda.gov).

ldeal bloom overlap and diversity

Common name Scientific name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Key

Mule fat Baccharis salicifolia Year-round
Fremont cottonwood |Populus fremaontii var. fremontii Winter
Willows Salix sp Spring

CA lilac Ceanothus sp. Spring - Summe|

Oregon ash Fraxinus latifolia

Summer

Silver bush lupine | Lupinus albifrons

Yarrow Achillea millefolium

Wooly sunflower Eriophyllum lanatum Fall - Winter

CA rose Rosa californica

Indianhemp dogbane |Apocynum cannabinum

Coyote mint Monardella villosa

Narrowleaf milkweed |Asclepias fascicularis

CA aster Symphyoctrichum chilense

Bolander's sunflower |Helianthus bolanderi
Western goldentop  |Euthamia occidentalis
Coyote brush Baccharis pilularis

Figure 14: Example of restoration project designed to have overlapping bloom periods and at
least 3 species in bloom during each season except winter and fall (after a colony likely
senesces).

Nesting Habitat

To support nesting habitat, maintain areas of land that are free from disturbance (e.g., mowing
and tilling) to encourage underground burrowing animals. Additionally, consider leaving leaf
litter, brush piles, hedge clippings, and other woody plant material to provide shelter for
wildlife and in turn future nest sites for bumble bees (Hatfield et al. 2012). If active or potential
nesting habitat is encountered on a property, limit disturbance by developing appropriate no
disturbance buffers around the nest site.

Overwintering Habitat

To support overwintering habitat, leave areas undisturbed. This includes locations with leaf
litter, downed wood, and uncut bunch grasses USFWS 2018; (Hatfield et al. 2012).
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Appendix A: Example Avoidance and Minimization
Measures That Have Been Used in Existing CESA ITPs

The following are examples of bumble bee avoidance and minimization measures taken from
CDFW-issued CESA ITPs, with one additional recommended measure on unearthed active nests
drawn from scientific literature. These examples use prescriptive language (e.g., Permittee
shall...) because they are examples of actual permit requirements. This appendix includes
potential measures and mitigation approaches for informational purposes only and should not
be interpreted as having any determinative or binding effect on future avoidance or
minimization measures or mitigation recommendations or permit requirements by CDFW.
These example measures may be used in a CESA ITP based on project activities as appropriate
and will be modified as necessary on a site- and project- specific basis.

This appendix is non-regulatory. Nothing in this appendix should be interpreted as an order or
mandatory standard for environmental review or permitting. This information is intended to
assist CDFW staff, project proponents, and consultants in conserving these species. While this
appendix provides examples for avoiding or minimizing project-related impacts, practical
applications must be based on the best available scientific information and project- and site-
specific conditions. If project proponents believe their project may result in incidental take,
CDFW recommends contacting the appropriate CDFW regional office in which the project will
occur to discuss specific project-related concerns and options to comply with CESA, if
necessary, based on proposed project activities.

Prior to Project Activities

Habitat Assessment:

Prior to initiating Covered Activities, the Designated Biologist shall conduct and submit to CDFW
a habitat assessment evaluating the likelihood of bumble bees occurring within and up to 20
miles from the project area. The habitat assessment shall consider historical and current
species distribution, proximity to the last known sighting, potential foraging (including native
and nonnative floral resources), nesting, and overwintering habitat. The habitat assessment
shall include an in-person project site observation and quantification of the amount of
blooming vegetations (e.g., percent cover or a scale) and shall assess plant diversity.

Survey Plan:

The Permittee shall develop a Pre-Construction Survey Plan for the Covered Species and submit
it to CDFW for approval no less than 60 days prior to the initiation of ground disturbing
activities. The Survey Plan shall include the number of surveys that will be conducted, when the
surveys are planned to take place (i.e., season and how much time between surveys), what type
of habitat will be surveyed for (i.e., foraging, nesting, and/or overwintering), and survey
method(s). The Pre-Construction Survey Plan shall consult the survey guidelines outlined in
CDFW’s Survey Considerations for California Endangered Species Act (CESA) Candidate Bumble
Bee Species (June 6, 2023). Pre-Construction Surveys must be completed no more than 3
weeks prior to the initiation of Covered Activities. For multi-year projects, the Survey Plan shall
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include multi-year surveys. The Survey Plan shall provide justification for timing and method of
survey design (e.g., elevation, climatic conditions, previous year’s precipitation, average
ambient temperature, species Colony Active Period and Queen/Gyne Flight Season, etc.). The
Survey Plan shall include the capture and identification protocol(s) for Colony Active Period
surveys and the surveyor’s qualifications for doing capture/release surveys. If photographs are
used as vouchers, the Plan must identify the person(s) who will provide positive identification,
and that person’s qualifications for doing such.

Pre-Construction Survey:

The Designated Biologist shall perform a Pre-Construction Survey(s) as specified in the Pre-
Construction Survey Plan. The survey(s) shall include a description of vegetation communities
and floral resources. The Permittee shall provide Pre-Construction Survey notes and
observations to CDFW prior to commencing Covered Activities.

The Designated Biologist shall focus attention on areas with blooming native and non-native
nectar and pollen resources for the Covered Species. The survey duration shall be appropriate
to the size of the area planned for Covered Activities plus 50 feet, if feasible, based on the
metric of a minimum of one person for one hour of searching per three acres of suitable
habitat. The Designated Biologist shall conduct surveys between 8:00 AM and 4:00 PM (Pacific
Time) on sunny days between 55- and 90-degrees Fahrenheit with sustained wind speeds
measuring less than 10 miles per hour. If the Covered Species is detected or suspected during
surveys, the Designated Biologist shall flag the area where the observation was made and
closely monitor the areas that were flagged during Covered Activities.

If during survey efforts, a queen or gyne is captured, it shall not be placed on ice and shall be
released immediately. The Biologist should attempt to identify the individual by caste if
possible.

Training for Project Staff

Permittee shall provide environmental awareness training for all on-site staff that identifies
simple best practices for staff to follow. The training shall include general and site-specific
information and include topics such as: avoiding unnecessary disturbance or damage to floral
resources and potential nest sites; discussion of federal and state regulations that protect
candidate bumble bees, their legal implications, and the necessity of compliance; protocols for
reporting sightings of candidate bumble bees on site; protocols for if a nest site is damaged or
an overwintering queen is unearthed; and photos/drawings of potential candidate species that
may be present to facilitate identification.

During Project Activities

Seasonal Work Restrictions

Permittee shall avoid conducting Covered Activities involving vegetation disturbance and
ground disturbance during the Colony Active Period in foraging habitat and shall ensure those
activities are limited to the winter of each year. Native and non-native flowering vegetation
removal shall occur prior to bloom or after blooms have senesced. If Covered Activities cannot
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be avoided during this time and vegetation needs to be removed during the bloom period for
those species, Permittee shall remove flowering vegetation in a patched manner leaving areas
of floral resources as refugia for foraging Covered Species or wait until bloom has ceased.
During the bloom period and colony active period, removal of non-native plants should be
prioritized over native plants.

Permittee shall avoid conducting Covered Activities involving vegetation and ground
disturbance in Covered Species habitat during the queen/gyne flight seasons, when queens
emerge in the spring searching for nest sites and during the fall flight period when gynes mate
and search for overwintering habitat. These time periods shift each year due to climactic
conditions (drought, temperature, and precipitation). To determine these time periods each
year, the Designated Biologist(s) shall be on-site and conduct Pre-Construction Surveys prior to
ground disturbing activities in [July-late October] to avoid the Gyne Flight Season and again
starting in [January-April] to avoid the Queen Flight Period.

Note: Brackets and grayed months indicate that the timing of these flight periods is dependent
on the species, location, and climactic conditions and will be determined on a project-by project
basis.

Covered Species Checks

If surveys and/or historical records indicate Covered Species presence within or adjacent to the
project footprint, a qualified biologist shall be present for all ground or vegetation disturbing
activities to assist in minimization impacts. The Designated Biologist or Designated Monitor will
conduct visual sweeps of the Project Area where ground or vegetation disturbance is occurring
for Covered Species flight activity at the start of the daily work window. Visual sweeps shall
occur during optimal flight activity conditions (i.e., between 8am-4pm, low wind, low cloud
cover, etc.). The Designated Biologist or Designated Monitor will intermittently repeat these
visual sweeps throughout the daily work window.

If the habitat assessment identified suitable nesting, foraging, or overwintering habitat within
the project site, but no Covered Species are found during the Pre-Construction Survey, the
Permittee shall ensure a Designated Monitor is onsite during vegetation or ground disturbing
activities that take place during any of the Queen and Gyne Flight Period and Colony Active
Period.

Covered Species Observation (Suspected or Confirmed)

If suspected or confirmed Covered Species is detected in the Project Area, the Designated
Biologist or Designated Monitor shall immediately contact COFW Regional Representative by
phone or email. Every effort shall be made by the Designated Biologist or Designated Monitor
to locate the active nest. Covered Species nest surveys shall include the Project Area and a 50-
foot buffer beyond the Project Area.

If an overwintering queen Covered Species is detected in or near a hibernaculum, the Permittee
shall halt work in the immediate area, and the Designated Biologist shall immediately consult
CDFW. If feasible, the Designated Biologist shall place materials removed during project
activities (e.g., grass, vegetation, bark, debris, etc.) back over the hibernating queen to re-
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create pre-disturbed conditions. The Designated Biologist shall delineate a [30 to 60] ft (9 to 18
m) radius around the hibernaculum as an environmentally sensitive area. The Designated
Representative or Designated Biologist shall contact CDFW’s Regional Representative within 24
hours for further consultation. The Designated Biologist shall record the queen’s location with a
GPS (including datum and horizontal accuracy in feet) and include photographs and a map of
the queen’s location as part of notification to CDFW’s Regional Representative. Permittee shall
adjust the size and/or modify the environmentally sensitive area buffer upon notice from
CDFW. Permittee shall maintain buffers until further instructions from CDFW’s Regional
Representative.

Locating Nests

The Designated Biologist shall make every effort to locate nests if the Covered Species is
suspected or confirmed within the Project Area. The Designated Biologist shall observe
potential nest sites for signs of the Covered Species. To confirm a suspected Covered Species
nest, the Designated Biologist may block/cover any suspected nest entrance with a jar/vial (or
similar) of appropriate size for no more than 30 minutes or until a bumble bee is detected. The
Designated Biologist shall continuously monitor the vial during the time it is blocking the
suspected nest for confirmation. The Designated Biologist shall identify the species of bumble
bee if a bumble bee is detected.

Nest Buffer

If Covered Species nest(s) are observed at any time during Covered Activities, Permittee shall
halt work in the immediate area set up a 50 foot no disturbance buffer and immediately
contact CDFW. Buffers shall remain until the nest(s) has senesced (becomes inactive and is no
longer in use), or the Covered Activity in the Project Area is complete. The nest(s) location shall
be recorded with GPS (including datum and horizontal accuracy in feet), and the Designated
Biologist shall report the nest location to the CDFW Regional Representative within 24 hours of
finding the nest.

Nest senescence

To determine if a nest has senesced, the Designated Biologist shall monitor the nest for
senescence in late summer and fall depending on the species and location. Nest senescence can
typically be denoted after the presence of reproductives (gynes and males) are observed in the
fall. Nests shall be monitored for a minimum of one hour per day for three consecutive days
during optimal weather conditions (i.e. from 8am -4pm, low wind, and low cloud cover
conditions, etc.). If there has been no nest activity after the above conditions are met, then the
no disturbance work buffer may be removed.

Unearthed Active Nest

If excavation or vegetation removal exposes a nest, the Designated Biologist shall halt work in
the area and immediately contact and consult with CDFW. The Designated Biologist shall set up
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a structure to shade the exposed nest and set up a 50 foot no disturbance buffer until the nest
has senesced or project activities are completed, whichever one comes first.

The Designated Biologist shall consult protocols for emergency nest relocation (see resources
from Xerces and NC State Extension) and shall coordinate with CDFW to plan and carry out nest
relocation. Generally, emergency nest relocation should include the following steps:

e Prepare a nest box to transport the bees. The box must be covered with a small
entrance hole and lined with soft material (e.g., cotton batting, dried grass clippings,
etc.). Ensure the transportation box opening is plugged.

e Conduct nest excavation and transportation at night. Bees are colder so less active and
less likely to be defensive; if a nest is moved during the day, worker bees out foraging
will not find the nest and will be lost from the colony. Use a red light (bee’s cannot see
red light). Work as quickly as possible to minimize stress for the bees.

e Carefully uncover the nest and scoop the nest from underneath using a wide shovel or
whatever is appropriate for the situation. The goal is to get the entire nest in one scoop
to avoid crushing brood cells or spilling nectar from wax pots.

e Gently place the nest with the existing nesting material into the nest transportation box.
Include as many bees as possible, most importantly the queen.

e Move the nest transportation box to a location with floral resources, protected from
predators such as skunks or bears and uncap the entrance hole.

e Monitor the nest to determine whether or not it survives. Take notes on the length of
time it persists and any other variables that might have contributed to its condition such
as location, floral resource availability, etc.

Nesting Season - Daily Visual Sweeps

The Designated Biologist shall conduct daily visual sweeps of the Project Area for Covered
Species at the start of daily work and throughout the daily workday. The Designated Biologist
shall intermittently repeat visual sweeps throughout the daily work window because the
Covered Species is unlikely to be active before the start of daily Covered Activities that initiate
prior to 8:00 AM. After initial vegetation clearing has been completed, the frequency of daily
visual sweeps may be modified after Permittee consults with and obtains written approval from
CDFW.

Vegetation Management

Permittee shall remove vegetation either before plants have bloomed or after they have
stopped blooming outside of the Colony Active Period, Gyne Flight Period, and the Queen Flight
Period. Disturbance or removal of vegetation shall be kept to the minimum necessary to
complete Covered Activities. If vegetation will be removed during the Colony Active Period, the
Permittee shall alternate vegetation removal and leave areas of refugia. Vegetation marked for
protection may only be trimmed with hand tools to the extent necessary to gain access to work
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sites. Permittee shall set mower blade heights no lower than 12 inches, unless otherwise
approved by CDFW in writing.

Pesticide Use

Permittee shall not use pesticides such as herbicides, insecticides, or rodenticides within the
Project Area. If pesticides must be used, including for habitat restoration and enhancement,
Permittee shall consult with CDFW and may only use pesticides upon CDFW’s written approval.

Pesticide Use Plan

If pesticide use is approved by CDFW, Permittee shall submit to CDFW for its review and
approval a Pesticide Use Plan to Avoid and Minimize Impacts to Covered Species (Pesticide Use
Plan). The Pesticide Use Plan shall describe best management practices to avoid and minimize
adverse effects of pesticide use on individuals of the Covered Species and Covered Species
habitat adjacent to the Project Area. Permittee shall incorporate the following (at a minimum)
into the Pesticide Use Plan: (1) follow best management practices described by Xerces Society’s
Guidance to Protect Habitat from Pesticide Contamination, California Department of Pesticide
Regulation, and the University of California’s Division of Agriculture and Natural Resources
Statewide Integrated Pest Management Program’s Best Management Practices to protect bees
from pesticides; (2) avoid mixtures with adjuvants containing alkylphenol ethoxylates, (3) avoid
use of soil fumigants, which penetrate the soil and can poison ground nesting bees; (4) avoid
spraying herbicides, especially on plants that are in bloom to minimize direct or indirect contact
the Covered Species; (5) use targeted methods only; (6) pesticide application shall be
conducted when the Covered Species is overwintering (i.e., outside of the Colony Active Period)
to the maximum extent practicable; (7) avoid the use of pesticides marked with the U.S.
Environmental Protection Agency’s bee hazard icon; and (8) preferentially use chemicals that
are rated green/Ill in the University of California Integrated Pest Management Bee Precaution
Database and chemicals of the least toxic products at the least concentrated application when
possible.

Onsite Restoration or landscaping

Within 30 days of initiating Covered Activities, the Permittee shall submit to CDFW for approval
all landscaping plans for the identified onsite restoration. The onsite restoration shall be
planted with native species and incorporate the Covered Species preferred host plants as
appropriate to the Project Site. Permittee shall ensure the area is planted with a diversity of
flowering plant species (herbaceous, shrubs, and trees), ideally incorporating a minimum of
three flowering plant species per season (spring, summer, and fall) with overlapping bloom
periods. For resources on California native plant bloom periods visit Calflora.
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Appendix B: Example Measures for Timberland
Conservation and Fire Resiliency Projects

Timber harvesting and wildfire resiliency activities involve vegetation and ground disturbance
which have the potential to impact the candidate bumble bee species through take and
temporary and/or permanent impacts to the species’ habitat. Timber harvesting activities (e.g.,
felling and harvest of trees, preparing the ground for planting of seedlings, pre-commercial
thinning, fuel reduction, related road construction and maintenance, etc.) are seasonal
operations intended to achieve the goals of a timber harvesting plan. Wildfire resiliency
activities (e.g., fuel reduction, postfire restoration including planting of seedlings, fuel/fire
breaks, prescribed fire, etc.) are conducted to increase the resistance or resilience of forests
and other fire-prone landscapes to wildfire, or to recover an area after a wildfire has occurred.
Project-related activities involving ground or vegetation-disturbance could result in a loss of
foraging resources; changes in foraging behavior; loss of nesting habitat; nest abandonment;
reduced nest success; reduced health and vigor; or direct mortality of candidate bumble bees.

Some timber harvesting and wildfire resiliency activities can also result in positive impacts to
the candidate bumble bee species, particularly if protection and conservation measures are
incorporated into planning and management efforts from the start. Potential project-related
benefits include increasing the resistance or resilience of bumble bee habitat to large patches
of high severity wildfire and increasing floral resources by reducing canopy cover or
competition from trees or shrubs in the project area. Additionally, vegetation management
activities can restore and prevent the degradation or loss of grassland and herbaceous plant
communities that provide important foraging habitat (The Xerces Society 2018b). In particular,
prescribed fire can prevent the encroachment of invasive species and shrubland or forested
communities into these important grassland and herbaceous plant communities (The Xerces
Society 2018b).

This appendix is non-regulatory. Nothing in this appendix should be interpreted as an order or
mandatory standard for environmental review or permitting. This information is intended to
assist CDFW staff, project proponents, and consultants in conserving these species. While this
appendix provides examples for avoiding or minimizing project-related impacts, practical
applications must be based on the best available scientific information and project- and site-
specific conditions If project proponents believe their project may result in incidental take,
CDFW recommends contacting the appropriate CDFW regional office in which the project will
occur to discuss specific project-related concerns and options to comply with CESA, if necessary
based on proposed project activities.

Though the general measures found elsewhere in this document should be considered as
appropriate, this appendix includes additional considerations and example measures for timber
harvesting and wildfire resiliency activities for informational purposes only. The measures in
this appendix should not be interpreted as having any determinative or binding effect on future
avoidance or minimization measures, mitigation recommendations, or permit requirements
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from CDFW. These example measures will be modified as necessary on a site- and project-
specific basis.

Example Avoidance and Minimization Measures

Vegetation Management (Timber Harvesting and Wildfire Resiliency Activities):

During the Colony Active Period:

The qualified biologist should survey for candidate bumble bees and delineate potential
foraging and/or nesting habitat by looking for available floral resources and evidence of
abandoned rodent burrows. To the extent feasible, the project proponent should limit
foot- and equipment-traffic within the delineated foraging and nesting habitat
boundaries to avoid damaging potential nests (e.g., crushing and entombing).

Within the delineated potential foraging and/or nesting habitat, the project proponent
should limit vegetation management activities to hand thinning, mechanical thinning
that will not result in ground disturbance, or prescribed burns outside of the Colony
Active Season. If limiting vegetation management activities in this way is not feasible,
the qualified biologist or a biological monitor should be on-site for all vegetation and ground
disturbing activities to avoid and minimize impacts to any candidate bumble bees and nests
within the project site.

Vegetation and ground disturbing activities in potential foraging and/or nesting habitat
should occur during the day, when it will be more likely for the biological monitor and
qualified biologist to observe bumble bee activity and avoid take of a bumble bee nest.
If bumble bee activity is observed that indicates a nest may be present in the active
work area, all vegetation and ground disturbing activities should cease until the
qualified biologist is able to determine if a nest is present. If a nest is identified that has
not yet been disturbed (i.e., physical damage to the nest), the qualified biologist should
establish no disturbance buffer zone around the nest. Once the buffer is established,
project activities may continue outside of the buffer zone. If a nest is identified that has
been disturbed, the qualified biologist should notify CDFW immediately; further
coordination will be required to avoid or mitigate impacts. If no nests are identified,
project activities may continue.

For linear vegetation management projects (e.g., utility rights-of-way, safe road
corridors, fire, or fuel breaks), if vegetation management activities that reduce floral
resources must occur during the Colony Active Period, consider the scale of the area
being treated relative to the area of available floral resources and foraging habitat
outside of the treatment area. If there is little suitable foraging habitat outside of the
treatment area, consider a phased approach to vegetation management that prioritizes
removal of non-flowering vegetation first, to ensure that bees have adequate access to
nectar and pollen throughout the Colony Active Period.

Broadcast or Relocation of Chipped Material:

The qualified biologist should delineate potential foraging and/or nesting habitat prior
to the project proponent disposing of chipped vegetation to avoid covering up potential
nests and floral resources. If chipped material cannot be disposed offsite, the project
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proponent should broadcast chipped material outside of the delineated habitat
boundaries, to the extent feasible.

Slash and Woody Debris:

The qualified biologist should delineate potential foraging and/or nesting habitat (other
than brush piles). The project proponent should create slash piles outside of the
foraging and/or nesting habitat boundaries if feasible, to avoid impacts to potential
nests during burning (if burning of slash piles may occur during the Colony Active
Period). Slash piles should be surveyed for active nests before burning if conducted
outside the overwintering period.

Prescribed Burning (Including Pile and Broadcast Burn):

To the extent feasible, perform prescribed burning outside of the Colony Active Period
during the late fall and winter. The timing of the project activities should be determined
on a project-by-project basis.

If prescribed burning cannot occur outside of the Colony Active Period, carefully inspect
slash piles prior to application of accelerant or burning, to ensure there are no bumble
bee nests present as they have been known to nest under slash piles. If a bumble bee
nest is identified during this inspection, the qualified biologist should establish a no
disturbance buffer zone around the nest. Once the buffer is established, project
activities (including burning of slash piles that have been inspected and have no bumble
bee nests present) may continue outside of the buffer zone. The no-disturbance buffer
should remain in place until the nest has senesced.

Consider seeding with locally native floral resources with early, mid, and late blooming
species if feasible, and in the cleared post-burn area.

Chemical Use:

Herbicides:

For site preparation and herbicide use to reduce competing vegetation, limit herbicide
application to the minimum cleared radii needed to effectively treat around saplings.
Studies presented in “Reforestation Practices for Conifers in California” (Stewart 2020)
have shown the minimum effective radius to be 5 feet. Avoid application of herbicides
to flowering plants during their bloom period.

Fire retardants:

Within potential and confirmed habitat for the candidate bumble bee species, long-term
application of fire retardants should be limited to what is necessary to achieve fire
safety standards and other approaches to achieving fire safety standards should be
prioritized over long-term application of fire retardants.
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Considerations for Implementing Timber Harvesting and Wildfire
Resiliency Projects to Benefit Candidate Bumble Bee Species

e Focus vegetation management on invasive and non-native plants that do not provide
floral resources. If flowering invasive plants need to be managed, remove them before
they bloom or treat them in phases to avoid removal of all floral resources at the same
time. If additional vegetation management needs to occur to meet fuel reduction or
other goals, consider retaining native plant species that provide floral resources and are
more fire resistant or result in less competition for growing saplings.

¢ |nareas that require frequent vegetation management to meet fire safety standards
(e.g., utility rights-of-way, safe road corridors, fire or fuel breaks, defensible space), if
feasible, consider planting or seeding with locally native plant species that can achieve
fire safety standards with minimal or no vegetation management, while also providing
early, mid, and late blooming floral resources for the candidate bumble bee species.

Installation of a firebreak

e To the extent feasible, limit installation of firebreaks to areas that are already disturbed
(e.g., existing temporary or permanent roads).

e Consider installing planted firebreaks with low maintenance and fire-resistant
vegetation instead of installing disked, bare ground, or non-flammable material
firebreaks.

Vegetated firebreaks and fuel breaks

e Consider planting grasses and herbaceous plants that can easily be maintained with
hand thinning, mechanical thinning that does not require ground disturbance, or
prescribed burning. Prioritize planting of native plants that will provide floral resources
for the candidate bumble bee species throughout the Colony Active Period.

Salvage logging after disturbance event (e.q., fire, windthrow, flood)

e When conducting salvage logging activities, consider promoting heterogeneity of habitat
by leaving some areas untreated. To the extent feasible, consider conducting salvage
logging in the winter or choose methods for salvage logging that limit ground
disturbance to reduce impacts to ground nesting bumble bees, and to reduce impacts to
floral resources.
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Appendix C: Permitting for Candidate Bumble Bee Surveys

The take or possession of state listed threatened, endangered, or candidate species is
prohibited by CESA (Fish & G. Code, § 2080). CDFW may issue permits authorizing the take or
possession of these species under certain circumstances, such as for scientific, educational, or
management purposes .If take authorization is needed for activities other than surveys and that
take would be incidental to an otherwise lawful activity, see CDFW’s CESA internet page for
permitting options.

Individuals or agencies conducting candidate bumble bee surveys where take could occur
through net and capture techniques are required to obtain a Memorandum of Understanding
(MOU) to handle the bees, and depending on the project type and geographic location and/or
habitat, a Scientific Collecting Permit (SCP) for California’s terrestrial and vernal pool
invertebrates of conservation priority list may also be required (see Figure 15 below for the
Permitting Flowchart). Early consultation with CDFW is recommended and the types of permits
required will be determined on a project-by-project basis. Contact the relevant CDFW Regional
Office for early consultation.

Relevant CDFW Issued Authorizations
Memorandum of Understanding (MOU)

Authorization through an MOU is required to import, export, take, or possess Western,
Crotch’s, Franklin’s, and Suckely’s cuckoo bumble bee for scientific, educational, or
management purposes. MOUs may be issued to individuals, public agencies, universities,
zoological gardens, and scientific or educational institutions. The following should be submitted
when applying for an MOU to facilitate permit issuance: a cover letter from the Principal
Investigator with the request, resume or curriculum vitae and a statement of qualifications,
letters of recommendations, scientific research proposal, title of research proposal, title of the
research and the Principal Investigator's contact information, introduction (background and
justification), study area, methods and procedures, schedule of work, literature citations, list of
authorized individuals, and copies of all other permits (or permit applications) related to the
project. MOU authorizations do not require an application fee. In certain cases, an SCP may be
required in conjunction with the issuance of an MOU.

Website: Wildlife Branch Research Permitting
Application Procedure: Contact the Wildlife Branch, WildlifeResearchPermits@wildlife.ca.gov
Code Reference: Fish & G. Code § 2081 subd. (a)

Scientific Collecting Permit (SCP)

Authorization through an SCP is required for scientific, educational, and/or propagation
activities for any invertebrate listed on the California Terrestrial and Vernal Pool Invertebrates
of Conservation Priority List (TVPICP) which can be found on CDFW’s Scientific Collecting
Permits web page . Although they are on the current version of the TVPICP list (only periodically
updated), because of their CESA status, a 2081(a) MOU is required for activities involving take
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of B. crotchii, B. franklini, B. occidentalis, and B. suckleyi. In some cases, both an SCP and MOU
may be required if scientific, educational, or propagation activities could also impact TVPICP
bumble bees (B. morrisoni and B. caliginosus). SCPs can be issued to entities or individuals;
there are general and specific use permits that are applicable to different circumstances (see
the Terrestrial Invertebrate Flow Chart for more information about which permits are required
given the species that could be affected and the proposed methods). SCP authorizations require
submittal of an application and fee.

Website: Scientific Collecting Permits

Application Procedure: Apply through the CDFW Scientific Collecting Permit Portal

Code Reference: Cal. Code Regs., tit. 14, §§ 650 and 703, Fish & G. Code § 1002, 1002.5, and
1003
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CDFW Research Permitting Flowchart for Terrestrial Invertebrates | More info: Here

START

Terrestrial Invertebrates: Occur on land above mean
high fide of marine waters, including aguatic insects
in the aerial life stage and those aquatic
invertebrates that occur only in vernal pools or other
ephemeral waters that do not normally support finfish.

Will your activities involve the take* of

any temrestrial invertebrate for scientific

research, education, propagation, or
management?

No Yes

Will your activities involve
take of any ferrestrial
invertebrate that is a Yes

California Endangered E—
Species Act (CESA)
Ihreatened, Endangered, or

andidate species?

yNo ¢
Will activities either
(a) specifically target
(lethally or non-lethally) any
California T rial 1

An SCP may also be
required if activities
could result in the
infentfional or
incidental take of TICP
species (see next)

Specific Use permits
- thods that
Specific Use cover me .
Vernal Pool Invertebrates of | [ENSEUTGRISEIE farget or have a high
Conservation Priority (TICP) Permit (SCP) needed potential fa impact
or (b) involve the use of TICP species, for

indiscriminate lethal Link: Scientific example, passive
collection methods that Collecting Permits lethal sampling within

the known range of

may result in frequent TICP species

incidental take of
TICP species?

l No
General Use permits
Will activities either General Use are limited to hand,
(a) occurin vernd poals, or SCP needed net, or other targeted
(b) resultin any incidental Link: Scientific cop’rure me’r_hods
take of TICP species? Collecting Permits which minimize
potential incidental
No SCP or MOU
needed

take of TICP species

CALIFORNIA

FISH &

*Take (Fish and Game Code § 86 / Title 14 § 650): To hunt, pursue, catch, capture, oAl
or kill, or attempt to hunt, pursue, catch, capture, orkill, as well as collecting, \ )
handling, marking, manipulating, or conducting other procedures.

Figure 15: Permitting flowchart for terrestrial invertebrates
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Apidae / Bombus / crotchii

Bombus crotchii

Crotch's bumble bee

Native

Add to Field Guide Add to...

Type: Arthropods
Family: Apidae

CDFW: Candidate

Insecta > Hymenoptera > Apidae > Bombus > Bombus crotchii

Bombus crotchii (Crotch's bumble bee) is a California animal in the Apidae family.
Classification

All Plants Database

Apidae Species Description
Bombus
crotchii Crotch's bumble bee is a large, robust social bee distinguished by its substantial size and deep, resonant buzzing

flight. Workers and queens display the characteristic bumble bee body form with dense, branched hairs (plumage)
Quick Facts covering the thorax and abdomen. The species exhibits sexual dimorphism typical of bumble bees, with queens

significantly larger than workers and males. The species occurs primarily in California, including the Mediterranean
Type: Arthropods . . . . . .

region, Pacific Coast, Western Desert, Great Valley, and adjacent foothills through most of southwestern California. It
Family: Apid . . . . . .
amily: Apidae has also been documented in southwest Nevada near the California border, and extends into Baja California and

Class: Insecta Baja California Sur, Mexico (Williams et al. 2014). Historically, the species was common throughout the Central Valley

Order: Hymenoptera of California but now appears absent from most of this region, especially the center of its historic range (Hatfield et
Phylum: Arthropoda al. 2014). Crotch's bumble bee inhabits open grassland and scrub habitats across its range (Xerces Society 2018). The
Listing Status species demonstrates the typical bumble bee preference for diverse floral resources, utilizing native plants including

Global/State Rank: G2 S2
CDFW: Special Animals List
State (CDFW): Candidate

manzanita (Arctostaphylos spp.) for early season foraging. Queens emerge as early as February in California, capable
of thermoregulation through shivering of flight muscles to maintain body temperature during cool weather foraging.
Federal: Like other bumble bees, B. crotchii exhibits a eusocial colony structure with distinct castes. Queens overwinter
underground as solitary individuals, emerging in spring to establish new colonies. The species demonstrates buzz-
pollination behavior, vibrating flight muscles at specific frequencies to release pollen from certain plant species. This
capability makes them particularly valuable pollinators for both native wildflowers and agricultural crops. Colonies
typically persist from spring through fall, with new reproductive individuals produced late in the season before
colony senescence. Crotch's bumble bee is classified as a candidate species under the California Endangered Species
Act as of December 2025. The California Department of Fish and Wildlife originally advanced the species to
candidacy on June 18, 2019, though this determination faced legal challenges. Following an adverse trial court
judgment, candidacy was temporarily stayed beginning February 2021. The Third District Court of Appeal
subsequently reversed the trial court judgment, and candidacy was reinstated on September 30, 2022. The species
carries global and state conservation ranks of G2 S2, indicating significant conservation concern. Population analyses
suggest sharp declines in both relative abundance and persistence over the past decade. Current range size relative
to historic distribution measures 74.67%, indicating substantial range contraction (Xerces Society). The species has
experienced an estimated average decline of 63.99%, with current relative abundance at only 15.60% of historic
values (Xerces Society 2014). Primary threats likely include habitat loss, agricultural intensification, pesticide
exposure, and climate change impacts on floral resource availability and timing. The species' decline mirrors broader
patterns observed in North American bumble bee populations, with several western species experiencing similar
precipitous population reductions.
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Bombus crotchii

e G2 Imperiled/S1 Critically Imperiled (CA) - NatureServe (2019)

¢ Endangered - IUCN Red List (2014)
e« Under Review - California Endangered Species Act (2019)

Range and Description

Crotch’s bumblebee is a species of bumblebee named after the entomologist George Robert
Crotch. The species occurs primarily in California, including the Mediterranean region, Pacific
Coast, Western Desert, and adjacent foothills throughout most of the state’s southwestern
region. Historically, California’s Central Valley served as a primary population center for the
species. Once ubiquitous throughout this region, today the bumblebee is absent from much of
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its historic range. With a current estimated range of around 144,000 km2, the species has
experienced a relative abundance decline of almost 98% over the last decade. Due to significant
declines in habitat quality, the Crotch’s bumblebee was included as an endangered species
under the IUCN Red List in 2014.

The Crotch’s bumblebee can be distinguished by its square-shaped face and rounded ankle on
the midleg. Queens and workers (females) have a black head and face and display black color
on their mid and bottom thorax and between their wing bases. The appearance of drones
(males) varies slightly from queens and workers; drones display yellow hair on their faces, and a
black stripe mid thorax. The front of the drone abdomen should have a yellow coloring, and the
rest of their abdomen is expected to be predominantly black and red. Workers are active from
April to August and queen bees are active for only two months from March until May.
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Habitat and Ecology

Crotch’s bumblebee inhabits grasslands and shrublands and requires a hotter and drier
environment than other bumblebee species. It is characterized as a short-tongued species and
therefore prefers certain plant species as a food source including milkweeds, dusty maidens,
lupines, medics, phacelias, sages, clarkias, poppies, and wild buckwheats. Due to these habitat
preferences, the Los Padres National Forest can serve as an important haven for this rapidly
declining species as its climatic and dietary needs can be fulfilled throughout the forest’s diverse
landscape. Due to its fondness for milkweed and role as a pollinator, the Crotch’s bumblebee is
an important ally for another sensitive species found in the Los Padres, the Monarch butterfly.
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Monarchs utilize several over-wintering sites within the Los Padres National Forest and rely
exclusively on milkweed to complete their life cycle.

Like other bumblebees, Crotch’s bumblebees are social insects that live in annual colonies
composed of a queen, workers, and reproductives. Nests are often located underground in
abandoned rodent nests, or above ground in tufts of grass, old bird nests, rock piles, or cavities
in dead trees. Only mated queens overwinter and conduct all the foraging and care for the
colony in early spring until the first workers emerge and assist with these duties.

Threats

Several factors are contributing to the extreme decline of the species. Habitat loss and
degradation, including agricultural intensification in California’s northern Central Valley and rapid
urbanization in the southern Central Valley are primary contributors to the decline of the
species. Another prominent issue for this bumblebee species is that of climate change; the
species is a major climatic specialist and can only tolerate a very narrow range of climatic
conditions compared to other bumblebees. Increasing aridity due to climate change can result in
additional losses of suitable habitat that are already in decline. As a whole, bumblebees are
threatened by several additional factors including pesticide use, competition from non-native
bees, and reduced genetic diversity.
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Conservation Needs and
Protection

The Xerces Society for Invertebrate Conservation, Defenders of Wildlife, and Center for Food
Safety submitted a petition @ to the California Fish and Game Commission in October 2018 to
list Crotch’s bumblebee and three others as endangered under the California Endangered
Species Act (CESA).

Crotch’s bumblebee on a native milkweed in California. Photo courtesy of Xerces Society/Stephanie McKnight

In June of 2019 the California Fish and Game Commission voted 3-1 that listing the four
bumblebee species and subspecies may be warranted under CESA. No insect has ever been
protected under this act because this group was not explicitly designated as a beneficiary of the
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legislation. This is an important step as there are no formal protections in place for the Crotch’s
bumblebee despite its well-characterized decline.

Due to the bumblebee’s inherent vulnerability from habitat loss and its inability to migrate to
avoid threats, the following conservation practices are vital in supporting the continued
existence of the species:

¢ Restore, create, and preserve natural high-quality habitats to include suitable forage,
nesting, and overwintering sites.

e Restrict pesticide use on or near suitable habitat, particularly while treated plants are in
flower.

e Promote farming practices that increase pollinator friendly plants along field margins.

e Minimize exposure of wild bees to diseases transferred from managed bees.

¢ Avoid honeybee introduction to high-quality native bee habitat.
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