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WESTERN RIVERSIDE COUNTY REGIONAL CONSERVATION AUTHORITY 
www.wrc-rca.org 

 
MEETING AGENDA* 

*Actions may be taken on any item listed on the agenda 
 

12:30 p.m. 
Monday, April 1, 2024 

 
Board Room 

County of Riverside Administrative Center 
4080 Lemon Street, First Floor, Riverside, CA 

 
In compliance with the Brown Act and Government Code Section 54957.5, agenda materials distributed 72 hours prior to 
the meeting, which are public records relating to open session agenda items, will be available for inspection by members 
of the public prior to the meeting on the RCA’s website, www.wrc-rca.org. 

 
In compliance with the Americans with Disabilities Act, Government Code Section 54954.2, Executive Order N-29-20, and 
the Federal Transit Administration Title VI, please contact the Clerk of the Board at (951) 787-7141 if special assistance is 
needed to participate in a Board meeting, including accessibility and translation services.  Assistance is provided free of 
charge.  Notification of at least 48 hours prior to the meeting time will assist staff in assuring reasonable arrangements can 
be made to provide assistance at the meeting.   

 
1. CALL TO ORDER 

 
2. ROLL CALL 

 
3. PLEDGE OF ALLEGIANCE 

 
4. PUBLIC COMMENTS – Each individual speaker is limited to speak three (3) continuous minutes or less.  

The Board may, either at the direction of the Chair or by majority vote of the Board, waive this 
three-minute time limitation.  Depending on the number of items on the agenda and the number of 
speakers, the Chair may, at his/her discretion, reduce the time of each speaker to two (2) continuous 
minutes.  In addition, the maximum time for public comment for any individual item or topic is thirty (30) 
minutes.  Also, the Board may terminate public comments if such comments become repetitious.  
Speakers may not yield their time to others without the consent of the Chair.  Any written documents to 
be distributed or presented to the Board shall be submitted to the Clerk of the Board.  This policy applies 
to Public Comments and comments on Agenda Items. 
 
Under the Brown Act, the Board should not take action on or discuss matters raised during public 
comment portion of the agenda that are not listed on the agenda.  The Board Members may refer such 
matters to staff for factual information or to be placed on the subsequent agenda for consideration. 

 
5. ADDITIONS / REVISIONS – The Board may add an item to the agenda after making a finding that there 

is a need to take immediate action on the item and that the item came to the attention of the Board 
subsequent to the posting of the agenda.  An action adding an item to the agenda requires 2/3 vote of 
the Board.  If there are less than 2/3 of the Board Members present, adding an item to the agenda 
requires a unanimous vote.  Added items will be placed for discussion at the end of the agenda. 

http://www.wrc-rca.org/
http://www.wrc-rca.org/
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6. CONSENT CALENDAR – All matters on the Consent Calendar will be approved in a single motion 

unless a Board Member(s) requests separate action on specific item(s). 
 

 6A. APPROVAL OF MINUTES – MARCH 4, 2024 
Page 1 

 6B. WESTERN RIVERSIDE COUNTY MULTIPLE SPECIES HABITAT CONSERVATION PLAN FEE 
COLLECTION REPORT FOR JANUARY 2024 

Page 7 
  Overview 

 
  This item is for the Board of Directors to receive and file the Western Riverside County 

Multiple Species Habitat Conservation Plan (MSHCP) Fee Collection report for 
January 2024. 

 
 6C. JOINT PROJECT REVIEW STATUS REPORT 

Page 9 
  Overview 

 
  This item is for the Board of Directors to receive and file the Joint Project Review (JPR) 

monthly status report as of February 29, 2024.  
 

 6D. ACQUISITIONS STATUS REPORT 
Page 12 

  Overview 
 

  This item is for the Board of Directors to receive and file the acquisition status report 
as of January 31, 2023.  

 
 6E. MONTHLY INVESTMENT REPORT FOR JANUARY 2024 

Page 17 
  Overview 

 
  This item is for the Board of Directors to receive and file the Monthly Investment 

Report for the month ended January 31, 2024. 
 

7. STATE AND FEDERAL LEGISLATIVE UPDATE 
Page 34 

 Overview 
 

 This item is for the Board of Directors to receive and file an update on state and federal 
legislative affairs.  
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8. AUTHORIZATION TO ACQUIRE TAX-DEFAULTED PROPERTIES FROM THE RIVERSIDE COUNTY 
TREASURER-TAX COLLECTOR AND ADOPTION OF RESOLUTION NO. 2024-002 OBJECTING TO 
THE PUBLIC SALE 

Page 41 
 Overview 

 
 This item is for the Board of Directors to: 

 
 1) Authorize the acquisition of tax-defaulted properties from the Riverside County 

Treasurer-Tax Collector for open space for wildlife and plant life conservation in the 
amount of $72,672 plus all related fees; and 

 2) Adopt Resolution No. 2024-002, “Resolution of the Western Riverside County Regional 
Conservation Authority Objecting to the Public Sale and Approving the Purchase of 
Tax-Defaulted Property from the Riverside County Treasurer-Tax Collector”. 

 
9. WESTERN RIVERSIDE COUNTY MULTIPLE SPECIES HABITAT CONSERVATION PLAN 2022 

ANNUAL REPORT 
Page 49 

 Overview 
 

 This item is for the Board of Directors to receive and file the Western Riverside County Multiple 
Species Habitat Conservation Plan 2022 Annual Report. 

 
10. BOARD OF DIRECTORS / EXECUTIVE DIRECTOR REPORT 

 
 Overview 

 
 This item provides the opportunity for the Board of Directors and the Executive Director to 

report on attended meetings/conferences and any other items related to Board activities. 
 

11. ADJOURNMENT 
 The next meeting of the Board of Directors is scheduled to be held on Monday, 

May 6, 2024. 
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WESTERN RIVERSIDE COUNTY REGIONAL CONSERVATION AUTHORITY 

BOARD OF DIRECTORS MEETING MINUTES 
Monday, March 4, 2024 

1. CALL TO ORDER

The Western Riverside County Regional Conservation Authority Board of Directors Meeting was called 
to order by Chair Kevin Bash at 12:30 p.m., in the Board Room at the County of Riverside 
Administrative Center, 4080 Lemon Street, First Floor, Riverside, California, 92501. 

2. ROLL CALL

Board of Directors/Alternates Present Board of Directors Absent 

Kevin Jeffries Leslie Altamirano V. Manuel Perez
Karen Spiegel Natasha Johnson Yxstian Gutierrez
Chuck Washington Lesa Sobek David Marquez
Colleen Wallace Ron Holliday 
Julio Martinez Kevin Bash 
Jeff Cervantez David Starr Rabb 
Mark Terry Patricia Lock Dawson 
Tony Daddario Crystal Ruiz 
Jocelyn Yow* Zak Schwank 
Carole Kendrick Joseph Morabito 

*Arrived after the meeting was called to order.

 

3. PLEDGE OF ALLEGIANCE

The Pledge of Allegiance was led by Board Member Spiegel.

At this time, Board Member Yow joined the meeting. 

Chair Bash presented Past Chair Natasha Johnson with a gavel to commemorate her tenure as 
Chair from 2020-2023 on behalf of the entire RCA organization. 

Chair Bash thanked and congratulated Past Chair Johnson for her service to RCA, which has been 
absolutely amazing. 

4. PUBLIC COMMENTS

There were no requests to speak from the public.
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5. ADDITIONS / REVISIONS  
 

 There were no additions or revisions to the agenda. 
 

6. CONSENT CALENDAR - All matters on the Consent Calendar will be approved in a single motion 
unless a Board Member(s) requests separate action on specific item(s).   
 
Chair Bash shared that one of the things that Past Chair Johnson started was making sure that 
all Board Members were very clear why certain items were always on the Consent Calendar.  
For example, the monthly agenda items include: MSHCP Fee Collection Report, JPR Status 
Report, Acquisition Status Report, Investment Report, and the State and Federal Legislative 
Update.  These reports are for Board Members to have the information, and not necessarily 
something that needs to be discussed at each meeting.  This is also a way for new Board 
Members to familiarize themselves with RCA.  The quarterly agenda items are: Quarterly 
Financials, Consultant Reports, Single Signature Authority, and Public Engagement Metrics. 
 
Anne Mayer, Executive Director, added that the reports give a glimpse of the daily activities of 
the RCA team.  They include the financial status, fees that are being received, and highlights of 
projects that are coming in to RCA.  If at any time a Board Member has questions about a 
particular report, they should not hesitate to reach out to staff. 
 
M/S/C (Lock Dawson/Wallace) to approve the following Consent Calendar items. 
 
Board Member Sobek abstained on Agenda Item 6A. 

 
 6A. APPROVAL OF MINUTES – JANUARY 8, 2024 

 
 6B. WESTERN RIVERSIDE COUNTY MULTIPLE SPECIES HABITAT CONSERVATION PLAN FEE 

COLLECTION REPORT FOR NOVEMBER 2023 
 

  This item is for the Board of Directors to receive and file the Western Riverside County 
Multiple Species Habitat Conservation Plan (MSHCP) Fee Collection report for 
November 2023. 

 
 6C. WESTERN RIVERSIDE COUNTY MULTIPLE SPECIES HABITAT CONSERVATION PLAN FEE 

COLLECTION REPORT FOR DECEMBER 2023 
 

  This item is for the Board of Directors to receive and file the Western Riverside County 
Multiple Species Habitat Conservation Plan (MSHCP) Fee Collection report for 
December 2023. 

 
 6D. JOINT PROJECT REVIEW STATUS REPORT 

 
  This item is for the Board of Directors to receive and file the Joint Project Review (JPR) 

monthly status report as of January 31, 2024.  
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 6E. ACQUISITIONS STATUS REPORT 

 
  This item is for the Board of Directors to receive and file the acquisition status report 

as of December 31, 2023.  
 

 6F. MONTHLY INVESTMENT REPORT FOR NOVEMBER 2023 
 

  This item is for the Board of Directors to receive and file the Monthly Investment 
Report for the month ended November 30, 2023. 

 
 6G. MONTHLY INVESTMENT REPORT FOR DECEMBER 2023 

 
  This item is for the Board of Directors to receive and file the Monthly Investment 

Report for the month ended December 31, 2023. 
 

 6H. CONSULTANT REPORTS – FISCAL YEAR 2024 SECOND QUARTER 
 

  This item is for the Board of Directors to receive and file the consultant reports for 
Fiscal Year 2024 Second Quarter. 

 
 6I. QUARTERLY PUBLIC ENGAGEMENT METRICS REPORT, OCTOBER – DECEMBER 2023 

 
  This item is for the Board of Directors to receive and file report summarizing the 

Quarterly Public Engagement Metrics. 
 

 6J. SINGLE SIGNATURE AUTHORITY REPORT 
 

  This item is for the Board of Directors to receive and file the Single Signature Authority 
report for the second quarter ended December 31, 2023. 

 
 6K. QUARTERLY FINANCIAL STATEMENTS 

 
  1) Receive and file the Quarterly Financial Statements for the six months ended 

December 31, 2023, and 
  2) Approve the Fiscal Year 2023/24 budget adjustment in Attachment 2. 

 
 

7. STATE AND FEDERAL LEGISLATIVE UPDATE 
 

 Tyler Madary, Legislative Affairs Manager, provided an update on state and federal legislative 
actions.  The state legislature reconvened in January, for the 2nd of the 2-year legislative session.  
At the top of their list, is to negotiate a budget that address the multi-year shortfall by billions 
of dollars.  While Governor Newsom proposed a $291 billion budget, assuming a shortfall of 
$38 billion, the legislative analyst office now estimates the shortfall closer to $73 billion.  
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To balance the budget, the Governor proposed a series of spending cuts, recessions, and 
deferrals, as he did last year. 
 
As a reminder, last year’s budget included cuts to the Governor’s one-time multi-year 
investments in the 2021 Climate Resilience Package, which included programs that RCA 
competes for.  Cuts included a $6 million reduction in Natural Community Conservation 
Planning (NCCP) land acquisition and a $35 million cut to a Wildlife Conservation Board (WCB) 
program.  This year, the Governor has proposed a $15.7 million cut to a WCB program that funds 
land acquisition in support of habitat conservation.  While these funds were allocated in last 
year’s budget, the Governor has proposed a recession of those funds. 
 
RCA’s state legislative priority this year will be to advocate against any proposed cuts to funding 
programs that RCA competes for, as well as to engage in legislative discussion centered around 
the proposed Climate and Natural Resources Bond Measure that could be placed on the ballot 
in November.  RCA will advocate for maximizing funding included for WCB, as well as a carve 
out within that funding for NCCP land acquisition for plans like the MSHCP. 
 
RCA staff together with the California Habitat Conservation Planning Coalition (CHCPC), will 
travel to Sacramento on March 11th to meet with members of the Legislature and Governor’s 
Administration to advocate against cuts and in support of the proposed Climate and Natural 
Resources Bond Measure.  This trip will follow work that has been done over the past few 
months with RCA staff meeting with area legislators and their staff, including Senator Kelly 
Seyarto, the offices of Assemblymembers Bill Essayli, Corey Jackson, Eduardo Garcia, Greg 
Wallis, Keith Sanchez, Sabrina Cervantes, as well as Senators Richard Roth and Steve Padilla.  
These meetings offer the opportunity to remind elected officials of the MSHCP’s value for 
Western Riverside County particularly balancing growth with protecting the region’s natural 
landscapes and habitat. 
 
On the federal side, staff will continue to monitor the ongoing FY 2024 Appropriations 
negotiations.  Congress just passed another round of Continuing Resolutions (CR) through 
March 8th and 22nd as an aim for a final spending deal.  Staff will continue to coordinate with 
the National Habitat Conservation Plan (HCP) Coalition for efforts to increase HCP land 
acquisition funding for Section 6. 
 
Board Member Spiegel wanted clarification on what the deficit was.  Tyler Madary stated that 
the Governor’s budget proposal predicted the deficit at $38 billion, but the legislative analyst 
offices estimate the deficit to be $73 billion. 

 
 This item is for the Board of Directors to receive and file an update on state and federal 

legislative affairs.  
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8. RATIFICATION OF CHAIR’S APPOINTMENT OF EXECUTIVE COMMITTEE MEMBERS 
 

 Chair Bash appointed Board Member Ruiz and Board Member Washington to the Executive 
Committee. 
 
M/S/C (Yow/Morabito) to ratify the appointments to the Executive Committee. 

 
9. BOARD OF DIRECTORS / EXECUTIVE DIRECTOR REPORT 

 
 Anne Mayer, Executive Director, shared that last week was an exciting one for RCA, in that we 

closed escrow on the B Canyon acquisition.  It adds almost 700 acres adjacent to the 91 in the 
canyon, connecting the Cleveland National Forest with the Chino Hills State Park.  This has been 
prime land for decades that the RCA has wanted to have in conservation, and it is an important 
linkage for the mountain lion and other species.  The acquisition was funded with RCA funds as 
well as Wildlife Conservation Board 30x30 funds. 
 
Board Member Sobek met with the Natural Education Foundation of the Santa Rosa Plateau, 
who currently have some exciting programs happening with their Junior Ranger Program.  
They asked if it would be possible to come make a presentation before the RCA Board. 
 
Board Member Johnson shared that in the City of Lake Elsinore preparations are underway for 
the upcoming flowers.  Last year, RCA acquired the property by Walker Canyon, which was the 
public access for the trailhead in Lake Elsinore, making planning a little easier.  There are not 
poppies yet, but there will be.  The size of the bloom is dependent on the weather, temperature, 
sunshine, and whether there is continued rain or not.  The stance of the city will be the same as 
last year, which is no access for the public. 

 
10. CLOSED SESSION 
 At this time, Steve DeBaun, legal counsel, announced the Board will be going in to Closed 

Session to discuss the property items on the agenda.  
  
 10A. CONFERENCE WITH REAL PROPERTY NEGOTIATORS 
  Pursuant to Government Code Section 54956.8 
  Agency Negotiator: Executive Director or Designee 
  Item Property Description Property Owner Buyer(s) 
  1 571-060-022 Andy and Nora Bazar RCA 
  2 429-040-018 SSR Investment Co., Limited 

Partnership, a California Limited 
Partnership 

RCA 

  3 371-100-006 Roger T. Darby RCA 
  4 371-050-004 & 371-050-005 Ratan L. Tiwari and Nirmla D. Tiwari, 

Sreenivasa R. Nakka and Hemalatha 
Nakka, Anil V. Shah, & Preeti A. 

Shah 

RCA 
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  5 465-020-031 & 465-030-020 Silo Hills Development Corporation, 
an Illinois Corporation 

RCA 

 
 10B. REPORT OUT FROM CLOSED SESSION 

 
  There were no announcements from Closed Session. 

 
11. ADJOURNMENT 

 
 There being no further business for consideration by the Western Riverside County Regional 

Conservation Authority Board of Directors, Chair Bash adjourned the meeting at 1:17 p.m. 
The next meeting of the Board of Directors is scheduled to be held on Monday, 
April 1, 2024. 
 

Respectfully submitted, 

 
Lisa Mobley 

                                          Administrative Services Director/ 
                                                                           Clerk of the Board 
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Agenda Item 6B 

WESTERN RIVERSIDE COUNTY REGIONAL CONSERVATION AUTHORITY 

DATE: April 1, 2024 

TO: Western Riverside County Regional Conservation Authority 

FROM: Jennifer Fuller, Financial Administration Manager 

THROUGH: Anne Mayer, Executive Director 

SUBJECT: Western Riverside County Multiple Species Habitat Conservation Plan Fee 
Collection Report for January 2024 

 
STAFF RECOMMENDATION: 
 
This item is for the Board of Directors to receive and file the Western Riverside County Multiple 
Species Habitat Conservation Plan (MSHCP) Fee Collection report for January 2024. 
 
BACKGROUND INFORMATION: 
 
The Western Riverside County MSHCP Local Development Mitigation Fee (LDMF) collections 
provide funding for the acquisition of additional reserve lands and related costs. Below is a 
summary of the current year budget and collections for the month of January 2024 and 
year-to-date: 
 

 
 
Attached, is a report detailing by Member Agency the LDMF Collection and Civic/Infrastructure 
Contribution for January 2024. 
  
FISCAL IMPACT: 
 
There is no fiscal impact to the receipt and file of this fee collection report. 
 
Attachment:  Western Riverside County MSHCP LDMF Collection and Civic/Infrastructure 

Contribution Report for January 2024 
 

Revenue
FY 2023-24
Amended 

Budget

Collections for 
the month of 
January 2024

FY 2023-24
 Year-to-Date

Local Development Mitigation Fees 20,800,000$        3,177,957$             15,765,720$             
Civic and Infrastructure Contributions 610,000                584,112                   728,555                      

Collections for January 2024 3,762,069$             
Collections Year-to-Date thru January 2024 16,494,275$             
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City/County Month
 Residential 

Permits 
 ADUs/

Additions 
 Commercial 

Industrial Acres  Amount Remitted 
 Total FY 24 Year-

to-Date 
 Residential 

Permits 
 Commercial 

Industrial Acres  Amount 
City of Banning August-Pending -$    98,502$   

September-Pending -  
October-Pending -  

November-Pending -  
December-Pending -  

City of Beaumont December 12 50,832  544,667   
City of Calimesa December-No Activity -  977   
City of Canyon Lake November 1 4,236  25,416  

December-No Activity -  
City of Corona October 13 1 16,090  94,008  

November-Pending -  
December-Pending -  

City of Eastvale November 1 1,346  9,783  
December 1 1,705  

City of Hemet December 45 1.29 217,619   868,417   
City of Jurupa Valley December 15 3 71,994  486,157   
City of Lake Elsinore December 11 46,596  516,760   
City of Menifee November 150 1.02 475,850   1,701,169  

December 53 204,748   
City of Moreno Valley September-Pending -  223,956   

October-Pending -  
November-Pending -  
December-Pending -  

City of Murrieta December 2 8,472  8,472  
City of Norco December 0.70 13,327  49,658  
City of Perris December 47 0.19 239,274   1,989,430  
City of Riverside October-Pending -  809,660   

November-Pending -  
December-Pending -  

City of San Jacinto December 27 114,372   383,642   
City of Temecula October-Pending -  209,051   

November-Pending -  
December-Pending -  

Harveston DA 2 -  
Roripaugh DA 1 -  

City of Wildomar November-No Activity -  430,806   
December 5 1 23,298  

County of Riverside January 331 17 16.85 1,688,200  7,315,187  

Total LDMF Collections 712 24 20.05 3,177,957$   15,765,720$    0 0.00 -$   

 Total FY 24 Year-
to-Date 

545,599$   545,599$   

38,513  38,513  

144,443   

Total Civic/Infrastructure Contributions 584,112$   728,555$   
TOTAL JANUARY 2024 3,762,069$   16,494,275$    

CIVIC AND INFRASTRUCTURE CONTRIBUTIONS

WESTERN RIVERSIDE COUNTY MSHCP LDMF COLLECTION AND CIVIC/INFRASTRUCTURE CONTRIBUTION REPORT
 FOR JANUARY 2024

Amounts subject to rounding

LOCAL DEVELOPMENT MITIGATION FEE COLLECTIONS

REMITTED EXEMPTIONS & FEE CREDITS

Prior Civic and Infrastructure 
contributions from Member 
Agencies

City of Eastvale Limonite Gap

County Office of Economic 
Development

Deleo Regional Sports Park Improvement Project
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Agenda Item 6C 

WESTERN RIVERSIDE COUNTY REGIONAL CONSERVATION AUTHORITY 

DATE: April 1, 2024 

TO: Western Riverside County Regional Conservation Authority 

FROM: Leslie Levy, Senior Management Analyst 

THROUGH: Anne Mayer, Executive Director 

SUBJECT: Joint Project Review Status Report 

 
STAFF RECOMMENDATION: 
 
This item is for the Board of Directors to receive and file the Joint Project Review (JPR) monthly 
status report as of February 29, 2024.  
 
BACKGROUND INFORMATION: 
 
Consistent with the Board’s priority on transparency and communication, staff is providing a 
monthly report of the status of JPRs and other Multiple Species Habitat Conservation Plan 
(MSHCP) compliance processes. This staff report provides a summary of activities in 2024 through  
February 29, 2024. 
 
The RCA processes Habitat Acquisition Negotiation Strategy (HANS) analyses in the form of JPRs 
as well as Participating Special Entity (PSE) applications and Criteria Refinements. The included 
attachment summarizes each type of MSHCP compliance review the RCA has performed in 2024.  
 
In 2024, staff has completed two JPRs (two Development and zero Non-development HANS), zero 
PSEs, and one Criteria Refinement.  RCA is in the process of reviewing 30 JPRs (28 Development 
HANS and two Non-development HANS), three PSEs, and one Criteria Refinement. 
 
FISCAL IMPACT: 
 
This is an information item.  There is no fiscal impact. 
 
Attachment:  RCA MSHCP Compliance Project Processing from January 1, 2024, thru 

February 29, 2024. 
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RCA MSHCP Compliance Project Processing from  

January 1, 2024, thru February 29, 2024 

 

Actively in Process Completed in 2024 

DEVELOPMENT HANS1 

PUBLIC PROJECTS (Total 4) PUBLIC PROJECTS (Total 0) 
 Ethanac Road Bridge None to date in 2024 
 Cajalco Road Widening and Safety 

Enhancement Project 
 Skyview Road Pedestrian Bridge 
 Riverside Transmission Reliability 

Project 

 

PRIVATE PROJECTS (Total 24) PRIVATE PROJECTS (Total 2) 
 Calimesa – 2 
 Corona – 1 
 County – 9 
 Hemet – 1 
 Jurupa Valley – 1 
 Lake Elsinore – 1 
 Perris – 2 
 Temecula – 7 

 County – 1 
 Lake Elsinore – 1 
 

NON-DEVELOPMENT HANS2 

PRIVATE PROJECTS (Total 2) 
 County – 2 

 
 
 
 
 
 
 
 
 

PRIVATE PROJECTS (Total 0) 
None to date in 2024 
 

 
1 A project is proposed on the property. 
2 No project is proposed on the property and these HANS involve only private entities. 
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Actively in Process Completed in 2024 

PARTICIPATING SPECIAL ENTITY 

PUBLIC PROJECTS (Total 3) PUBLIC PROJECTS (Total 0) 
 RCWD Vail Dam Seismic and 

Hydrologic Remediation 
 SCE Canal 33kV Deteriorated Pole 

Replacement Project 
 SCE Saddleback 33kV Interset Pole 

None to date in 2024 

PRIVATE PROJECTS (Total 0) PRIVATE PROJECTS (Total 0) 
None in process None to date in 2024 

CRITERIA REFINEMENTS3 

PUBLIC PROJECTS (Total 1) 
 County Waste Lamb Canyon Landfill 

Expansion 

PUBLIC PROJECTS (Total 1) 
 Green River Ranch 

 

PRIVATE PROJECTS (Total 0) PRIVATE PROJECTS (Total 0) 
None in process None to date in 2024 

 

 
3 Triggered when a proposed project wants to develop on lands that are described to go into the   
MSHCP reserve. 
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Agenda Item 6D 

WESTERN RIVERSIDE COUNTY REGIONAL CONSERVATION AUTHORITY 

DATE: April 1, 2024 

TO: Western Riverside County Regional Conservation Authority 

FROM: Angela Ferreira, Senior Management Analyst 
Hector Casillas, Right of Way Manager 

THROUGH: Anne Mayer, Executive Director 

SUBJECT: Acquisitions Status Report 

 
STAFF RECOMMENDATION: 
 
This item is for the Board of Directors to receive and file the acquisition status report as of 
January 31, 2023.  
 
BACKGROUND INFORMATION: 
 
The Board of Directors requested the Right of Way Department provide a monthly report of the 
status of various acquisitions.  
 
In the first month of the new 2024 calendar year, 4 parcels have been acquired, which include 
3 acquisitions and 1 processed donation. The 3 acquisitions added approximately 268 acres and 
1 donation added approximately 3 acres, for a combined total of 271 acres added to the reserve. 
As of January 31, 2024, staff is managing 39 active parcels.  
 
Chart 1 displays acquisition summaries from 2020 through 2024 to include land acquired through 
acquisition, donation, and the County of Riverside tax sale process. Additionally, Chart 1 captures 
the total number of acres brought into the reserve through the various acquisition types.  

 

16

18 19
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34

2

5 4
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0

21

0

2 0 2 0
6 4 6  A C R E S

2 0 2 1
1 , 3 3 1  A C R E S

2 0 2 2
2 , 0 0 2  A C R E S

2 0 2 3
1 , 4 2 2  A C R E S

2 0 2 4
2 7 1  A C R E S

Chart 1:  Acquis i t ion Summary 
Acquisition Donation Tax Sale
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Agenda Item 6D 

 
Attachment 1 provides individual property details by type including location, owner 
representative, and acreage for active parcels as of January 31, 2024. The parcels are listed by 
the proposed close escrow date, if applicable.  
 
The second attachment provides a map of the closed escrows for the month of January 2024. 
This month, the RCA closed escrow on a surplus land disposition which resulted in 5 acres being 
removed from the ARL as depicted in attachment 2. 
 
Chart 2 illustrates the active parcels by type of acquisition: grant-funded, development HANS, 
non-development HANS, and willing seller.  

 
Chart 2:  Active Parcels by Type 

 
 
FISCAL IMPACT: 
 
This item is for informational purposes only.  There is no fiscal impact. 
 
Attachments:   

1) Status of Right of Way Acquisitions as of January 31, 2024 
2) Map of Closed Escrows for January 2024 

 
 

Grants
46%

Willing Seller
18%

Development 
HANS
21%

Non Development 
HANS
15%
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R22485 Moreno Valley District 5 Steve Hobbs 640.05 acres
R22528 Tenaja District 1 Phil Percival 20.13 acres
R22492 Hemet District 3 N/A 9.74 acres
R22527 Tenaja District 1 Dana Story 47.70 acres
R22409 French Valley District 3 N/A 152.18 acres
R23119 Murrieta District 3 Eric Washle 104.16 acres
R22553 Calimesa District 5 N/A 117.6 acres
R22534 Corona District 2 N/A 700.43 acres
R22540 Lake Elsinore District 1 Steve Semingson 14.99 acres
R22541 Lake Elsinore District 1 Val Wong 2.17 acres
R22542 Lake Elsinore District 1 Carmela Rincon Loelkes 21.34 acres
R22543 Lake Elsinore District 1 N/A 4.35 acres
R22544 Lake Elsinore District 1 N/A 9.42 acres
R22545 Lake Elsinore District 1 John Lewis 12.02 acres
R22548 Lake Elsinore District 1 N/A 3.16 acres
R22549 Lake Elsinore District 1 N/A 69.62 acres
R22511 Lake Elsinore District 1 Glen Williams 33.65 acres
R22554 Lake Elsinore District 1 Val Wong 2.79 acres

R22335 Murrieta District 3 Bill Tyler 13.06 acres
R22171 Hemet District 3 Ed Sauls 65.18 acres
R22539 Winchester District 3 N/A 20.00 acres
R22309 Hemet District 3 Ed Sauls 74.36 acres
R22507 Gavilan Hills District 1 Garret Sauls 160 acres
R22555 Nuevo District 5 Garret Sauls 153.07 acres
R22526 Lake Elsinore District 1 Garret Sauls 124.19 acres
R22563 Murrieta District 3 Garret Sauls 13.53 acres

R22419 Aguanga District 3 Garret Sauls 80.00  acres
R22449 Lake Elsinore District 1 Ed Sauls 197.55 acres
R22149 Temecula District 3 N/A 118.63 acres
R22428 Hemet District 3 Garret Sauls 240 acres
R22561 Temecula District 1 N/A 40 acres
R22556 Nuevo District 5 Garret Sauls 39.18 acres

Non-Development HANS

Western Riverside County Regional Conservation Authority
Status of Acquisitions
As of January 31, 2024

Grants

Development HANS

Project 
Number Location Owner Representative 

Supervisorial 
District Acreage

ATTACHMENT 1
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R22446 Beaumont District 5 N/A 150 acres
R22487 Jurupa Valley District 2 Colby Diuguid 20 acres
R22546 Menifee District 3 N/A 17.98 acres
R22461 Murrieta Valley District 1 Garret Sauls 10.88 acres
R22551 Wildomar District 1 Phil Percival 18.44 acres
R22552 Hemet District 3 Brian Bush 32.84 acres
R22432 Sage District 3 N/A 20.63 acres

Willing Seller
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Sale of Surplus Parcel 571-590-011
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Total ARL's as of January 31, 2024 68,018  

Lakeview Ranch 165  
Valley Wide Recreation 46  
La Laguna Land Swap 3  
Sale of Surplus Parcel 571-590-011 (5)  
JARPD (State Jurupa Mountain Grant) 57  

Total 68,284  

JARPD (STATE JURUPA
MOUNTAIN GRANT)

ATTACHMENT 2
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Agenda Item 6E 

WESTERN RIVERSIDE COUNTY REGIONAL CONSERVATION AUTHORITY 

DATE: April 1, 2024 

TO: Western Riverside County Regional Conservation Authority 

FROM: Jennifer Fuller, Financial Administration Manager 
Matthew Wallace, Deputy Director of Financial Administration 

THROUGH: Anne Mayer, Executive Director 

SUBJECT: Monthly Investment Report for January 2024 

STAFF RECOMMENDATION: 

This item is for the Board of Directors to receive and file the Monthly Investment Report for the 
month ended January 31, 2024. 

BACKGROUND INFORMATION: 

Per RCA Resolution No. 2024-001, an investment portfolio report shall be provided to the Board 
monthly. All of RCA’s investments are managed by the County of Riverside Treasurer through the 
Riverside County Pooled Investment Fund. 

The monthly investment report for January 2024, as required by state law and Board policy, 
reflects the investment activities resulting from available operating cash and endowments. As of 
January 31, 2024, RCA’s cash and investments was comprised of the following: 

CASH AND INVESTMENTS PORTFOLIO AMOUNTS 
Operating $ 56,683,570 
Trust 20,009,247 
Total $ 76,692,817 

The monthly investment report includes the following information: 

• Investment Portfolio Report;
• County of Riverside Investment Report for the Month Ended January 31, 2024.

RCA’s investments were in full compliance with the Board’s investment policy adopted on 
January 8, 2024. Additionally, RCA has adequate cash flows for the next six months. 

17



Agenda Item 6E 

FISCAL IMPACT: 

This is an information item. There is no fiscal impact. 

Attachments:   
1) Investment Portfolio Report
2) County of Riverside Investment Report for the Month Ended January 31, 2024
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Western Riverside County Regional Conservation Authority
Investment Portfolio Report
Period Ended:  January 31, 2024

FAIR VALUE
RATING       

MOODYS / FITCH
COUPON 

RATE
YIELD TO 

MATURITY
OPERATING FUNDS
  County Treasurer's Pooled Investment Fund:
    Operating Funds 56,683,570$              Aaa-bf/AAAF-S1 N/A 4.26%
  Subtotal Operating Funds 56,683,570                

FUNDS HELD IN TRUST
  County Treasurer's Pooled Investment Fund:
    RCA Endowments 13,140,126                Aaa-bf/AAAF-S1 N/A 4.26%
    Permanent Endowments 6,869,121 Aaa-bf/AAAF-S1 N/A 4.26%
  Subtotal Funds Held in Trust 20,009,247                

TOTAL Cash and Investments 76,692,817$              

 $-

 $10,000,000

 $20,000,000

 $30,000,000

 $40,000,000

 $50,000,000

 $60,000,000

Operating Funds RCA Endowments Permanent Endowments

Nature of Investments
73.9%

17.1%
9.0%

ATTACHMENT 1
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JANUARY 2024 REPORT 

TREASURER-TAX COLLECTOR'S 
POOLED INVESTMENT FUND 

TREASURER-TAX COLLECTOR’S 
COUNTY OF RIVERSIDE

MANAGED BY 

      Matt Jennings 

Treasurer-Tax Collector 

Giovane Pizano 

Assistant Treasurer 

John Byerly 

Chief Investment Officer 

Steve Faeth 

Senior Investment Officer 

Isela Licea 

Investment Officer 

COUNTY ADMINISTRATIVE CENTER 

4080 LEMON STREET,  

 4TH FLOOR,  

RIVERSIDE, CA 92502-2205 

WWW.COUNTYTREASURER.ORG 

ATTACHMENT 2
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COUNTY OF RIVERSIDE TREASURER-TAX COLLECTOR POOLED INVESTMENT FUND  2 

January 2024  saw mixed, but mostly healthy  signals 

from  the  United  States  economy.    Economic  data 

con nued  to  support  the  view  that  ghter monetary 

policy  is  placing  unequal  pressure  across  economic 

sectors.  Interest rate sensi ve segments remain under 

dispropor onate  strain,  while  the  labor  market 

appears  to be modera ng more  slowly.   The month’s 

nonfarm payroll release showed 216,000  jobs created, 

bea ng the expecta ons of 175,000.   

  The  largest  shi s  in  Riverside  area  employment 

included  Construc on  (+8.7%),  Government  (+4.7%), 

Educa on  and  Health  Services  (+4.6%),  Financial 

Ac vi es (‐5.5%), and Informa on (‐3.9%).  The overall 

unemployment  rate  remained  unchanged  at  3.7%, 

while  average  hourly  earnings  cked  up  a  bit  faster 

than expected at 0.4% month over month.  This nuance 

suggests  that  the  labor  market  may  s ll  be  pu ng 

upside pressure on infla on.    

U.S. Economy Modera ng but S ll Healthy 

  Construc on  spending  rose  0.4%  in  late  2023, 

con nuing  an  11‐month  string  of  increases.  

Residen al  construc on  focused  mostly  on  single 

family homes, reflec ng the rela ve a rac veness of 

new  construc on  amid  scarce  supply  and  rising 

prices  in  the  resale market.   Mul   family  spending 

has  lost considerable momentum over  the past  few 

months  as  builders  think  twice  about  star ng  new 

projects amid growing vacancy rates.  

  In  interest‐rate  markets,  the  Federal  Reserve  le  

the Federal Funds Rate unchanged at its January 31st 

mee ng.  The rate has remained at a range of 5.25% 

‐  5.50%  since  late  July  2023.    Most  bond  market 

par cipants are of  the opinion  that  the Fed will not 

raise the Fed Funds rate again at the next mee ng in 

March.    Instead,  the  debate  has  centered  around 

when  the Fed will begin  to cut  the Fed Funds Rate, 

beginning a decline in earnings on por olios like the 

Treasurer’s  Pooled  Investment  Fund  that  benefit 

from the higher rates. 

  The 2‐year Treasury note yield began the month at 

4.33%  and  ended  at  4.21%.    The  5‐year  Treasury 

note yield began  the month at 3.92% and ended at 

3.83%.   Stocks  rose  in  January, with  the Dow  Jones 

Industrial Average  star ng  at  37,700  and  ending  at 

38,150. 

Ma  Jennings 

Treasurer‐Tax Collector 
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COUNTY OF RIVERSIDE TREASURER-TAX COLLECTOR POOLED INVESTMENT FUND  3 

 T h e  T r e a s u r e r ’ s  P o o l e d 

Investment Fund is comprised of 

contributions from the county, 

schools, special districts, and 

other discretionary depositors 

throughout the County of 

Riverside. The primary objective of 

the Treasurer shall be to 

safeguard the principal of the 

funds under the Treasurer's 

control, meet the liquidity needs 

of the depositor, and to maximize 

a return on the funds within the 

given parameters. 

 The Treasurer-Tax Collector and 

the Capital Markets team are 

committed to maintaining the 

highest credit ratings. The 

Treasurer’s Pooled Investment 

Fund is currently rated Aaa-bf by 

Moody’s Investor Service and 

AAAf/S1 by Fitch Ratings, two of 

the nation’s most trusted bond 

credit rating services.  

Since its inception, the Treasurer’s 

Pooled Investment Fund has been 

in full compliance with the 

T r easu re r ’ s  S ta tement  o f 

Investment Policy, which is more 

restr ictive than Cali fornia. 

Government Code 53646. 

Treasurer Tax-
Collector  
Statement 

PORTFOLIO SUMMARY
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COUNTY OF RIVERSIDE TREASURER-TAX COLLECTOR POOLED INVESTMENT FUND  4 

PORTFOLIO CASHFLOWS  

TPIF STATS 

*Values listed in Cash Flow table are in millions
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COUNTY OF RIVERSIDE TREASURER-TAX COLLECTOR POOLED INVESTMENT FUND  5 

FED FUNDS UPPER LIMIT RATE 

US Treasury Market 

FIXED INCOME MARKETS 

TIMMI 

The Treasurer’s Ins tu onal Money Market Index (TIMMI) is a composite index of four AAA rated prime ins tu onal money market funds. 

Their average yield is compared to the yield of the Treasurer’s Pooled Investment Fund in the above graph.

Fed	Fund	Rate:		5.25%	to	5.50%	

Next	FOMC	Scheduled	Meeting:	03/20/2024	
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COUNTY OF RIVERSIDE TREASURER-TAX COLLECTOR POOLED INVESTMENT FUND     
                        

  

 6 

Compliance Status: Full Compliance 
The Treasurer’s Pooled Investment Fund was in full compliance with the County of Riverside’s 

Treasurer’s Statement of Investment Policy. The County’s Statement of Investment Policy is 

more restrictive than California Government Code 53646. The County’s Investment Policy is 

reviewed annually by the County of Riverside’s Oversight Committee and approved by the 

Board of Supervisors.  

    GOVERNMENT CODE   COUNTY INVESTMENT POLICY     

Investment Category   Maximum 
Maturity 

Author-
ized % 
Limit 

S&P/ 
Moody's   Maximum 

Maturity 
Authorized % 

Limit S&P/ Moody's   
Actual % 
of Boon 
Value 

MUNICIPAL BONDS (MUNI)   5 YEARS NO LIMIT NA   5 YEARS 15% AA-/Aa3/AA-   0.92% 

U.S. TREASURIES   5 YEARS NO LIMIT NA   5 YEARS 100% NA   14.01% 
LOCAL AGENCY              
OBLIGATIONS (LAO)   5 YEARS NO LIMIT NA   3 YEARS 2.50% INVESTMENT 

GRADE   0.00% 

FEDERAL AGENCIES   5 YEARS NO LIMIT AAA   5 YEARS 100% NA   46.53% 

COMMERCIAL PAPER (CP)   270 DAYS 40% A1/P1   270 DAYS 40% A1/P1/F1   16.91% 

NEGOTIABLE CERTIFICATE OF 
DEPOSITS & COLLATERALIZED 
TIME DEPOSITS  (NCD & TCD) 

  5 YEARS 30% NA   2 YEAR 20% A1/P1/F1   16.16% 

INT'L BANK FOR RECON-
STRUCTION AND DEVELOP-
MENT, INT'L FINANCE COR-
PORATION, AND INTER-
AMERICAN DEVELOPMENT 
BANK 

  NA NA NA   5 YEARS 20% AA/Aa/AA   1.21% 

REPURCHASE            AGREE-
MENTS (REPO)   1 YEARS NO LIMIT NA   45 DAYS 

40% max, 25% in 
term repo over 7 

days 
NA   0.0% 

REVERSE REPOS   92 DAYS 20% NA   60 DAYS 10% NA   0.00% 

MEDIUM TERM NOTES 
(MTNO) CORPORATE NOTES   5 YEARS 30% A   4 YEARS 20% A/A2/A   0.19% 

CALTRUST SHORT TERM FUND   NA NA NA   DAILY  
LIQUIDITY 1.00% NA   0.59% 

MONEY MARKET            MU-
TUAL FUNDS (MMF)   60 DAYS (1) 20% AAA/Aaa 

(2) 
  DAILY   

LIQUIDITY 20% 
AAA by 2 Of 3 

RATINGS 
AGC. 

  .68% 

LOCAL AGENCY               
INVESTMENT FUND (LAIF)   NA NA NA   DAILY   

LIQUIDITY Max $50 million NA   0.00% 

CASH/DEPOSIT      ACCOUNT   NA NA NA   NA NA NA   0.00% 
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Agency
  AGCY BOND

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
3130AURR7 FEDERAL HOME LOAN BANKS 5.101 99.9978 02/02/2024 25,755,000.00 25,754,433.39 25,754,760.01 (326.62)
3130AUZM9 FEDERAL HOME LOAN BANKS 5.100 99.9750 02/21/2024 50,000,000.00 49,987,500.00 50,000,000.00 (12,500.00)
3135GA5A5 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.350 99.6902 02/23/2024 20,000,000.00 19,938,040.00 20,000,000.00 (61,960.00)
3130AVLM2 FEDERAL HOME LOAN BANKS 5.058 99.9676 02/27/2024 50,000,000.00 49,983,800.00 50,000,000.00 (16,200.00)
3133ELNJ9 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.542 99.7171 02/28/2024 5,000,000.00 4,985,855.00 5,000,000.00 (14,145.00)
3136G4Z97 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.375 99.6219 02/28/2024 10,000,000.00 9,962,190.00 10,000,000.00 (37,810.00)
3130ARHG9 FEDERAL HOME LOAN BANKS 2.180 99.7496 02/28/2024 7,000,000.00 6,982,472.00 6,999,694.38 (17,222.38)
3133EPCB9 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.116 99.9685 02/28/2024 25,000,000.00 24,992,125.00 24,999,648.63 (7,523.63)
3130AVAJ1 FEDERAL HOME LOAN BANKS 5.337 99.9717 03/06/2024 50,000,000.00 49,985,850.00 49,996,098.36 (10,248.36)
3130AWEH9 FEDERAL HOME LOAN BANKS 5.312 99.9752 03/08/2024 10,000,000.00 9,997,520.00 10,000,000.00 (2,480.00)
3133ENRR3 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.764 99.5435 03/14/2024 20,000,000.00 19,908,700.00 19,996,874.42 (88,174.42)
3133EMTW2 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.307 99.3331 03/18/2024 25,000,000.00 24,833,275.00 24,999,774.84 (166,499.84)
3130AKKF2 FEDERAL HOME LOAN BANKS 0.279 99.2115 03/28/2024 15,000,000.00 14,881,725.00 14,999,786.95 (118,061.95)
3130AKKF2 FEDERAL HOME LOAN BANKS 0.270 99.2115 03/28/2024 10,000,000.00 9,921,150.00 10,000,000.00 (78,850.00)
3130AKKF2 FEDERAL HOME LOAN BANKS 0.270 99.2115 03/28/2024 15,000,000.00 14,881,725.00 15,000,000.00 (118,275.00)
3136G43W1 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.320 99.1940 03/28/2024 10,000,000.00 9,919,400.00 10,000,000.00 (80,600.00)
3130ARFS5 FEDERAL HOME LOAN BANKS 2.000 99.4528 03/28/2024 10,000,000.00 9,945,280.00 10,000,000.00 (54,720.00)
3130AVFY3 FEDERAL HOME LOAN BANKS 5.150 99.9381 03/28/2024 50,000,000.00 49,969,050.00 50,000,000.00 (30,950.00)
3130AVBR2 FEDERAL HOME LOAN BANKS 5.514 100.0119 04/01/2024 18,404,255.32 18,406,445.43 18,404,255.32 2,190.11
3133EMVD1 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.330 99.1157 04/05/2024 10,000,000.00 9,911,570.00 10,000,000.00 (88,430.00)
3130ALTJ3 FEDERAL HOME LOAN BANKS 0.375 99.0678 04/08/2024 10,000,000.00 9,906,780.00 10,000,000.00 (93,220.00)
3130AVKY7 FEDERAL HOME LOAN BANKS 5.000 99.9029 04/10/2024 15,000,000.00 14,985,435.00 15,000,000.00 (14,565.00)
3135GAGD7 FEDERAL NATIONAL MORTGAGE ASSOCIATION 5.100 99.9206 04/11/2024 15,000,000.00 14,988,090.00 15,000,000.00 (11,910.00)
3133ENUS7 FEDERAL FARM CREDIT BANKS FUNDING CORP 2.721 99.4057 04/18/2024 10,520,000.00 10,457,479.64 10,516,970.76 (59,491.12)
3133ENUS7 FEDERAL FARM CREDIT BANKS FUNDING CORP 2.580 99.4057 04/18/2024 10,000,000.00 9,940,570.00 10,000,000.00 (59,430.00)
3135GAGQ8 FEDERAL NATIONAL MORTGAGE ASSOCIATION 5.050 99.9024 04/19/2024 15,000,000.00 14,985,360.00 15,000,000.00 (14,640.00)
3130AVPN6 FEDERAL HOME LOAN BANKS 5.120 99.9182 04/26/2024 10,000,000.00 9,991,820.00 10,000,000.00 (8,180.00)
3134GWAL0 FEDERAL HOME LOAN MORTGAGE CORP 0.500 98.8166 04/29/2024 15,000,000.00 14,822,490.00 15,000,000.00 (177,510.00)
3130AWBC3 FEDERAL HOME LOAN BANKS 5.210 99.9581 05/01/2024 50,000,000.00 49,979,050.00 50,000,000.00 (20,950.00)
3135GA2P5 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.356 98.7438 05/03/2024 3,500,000.00 3,456,033.00 3,499,949.28 (43,916.28)
3130AVKR2 FEDERAL HOME LOAN BANKS 5.174 99.9295 05/03/2024 15,000,000.00 14,989,425.00 15,000,000.00 (10,575.00)
3130AVMG4 FEDERAL HOME LOAN BANKS 5.284 99.9513 05/06/2024 50,000,000.00 49,975,650.00 50,000,000.00 (24,350.00)
3130AW3N8 FEDERAL HOME LOAN BANKS 4.751 99.8310 05/08/2024 15,000,000.00 14,974,650.00 15,000,000.00 (25,350.00)
3130AVM74 FEDERAL HOME LOAN BANKS 4.383 99.7163 05/15/2024 15,000,000.00 14,957,445.00 15,000,000.00 (42,555.00)
3130AVM90 FEDERAL HOME LOAN BANKS 4.388 99.6938 05/15/2024 15,000,000.00 14,954,070.00 14,996,498.75 (42,428.75)
3130AVZU9 FEDERAL HOME LOAN BANKS 4.750 99.8204 05/15/2024 8,000,000.00 7,985,632.00 8,000,000.00 (14,368.00)
3135GA3C3 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.350 98.5676 05/17/2024 10,000,000.00 9,856,760.00 10,000,000.00 (143,240.00)
3135GA3C3 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.350 98.5676 05/17/2024 10,000,000.00 9,856,760.00 10,000,000.00 (143,240.00)
3130AVKS0 FEDERAL HOME LOAN BANKS 5.204 99.9322 05/17/2024 15,000,000.00 14,989,830.00 15,000,000.00 (10,170.00)
3130AVKU5 FEDERAL HOME LOAN BANKS 5.104 99.9189 05/17/2024 15,000,000.00 14,987,835.00 15,000,000.00 (12,165.00)
3130AVR46 FEDERAL HOME LOAN BANKS 5.304 99.9490 05/17/2024 25,000,000.00 24,987,250.00 25,000,000.00 (12,750.00)
3130AVLK6 FEDERAL HOME LOAN BANKS 5.054 99.8915 05/21/2024 50,000,000.00 49,945,750.00 50,000,000.00 (54,250.00)
3134GXCF9 FEDERAL HOME LOAN MORTGAGE CORP 0.400 98.4932 05/24/2024 10,000,000.00 9,849,320.00 10,000,000.00 (150,680.00)
3134GXCF9 FEDERAL HOME LOAN MORTGAGE CORP 0.400 98.4932 05/24/2024 10,000,000.00 9,849,320.00 10,000,000.00 (150,680.00)
3130AW2G4 FEDERAL HOME LOAN BANKS 5.260 99.9391 05/24/2024 25,000,000.00 24,984,775.00 25,000,000.00 (15,225.00)
3134GVYX0 FEDERAL HOME LOAN MORTGAGE CORP 0.500 98.4046 06/03/2024 10,000,000.00 9,840,460.00 10,000,000.00 (159,540.00)
3130AVYY2 FEDERAL HOME LOAN BANKS 5.414 99.9679 06/07/2024 25,000,000.00 24,991,975.00 25,000,000.00 (8,025.00)
3130AX3W6 FEDERAL HOME LOAN BANKS 5.462 100.0487 06/14/2024 15,000,000.00 15,007,305.00 15,000,000.00 7,305.00
3133ENYX2 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.439 99.2411 06/17/2024 10,000,000.00 9,924,110.00 9,993,196.85 (69,086.85)
3134GXVS0 FEDERAL HOME LOAN MORTGAGE CORP 2.900 99.0923 06/21/2024 10,000,000.00 9,909,230.00 10,000,000.00 (90,770.00)
3130AWDA5 FEDERAL HOME LOAN BANKS 5.450 99.9917 06/21/2024 1,666,666.67 1,666,528.34 1,666,666.67 (138.33)
3134GWR32 FEDERAL HOME LOAN MORTGAGE CORP 0.410 98.1080 06/24/2024 10,000,000.00 9,810,800.00 10,000,000.00 (189,200.00)
3130AKLB0 FEDERAL HOME LOAN BANKS 0.260 97.9976 06/28/2024 10,000,000.00 9,799,760.00 10,000,000.00 (200,240.00)
3130AKLB0 FEDERAL HOME LOAN BANKS 0.260 97.9976 06/28/2024 15,000,000.00 14,699,640.00 15,000,000.00 (300,360.00)
3130AQ6U2 FEDERAL HOME LOAN BANKS 1.000 98.2920 06/28/2024 25,000,000.00 24,573,000.00 25,000,000.00 (427,000.00)
3130ASDS5 FEDERAL HOME LOAN BANKS 5.356 98.9921 06/28/2024 50,000,000.00 49,496,050.00 49,492,962.96 3,087.04
3134GV3A4 FEDERAL HOME LOAN MORTGAGE CORP 0.500 98.1003 07/01/2024 5,000,000.00 4,905,015.00 5,000,000.00 (94,985.00)
313384ZE2 FEDERAL HOME LOAN BANKS 5.464 97.7637 07/10/2024 10,000,000.00 9,776,370.00 9,770,888.89 5,481.11
313384ZE2 FEDERAL HOME LOAN BANKS 5.464 97.7637 07/10/2024 10,000,000.00 9,776,370.00 9,770,888.89 5,481.11
3134GV5R5 FEDERAL HOME LOAN MORTGAGE CORP 0.570 97.9151 07/15/2024 5,000,000.00 4,895,755.00 5,000,000.00 (104,245.00)
3134GYFM9 FEDERAL HOME LOAN MORTGAGE CORP 5.050 99.8493 08/01/2024 15,000,000.00 14,977,395.00 15,000,000.00 (22,605.00)
3136G4J38 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.410 97.5100 08/12/2024 15,000,000.00 14,626,500.00 15,000,000.00 (373,500.00)
3130AXCK2 FEDERAL HOME LOAN BANKS 5.507 100.1927 08/12/2024 50,000,000.00 50,096,350.00 50,000,000.00 96,350.00
3133EL4J0 FEDERAL FARM CREDIT BANKS FUNDING CORP 2.882 97.4653 08/19/2024 10,000,000.00 9,746,530.00 9,873,223.53 (126,693.53)
3136G4P31 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.450 97.4546 08/19/2024 3,701,000.00 3,606,794.75 3,701,000.00 (94,205.25)
3135GA4R9 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.420 97.4349 08/23/2024 15,000,000.00 14,615,235.00 15,000,000.00 (384,765.00)
3133EL5S9 FEDERAL FARM CREDIT BANKS FUNDING CORP 2.905 97.3135 09/03/2024 10,000,000.00 9,731,350.00 9,863,245.09 (131,895.09)
3130AYEE2 FEDERAL HOME LOAN BANKS 5.082 100.0181 09/09/2024 10,000,000.00 10,001,810.00 9,995,833.61 5,976.39
3133EKQA7 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.693 98.2839 09/10/2024 2,064,000.00 2,028,579.70 2,068,699.56 (40,119.87)
3134GWN85 FEDERAL HOME LOAN MORTGAGE CORP 0.450 97.2150 09/10/2024 10,000,000.00 9,721,500.00 10,000,000.00 (278,500.00)
3134GWL79 FEDERAL HOME LOAN MORTGAGE CORP 0.400 97.1855 09/10/2024 10,000,000.00 9,718,550.00 10,000,000.00 (281,450.00)
3134GWL79 FEDERAL HOME LOAN MORTGAGE CORP 0.400 97.1855 09/10/2024 10,000,000.00 9,718,550.00 10,000,000.00 (281,450.00)
3134GWN44 FEDERAL HOME LOAN MORTGAGE CORP 0.450 97.2042 09/11/2024 10,000,000.00 9,720,420.00 10,000,000.00 (279,580.00)
3130ATVD6 FEDERAL HOME LOAN BANKS 5.479 99.9345 09/13/2024 46,405,000.00 46,374,604.73 46,237,426.39 137,178.34
3136G43H4 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.400 97.2239 09/16/2024 10,000,000.00 9,722,390.00 10,000,000.00 (277,610.00)
3133EKP75 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.671 97.9432 09/17/2024 6,128,000.00 6,001,959.30 6,125,364.09 (123,404.79)
3130AXE38 FEDERAL HOME LOAN BANKS 5.533 100.3313 09/20/2024 35,000,000.00 35,115,955.00 34,993,099.15 122,855.85
3134GXVM3 FEDERAL HOME LOAN MORTGAGE CORP 3.001 98.6732 09/23/2024 15,000,000.00 14,800,980.00 15,000,000.00 (199,020.00)
3130ANX88 FEDERAL HOME LOAN BANKS 0.500 97.0693 09/27/2024 10,000,000.00 9,706,930.00 10,000,000.00 (293,070.00)
3130ALTH7 FEDERAL HOME LOAN BANKS 0.510 97.0437 09/30/2024 25,000,000.00 24,260,925.00 25,000,000.00 (739,075.00)
3130APBH7 FEDERAL HOME LOAN BANKS 0.590 97.0823 09/30/2024 20,000,000.00 19,416,460.00 19,997,350.37 (580,890.37)
3133EPYB5 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.362 100.4092 10/10/2024 25,553,000.00 25,657,562.88 25,575,072.01 82,490.87
3130AXL71 FEDERAL HOME LOAN BANKS 5.451 100.4119 10/11/2024 55,000,000.00 55,226,545.00 55,018,184.38 208,360.63
3130AXL71 FEDERAL HOME LOAN BANKS 5.336 100.4119 10/11/2024 75,000,000.00 75,308,925.00 75,079,741.56 229,183.44
3133EPZG3 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.620 100.0219 10/23/2024 10,000,000.00 10,002,190.00 10,000,000.00 2,190.00
3130ARMT5 FEDERAL HOME LOAN BANKS 2.838 98.4104 10/25/2024 10,000,000.00 9,841,040.00 9,997,365.13 (156,325.13)
3130AXG28 FEDERAL HOME LOAN BANKS 5.729 100.0071 11/01/2024 4,405,286.34 4,405,599.12 4,405,286.34 312.78
3130AXZM3 FEDERAL HOME LOAN BANKS 5.131 100.1917 11/01/2024 50,000,000.00 50,095,850.00 50,000,000.00 95,850.00
3135G06E8 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.420 96.4815 11/18/2024 10,000,000.00 9,648,150.00 10,000,000.00 (351,850.00)
3130AXV70 FEDERAL HOME LOAN BANKS 5.271 100.3119 11/20/2024 5,000,000.00 5,015,595.00 4,999,195.05 16,399.95
3130ALF25 FEDERAL HOME LOAN BANKS 0.400 96.3920 11/26/2024 5,000,000.00 4,819,600.00 5,000,000.00 (180,400.00)
3130AXYT9 FEDERAL HOME LOAN BANKS 5.300 99.9552 12/06/2024 9,410,000.00 9,405,784.32 9,410,000.00 (4,215.68)
3130AK3T1 FEDERAL HOME LOAN BANKS 0.500 96.3200 12/09/2024 10,000,000.00 9,632,000.00 10,000,000.00 (368,000.00)
3133ENGN4 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.970 96.7081 12/09/2024 10,000,000.00 9,670,810.00 10,000,000.00 (329,190.00)
3135GAKL4 FEDERAL NATIONAL MORTGAGE ASSOCIATION 5.320 99.9921 12/10/2024 10,000,000.00 9,999,210.00 10,000,000.00 (790.00)
3135GAKL4 FEDERAL NATIONAL MORTGAGE ASSOCIATION 5.320 99.9921 12/10/2024 50,000,000.00 49,996,050.00 50,000,000.00 (3,950.00)
3130ANRB8 FEDERAL HOME LOAN BANKS 0.553 96.2897 12/17/2024 10,000,000.00 9,628,970.00 9,999,730.41 (370,760.41)
3133EMLP5 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.339 96.0280 12/23/2024 10,000,000.00 9,602,800.00 9,998,319.42 (395,519.42)
3133EMLP5 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.320 96.0280 12/23/2024 5,000,000.00 4,801,400.00 5,000,000.00 (198,600.00)
3133EMLP5 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.320 96.0280 12/23/2024 15,000,000.00 14,404,200.00 15,000,000.00 (595,800.00)
3133ENKS8 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.202 96.6499 01/06/2025 5,000,000.00 4,832,495.00 4,996,494.04 (163,999.04)
3135G0X24 FEDERAL NATIONAL MORTGAGE ASSOCIATION 1.098 97.0907 01/07/2025 10,000,000.00 9,709,070.00 10,048,115.69 (339,045.69)
3130AY3H7 FEDERAL HOME LOAN BANKS 5.454 99.9545 01/08/2025 4,955,000.00 4,952,745.48 4,955,000.00 (2,254.53)
3135GALA7 FEDERAL NATIONAL MORTGAGE ASSOCIATION 5.300 99.9123 01/08/2025 10,000,000.00 9,991,230.00 10,000,000.00 (8,770.00)
3135GALB5 FEDERAL NATIONAL MORTGAGE ASSOCIATION 5.300 99.8850 01/08/2025 10,000,000.00 9,988,500.00 10,000,000.00 (11,500.00)
3134GWET9 FEDERAL HOME LOAN MORTGAGE CORP 0.510 95.8360 01/29/2025 15,000,000.00 14,375,400.00 15,000,000.00 (624,600.00)
3133ENPY0 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.764 96.9447 02/25/2025 5,000,000.00 4,847,235.00 4,999,288.32 (152,053.32)
3133EMSC7 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.480 95.5745 03/03/2025 5,000,000.00 4,778,725.00 5,000,000.00 (221,275.00)
3133EMSC7 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.512 95.5745 03/03/2025 10,000,000.00 9,557,450.00 9,996,609.38 (439,159.38)
3130AR4V0 FEDERAL HOME LOAN BANKS 2.150 97.3227 03/14/2025 5,000,000.00 4,866,135.00 5,000,000.00 (133,865.00)
3130AR4G3 FEDERAL HOME LOAN BANKS 4.264 97.4518 03/14/2025 3,500,000.00 3,410,813.00 3,425,187.05 (14,374.05)
3130ALLP7 FEDERAL HOME LOAN BANKS 0.688 95.6791 03/17/2025 15,000,000.00 14,351,865.00 14,993,646.38 (641,781.38)
3130ALLP7 FEDERAL HOME LOAN BANKS 0.701 95.6791 03/17/2025 25,000,000.00 23,919,775.00 24,985,743.47 (1,065,968.47)
3130ALN34 FEDERAL HOME LOAN BANKS 0.700 95.6667 03/24/2025 10,000,000.00 9,566,670.00 10,000,000.00 (433,330.00)
3134GWT22 FEDERAL HOME LOAN MORTGAGE CORP 0.475 95.4188 03/24/2025 15,000,000.00 14,312,820.00 15,000,000.00 (687,180.00)
3130ALNK6 FEDERAL HOME LOAN BANKS 0.625 95.5652 03/25/2025 10,000,000.00 9,556,520.00 10,000,000.00 (443,480.00)
3130ALKF0 FEDERAL HOME LOAN BANKS 0.625 95.5652 03/25/2025 10,000,000.00 9,556,520.00 10,000,000.00 (443,480.00)
3130ALKF0 FEDERAL HOME LOAN BANKS 0.625 95.5652 03/25/2025 10,000,000.00 9,556,520.00 10,000,000.00 (443,480.00)
3130AR7D7 FEDERAL HOME LOAN BANKS 2.050 97.1510 03/25/2025 5,000,000.00 4,857,550.00 5,000,000.00 (142,450.00)
3134GWP26 FEDERAL HOME LOAN MORTGAGE CORP 0.500 95.4014 03/28/2025 10,000,000.00 9,540,140.00 10,000,000.00 (459,860.00)
3133EMUP5 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.710 95.5903 04/01/2025 10,000,000.00 9,559,030.00 10,000,000.00 (440,970.00)
3133EMUP5 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.710 95.5903 04/01/2025 10,000,000.00 9,559,030.00 10,000,000.00 (440,970.00)
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3133EPT39 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.217 99.9469 04/03/2025 20,000,000.00 19,989,380.00 20,000,000.00 (10,620.00)
3130ALWL4 FEDERAL HOME LOAN BANKS 0.720 95.5344 04/08/2025 15,000,000.00 14,330,160.00 15,000,000.00 (669,840.00)
3130ALDX9 FEDERAL HOME LOAN BANKS 0.500 94.8432 05/23/2025 14,750,000.00 13,989,372.00 14,750,000.00 (760,628.00)
3134GVRV2 FEDERAL HOME LOAN MORTGAGE CORP 0.750 95.1246 05/27/2025 10,000,000.00 9,512,460.00 10,000,000.00 (487,540.00)
3134GVWM6 FEDERAL HOME LOAN MORTGAGE CORP 0.730 95.0914 05/28/2025 5,000,000.00 4,754,570.00 5,000,000.00 (245,430.00)
3134GVWM6 FEDERAL HOME LOAN MORTGAGE CORP 0.730 95.0914 05/28/2025 10,000,000.00 9,509,140.00 10,000,000.00 (490,860.00)
3134GVB31 FEDERAL HOME LOAN MORTGAGE CORP 0.760 95.1168 05/28/2025 15,000,000.00 14,267,520.00 14,998,012.34 (730,492.34)
3130ARSC6 FEDERAL HOME LOAN BANKS 2.900 97.7713 05/29/2025 10,000,000.00 9,777,130.00 10,000,000.00 (222,870.00)
3134GVE95 FEDERAL HOME LOAN MORTGAGE CORP 0.650 94.9591 06/09/2025 15,000,000.00 14,243,865.00 15,000,000.00 (756,135.00)
3133ELH80 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.680 94.9224 06/10/2025 5,025,000.00 4,769,850.60 5,025,000.00 (255,149.40)
3134GWP91 FEDERAL HOME LOAN MORTGAGE CORP 0.500 94.6385 06/16/2025 5,000,000.00 4,731,925.00 5,000,000.00 (268,075.00)
3130ALHZ0 FEDERAL HOME LOAN BANKS 0.530 94.6613 06/18/2025 10,000,000.00 9,466,130.00 10,000,000.00 (533,870.00)
3135GAAZ4 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.500 94.5704 06/24/2025 10,000,000.00 9,457,040.00 10,000,000.00 (542,960.00)
3134GXYR9 FEDERAL HOME LOAN MORTGAGE CORP 3.560 98.3796 06/27/2025 10,000,000.00 9,837,960.00 10,000,000.00 (162,040.00)
3136G4XK4 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.650 94.7354 06/30/2025 5,000,000.00 4,736,770.00 5,000,000.00 (263,230.00)
3130ALU93 FEDERAL HOME LOAN BANKS 0.750 94.8709 06/30/2025 10,000,000.00 9,487,090.00 10,000,000.00 (512,910.00)
3136G4XZ1 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.740 94.8570 06/30/2025 5,000,000.00 4,742,850.00 5,000,000.00 (257,150.00)
3136G4XR9 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.740 94.8025 07/07/2025 14,900,000.00 14,125,572.50 14,900,000.00 (774,427.50)
3136G4YU1 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.730 94.7265 07/15/2025 15,000,000.00 14,208,975.00 15,000,000.00 (791,025.00)
3136G4C27 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.700 94.5748 07/29/2025 15,000,000.00 14,186,220.00 15,000,000.00 (813,780.00)
3136G4D75 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.600 94.4321 07/29/2025 10,000,000.00 9,443,210.00 10,000,000.00 (556,790.00)
3136G4F32 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.600 94.4321 07/29/2025 10,000,000.00 9,443,210.00 10,000,000.00 (556,790.00)
3136G4B77 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.700 94.5117 08/04/2025 15,000,000.00 14,176,755.00 15,000,000.00 (823,245.00)
3136G4B77 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.700 94.5117 08/04/2025 10,000,000.00 9,451,170.00 10,000,000.00 (548,830.00)
3133EPKA2 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.019 99.3542 08/18/2025 10,000,000.00 9,935,420.00 9,997,601.46 (62,181.46)
3136G4H63 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.550 94.1719 08/19/2025 15,000,000.00 14,125,785.00 15,000,000.00 (874,215.00)
3134GWLW4 FEDERAL HOME LOAN MORTGAGE CORP 0.625 94.2879 08/19/2025 10,000,000.00 9,428,790.00 10,000,000.00 (571,210.00)
3130ALFN9 FEDERAL HOME LOAN BANKS 0.550 94.1080 08/25/2025 5,000,000.00 4,705,400.00 5,000,000.00 (294,600.00)
3136G4X40 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.600 94.1745 08/26/2025 10,000,000.00 9,417,450.00 10,000,000.00 (582,550.00)
3136G42F9 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.625 94.2038 08/27/2025 5,000,000.00 4,710,190.00 5,000,000.00 (289,810.00)
3136G4Q97 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.650 94.2412 08/27/2025 8,650,000.00 8,151,863.80 8,650,000.00 (498,136.20)
3134GXS47 FEDERAL HOME LOAN MORTGAGE CORP 5.339 99.0429 08/28/2025 25,489,000.00 25,245,044.78 25,060,026.63 185,018.15
3134GWL38 FEDERAL HOME LOAN MORTGAGE CORP 0.540 93.9027 09/15/2025 10,000,000.00 9,390,270.00 10,000,000.00 (609,730.00)
3134GWL38 FEDERAL HOME LOAN MORTGAGE CORP 0.540 93.9027 09/15/2025 15,000,000.00 14,085,405.00 15,000,000.00 (914,595.00)
3137EAEX3 FEDERAL HOME LOAN MORTGAGE CORP 0.497 93.6734 09/23/2025 10,000,000.00 9,367,340.00 9,980,199.95 (612,859.95)
3134GWTG1 FEDERAL HOME LOAN MORTGAGE CORP 0.600 93.8579 09/30/2025 5,000,000.00 4,692,895.00 5,000,000.00 (307,105.00)
3135G06A6 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.580 93.6308 10/20/2025 10,000,000.00 9,363,080.00 10,000,000.00 (636,920.00)
3135G06A6 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.587 93.6308 10/20/2025 10,000,000.00 9,363,080.00 9,998,786.80 (635,706.80)
3134GWZV1 FEDERAL HOME LOAN MORTGAGE CORP 1.238 93.7290 10/22/2025 15,000,000.00 14,059,350.00 14,852,057.20 (792,707.20)
3136G45C3 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.540 93.5072 10/27/2025 10,000,000.00 9,350,720.00 10,000,000.00 (649,280.00)
3134GW3X2 FEDERAL HOME LOAN MORTGAGE CORP 0.625 93.6474 10/27/2025 10,000,000.00 9,364,740.00 10,000,000.00 (635,260.00)
3134GW3Z7 FEDERAL HOME LOAN MORTGAGE CORP 0.600 93.5822 10/28/2025 10,000,000.00 9,358,220.00 10,000,000.00 (641,780.00)
3134GW3Y0 FEDERAL HOME LOAN MORTGAGE CORP 0.550 93.4996 10/28/2025 10,000,000.00 9,349,960.00 10,000,000.00 (650,040.00)
3136G46S7 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.560 93.5161 10/28/2025 5,000,000.00 4,675,805.00 5,000,000.00 (324,195.00)
3135G06C2 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.600 93.5741 10/29/2025 10,000,000.00 9,357,410.00 10,000,000.00 (642,590.00)
3135G06C2 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.604 93.5741 10/29/2025 10,000,000.00 9,357,410.00 9,999,302.95 (641,892.95)
3136G46N8 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.600 93.5741 10/29/2025 5,000,000.00 4,678,705.00 5,000,000.00 (321,295.00)
3135GA2N0 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.550 93.4397 11/04/2025 10,000,000.00 9,343,970.00 10,000,000.00 (656,030.00)
3135G06G3 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.573 93.4794 11/07/2025 14,000,000.00 13,087,116.00 13,982,236.27 (895,120.27)
3134GXBM5 FEDERAL HOME LOAN MORTGAGE CORP 0.600 93.4572 11/12/2025 5,000,000.00 4,672,860.00 5,000,000.00 (327,140.00)
3134GXBM5 FEDERAL HOME LOAN MORTGAGE CORP 0.600 93.4572 11/12/2025 5,000,000.00 4,672,860.00 5,000,000.00 (327,140.00)
3133EPC37 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.764 100.7567 11/13/2025 8,000,000.00 8,060,536.00 8,014,725.57 45,810.43
3133EPC37 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.764 100.7567 11/13/2025 16,710,000.00 16,836,444.57 16,740,666.48 95,778.09
3135GA2Z3 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.560 93.3480 11/17/2025 10,000,000.00 9,334,800.00 10,000,000.00 (665,200.00)
3135GA2Z3 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.560 93.3480 11/17/2025 5,000,000.00 4,667,400.00 5,000,000.00 (332,600.00)
3135GA2Z3 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.560 93.3480 11/17/2025 5,000,000.00 4,667,400.00 5,000,000.00 (332,600.00)
3130AVZF2 FEDERAL HOME LOAN BANKS 5.450 99.9032 11/17/2025 25,000,000.00 24,975,800.00 25,000,000.00 (24,200.00)
3135GA4P3 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.650 93.4929 11/18/2025 20,000,000.00 18,698,580.00 20,000,000.00 (1,301,420.00)
3135GA3Z2 FEDERAL NATIONAL MORTGAGE ASSOCIATION 0.600 93.3502 11/25/2025 15,000,000.00 14,002,530.00 15,000,000.00 (997,470.00)
3133EMLR1 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.506 93.0101 12/23/2025 12,430,000.00 11,561,155.43 12,428,586.04 (867,430.61)
3134GXHL1 FEDERAL HOME LOAN MORTGAGE CORP 0.700 93.3138 12/30/2025 10,000,000.00 9,331,380.00 10,000,000.00 (668,620.00)
3134H1NW9 FEDERAL HOME LOAN MORTGAGE CORP 4.900 99.9380 01/06/2026 10,000,000.00 9,993,800.00 10,000,000.00 (6,200.00)
3130AYPS9 FEDERAL HOME LOAN BANKS 4.800 99.8976 01/30/2026 10,000,000.00 9,989,760.00 10,000,000.00 (10,240.00)
3130AL2G8 FEDERAL HOME LOAN BANKS 0.615 92.6962 02/18/2026 5,000,000.00 4,634,810.00 4,998,462.95 (363,652.95)
3130ALBX1 FEDERAL HOME LOAN BANKS 0.580 92.6187 02/23/2026 10,000,000.00 9,261,870.00 10,000,000.00 (738,130.00)
3130ALCV4 FEDERAL HOME LOAN BANKS 2.112 92.9417 02/24/2026 25,000,000.00 23,235,425.00 24,330,081.95 (1,094,656.95)
3130AL6K5 FEDERAL HOME LOAN BANKS 0.580 92.6032 02/25/2026 6,000,000.00 5,556,192.00 6,000,000.00 (443,808.00)
3130ALEM2 FEDERAL HOME LOAN BANKS 0.790 93.0125 02/25/2026 10,000,000.00 9,301,250.00 10,000,000.00 (698,750.00)
3130ALEM2 FEDERAL HOME LOAN BANKS 0.790 93.0125 02/25/2026 15,000,000.00 13,951,875.00 15,000,000.00 (1,048,125.00)
3130ALGR9 FEDERAL HOME LOAN BANKS 0.850 93.1225 02/26/2026 10,000,000.00 9,312,250.00 10,000,000.00 (687,750.00)
3130ALEY6 FEDERAL HOME LOAN BANKS 3.157 93.0046 03/04/2026 16,160,000.00 15,029,543.36 15,413,721.80 (384,178.44)
3130ALHH0 FEDERAL HOME LOAN BANKS 3.040 93.3133 03/05/2026 10,500,000.00 9,797,896.50 10,072,568.91 (274,672.41)
3130ALEH3 FEDERAL HOME LOAN BANKS 0.700 92.7182 03/16/2026 25,000,000.00 23,179,550.00 25,000,000.00 (1,820,450.00)
3130ALH56 FEDERAL HOME LOAN BANKS 0.750 92.8039 03/18/2026 10,000,000.00 9,280,390.00 10,000,000.00 (719,610.00)
3130ALH56 FEDERAL HOME LOAN BANKS 0.750 92.8039 03/18/2026 10,000,000.00 9,280,390.00 10,000,000.00 (719,610.00)
3130ALHG2 FEDERAL HOME LOAN BANKS 0.750 92.8039 03/18/2026 10,000,000.00 9,280,390.00 10,000,000.00 (719,610.00)
3130ALFW9 FEDERAL HOME LOAN BANKS 0.790 92.8842 03/18/2026 15,000,000.00 13,932,630.00 15,000,000.00 (1,067,370.00)
3130ALGJ7 FEDERAL HOME LOAN BANKS 1.000 93.2721 03/23/2026 9,750,000.00 9,094,029.75 9,750,000.00 (655,970.25)
3130ALGJ7 FEDERAL HOME LOAN BANKS 1.000 93.2721 03/23/2026 9,750,000.00 9,094,029.75 9,750,000.00 (655,970.25)
3130ALGJ7 FEDERAL HOME LOAN BANKS 1.000 93.2721 03/23/2026 19,500,000.00 18,188,059.50 19,500,000.00 (1,311,940.50)
3130ALGJ7 FEDERAL HOME LOAN BANKS 1.016 93.2721 03/23/2026 8,921,250.00 8,321,037.22 8,918,222.41 (597,185.19)
3130ALGJ7 FEDERAL HOME LOAN BANKS 1.000 93.2721 03/23/2026 14,625,000.00 13,641,044.63 14,625,000.00 (983,955.38)
3130ALGJ7 FEDERAL HOME LOAN BANKS 1.000 93.2721 03/23/2026 14,625,000.00 13,641,044.63 14,625,000.00 (983,955.38)
3130ALGJ7 FEDERAL HOME LOAN BANKS 1.000 93.2721 03/23/2026 19,500,000.00 18,188,059.50 19,500,000.00 (1,311,940.50)
3130ALGJ7 FEDERAL HOME LOAN BANKS 1.000 93.2721 03/23/2026 9,750,000.00 9,094,029.75 9,750,000.00 (655,970.25)
3130ALGJ7 FEDERAL HOME LOAN BANKS 3.010 93.2721 03/23/2026 19,500,000.00 18,188,059.50 18,713,796.13 (525,736.63)
3130ALKL7 FEDERAL HOME LOAN BANKS 0.850 92.9715 03/25/2026 10,000,000.00 9,297,150.00 10,000,000.00 (702,850.00)
3133ENUL2 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.110 97.2247 04/13/2026 10,000,000.00 9,722,470.00 10,000,000.00 (277,530.00)
3133EMZS4 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.900 92.6211 05/18/2026 5,000,000.00 4,631,055.00 5,000,000.00 (368,945.00)
3130AVZ96 FEDERAL HOME LOAN BANKS 5.500 99.9996 05/18/2026 10,000,000.00 9,999,960.00 10,000,000.00 (40.00)
3134GYRX2 FEDERAL HOME LOAN MORTGAGE CORP 5.563 99.9324 05/18/2026 15,000,000.00 14,989,860.00 14,940,384.62 49,475.38
3134GYRX2 FEDERAL HOME LOAN MORTGAGE CORP 5.640 99.9324 05/18/2026 25,000,000.00 24,983,100.00 24,860,100.29 122,999.71
3130AMJN3 FEDERAL HOME LOAN BANKS 1.030 92.8279 05/26/2026 5,000,000.00 4,641,395.00 5,000,000.00 (358,605.00)
3130AMKB7 FEDERAL HOME LOAN BANKS 1.050 92.8714 05/26/2026 15,000,000.00 13,930,710.00 15,000,000.00 (1,069,290.00)
3130AMME9 FEDERAL HOME LOAN BANKS 1.000 92.7626 05/26/2026 10,000,000.00 9,276,260.00 10,000,000.00 (723,740.00)
3130AMS52 FEDERAL HOME LOAN BANKS 1.000 92.6943 06/08/2026 15,000,000.00 13,904,145.00 15,000,000.00 (1,095,855.00)
3130AMMZ2 FEDERAL HOME LOAN BANKS 1.000 92.6604 06/10/2026 5,000,000.00 4,633,020.00 5,000,000.00 (366,980.00)
3130AMWT5 FEDERAL HOME LOAN BANKS 1.050 92.6884 06/26/2026 15,000,000.00 13,903,260.00 15,000,000.00 (1,096,740.00)
3130AMT69 FEDERAL HOME LOAN BANKS 1.070 92.7338 06/26/2026 10,000,000.00 9,273,380.00 10,000,000.00 (726,620.00)
3130ASDK2 FEDERAL HOME LOAN BANKS 3.250 97.9062 06/29/2026 5,250,000.00 5,140,075.50 5,250,000.00 (109,924.50)
3130AN3B4 FEDERAL HOME LOAN BANKS 1.020 92.5544 07/06/2026 15,000,000.00 13,883,160.00 15,000,000.00 (1,116,840.00)
3133EMQ62 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.990 92.4185 07/13/2026 10,000,000.00 9,241,850.00 10,000,000.00 (758,150.00)
3133EMQ62 FEDERAL FARM CREDIT BANKS FUNDING CORP 0.990 92.4185 07/13/2026 10,000,000.00 9,241,850.00 10,000,000.00 (758,150.00)
3130AN5K2 FEDERAL HOME LOAN BANKS 4.366 93.8386 07/20/2026 2,375,000.00 2,228,666.75 2,221,637.12 7,029.63
3130AN3R9 FEDERAL HOME LOAN BANKS 1.130 92.7185 07/20/2026 10,000,000.00 9,271,850.00 10,000,000.00 (728,150.00)
3133ENB66 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.174 97.6731 07/20/2026 10,000,000.00 9,767,310.00 9,994,455.85 (227,145.85)
3130ANBX7 FEDERAL HOME LOAN BANKS 1.000 92.3825 07/22/2026 15,000,000.00 13,857,375.00 15,000,000.00 (1,142,625.00)
3130ANAJ9 FEDERAL HOME LOAN BANKS 1.000 92.3494 07/27/2026 10,000,000.00 9,234,940.00 10,000,000.00 (765,060.00)
3130ANAJ9 FEDERAL HOME LOAN BANKS 1.000 92.3494 07/27/2026 15,000,000.00 13,852,410.00 15,000,000.00 (1,147,590.00)
3133ENC99 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.629 98.2331 07/27/2026 20,000,000.00 19,646,620.00 20,000,000.00 (353,380.00)
3133ENV72 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.638 100.8174 07/27/2026 5,000,000.00 5,040,870.00 4,984,629.36 56,240.64
3133ENV72 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.590 100.8174 07/27/2026 5,000,000.00 5,040,870.00 4,990,045.53 50,824.47
3133ENV72 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.477 100.8174 07/27/2026 5,000,000.00 5,040,870.00 5,002,825.61 38,044.39
3133END80 FEDERAL FARM CREDIT BANKS FUNDING CORP 2.873 97.2881 08/03/2026 10,000,000.00 9,728,810.00 10,029,778.51 (300,968.51)
3130ANFD7 FEDERAL HOME LOAN BANKS 1.000 92.2868 08/05/2026 10,000,000.00 9,228,680.00 10,000,000.00 (771,320.00)
3133EPSW6 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.583 100.8790 08/14/2026 15,000,000.00 15,131,850.00 14,970,882.76 160,967.24
3130ANE48 FEDERAL HOME LOAN BANKS 1.000 92.2292 08/17/2026 10,000,000.00 9,222,920.00 10,000,000.00 (777,080.00)
3130ANMH0 FEDERAL HOME LOAN BANKS 1.100 92.4477 08/20/2026 10,000,000.00 9,244,770.00 10,000,000.00 (755,230.00)
3130ANMH0 FEDERAL HOME LOAN BANKS 1.668 92.4477 08/20/2026 10,000,000.00 9,244,770.00 9,861,031.22 (616,261.22)
3130ANMH0 FEDERAL HOME LOAN BANKS 3.132 92.4477 08/20/2026 15,000,000.00 13,867,155.00 14,275,258.13 (408,103.13)
3133ENH45 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.137 97.5989 08/24/2026 5,000,000.00 4,879,945.00 4,998,591.74 (118,646.74)
3133ENH45 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.294 97.5989 08/24/2026 5,000,000.00 4,879,945.00 4,979,877.31 (99,932.31)
3130ANPF1 FEDERAL HOME LOAN BANKS 1.000 92.1993 08/25/2026 10,000,000.00 9,219,930.00 10,000,000.00 (780,070.00)
3130ANSC5 FEDERAL HOME LOAN BANKS 1.000 92.1928 08/26/2026 15,000,000.00 13,828,920.00 15,000,000.00 (1,171,080.00)
3130ANTS9 FEDERAL HOME LOAN BANKS 1.000 92.1928 08/26/2026 15,000,000.00 13,828,920.00 15,000,000.00 (1,171,080.00)
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3130ATFH5 FEDERAL HOME LOAN BANKS 3.941 99.1122 09/11/2026 5,000,000.00 4,955,610.00 4,977,168.59 (21,558.59)
3130ATHV2 FEDERAL HOME LOAN BANKS 4.312 100.3378 09/11/2026 1,000,000.00 1,003,378.00 998,534.86 4,843.14
3133EPWS0 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.200 101.1127 09/25/2026 25,000,000.00 25,278,175.00 25,000,000.00 278,175.00
3130AP5M3 FEDERAL HOME LOAN BANKS 1.040 92.0719 09/28/2026 15,000,000.00 13,810,785.00 15,000,000.00 (1,189,215.00)
3130APAD7 FEDERAL HOME LOAN BANKS 1.035 92.0958 09/28/2026 15,000,000.00 13,814,370.00 15,000,000.00 (1,185,630.00)
3130ANYN4 FEDERAL HOME LOAN BANKS 1.000 91.9602 09/30/2026 10,000,000.00 9,196,020.00 10,000,000.00 (803,980.00)
3133ENT67 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.318 100.0103 10/19/2026 5,000,000.00 5,000,515.00 4,991,589.05 8,925.95
3133ENT67 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.318 100.0103 10/19/2026 5,000,000.00 5,000,515.00 4,991,589.05 8,925.95
3133ENBK5 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.249 92.1576 10/20/2026 10,000,000.00 9,215,760.00 9,971,226.52 (755,466.52)
3133ENBK5 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.340 92.1576 10/20/2026 10,000,000.00 9,215,760.00 9,947,557.04 (731,797.04)
3133EN7A2 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.827 98.5249 10/26/2026 4,300,000.00 4,236,570.70 4,278,213.86 (41,643.16)
3134GW4C7 FEDERAL HOME LOAN MORTGAGE CORP 3.046 91.2499 10/27/2026 20,000,000.00 18,249,980.00 18,860,021.90 (610,041.90)
3134GW4C7 FEDERAL HOME LOAN MORTGAGE CORP 3.092 91.2499 10/27/2026 20,000,000.00 18,249,980.00 18,832,904.02 (582,924.02)
3134GW4C7 FEDERAL HOME LOAN MORTGAGE CORP 3.488 91.2499 10/27/2026 5,000,000.00 4,562,495.00 4,660,648.29 (98,153.29)
3134GW6C5 FEDERAL HOME LOAN MORTGAGE CORP 3.122 91.2430 10/28/2026 15,000,000.00 13,686,450.00 14,116,451.02 (430,001.02)
3130ARUF6 FEDERAL HOME LOAN BANKS 3.125 97.4274 10/29/2026 10,000,000.00 9,742,740.00 10,000,000.00 (257,260.00)
3133ENEM8 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.430 92.6894 11/23/2026 10,000,000.00 9,268,940.00 10,000,000.00 (731,060.00)
3130APWW1 FEDERAL HOME LOAN BANKS 1.503 92.8646 11/24/2026 20,000,000.00 18,572,920.00 19,998,306.21 (1,425,386.21)
3130ATVE4 FEDERAL HOME LOAN BANKS 3.986 101.0900 12/11/2026 5,000,000.00 5,054,500.00 5,066,998.79 (12,498.79)
3133EN4G2 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.923 99.5917 12/15/2026 25,000,000.00 24,897,925.00 25,010,939.08 (113,014.08)
3130AQF65 FEDERAL HOME LOAN BANKS 1.306 92.3324 12/21/2026 10,000,000.00 9,233,240.00 9,984,400.80 (751,160.80)
3130AQAY9 FEDERAL HOME LOAN BANKS 1.500 92.6753 12/30/2026 25,000,000.00 23,168,825.00 25,000,000.00 (1,831,175.00)
3133ENKG4 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.908 92.6463 01/11/2027 10,000,000.00 9,264,630.00 9,877,433.26 (612,803.26)
3130AYPN0 FEDERAL HOME LOAN BANKS 4.207 100.0406 01/15/2027 20,000,000.00 20,008,120.00 19,955,124.77 52,995.23
3133ENLZ1 FEDERAL FARM CREDIT BANKS FUNDING CORP 1.860 93.3796 01/26/2027 10,000,000.00 9,337,960.00 9,977,270.68 (639,310.68)
3130AQHS5 FEDERAL HOME LOAN BANKS 1.984 93.1699 01/28/2027 10,000,000.00 9,316,990.00 9,919,412.94 (602,422.94)
3130AQHS5 FEDERAL HOME LOAN BANKS 2.086 93.1699 01/28/2027 20,000,000.00 18,633,980.00 19,781,478.60 (1,147,498.60)
3130AQKM4 FEDERAL HOME LOAN BANKS 1.750 93.2998 01/28/2027 11,250,000.00 10,496,227.50 11,250,000.00 (753,772.50)
3134H1QV8 FEDERAL HOME LOAN MORTGAGE CORP 5.000 100.1826 01/28/2027 20,000,000.00 20,036,520.00 20,000,000.00 36,520.00
3130AKYH3 FEDERAL HOME LOAN BANKS 1.746 90.6913 02/10/2027 10,000,000.00 9,069,130.00 9,735,717.04 (666,587.04)
3130AL2X1 FEDERAL HOME LOAN BANKS 3.001 90.6993 02/17/2027 10,000,000.00 9,069,930.00 9,394,534.95 (324,604.95)
3134GYGZ9 FEDERAL HOME LOAN MORTGAGE CORP 4.750 99.9586 02/23/2027 10,000,000.00 9,995,860.00 10,000,000.00 (4,140.00)
3130ALED2 FEDERAL HOME LOAN BANKS 2.050 91.1046 02/24/2027 15,000,000.00 13,665,690.00 14,552,585.26 (886,895.26)
3130ALED2 FEDERAL HOME LOAN BANKS 3.001 91.1046 02/24/2027 20,000,000.00 18,220,920.00 18,874,973.07 (654,053.07)
3130AQRQ8 FEDERAL HOME LOAN BANKS 2.000 93.8075 02/25/2027 10,000,000.00 9,380,750.00 10,000,000.00 (619,250.00)
3130AQRH8 FEDERAL HOME LOAN BANKS 2.000 93.8075 02/25/2027 5,000,000.00 4,690,375.00 5,000,000.00 (309,625.00)
3130AQRH8 FEDERAL HOME LOAN BANKS 2.000 93.8075 02/25/2027 5,000,000.00 4,690,375.00 5,000,000.00 (309,625.00)
3130AR6U0 FEDERAL HOME LOAN BANKS 2.500 95.0148 03/22/2027 5,000,000.00 4,750,740.00 5,000,000.00 (249,260.00)
3130ARHX2 FEDERAL HOME LOAN BANKS 3.000 96.0739 03/25/2027 10,000,000.00 9,607,390.00 10,000,000.00 (392,610.00)
3130ARHX2 FEDERAL HOME LOAN BANKS 3.000 96.0739 03/25/2027 10,000,000.00 9,607,390.00 10,000,000.00 (392,610.00)
3130ARHX2 FEDERAL HOME LOAN BANKS 3.000 96.0739 03/25/2027 10,000,000.00 9,607,390.00 10,000,000.00 (392,610.00)
3133ENVD9 FEDERAL FARM CREDIT BANKS FUNDING CORP 2.913 96.3756 04/26/2027 10,000,000.00 9,637,560.00 9,988,626.51 (351,066.51)
3133EN6V7 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.606 98.6269 04/26/2027 8,000,000.00 7,890,152.00 8,004,747.39 (114,595.39)
3133EN6V7 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.623 98.6269 04/26/2027 2,000,000.00 1,972,538.00 2,000,208.46 (27,670.46)
3133EN6V7 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.744 98.6269 04/26/2027 4,820,000.00 4,753,816.58 4,803,168.22 (49,351.64)
3130ARPV7 FEDERAL HOME LOAN BANKS 3.500 97.0504 04/28/2027 10,000,000.00 9,705,040.00 10,000,000.00 (294,960.00)
3130ARSF9 FEDERAL HOME LOAN BANKS 3.000 96.7474 04/29/2027 10,000,000.00 9,674,740.00 10,000,000.00 (325,260.00)
3130AS3F4 FEDERAL HOME LOAN BANKS 3.770 97.4761 05/26/2027 10,000,000.00 9,747,610.00 10,000,000.00 (252,390.00)
3134GYRS3 FEDERAL HOME LOAN MORTGAGE CORP 5.025 99.4720 05/26/2027 15,000,000.00 14,920,800.00 15,000,000.00 (79,200.00)
3130ASGU7 FEDERAL HOME LOAN BANKS 3.095 98.3129 06/11/2027 10,000,000.00 9,831,290.00 10,125,196.88 (293,906.88)
3130AWBZ2 FEDERAL HOME LOAN BANKS 4.000 100.2583 06/11/2027 8,260,000.00 8,281,335.58 8,291,598.80 (10,263.22)
3130AWBZ2 FEDERAL HOME LOAN BANKS 4.055 100.2583 06/11/2027 10,000,000.00 10,025,830.00 10,021,452.91 4,377.10
3133EPMV4 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.133 100.2593 06/15/2027 7,225,000.00 7,243,734.43 7,223,169.13 20,565.30
3133EPMV4 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.133 100.2593 06/15/2027 15,000,000.00 15,038,895.00 14,996,211.50 42,683.50
3130ASDV8 FEDERAL HOME LOAN BANKS 3.300 97.2356 06/28/2027 10,000,000.00 9,723,560.00 10,000,000.00 (276,440.00)
3130ASH44 FEDERAL HOME LOAN BANKS 4.700 99.0640 06/30/2027 15,000,000.00 14,859,600.00 15,000,000.00 (140,400.00)
3134GXZW7 FEDERAL HOME LOAN MORTGAGE CORP 4.250 98.4908 06/30/2027 10,000,000.00 9,849,080.00 10,000,000.00 (150,920.00)
3130AUAP9 FEDERAL HOME LOAN BANKS 4.450 98.9814 06/30/2027 25,000,000.00 24,745,350.00 25,000,000.00 (254,650.00)
3133ENB33 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.075 96.8555 07/19/2027 10,000,000.00 9,685,550.00 9,992,039.43 (306,489.43)
3134GYDU3 FEDERAL HOME LOAN MORTGAGE CORP 4.720 99.2246 07/30/2027 25,000,000.00 24,806,150.00 25,000,000.00 (193,850.00)
3130ATHW0 FEDERAL HOME LOAN BANKS 4.239 100.4103 09/10/2027 2,000,000.00 2,008,206.00 1,992,638.31 15,567.69
3130ATHW0 FEDERAL HOME LOAN BANKS 4.241 100.4103 09/10/2027 3,000,000.00 3,012,309.00 2,988,834.13 23,474.87
3133ENL99 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.467 97.9064 09/15/2027 10,000,000.00 9,790,640.00 9,969,664.95 (179,024.95)
3133ENL99 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.830 97.9064 09/15/2027 10,000,000.00 9,790,640.00 9,851,454.29 (60,814.29)
3130ATET0 FEDERAL HOME LOAN BANKS 3.702 98.9828 09/27/2027 20,000,000.00 19,796,560.00 19,998,538.88 (201,978.88)
3133EPXB6 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.754 102.1001 09/28/2027 10,000,000.00 10,210,010.00 9,957,601.64 252,408.36
3133EPXB6 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.730 102.1001 09/28/2027 20,000,000.00 20,420,020.00 19,931,102.67 488,917.33
3133EPXB6 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.733 102.1001 09/28/2027 20,000,000.00 20,420,020.00 19,928,544.15 491,475.85
3130ATBV8 FEDERAL HOME LOAN BANKS 4.150 100.4992 09/29/2027 5,000,000.00 5,024,960.00 5,000,000.00 24,960.00
3130ATBV8 FEDERAL HOME LOAN BANKS 4.150 100.4992 09/29/2027 5,000,000.00 5,024,960.00 5,000,000.00 24,960.00
3130ATBV8 FEDERAL HOME LOAN BANKS 4.150 100.4992 09/29/2027 7,225,000.00 7,261,067.20 7,225,000.00 36,067.20
3133ENQ29 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.122 99.9932 09/29/2027 15,000,000.00 14,998,980.00 14,940,242.17 58,737.83
3130AXEN4 FEDERAL HOME LOAN BANKS 4.779 102.6919 09/29/2027 15,000,000.00 15,403,785.00 15,010,287.47 393,497.53
3130ATFA0 FEDERAL HOME LOAN BANKS 5.125 99.6996 09/30/2027 13,000,000.00 12,960,948.00 13,000,000.00 (39,052.00)
3130ATEF0 FEDERAL HOME LOAN BANKS 4.250 98.1187 09/30/2027 15,000,000.00 14,717,805.00 15,000,000.00 (282,195.00)
3133EPXD2 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.825 100.3239 10/04/2027 10,000,000.00 10,032,390.00 9,972,464.07 59,925.93
3133EPH81 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.500 101.8022 10/04/2027 25,000,000.00 25,450,550.00 25,001,436.79 449,113.21
3133EPYM1 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.804 102.6604 10/13/2027 10,000,000.00 10,266,040.00 9,982,166.32 283,873.68
3133ENS50 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.231 100.5303 10/14/2027 23,775,000.00 23,901,078.83 23,691,920.66 209,158.16
31422XM90 FEDERAL AGRICULTURAL MORTGAGE CORP 4.320 101.0286 10/21/2027 5,000,000.00 5,051,430.00 5,000,000.00 51,430.00
31422XM90 FEDERAL AGRICULTURAL MORTGAGE CORP 4.320 101.0286 10/21/2027 5,000,000.00 5,051,430.00 5,000,000.00 51,430.00
31422XM90 FEDERAL AGRICULTURAL MORTGAGE CORP 4.320 101.0286 10/21/2027 5,000,000.00 5,051,430.00 5,000,000.00 51,430.00
3133ENV23 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.503 99.8862 10/25/2027 5,000,000.00 4,994,310.00 4,996,266.45 (1,956.45)
3133ENV23 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.503 99.8862 10/25/2027 5,000,000.00 4,994,310.00 4,996,254.13 (1,944.13)
3133ENW63 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.284 101.0163 10/27/2027 5,000,000.00 5,050,815.00 5,015,126.51 35,688.49
3133ENW63 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.195 101.0163 10/27/2027 3,715,000.00 3,752,755.55 3,737,323.71 15,431.84
3133ENW63 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.252 101.0163 10/27/2027 15,000,000.00 15,152,445.00 15,061,638.42 90,806.58
31422XQ70 FEDERAL AGRICULTURAL MORTGAGE CORP 4.050 100.1417 11/22/2027 12,000,000.00 12,017,004.00 12,000,000.00 17,004.00
3130ATW45 FEDERAL HOME LOAN BANKS 4.851 99.6941 11/29/2027 4,895,000.00 4,880,026.20 4,902,583.57 (22,557.37)
3133EN3H1 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.080 100.1428 11/29/2027 25,000,000.00 25,035,700.00 24,931,421.34 104,278.66
3133EN3H1 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.077 100.1428 11/29/2027 25,000,000.00 25,035,700.00 24,934,185.69 101,514.31
3133EN3H1 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.061 100.1428 11/29/2027 25,000,000.00 25,035,700.00 24,947,593.37 88,106.63
3130ATUS4 FEDERAL HOME LOAN BANKS 3.796 101.0663 12/10/2027 25,000,000.00 25,266,575.00 25,393,877.19 (127,302.19)
3130ATUS4 FEDERAL HOME LOAN BANKS 4.002 101.0663 12/10/2027 50,000,000.00 50,533,150.00 50,426,797.57 106,352.43
3130ATUS4 FEDERAL HOME LOAN BANKS 4.036 101.0663 12/10/2027 15,000,000.00 15,159,945.00 15,110,249.20 49,695.80
3133EN4S6 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.896 99.2225 12/22/2027 15,000,000.00 14,883,375.00 14,923,478.64 (40,103.64)
3134GYAJ1 FEDERAL HOME LOAN MORTGAGE CORP 4.800 99.1903 12/30/2027 25,000,000.00 24,797,575.00 25,000,000.00 (202,425.00)
3134GYCF7 FEDERAL HOME LOAN MORTGAGE CORP 4.510 98.8702 12/30/2027 25,000,000.00 24,717,550.00 25,000,000.00 (282,450.00)
3133EN5N6 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.000 100.1486 01/06/2028 25,000,000.00 25,037,150.00 25,000,000.00 37,150.00
3133EN5N6 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.713 100.1486 01/06/2028 20,000,000.00 20,029,720.00 20,204,340.18 (174,620.18)
3133EN5N6 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.757 100.1486 01/06/2028 18,000,000.00 18,026,748.00 18,154,893.95 (128,145.95)
3133EN5N6 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.530 100.1486 01/06/2028 10,000,000.00 10,014,860.00 10,168,081.76 (153,221.76)
3134GYG71 FEDERAL HOME LOAN MORTGAGE CORP 5.050 99.3986 01/26/2028 10,000,000.00 9,939,860.00 10,000,000.00 (60,140.00)
3134GYG97 FEDERAL HOME LOAN MORTGAGE CORP 4.180 97.8879 02/07/2028 25,000,000.00 24,471,975.00 25,000,000.00 (528,025.00)
3134GYGR7 FEDERAL HOME LOAN MORTGAGE CORP 4.900 99.9891 02/09/2028 10,000,000.00 9,998,910.00 10,000,000.00 (1,090.00)
3134GYKJ0 FEDERAL HOME LOAN MORTGAGE CORP 5.276 99.9931 02/28/2028 10,000,000.00 9,999,310.00 10,000,000.00 (690.00)
3133EPEK7 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.620 98.5504 04/03/2028 10,000,000.00 9,855,040.00 10,000,000.00 (144,960.00)
3133EPGW9 FEDERAL FARM CREDIT BANKS FUNDING CORP 3.784 99.8284 04/25/2028 10,000,000.00 9,982,840.00 10,034,840.72 (52,000.72)
3130AVS94 FEDERAL HOME LOAN BANKS 5.150 99.1438 04/26/2028 20,000,000.00 19,828,760.00 20,000,000.00 (171,240.00)
3134GYR38 FEDERAL HOME LOAN MORTGAGE CORP 5.700 99.8736 05/15/2028 10,000,000.00 9,987,360.00 10,000,000.00 (12,640.00)
3133EPJS5 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.290 97.8332 05/16/2028 25,000,000.00 24,458,300.00 25,000,000.00 (541,700.00)
3133EPJS5 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.290 97.8332 05/16/2028 25,000,000.00 24,458,300.00 25,000,000.00 (541,700.00)
3130AW2R0 FEDERAL HOME LOAN BANKS 4.950 99.1101 05/23/2028 10,000,000.00 9,911,010.00 10,000,000.00 (88,990.00)
3133EPLE3 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.727 98.7069 05/30/2028 10,000,000.00 9,870,690.00 9,978,356.16 (107,666.16)
3133EPLE3 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.775 98.7069 05/30/2028 9,276,000.00 9,156,052.04 9,238,670.01 (82,617.96)
3134GYTV4 FEDERAL HOME LOAN MORTGAGE CORP 5.410 99.6590 06/07/2028 25,000,000.00 24,914,750.00 25,000,000.00 (85,250.00)
3134GYTV4 FEDERAL HOME LOAN MORTGAGE CORP 5.410 99.6590 06/07/2028 10,000,000.00 9,965,900.00 10,000,000.00 (34,100.00)
3130AVVX7 FEDERAL HOME LOAN BANKS 3.892 99.3289 06/09/2028 10,000,000.00 9,932,890.00 9,943,779.97 (10,889.97)
3130AWC24 FEDERAL HOME LOAN BANKS 3.987 100.3208 06/09/2028 10,000,000.00 10,032,080.00 10,004,780.51 27,299.49
3133EPNH4 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.171 99.8242 06/21/2028 15,000,000.00 14,973,630.00 14,825,620.67 148,009.33
3134GYUC4 FEDERAL HOME LOAN MORTGAGE CORP 5.200 99.9627 06/28/2028 10,000,000.00 9,996,270.00 10,000,000.00 (3,730.00)
3134GYVC3 FEDERAL HOME LOAN MORTGAGE CORP 6.000 100.0457 06/28/2028 25,000,000.00 25,011,425.00 25,000,000.00 11,425.00
3134GYXF4 FEDERAL HOME LOAN MORTGAGE CORP 6.000 100.0459 07/27/2028 10,000,000.00 10,004,590.00 10,000,000.00 4,590.00
3133EPJE6 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.357 98.2816 08/09/2028 10,000,000.00 9,828,160.00 9,655,250.96 172,909.04
3133EPTA3 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.300 100.0036 08/14/2028 25,000,000.00 25,000,900.00 24,811,397.43 189,502.57
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3130AWTK6 FEDERAL HOME LOAN BANKS 5.732 99.9673 08/22/2028 15,000,000.00 14,995,095.00 14,993,169.13 1,925.87
3133EPUN3 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.529 102.4126 08/28/2028 10,000,000.00 10,241,260.00 9,982,358.51 258,901.49
3133EPUN3 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.529 102.4126 08/28/2028 10,000,000.00 10,241,260.00 9,982,358.51 258,901.49
3133EPUN3 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.496 102.4126 08/28/2028 25,000,000.00 25,603,150.00 24,989,031.20 614,118.80
3130AWTR1 FEDERAL HOME LOAN BANKS 4.346 101.9019 09/08/2028 5,000,000.00 5,095,095.00 5,005,612.53 89,482.47
3133EPWK7 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.525 102.4858 09/22/2028 10,000,000.00 10,248,580.00 9,989,794.75 258,785.25
3133EPWK7 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.684 102.4858 09/22/2028 10,000,000.00 10,248,580.00 9,924,418.45 324,161.55
3133EPWK7 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.762 102.4858 09/22/2028 10,000,000.00 10,248,580.00 9,892,715.59 355,864.41
3133EPWM3 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.040 101.2864 09/22/2028 25,000,000.00 25,321,600.00 25,000,000.00 321,600.00
3133EPXE0 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.480 101.0140 10/02/2028 10,000,000.00 10,101,400.00 10,000,000.00 101,400.00
3133EPXE0 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.539 101.0140 10/02/2028 25,000,000.00 25,253,500.00 24,940,474.40 313,025.60
3134H1FB4 FEDERAL HOME LOAN MORTGAGE CORP 5.875 100.0813 10/03/2028 15,000,000.00 15,012,195.00 15,000,000.00 12,195.00
3134H1FG3 FEDERAL HOME LOAN MORTGAGE CORP 5.750 100.4364 10/11/2028 10,500,000.00 10,545,822.00 10,500,000.00 45,822.00
3134H1GP2 FEDERAL HOME LOAN MORTGAGE CORP 6.000 100.2988 10/17/2028 25,000,000.00 25,074,700.00 25,000,000.00 74,700.00
3133EPYT6 FEDERAL FARM CREDIT BANKS FUNDING CORP 5.520 101.1606 10/20/2028 25,000,000.00 25,290,150.00 25,000,000.00 290,150.00
3130AXL48 FEDERAL HOME LOAN BANKS 5.300 102.2517 10/20/2028 40,000,000.00 40,900,680.00 40,000,000.00 900,680.00
3130AXQC5 FEDERAL HOME LOAN BANKS 5.210 101.9713 11/03/2028 25,000,000.00 25,492,825.00 25,000,000.00 492,825.00
3134H1KZ5 FEDERAL HOME LOAN MORTGAGE CORP 5.500 99.9838 11/27/2028 10,000,000.00 9,998,380.00 10,000,000.00 (1,620.00)
3134H1KZ5 FEDERAL HOME LOAN MORTGAGE CORP 5.500 99.9838 11/27/2028 10,000,000.00 9,998,380.00 10,000,000.00 (1,620.00)
3130AXXU7 FEDERAL HOME LOAN BANKS 5.650 99.7815 12/06/2028 10,000,000.00 9,978,150.00 10,000,000.00 (21,850.00)

--- --- 3.264 97.7939 02/21/2026 5,396,368,458.33 5,276,717,855.65 5,383,770,826.82 (107,052,971.17)

Agency
  AGCY DISC

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
313384SN0 FEDERAL HOME LOAN BANKS 5.389 99.9853 02/01/2024 6,025,000.00 6,024,114.33 6,025,000.00 (885.68)
313384ST7 FEDERAL HOME LOAN BANKS 5.359 99.9267 02/06/2024 9,851,000.00 9,843,779.22 9,843,871.71 (92.49)
313384ST7 FEDERAL HOME LOAN BANKS 5.367 99.9267 02/06/2024 15,000,000.00 14,989,005.00 14,989,125.00 (120.00)
313312SW1 FEDERAL FARM CREDIT BANKS FUNDING CORP 4.800 99.8827 02/09/2024 10,000,000.00 9,988,270.00 9,989,666.67 (1,396.67)
313384SZ3 FEDERAL HOME LOAN BANKS 5.346 99.8387 02/12/2024 25,000,000.00 24,959,675.00 24,959,819.41 (144.41)
313384TB5 FEDERAL HOME LOAN BANKS 5.476 99.8094 02/14/2024 15,000,000.00 14,971,410.00 14,970,993.75 416.25
313396TB9 FEDERAL HOME LOAN MORTGAGE CORP 4.981 99.8094 02/14/2024 10,000,000.00 9,980,940.00 9,982,666.67 (1,726.67)
313396TC7 FEDERAL HOME LOAN MORTGAGE CORP 4.982 99.7947 02/15/2024 10,000,000.00 9,979,470.00 9,981,333.33 (1,863.33)
313384TJ8 FEDERAL HOME LOAN BANKS 5.352 99.7068 02/21/2024 50,000,000.00 49,853,400.00 49,853,888.89 (488.89)
313384TP4 FEDERAL HOME LOAN BANKS 5.359 99.6335 02/26/2024 10,000,000.00 9,963,350.00 9,963,854.17 (504.17)
313384TS8 FEDERAL HOME LOAN BANKS 5.360 99.5895 02/29/2024 15,000,000.00 14,938,425.00 14,939,275.00 (850.00)
313384WG0 FEDERAL HOME LOAN BANKS 5.477 98.6908 05/01/2024 10,000,000.00 9,869,080.00 9,866,875.00 2,205.00
313384WG0 FEDERAL HOME LOAN BANKS 5.477 98.6908 05/01/2024 15,000,000.00 14,803,620.00 14,800,312.50 3,307.50
313384WG0 FEDERAL HOME LOAN BANKS 5.477 98.6908 05/01/2024 10,000,000.00 9,869,080.00 9,866,875.00 2,205.00
313384WU9 FEDERAL HOME LOAN BANKS 5.438 98.5279 05/13/2024 10,000,000.00 9,852,790.00 9,850,541.67 2,248.33
313384WU9 FEDERAL HOME LOAN BANKS 5.438 98.5279 05/13/2024 10,000,000.00 9,852,790.00 9,850,541.67 2,248.33
313384WW5 FEDERAL HOME LOAN BANKS 5.434 98.5020 05/15/2024 15,000,000.00 14,775,300.00 14,771,633.33 3,666.67
313384WW5 FEDERAL HOME LOAN BANKS 5.434 98.5020 05/15/2024 15,000,000.00 14,775,300.00 14,771,633.33 3,666.67
313384XD6 FEDERAL HOME LOAN BANKS 5.457 98.4075 05/22/2024 10,000,000.00 9,840,750.00 9,836,737.50 4,012.50
313384XK0 FEDERAL HOME LOAN BANKS 5.451 98.3247 05/28/2024 15,000,000.00 14,748,705.00 14,743,087.50 5,617.50
313384XM6 FEDERAL HOME LOAN BANKS 5.197 98.2995 05/30/2024 6,900,000.00 6,782,665.50 6,785,958.33 (3,292.83)
313384XM6 FEDERAL HOME LOAN BANKS 5.429 98.2995 05/30/2024 10,000,000.00 9,829,950.00 9,826,127.78 3,822.22
313384XN4 FEDERAL HOME LOAN BANKS 5.430 98.2852 05/31/2024 15,000,000.00 14,742,780.00 14,737,000.00 5,780.00
313384XR5 FEDERAL HOME LOAN BANKS 5.115 98.2458 06/03/2024 10,000,000.00 9,824,580.00 9,831,729.17 (7,149.17)
313384XR5 FEDERAL HOME LOAN BANKS 5.372 98.2458 06/03/2024 15,000,000.00 14,736,870.00 14,733,756.25 3,113.75
313384XS3 FEDERAL HOME LOAN BANKS 5.373 98.2315 06/04/2024 15,000,000.00 14,734,725.00 14,731,591.67 3,133.33
313384XT1 FEDERAL HOME LOAN BANKS 5.084 98.2173 06/05/2024 10,000,000.00 9,821,730.00 9,830,034.72 (8,304.72)
313384YA1 FEDERAL HOME LOAN BANKS 5.457 98.1250 06/12/2024 15,000,000.00 14,718,750.00 14,710,150.00 8,600.00
313384YF0 FEDERAL HOME LOAN BANKS 5.281 98.0578 06/17/2024 15,000,000.00 14,708,670.00 14,709,445.83 (775.83)
313384YZ6 FEDERAL HOME LOAN BANKS 5.423 97.8247 07/05/2024 10,000,000.00 9,782,470.00 9,774,388.71 8,081.29
313384ZU6 FEDERAL HOME LOAN BANKS 5.358 97.5828 07/24/2024 10,000,000.00 9,758,280.00 9,750,358.34 7,921.66
313384ZU6 FEDERAL HOME LOAN BANKS 5.058 97.5828 07/24/2024 15,000,000.00 14,637,420.00 14,642,937.50 (5,517.50)
313384ZU6 FEDERAL HOME LOAN BANKS 5.058 97.5828 07/24/2024 25,000,000.00 24,395,700.00 24,404,895.84 (9,195.84)
313384ZU6 FEDERAL HOME LOAN BANKS 5.058 97.5828 07/24/2024 10,000,000.00 9,758,280.00 9,761,958.34 (3,678.34)
313384A25 FEDERAL HOME LOAN BANKS 5.065 97.5097 07/30/2024 25,000,000.00 24,377,425.00 24,383,750.00 (6,325.00)
313384C23 FEDERAL HOME LOAN BANKS 5.397 97.3163 08/15/2024 10,000,000.00 9,731,630.00 9,716,888.89 14,741.11
313384C23 FEDERAL HOME LOAN BANKS 5.397 97.3163 08/15/2024 10,000,000.00 9,731,630.00 9,716,888.89 14,741.11
313384G29 FEDERAL HOME LOAN BANKS 5.237 96.9235 09/16/2024 10,000,000.00 9,692,350.00 9,679,533.33 12,816.67
313384J75 FEDERAL HOME LOAN BANKS 5.208 96.6756 10/07/2024 10,000,000.00 9,667,560.00 9,652,437.89 15,122.11
313384N39 FEDERAL HOME LOAN BANKS 4.865 96.3647 11/04/2024 15,000,000.00 14,454,705.00 14,456,387.50 (1,682.50)
313384N70 FEDERAL HOME LOAN BANKS 4.921 96.3202 11/08/2024 25,000,000.00 24,080,050.00 24,072,114.58 7,935.42

--- --- 5.277 98.4529 05/22/2024 572,776,000.00 563,847,474.04 563,766,065.64 81,408.41

Agency CMO
  FHLMC CMO

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
3137BHCY1 FHMS K-044 A2 5.154 97.8483 01/25/2025 18,612,550.13 18,212,056.44 18,225,024.62 (12,968.18)
3137BHCY1 FHMS K-044 A2 5.179 97.8483 01/25/2025 14,942,640.79 14,621,114.01 14,615,708.76 5,405.25
3137FEUA6 FHMS K-730 A2 5.396 98.5939 01/25/2025 47,493,943.50 46,826,126.41 46,730,801.46 95,324.95

--- --- 5.301 98.2862 01/25/2025 81,049,134.42 79,659,296.87 79,571,534.85 87,762.02

Agency CMO
  FNMA CMO

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
3136AW7J0 FNA 2017-M8 A2 3.448 95.1220 05/25/2027 11,611,723.50 11,045,300.14 11,512,014.13 (466,713.99)

3136AW7J0 FNA 2017-M8 A2 3.448 95.1220 05/25/2027 11,611,723.50 11,045,300.14 11,512,014.13 (466,713.99)

Agency MBS
  FHLMC

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
3137FARE0 FHMS K-727 A2 5.613 98.8587 07/25/2024 19,758,031.92 19,532,535.48 19,552,334.81 (19,799.33)
3137FG7F6 FHMS K-732 A2 5.197 98.5353 05/25/2025 15,132,156.92 14,910,518.48 14,857,932.99 52,585.49
3137FMU67 FHMS K-735 A2 3.518 96.3794 05/25/2026 14,675,970.60 14,144,606.83 14,474,311.86 (329,705.02)
3137FNWX4 FHMS K-736 A2 3.655 95.0433 07/25/2026 10,000,000.00 9,504,326.40 9,702,478.83 (198,152.43)
3137BTUM1 FHMS K-061 A2 4.501 97.0868 11/25/2026 8,969,695.83 8,708,388.41 8,711,168.88 (2,780.47)
3137BTUM1 FHMS K-061 A2 4.561 97.0868 11/25/2026 8,471,379.40 8,224,589.05 8,211,788.74 12,800.32
3137BYLD0 FHMS K-L01 A2E 4.184 96.6313 02/25/2027 15,000,000.00 14,494,697.10 14,631,713.37 (137,016.27)
3137BXQY1 FHMS K-064 A2 3.154 96.5658 03/25/2027 1,000,000.00 965,657.85 1,001,134.96 (35,477.11)
3137F2LJ3 FHMS K-066 A2 3.111 96.0112 06/25/2027 11,095,000.00 10,652,440.53 11,087,825.70 (435,385.16)
3132XGRH1 FH WN2287 3.945 96.5800 11/01/2027 24,937,659.25 24,084,791.30 24,769,142.50 (684,351.19)
3132XGRH1 FH WN2287 4.073 96.5800 11/01/2027 24,937,659.25 24,084,791.30 24,705,484.31 (620,693.00)
3132XGQ74 FH WN2277 4.062 97.5300 11/01/2027 9,975,063.70 9,728,679.63 9,885,235.45 (156,555.83)
3132XFLR7 FH WN1235 4.690 97.9362 01/01/2028 20,000,000.00 19,587,230.20 19,800,199.08 (212,968.88)
3132XFLR7 FH WN1235 4.333 97.9362 01/01/2028 10,000,000.00 9,793,615.10 9,960,336.54 (166,721.44)
3137FGZH1 FHMS K-W06 A2 5.290 96.9906 06/25/2028 25,000,000.00 24,247,640.25 23,613,834.04 633,806.21
3137FJYH6 FHMS K-W07 A2 5.264 96.2619 09/25/2028 16,627,402.00 16,005,854.75 15,550,417.38 455,437.37
3132XGX35 FH WN2497 4.611 100.4200 10/01/2028 28,340,000.00 28,459,028.00 28,192,006.48 267,021.52

--- --- 4.484 97.4364 06/08/2027 263,920,018.86 257,129,390.67 258,707,345.92 (1,577,955.24)

Agency MBS
  FNMA

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
3136AKQM8 FNA 2014-M8 A2 5.910 99.0793 06/25/2024 5,955,371.80 5,900,541.23 5,921,827.04 (21,285.81)
3136AMST7 FNA 2015-M03 A2 6.104 98.0689 10/25/2024 11,407,535.15 11,187,245.26 11,182,130.82 5,114.44
3138LAF46 FN AM9186 5.429 96.8830 06/01/2025 5,453,566.81 5,283,579.13 5,311,754.95 (28,175.82)
3140JAVC9 FN BM6010 4.860 97.6293 09/01/2025 17,010,662.06 16,607,387.24 16,683,408.13 (76,020.89)
3138LCH81 FN AN0254 3.738 96.8860 12/01/2025 7,301,854.09 7,074,474.36 7,228,380.82 (153,906.46)
3138LCHR9 FEDERAL NATIONAL MORTGAGE ASSOCIATION 2.939 96.8680 12/01/2025 13,961,479.95 13,524,206.40 13,954,670.88 (430,464.48)
3138LD5W9 FN AN1760 4.176 94.8490 06/01/2026 15,000,000.00 14,227,350.00 14,754,985.12 (527,635.12)
3138LENE7 FN AN2188 3.543 94.6060 07/01/2026 9,908,261.20 9,373,809.59 9,795,592.36 (421,782.77)
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3140HV2G8 FN BL4374 4.291 93.3960 10/01/2026 21,300,000.00 19,893,348.00 19,984,960.07 (91,612.07)
3138LHUZ5 FN AN5099 3.076 95.9410 04/01/2027 23,883,145.00 22,913,728.14 23,867,950.53 (954,222.39)
3138LHZL1 FN AN5246 3.365 95.4170 05/01/2027 7,100,000.00 6,774,607.00 7,077,899.32 (303,292.32)
3138LJ5T3 FN AN6257 4.582 95.7590 08/01/2027 15,210,736.95 14,565,649.60 14,639,302.78 (73,653.18)
3136AY6X6 FNA 2017-M15 A2 4.609 95.1811 09/25/2027 14,505,022.24 13,806,040.74 14,016,452.09 (210,411.35)
3136BML55 FNA 2022-M11 A2 4.554 94.9991 10/25/2027 26,394,951.60 25,074,956.44 25,446,487.20 (371,530.77)
3140LHVX5 FN BS6929 4.280 99.1610 11/01/2027 31,100,000.00 30,839,071.00 31,021,420.07 (182,349.07)
3140LH4A5 FN BS7116 4.363 99.3630 11/01/2027 20,210,000.00 20,081,262.30 20,210,000.00 (128,737.70)
3140LHSB7 FN BS6813 4.363 99.6430 02/01/2028 19,478,000.00 19,408,463.54 19,463,211.33 (54,747.79)
3140LJS23 FN BS7736 4.416 98.7220 02/01/2028 20,000,000.00 19,744,400.00 19,781,743.33 (37,343.33)
3140LJS23 FN BS7736 4.071 98.7220 02/01/2028 15,000,000.00 14,808,300.00 15,000,000.00 (191,700.00)
3140LJS23 FN BS7736 4.078 98.7220 02/01/2028 10,000,000.00 9,872,200.00 10,000,000.00 (127,800.00)
3140LKJC8 FN BS8358 4.074 98.8320 04/01/2028 24,459,000.00 24,173,318.88 24,459,000.00 (285,681.12)
3140LKJP9 FN BS8369 4.649 98.7710 05/01/2028 16,850,000.00 16,642,913.50 16,662,989.38 (20,075.88)
3140LKYQ0 FN BS8818 4.526 98.0140 06/01/2028 25,000,000.00 24,503,500.00 24,440,705.68 62,794.32
3140LKU84 FN BS8706 4.510 98.6870 06/01/2028 25,000,000.00 24,671,750.00 24,539,627.08 132,122.92
3136BQDE6 FNA 2023-M6 4.724 98.8286 07/25/2028 25,000,000.00 24,707,141.25 24,499,541.81 207,599.44
3140LLMH1 FN BS9359 5.051 101.7740 08/01/2028 15,874,000.00 16,155,604.76 15,712,260.16 443,344.60
3140LLFK2 FN BS9169 5.040 101.4190 08/01/2028 17,532,000.00 17,780,779.08 17,291,387.55 489,391.53
3140LLB83 FN BS9062 5.049 100.4300 09/01/2028 20,000,000.00 20,086,000.00 19,515,949.00 570,051.00
3140LLKK6 FN BS9297 5.110 100.2070 10/01/2028 21,050,000.00 21,093,573.50 20,440,000.66 653,572.84
3140LLZT1 FN BS9753 5.092 102.9310 10/01/2028 20,000,000.00 20,586,200.00 19,949,652.39 636,547.61

--- --- 4.462 98.1779 09/17/2027 520,945,586.85 511,361,400.93 512,853,290.55 (1,491,889.62)

CD
  CD

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
65558U4B5 Nordea ABP - New York Branch 5.490 100.0000 02/02/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
22536DSS8 Credit Agricole Corporate And Investment Bank, New 5.320 100.0000 02/06/2024 150,000,000.00 150,000,000.00 150,000,000.00 0.00
22536DTV0 Credit Agricole Corporate And Investment Bank, New 5.320 100.0000 02/13/2024 150,000,000.00 150,000,000.00 150,000,000.00 0.00
22536DUY2 Credit Agricole Corporate And Investment Bank, New 5.320 100.0000 02/20/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
22536DUZ9 Credit Agricole Corporate And Investment Bank, New 5.320 100.0000 02/27/2024 35,000,000.00 35,000,000.00 35,000,000.00 0.00
22536DVL9 Credit Agricole Corporate And Investment Bank, New 5.320 100.0000 02/27/2024 45,000,000.00 45,000,000.00 45,000,000.00 0.00
78015JWS2 Royal Bank of Canada New York Branch 5.770 100.0000 03/15/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115BPL8 Toronto-Dominion Bank - New York Branch 5.920 100.0000 03/25/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
65558U5R9 Nordea ABP - New York Branch 5.310 100.0000 03/25/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
78015JYN1 Royal Bank of Canada New York Branch 5.900 100.0000 03/26/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
86959TBC9 SVENSKA HANDELSBANKEN AB 5.330 100.0000 04/30/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
78015J4X2 Royal Bank of Canada New York Branch 5.810 100.0000 05/14/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
06367DG74 Bank of Montreal - Chicago Branch 5.420 100.0000 05/22/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
06367DD77 Bank of Montreal - Chicago Branch 5.820 100.0000 05/28/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115B2M1 Toronto-Dominion Bank - New York Branch 5.860 100.0000 05/31/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115B2Z2 Toronto-Dominion Bank - New York Branch 5.870 100.0000 05/31/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
21684XM86 COÖPERATIEVE RABOBANK U.A., NEW YORK BRANCH 5.530 100.0000 06/07/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
78015JB71 Royal Bank of Canada New York Branch 5.850 100.0000 06/21/2024 25,000,000.00 25,000,000.00 25,000,000.00 0.00
89115BCZ1 Toronto-Dominion Bank - New York Branch 5.870 100.0000 06/24/2024 25,000,000.00 25,000,000.00 25,000,000.00 0.00
86959R6X3 Svenska Handels AB Publ - New York Branch 5.670 100.0000 06/24/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
06417M4J1 Bank of Nova Scotia - Houston Branch 5.900 100.0000 06/28/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
21684XN28 COÖPERATIEVE RABOBANK U.A., NEW YORK BRANCH 5.490 100.0000 07/10/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
06367DGB5 Bank of Montreal - Chicago Branch 5.370 100.0000 07/11/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
78015JBP1 Royal Bank of Canada New York Branch 5.910 100.0000 08/12/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
78015JBT3 Royal Bank of Canada New York Branch 5.910 100.0000 08/19/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
06367DGG4 Bank of Montreal - Chicago Branch 5.280 100.0000 08/21/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115BDD9 Toronto-Dominion Bank - New York Branch 5.940 100.0000 08/26/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
06367DFY6 Bank of Montreal - Chicago Branch 5.550 100.0000 09/06/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115BD98 Toronto-Dominion Bank - New York Branch 5.950 100.0000 09/09/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
21684XN36 COÖPERATIEVE RABOBANK U.A., NEW YORK BRANCH 5.540 100.0000 09/09/2024 25,000,000.00 25,000,000.00 25,000,000.00 0.00
21684XN44 COÖPERATIEVE RABOBANK U.A., NEW YORK BRANCH 5.520 100.0113 09/09/2024 100,000,000.00 100,011,288.93 100,011,288.93 0.00
89115BD56 Toronto-Dominion Bank - New York Branch 5.970 100.0000 09/23/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
78015JJT5 Royal Bank of Canada New York Branch 5.250 100.0000 10/02/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
78015JJT5 Royal Bank of Canada New York Branch 5.250 100.0000 10/02/2024 10,000,000.00 10,000,000.00 10,000,000.00 0.00
78015JDK0 Royal Bank of Canada New York Branch 5.880 100.0000 10/22/2024 25,000,000.00 25,000,000.00 25,000,000.00 0.00
86959TAY2 SVENSKA HANDELSBANKEN AB 5.200 100.0000 10/25/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115BPR5 Toronto-Dominion Bank - New York Branch 5.250 100.0000 10/28/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115BNM8 Toronto-Dominion Bank - New York Branch 5.460 100.0000 11/08/2024 25,000,000.00 25,000,000.00 25,000,000.00 0.00
78015JHX8 Royal Bank of Canada New York Branch 5.470 100.0000 11/12/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115BL99 Toronto-Dominion Bank - New York Branch 5.680 100.0000 11/21/2024 25,000,000.00 25,000,000.00 25,000,000.00 0.00
78015JHP5 Royal Bank of Canada New York Branch 5.460 100.0000 11/27/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115BPV6 Toronto-Dominion Bank - New York Branch 5.210 100.0000 11/27/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115D4N3 Toronto-Dominion Bank - New York Branch 5.140 100.0000 11/27/2024 25,000,000.00 25,000,000.00 25,000,000.00 0.00
89115BPD6 Toronto-Dominion Bank - New York Branch 5.490 100.0000 12/09/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
78015JJ32 Royal Bank of Canada New York Branch 5.460 100.0000 12/11/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
78015JJP3 Royal Bank of Canada New York Branch 5.230 100.0000 12/18/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
89115BPZ7 Toronto-Dominion Bank - New York Branch 5.120 100.0000 01/24/2025 50,000,000.00 50,000,000.00 50,000,000.00 0.00

--- --- 5.532 100.0005 07/08/2024 2,365,000,000.00 2,365,011,288.93 2,365,011,288.93 0.00

CP
  CP

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
63763PB16 National Securities Clearing Corporation 5.596 100.0000 02/01/2024 20,000,000.00 20,000,000.00 20,000,000.00 0.00
7426M2B18 Private Export Funding Corporation 5.515 100.0000 02/01/2024 25,000,000.00 25,000,000.00 25,000,000.00 0.00
82619TB14 Siemens Capital Company LLC 5.438 100.0000 02/01/2024 4,400,000.00 4,400,000.00 4,400,000.00 0.00
24422LB28 John Deere Capital Corporation 5.578 99.9848 02/02/2024 50,000,000.00 49,992,416.67 49,992,416.67 0.00
6698M4B27 Novartis Finance Corporation 5.375 99.9853 02/02/2024 50,000,000.00 49,992,638.89 49,992,638.89 0.00
6698M4B27 Novartis Finance Corporation 5.375 99.9853 02/02/2024 19,950,000.00 19,947,062.92 19,947,062.92 0.00
59515MB53 Microsoft Corporation 5.474 99.9403 02/05/2024 35,000,000.00 34,979,116.67 34,979,194.44 (77.78)
59515MB53 Microsoft Corporation 5.494 99.9403 02/05/2024 25,000,000.00 24,985,083.33 24,985,083.33 0.00
63763PB57 National Securities Clearing Corporation 5.534 99.9398 02/05/2024 50,000,000.00 49,969,888.89 49,969,888.89 0.00
63763PB65 National Securities Clearing Corporation 5.437 99.9258 02/06/2024 25,000,000.00 24,981,458.33 24,981,458.33 (0.00)
63763PB65 National Securities Clearing Corporation 5.437 99.9258 02/06/2024 50,000,000.00 49,962,916.67 49,962,916.67 0.00
63763PB73 National Securities Clearing Corporation 5.533 99.9097 02/07/2024 30,000,000.00 29,972,900.00 29,972,900.00 0.00
59515MB79 Microsoft Corporation 5.434 99.9112 02/07/2024 25,000,000.00 24,977,791.67 24,977,791.67 0.00
06054NB75 BofA Securities, Inc. 5.520 99.9097 02/07/2024 50,000,000.00 49,954,833.33 49,954,833.33 0.00
7426M2B83 Private Export Funding Corporation 5.380 99.8969 02/08/2024 50,000,000.00 49,948,472.22 49,948,472.22 0.00
89233GB96 Toyota Motor Credit Corporation 5.563 99.8789 02/09/2024 50,000,000.00 49,939,444.54 49,939,444.54 0.00
82619TB97 Siemens Capital Company LLC 5.396 99.8820 02/09/2024 50,000,000.00 49,941,000.00 49,941,000.00 0.00
89233GBC9 Toyota Motor Credit Corporation 5.563 99.8335 02/12/2024 20,000,000.00 19,966,694.44 19,966,694.44 0.00
63763PBC2 National Securities Clearing Corporation 5.407 99.8374 02/12/2024 40,000,000.00 39,934,977.78 39,934,977.78 0.00
06054NBD2 BofA Securities, Inc. 5.523 99.8193 02/13/2024 100,000,000.00 99,819,333.33 99,819,333.33 0.00
59515MBL8 Microsoft Corporation 5.493 99.7171 02/20/2024 50,000,000.00 49,858,555.56 49,858,555.56 0.00
63763PBL2 National Securities Clearing Corporation 5.576 99.7124 02/20/2024 25,000,000.00 24,928,090.28 24,928,090.28 0.00
6698M4BL5 Novartis Finance Corporation 5.456 99.7203 02/20/2024 50,000,000.00 49,860,138.89 49,858,819.44 1,319.44
6698M4BL5 Novartis Finance Corporation 5.456 99.7203 02/20/2024 38,000,000.00 37,893,705.55 37,892,702.78 1,002.78
6698M4BL5 Novartis Finance Corporation 5.382 99.7203 02/20/2024 50,000,000.00 49,860,138.89 49,860,138.89 (0.00)
6698M4BL5 Novartis Finance Corporation 5.382 99.7203 02/20/2024 33,250,000.00 33,156,992.36 33,156,992.36 0.00
59515MBS3 Microsoft Corporation 5.513 99.6264 02/26/2024 25,000,000.00 24,906,597.22 24,906,597.22 0.00
82619TBS5 Siemens Capital Company LLC 5.449 99.6326 02/26/2024 30,500,000.00 30,387,954.86 30,386,895.83 1,059.03
82619TBS5 Siemens Capital Company LLC 5.383 99.6326 02/26/2024 50,000,000.00 49,816,319.45 49,816,319.45 0.00
7426M2BT7 Private Export Funding Corporation 5.438 99.6151 02/27/2024 50,000,000.00 49,807,527.78 49,807,527.78 0.00
6698M4BT8 Novartis Finance Corporation 5.384 99.6172 02/27/2024 38,880,000.00 38,731,176.00 38,731,176.00 0.00
89233GC53 Toyota Motor Credit Corporation 5.522 99.5041 03/05/2024 50,000,000.00 49,752,041.67 49,752,041.67 0.00
06054NC58 BofA Securities, Inc. 5.563 99.5004 03/05/2024 25,000,000.00 24,875,104.17 24,875,104.17 0.00
63763PCF4 National Securities Clearing Corporation 5.583 99.3490 03/15/2024 50,000,000.00 49,674,513.89 49,674,513.89 0.00
46640PCR2 J.P. Morgan Securities LLC 5.782 99.1785 03/25/2024 50,000,000.00 49,589,250.00 49,589,250.00 0.00
59515ME19 Microsoft Corporation 5.503 98.6600 05/01/2024 25,000,000.00 24,665,000.00 24,665,000.00 0.00
59515ME68 Microsoft Corporation 5.515 98.5829 05/06/2024 36,800,000.00 36,278,513.33 36,278,513.33 0.00
46651VDN3 J.P. Morgan Securities LLC 5.930 100.0000 05/10/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
59515MEA9 Microsoft Corporation 5.476 98.5315 05/10/2024 50,000,000.00 49,265,750.00 49,265,750.00 0.00
59515MED3 Microsoft Corporation 5.508 98.4813 05/13/2024 50,000,000.00 49,240,666.67 49,240,666.67 0.00
59515MEF8 Microsoft Corporation 5.508 98.4573 05/15/2024 25,000,000.00 24,614,333.33 24,612,888.89 1,444.44
59515MEF8 Microsoft Corporation 5.476 98.4573 05/15/2024 50,000,000.00 49,228,666.66 49,228,666.66 0.00
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7426M2EF4 Private Export Funding Corporation 5.349 98.4920 05/15/2024 25,000,000.00 24,623,000.00 24,623,000.00 0.00
59515MEH4 Microsoft Corporation 5.455 98.4336 05/17/2024 50,000,000.00 49,216,777.78 49,216,777.78 0.00
7426M4EM5 Private Export Funding Corporation 5.534 98.3592 05/21/2024 10,000,000.00 9,835,916.67 9,835,916.67 0.00
7426M4EM5 Private Export Funding Corporation 5.534 98.3592 05/21/2024 10,000,000.00 9,835,916.67 9,835,916.67 0.00
7426M4EM5 Private Export Funding Corporation 5.534 98.3592 05/21/2024 10,000,000.00 9,835,916.67 9,835,916.67 0.00
59515MEN1 Microsoft Corporation 5.509 98.3504 05/22/2024 25,000,000.00 24,587,604.16 24,586,833.33 770.83
59515MEN1 Microsoft Corporation 5.495 98.3504 05/22/2024 10,000,000.00 9,835,041.66 9,835,041.66 0.00
7426M4EP8 Private Export Funding Corporation 5.523 98.3387 05/23/2024 25,000,000.00 24,584,666.67 24,584,666.67 0.00
7426M2EQ0 Private Export Funding Corporation 5.469 98.3364 05/24/2024 35,000,000.00 34,417,736.11 34,417,736.11 0.00
7426M2EV9 Private Export Funding Corporation 5.410 98.2726 05/29/2024 50,000,000.00 49,136,305.56 49,136,305.56 0.00
59515MEX9 Microsoft Corporation 5.499 98.2167 05/31/2024 50,000,000.00 49,108,333.33 49,108,333.33 0.00
59515MF42 Microsoft Corporation 5.402 98.1848 06/04/2024 50,000,000.00 49,092,388.89 49,092,388.89 0.00
59515MF75 Microsoft Corporation 5.498 98.1126 06/07/2024 50,000,000.00 49,056,319.44 49,056,319.44 0.00
7426M2F71 Private Export Funding Corporation 5.339 98.1620 06/07/2024 25,000,000.00 24,540,506.94 24,540,506.94 0.00
46651VET9 J.P. Morgan Securities LLC 5.600 100.0000 06/10/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
46651VEV4 J.P. Morgan Securities LLC 5.530 100.0000 06/20/2024 50,000,000.00 50,000,000.00 50,000,000.00 0.00
63763PFU8 National Securities Clearing Corporation 5.629 97.7594 06/28/2024 50,000,000.00 48,879,722.22 48,879,722.22 0.00
7426M4GB7 Private Export Funding Corporation 5.372 97.6655 07/11/2024 50,000,000.00 48,832,750.00 48,832,750.00 0.00
7426M2GK1 Private Export Funding Corporation 5.281 97.5871 07/19/2024 25,000,000.00 24,396,763.89 24,396,763.89 0.00
7426M2H79 Private Export Funding Corporation 5.163 97.3784 08/07/2024 50,000,000.00 48,689,222.22 48,689,222.22 0.00
21687AJ38 COÖPERATIEVE RABOBANK U.A., NEW YORK BRANCH 5.470 96.8407 09/03/2024 25,000,000.00 24,210,173.61 24,210,173.61 0.00
89116EJ61 Toronto Dominion Holdings (U.S.A.), Inc. 5.481 96.7906 09/06/2024 50,000,000.00 48,395,277.78 48,395,277.78 0.00
89116EJD6 Toronto Dominion Holdings (U.S.A.), Inc. 5.321 96.7813 09/13/2024 50,000,000.00 48,390,625.00 48,390,625.00 0.00

--- --- 5.482 99.1190 04/08/2024 2,496,780,000.00 2,474,558,031.49 2,474,552,512.75 5,518.74

Corporate
  CORP

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
037833BY5 APPLE INC 4.412 97.4985 02/23/2026 10,000,000.00 9,749,850.00 9,774,004.32 (24,154.32)
037833BY5 APPLE INC 4.411 97.4985 02/23/2026 436,000.00 425,093.46 426,150.76 (1,057.30)
594918CG7 MICROSOFT CORP 4.560 97.5091 09/15/2026 14,108,000.00 13,756,583.83 13,708,956.96 47,626.87
037833CJ7 APPLE INC 4.528 97.4157 02/09/2027 4,700,000.00 4,578,537.90 4,545,722.66 32,815.24

--- --- 4.502 97.4904 07/27/2026 29,244,000.00 28,510,065.19 28,454,834.70 55,230.48

MM Fund
  MMFUND

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
949921126 ALLSPRING:GOVT MM SEL 5.270 1.0000 01/31/2024 49,000,000.00 49,000,000.00 49,000,000.00 0.00
949921126 ALLSPRING:GOVT MM SEL 5.270 1.0000 01/31/2024 40,000,000.00 40,000,000.00 40,000,000.00 0.00
608919718 FEDERATED HRMS GV O PRMR 5.260 1.0000 01/31/2024 1,000,000.00 1,000,000.00 1,000,000.00 0.00
31607A703 FIDELITY IMM:GOVT INSTL 5.260 1.0000 01/31/2024 1,000,000.00 1,000,000.00 1,000,000.00 0.00
61747C707 MORG STAN I LQ:GV I 5.210 1.0000 01/31/2024 1,000,000.00 1,000,000.00 1,000,000.00 0.00
4812CA538 JPMORGAN:US GVT MM EMPWR 5.210 1.0000 01/31/2024 1,000,000.00 1,000,000.00 1,000,000.00 0.00
85749T517 SS INST INV:US GV MM OPP 5.260 1.0000 01/31/2024 6,000,000.00 6,000,000.00 6,000,000.00 0.00
4812CA538 JPMORGAN:US GVT MM EMPWR 5.210 1.0000 01/31/2024 1,000,000.00 1,000,000.00 1,000,000.00 0.00

--- --- 5.267 1.0000 01/31/2024 100,000,000.00 100,000,000.00 100,000,000.00 0.00

Muni
  MUNI

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
826239FY6 SIERRA CALIF JT CMNTY COLLEGE DIST 0.344 97.5210 08/01/2024 500,000.00 487,605.00 500,000.00 (12,395.00)
826239GH2 SIERRA CALIF JT CMNTY COLLEGE DIST 0.354 97.6080 08/01/2024 720,000.00 702,777.60 720,000.00 (17,222.40)
802498YY5 SANTA MONICA-MALIBU UNIFIED SCHOOL FACILITY IMPROV 0.396 97.8470 08/01/2024 1,000,000.00 978,470.00 1,000,000.00 (21,530.00)
93974ETF3 WASHINGTON ST 0.470 97.7440 08/01/2024 14,995,000.00 14,656,712.80 14,995,000.00 (338,287.20)
419792F84 HAWAII ST 0.713 97.8180 08/01/2024 9,000,000.00 8,803,620.00 9,000,000.00 (196,380.00)
074437HA5 BEAUMONT CALIF UNI SCH DIST 0.690 97.4850 08/01/2024 275,000.00 268,083.75 275,000.00 (6,916.25)
987388GU3 YOSEMITE CALIF CMNTY COLLEGE DIST 1.440 98.1840 08/01/2024 700,000.00 687,288.00 700,000.00 (12,712.00)
757710US5 REDONDO BEACH CALIF UNI SCH DIST 1.571 98.1560 08/01/2024 500,000.00 490,780.00 500,000.00 (9,220.00)
93974EYA8 WASHINGTON ST 3.350 99.1700 08/01/2024 13,475,000.00 13,363,157.50 13,475,000.00 (111,842.50)
419792A71 HAWAII ST 0.713 97.1440 10/01/2024 10,000,000.00 9,714,400.00 10,000,000.00 (285,600.00)
419792D37 HAWAII ST 0.713 97.2080 10/01/2024 2,500,000.00 2,430,200.00 2,500,000.00 (69,800.00)
882724XK8 TEXAS ST 0.794 97.3100 10/01/2024 5,810,000.00 5,653,711.00 5,810,000.00 (156,289.00)
419792F92 HAWAII ST 1.033 95.0130 08/01/2025 6,250,000.00 5,938,312.50 6,250,000.00 (311,687.50)
802498YZ2 SANTA MONICA-MALIBU UNIFIED SCHOOL FACILITY IMPROV 0.669 94.3600 08/01/2025 1,000,000.00 943,600.00 1,000,000.00 (56,400.00)
56781RKT3 MARIN CALIF CMNTY COLLEGE DIST 0.763 94.5750 08/01/2025 1,065,000.00 1,007,223.75 1,065,000.00 (57,776.25)
074437HB3 BEAUMONT CALIF UNI SCH DIST 1.109 94.3400 08/01/2025 500,000.00 471,700.00 500,000.00 (28,300.00)
7994082E8 SAN RAMON VALLEY CALIF UNI SCH DIST 0.967 94.8370 08/01/2025 4,505,000.00 4,272,406.85 4,505,000.00 (232,593.15)
93974EYB6 WASHINGTON ST 3.350 98.1350 08/01/2025 10,065,000.00 9,877,287.75 10,065,000.00 (187,712.25)
419792A89 HAWAII ST 1.033 97.3470 10/01/2025 12,775,000.00 12,436,079.25 13,131,755.53 (695,676.28)
419792D45 HAWAII ST 1.033 94.6240 10/01/2025 3,660,000.00 3,463,238.40 3,660,000.00 (196,761.60)
93974EYC4 WASHINGTON ST 3.370 97.4780 08/01/2026 20,825,000.00 20,299,793.50 20,825,000.00 (525,206.50)
13063D3N6 CALIFORNIA ST 4.847 101.9610 03/01/2027 9,300,000.00 9,482,373.00 9,300,000.00 182,373.00
419792M29 HAWAII ST 4.513 102.7910 10/01/2027 5,000,000.00 5,139,550.00 5,081,470.84 58,079.16

--- --- 2.054 97.8801 07/13/2025 134,420,000.00 131,568,370.65 134,858,226.37 (3,289,855.72)

Mutual Fund
  Open-End Fund

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
CLTRSF CALTRUST 4.880 1.0086 --- 93,213,169.12 94,017,200.84 94,017,200.84 (0.00)

CLTRSF CALTRUST 4.880 1.0086 --- 93,213,169.12 94,017,200.84 94,017,200.84 (0.00)

Non-US Gov
  SUPRANATIONAL

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
45906M3C3 INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPM 2.540 99.4960 03/28/2024 3,895,000.00 3,875,369.20 3,893,317.87 (17,948.67)
45950VPQ3 INTERNATIONAL FINANCE CORP 0.273 97.2435 08/22/2024 25,000,000.00 24,310,885.00 24,996,857.68 (685,972.68)
45950VQG4 INTERNATIONAL FINANCE CORP 0.484 96.8725 09/23/2024 25,000,000.00 24,218,125.00 24,992,977.87 (774,852.87)
45950KCR9 INTERNATIONAL FINANCE CORP 5.358 97.4715 10/16/2024 25,000,000.00 24,367,875.00 24,322,351.85 45,523.15
45950VQL3 INTERNATIONAL FINANCE CORPORATION 0.719 96.5663 10/29/2024 25,000,000.00 24,141,578.00 24,992,872.65 (851,294.65)
459058DX8 INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPM 5.197 98.0691 11/25/2024 25,000,000.00 24,517,275.00 24,471,483.38 45,791.62
45950VRA6 INTERNATIONAL FINANCE CORP 1.099 96.0330 01/21/2025 25,000,000.00 24,008,250.00 24,985,991.10 (977,741.10)
45950VRX6 INTERNATIONAL FINANCE CORP 4.077 99.0685 02/01/2027 25,000,000.00 24,767,131.00 24,947,358.67 (180,227.67)

--- --- 2.440 97.3764 02/16/2025 178,895,000.00 174,206,488.20 177,603,211.08 (3,396,722.88)

Repo
  REPO

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
RP02012024533 Repurchase aggrement 5.330 100.0000 02/01/2024 400,000,000.00 400,000,000.00 400,000,000.00 0.00

RP02012024533 Repurchase aggrement 5.330 100.0000 02/01/2024 400,000,000.00 400,000,000.00 400,000,000.00 0.00

US Gov
T-BILL

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
912797JD0 UNITED STATES TREASURY 5.388 99.8245 02/13/2024 50,000,000.00 49,912,250.00 49,912,650.00 (400.00)
912797GP6 UNITED STATES TREASURY 5.592 99.5901 02/29/2024 25,000,000.00 24,897,527.75 24,895,950.83 1,576.92
912797HH3 UNITED STATES TREASURY 5.314 98.6805 05/02/2024 65,000,000.00 64,142,325.00 64,158,279.07 (15,954.07)
912797HH3 UNITED STATES TREASURY 5.322 98.6805 05/02/2024 50,000,000.00 49,340,250.00 49,351,170.00 (10,920.00)
912797FH5 UNITED STATES TREASURY 5.466 98.4848 05/16/2024 50,000,000.00 49,242,396.00 49,237,911.46 4,484.54
912797HR1 UNITED STATES TREASURY 5.285 98.3869 05/23/2024 35,000,000.00 34,435,411.15 34,446,844.45 (11,433.30)
912797HR1 UNITED STATES TREASURY 5.275 98.3869 05/23/2024 30,000,000.00 29,516,066.70 29,526,706.66 (10,639.96)
912797JY4 UNITED STATES TREASURY 5.353 98.3165 05/28/2024 50,000,000.00 49,158,250.00 49,159,078.75 (828.75)
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912797FS1 UNITED STATES TREASURY 5.334 98.1140 06/13/2024 50,000,000.00 49,056,993.00 49,055,422.92 1,570.08
912796ZW2 UNITED STATES TREASURY 5.303 98.0400 06/20/2024 50,000,000.00 49,020,000.00 49,011,755.55 8,244.45
912797GB7 UNITED STATES TREASURY 5.403 97.7482 07/11/2024 10,000,000.00 9,774,823.60 9,770,306.67 4,516.93
912797GK7 UNITED STATES TREASURY 5.463 97.4039 08/08/2024 30,000,000.00 29,221,162.50 29,181,393.75 39,768.75

--- UNITED STATES TREASURY 5.363 98.5326 05/14/2024 495,000,000.00 487,717,455.70 487,707,470.11 9,985.59

US Gov
  US GOV

Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss
91282CBM2 UNITED STATES TREASURY 0.219 99.7813 02/15/2024 25,000,000.00 24,945,312.50 24,999,105.23 (53,792.73)
91282CBR1 UNITED STATES TREASURY 0.287 99.4063 03/15/2024 50,000,000.00 49,703,125.00 49,997,832.46 (294,707.46)
912828W71 UNITED STATES TREASURY 2.395 99.4688 03/31/2024 30,000,000.00 29,840,625.00 29,987,325.80 (146,700.80)
91282CEG2 UNITED STATES TREASURY 2.358 99.5000 03/31/2024 10,000,000.00 9,950,000.00 9,998,306.83 (48,306.83)
9128286R6 UNITED STATES TREASURY 4.390 99.2500 04/30/2024 25,000,000.00 24,812,500.00 24,874,086.04 (61,586.04)
912828WJ5 UNITED STATES TREASURY 5.256 99.2031 05/15/2024 50,000,000.00 49,601,562.50 49,622,685.19 (21,122.69)
91282CCC3 UNITED STATES TREASURY 4.274 98.5781 05/15/2024 15,000,000.00 14,786,718.75 14,834,039.35 (47,320.60)
912828XT2 UNITED STATES TREASURY 2.567 98.9375 05/31/2024 10,000,000.00 9,893,750.00 9,981,966.48 (88,216.48)
91282CER8 UNITED STATES TREASURY 2.502 99.0781 05/31/2024 20,000,000.00 19,815,625.00 19,999,871.75 (184,246.75)
91282CER8 UNITED STATES TREASURY 2.563 99.0781 05/31/2024 20,000,000.00 19,815,625.00 19,996,018.84 (180,393.84)
91282CCG4 UNITED STATES TREASURY 5.185 98.1875 06/15/2024 10,000,000.00 9,818,750.00 9,824,876.75 (6,126.75)
912828XX3 UNITED STATES TREASURY 3.217 98.7031 06/30/2024 10,000,000.00 9,870,312.50 9,951,995.48 (81,682.98)
912828XX3 UNITED STATES TREASURY 2.558 98.7031 06/30/2024 25,000,000.00 24,675,781.25 24,944,490.13 (268,708.88)
91282CFA4 UNITED STATES TREASURY 5.386 98.9531 07/31/2024 100,000,000.00 98,953,125.00 98,861,595.52 91,529.48
912828D56 UNITED STATES TREASURY 5.503 98.5469 08/15/2024 50,000,000.00 49,273,437.50 49,191,708.59 81,728.91
912828D56 UNITED STATES TREASURY 5.508 98.5469 08/15/2024 5,000,000.00 4,927,343.75 4,919,052.34 8,291.41
91282CFG1 UNITED STATES TREASURY 5.441 98.9063 08/31/2024 25,000,000.00 24,726,562.50 24,694,553.90 32,008.60
91282CCX7 UNITED STATES TREASURY 0.439 97.1719 09/15/2024 25,000,000.00 24,292,968.75 24,990,089.14 (697,120.39)
91282CCX7 UNITED STATES TREASURY 0.438 97.1719 09/15/2024 25,000,000.00 24,292,968.75 24,990,282.53 (697,313.78)
91282CFN6 UNITED STATES TREASURY 4.215 99.4844 09/30/2024 25,000,000.00 24,871,093.75 25,005,496.00 (134,402.25)
91282CFN6 UNITED STATES TREASURY 5.439 99.4844 09/30/2024 70,000,000.00 69,639,062.50 69,468,261.72 170,800.78
91282CDB4 UNITED STATES TREASURY 0.754 97.0156 10/15/2024 25,000,000.00 24,253,906.25 24,977,665.39 (723,759.14)
91282CDB4 UNITED STATES TREASURY 5.362 97.0156 10/15/2024 25,000,000.00 24,253,906.25 24,197,966.20 55,940.05
912828YM6 UNITED STATES TREASURY 5.331 97.5000 10/31/2024 10,000,000.00 9,750,000.00 9,724,696.31 25,303.69
91282CFQ9 UNITED STATES TREASURY 5.443 99.5781 10/31/2024 50,000,000.00 49,789,062.50 49,617,262.41 171,800.09
91282CFQ9 UNITED STATES TREASURY 5.313 99.5781 10/31/2024 15,000,000.00 14,936,718.75 14,898,422.44 38,296.31
912828G38 UNITED STATES TREASURY 4.921 97.9375 11/15/2024 50,000,000.00 48,968,750.00 48,982,900.95 (14,150.95)
912828YV6 UNITED STATES TREASURY 1.747 97.2656 11/30/2024 25,000,000.00 24,316,406.25 24,950,397.68 (633,991.43)
91282CGG0 UNITED STATES TREASURY 4.754 99.3906 01/31/2025 15,000,000.00 14,908,593.75 14,909,091.88 (498.13)
912828ZC7 UNITED STATES TREASURY 0.540 96.2813 02/28/2025 10,000,000.00 9,628,125.00 10,062,293.99 (434,168.99)
912828ZF0 UNITED STATES TREASURY 0.647 95.3906 03/31/2025 25,000,000.00 23,847,656.25 24,958,024.61 (1,110,368.36)
912828ZF0 UNITED STATES TREASURY 0.619 95.3906 03/31/2025 25,000,000.00 23,847,656.25 24,965,802.05 (1,118,145.80)
91282CEH0 UNITED STATES TREASURY 2.647 97.6875 04/15/2025 10,000,000.00 9,768,750.00 9,997,489.71 (228,739.71)
912828ZL7 UNITED STATES TREASURY 0.445 94.9531 04/30/2025 15,000,000.00 14,242,968.75 14,987,090.94 (744,122.19)
9128284R8 UNITED STATES TREASURY 2.799 97.8906 05/31/2025 15,000,000.00 14,683,593.75 15,014,360.14 (330,766.39)
91282CAB7 UNITED STATES TREASURY 0.675 93.9844 07/31/2025 25,000,000.00 23,496,093.75 24,843,497.59 (1,347,403.84)
91282CAM3 UNITED STATES TREASURY 0.815 93.4844 09/30/2025 25,000,000.00 23,371,093.75 24,769,544.62 (1,398,450.87)
91282CAM3 UNITED STATES TREASURY 0.950 93.4844 09/30/2025 25,000,000.00 23,371,093.75 24,715,123.45 (1,344,029.70)
91282CBC4 UNITED STATES TREASURY 0.700 92.9688 12/31/2025 25,000,000.00 23,242,187.50 24,847,066.26 (1,604,878.76)
91282CBH3 UNITED STATES TREASURY 2.447 92.7031 01/31/2026 15,000,000.00 13,905,468.75 14,410,879.32 (505,410.57)
91282CBH3 UNITED STATES TREASURY 0.586 92.7031 01/31/2026 10,000,000.00 9,270,312.50 9,958,495.08 (688,182.58)
91282CBH3 UNITED STATES TREASURY 0.593 92.7031 01/31/2026 10,000,000.00 9,270,312.50 9,957,113.97 (686,801.47)
912828P46 UNITED STATES TREASURY 0.799 94.9688 02/15/2026 10,000,000.00 9,496,875.00 10,164,925.25 (668,050.25)
912828P46 UNITED STATES TREASURY 0.670 94.9688 02/15/2026 10,000,000.00 9,496,875.00 10,191,397.91 (694,522.91)
91282CBQ3 UNITED STATES TREASURY 0.591 92.6875 02/28/2026 20,000,000.00 18,537,500.00 19,962,808.58 (1,425,308.58)
91282CBT7 UNITED STATES TREASURY 0.715 93.0313 03/31/2026 25,000,000.00 23,257,812.50 25,018,600.07 (1,760,787.57)
91282CCJ8 UNITED STATES TREASURY 0.882 92.7188 06/30/2026 20,000,000.00 18,543,750.00 19,996,705.09 (1,452,955.09)
91282CCJ8 UNITED STATES TREASURY 0.906 92.7188 06/30/2026 35,000,000.00 32,451,562.50 34,974,289.38 (2,522,726.88)
91282CCW9 UNITED STATES TREASURY 0.832 91.9375 08/31/2026 25,000,000.00 22,984,375.00 24,948,626.56 (1,964,251.56)
91282CCW9 UNITED STATES TREASURY 0.902 91.9375 08/31/2026 25,000,000.00 22,984,375.00 24,904,536.41 (1,920,161.41)
91282CCZ2 UNITED STATES TREASURY 0.982 92.0938 09/30/2026 20,000,000.00 18,418,750.00 19,944,551.07 (1,525,801.07)
91282CCZ2 UNITED STATES TREASURY 2.540 92.0938 09/30/2026 15,000,000.00 13,814,062.50 14,375,766.05 (561,703.55)
91282CDG3 UNITED STATES TREASURY 2.884 92.4844 10/31/2026 10,000,000.00 9,248,437.50 9,550,439.72 (302,002.22)
912810EY0 UNITED STATES TREASURY 4.205 106.0156 11/15/2026 25,000,000.00 26,503,906.25 26,453,997.12 49,909.13
91282CDK4 UNITED STATES TREASURY 4.099 92.6250 11/30/2026 25,000,000.00 23,156,250.00 23,160,281.89 (4,031.89)
912810EZ7 UNITED STATES TREASURY 3.048 107.1563 02/15/2027 15,000,000.00 16,073,437.50 16,511,016.48 (437,578.98)
91282CEF4 UNITED STATES TREASURY 2.502 95.6406 03/31/2027 25,000,000.00 23,910,156.25 24,998,765.66 (1,088,609.41)
91282CEF4 UNITED STATES TREASURY 2.503 95.6406 03/31/2027 25,000,000.00 23,910,156.25 24,997,531.32 (1,087,375.07)
912828ZS2 UNITED STATES TREASURY 2.845 89.2656 05/31/2027 20,000,000.00 17,853,125.00 18,555,378.47 (702,253.47)
91282CEW7 UNITED STATES TREASURY 3.109 97.7500 06/30/2027 15,000,000.00 14,662,500.00 15,066,242.67 (403,742.67)
91282CEW7 UNITED STATES TREASURY 3.213 97.7500 06/30/2027 15,000,000.00 14,662,500.00 15,017,309.99 (354,809.99)
912810FA1 UNITED STATES TREASURY 3.247 107.5313 08/15/2027 15,000,000.00 16,129,687.50 16,520,404.99 (390,717.49)
912810FA1 UNITED STATES TREASURY 3.483 107.5313 08/15/2027 15,000,000.00 16,129,687.50 16,397,415.57 (267,728.07)
91282CFH9 UNITED STATES TREASURY 3.269 97.2188 08/31/2027 5,000,000.00 4,860,937.50 4,976,373.93 (115,436.43)
912810FB9 UNITED STATES TREASURY 4.003 107.4688 11/15/2027 15,000,000.00 16,120,312.50 16,082,843.41 37,469.09
91282CFZ9 UNITED STATES TREASURY 3.840 99.7500 11/30/2027 15,000,000.00 14,962,500.00 15,017,718.51 (55,218.51)
91282CFZ9 UNITED STATES TREASURY 4.048 99.7500 11/30/2027 25,000,000.00 24,937,500.00 24,849,521.58 87,978.42
91282CHK0 UNITED STATES TREASURY 4.125 100.4063 06/30/2028 25,000,000.00 25,101,562.50 24,876,861.72 224,700.78

--- UNITED STATES TREASURY 2.964 97.5014 07/13/2025 1,570,000,000.00 1,529,837,500.00 1,564,393,134.44 (34,555,634.44)

Summary
Cusip Description Yield Market Price Final Maturity Par Value Market Value Book Value Net Unrealized Gain/Loss

--- --- 4.258 97.1733 05/08/2025 14,709,223,091.09 14,485,187,119.30 14,636,778,957.13 (151,591,837.83)
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Agenda Item 7 

WESTERN RIVERSIDE COUNTY REGIONAL CONSERVATION AUTHORITY 

DATE: April 1, 2024 

TO: Western Riverside County Regional Conservation Authority 

FROM: Andrew Sall, Senior Management Analyst, Legislative Affairs 

THROUGH: Anne Mayer, Executive Director 

SUBJECT: State and Federal Legislative Update 

STAFF RECOMMENDATION: 

This item is for the Board of Directors to receive and file an update on state and federal legislative 
affairs.  

BACKGROUND INFORMATION: 

State Update 

On March 11th, RCA staff traveled to Sacramento to take part in meetings between the California 
Habitat Coalition Planning Committee and members of the Legislature and their staff. During the 
meetings, staff highlighted the role of Habitat Conservation Plans (HCPs) and Natural Community 
Conservation Plans (NCCPs) in conserving land and protecting endangered species and advocated 
for increased funding for the Wildlife Conservation Board (WCB) and a direct carveout of funding 
for land acquisition in support of habitat conservation within a potential climate and natural 
resources bond. In total, staff met with Assemblymember Corey Jackson as well as staff from the 
offices of Assemblymembers Steve Bennett, Eduardo Garcia, Kate Sanchez, and Lori Wilson, and 
the offices of Senators David Cortese, Rosilicie Ochoa Bogh, Steve Padilla, and Kelly Seyarto. 
A meeting was also held with Dr. Jennifer Norris, who was recently appointed to serve as 
Executive Director of the WCB after serving as Deputy Secretary for Biodiversity and Habitat at 
the California Natural Resources Agency. 

Following a productive meeting, RCA staff sent a letter (Attachment 2) to the office of 
Assemblymember Corey Jackson, seeking his support to submit a request to Senator Ben Allen 
and Assemblymember Eduardo Garcia – authors of climate and natural resources bond proposals 
– to include a funding carveout for NCCPs and HCPs within a final proposal.

Additionally, Assemblymember Corey Jackson requested a tour of the Wolfskill Property located 
in the City of Moreno Valley, which was recently acquired by the RCA. RCA held the tour on 
March 26th, which served as an opportunity to showcase the conservation value of the property, 
highlight species protected, and underscore the need for additional funding to meet the land 
acquisition goals under the Western Riverside County Multiple Species Habitat Conservation 
Plan. 
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Federal Update 

On March 9th, President Biden signed a package of six appropriations bills for Fiscal Year 2024. 
This bill funds several federal departments, including Agriculture, Commerce, Energy, Interior, 
Military Construction-Veterans Affairs, and Transportation, Housing and Urban Development. 

This package approves the RCA’s request for increased programmatic funding for the Cooperative 
Endangered Species Conservation Fund HCP Land Acquisition Grant Program from $21 million to 
$26 million. Additionally, the approved package contains RCA’s request for new report language 
requiring the U.S. Fish and Wildlife Service to provide a report to Congress to identify HCPs larger 
than 10,000 acres with a federal commitment and the number of federal acres committed and 
acquired to date, along with the costs to acquire those federal acres. The report shall also include 
the name, location, and year established for the entire catalog of active federally permitted HCPs 
over 10,000 acres. 

As of the publish date of this report, Congress has yet to approve remaining Fiscal Year 2024 
Appropriations legislation. 

FISCAL IMPACT: 

This is a policy and information item. There is no fiscal impact. 

Attachments: 
1) Legislative Matrix – April 2024
2) RCA Letter to Assemblymember Corey Jackson
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Legislation/ 
Author 

Description Bill 
Status 

Position Date of Board 
Adoption 

AB 1567 
(Garcia) 

Issues more than $15.995 billion in bond funds for several projects and 
programs related to natural resources, including $750 million for the 
Wildlife Conservation Board for projects such as land acquisition in 
support of habitat conservation. 

Passed out of Assembly. 
Referred to the Senate 
Committees on Natural 
Resources and Water and 
Governance and Finance on 
June 14, 2023. 

Two-year bill. 

September 15, 2023 

Support 5/1/2023 

SB 867 
(Allen) 

Issues $15.5 billion in bond funds for several projects and programs 
related to natural resources, including $1 billion for the Wildlife 
Conservation Board for projects such as land acquisition in support of 
habitat conservation. 

Re-referred to the 
Assembly Committee on 
Natural Resources. July 10 
hearing postponed by 
committee. 

Two-year bill. 

September 15, 2023 

Support 
Based on 
platform 

5/24/2023 

ATTACHMENT 1
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March 15, 2024 

The Honorable Corey A. Jackson, DSW, MSW 
California State Assembly 
P.O. Box 942849 
Sacramento, CA 94249-0060 

RE: RCA Proposed Member Request for Climate Bond Legislation in Support of NCCPs and HCPs 

Dear Assemblymember Jackson: 

On behalf of the Western Riverside County Regional Conservation Authority (RCA), I ask that you submit a member request 
to Senator Ben Allen and Assemblymember Eduardo Garcia for inclusion of dedicated funding for state-designated Natural 
Community Conservation Plans (NCCP) and federally designated Habitat Conservation Plans (HCP) in their respective 
climate bond proposals, Senate Bill (SB) 867 and Assembly Bill (AB) 1567. This funding is critical to supporting the western 
Riverside County Multiple Species Habitat Conservation Plan (MSHCP), and other NCCPs and HCPs across the state. Once 
fully implemented, these Plans will permanently conserve over 2 million acres of habitat for threatened and endangered 
species, including in vital habitats in your district such as Lake Perris, Mystic Lake, and the San Jacinto Wildlife Area. 

NCCPs are California’s premier biodiversity program. These plans not only have land acquisition goals above and beyond 
project mitigation, but they also provide for the management of the habitats they acquire in perpetuity. The MSHCP, along 
with other NCCPs and HCPs, directly benefits and assists the State in achieving 30x30 goals through their work to pre-
identify priority land for conservation. Through the work of these plans, habitat vital to the recovery of threatened and 
endangered species is conserved and protected, ensuring that plants and wildlife can continue to flourish in perpetuity. 

NCCPs and HCPs are the best tools available to resolve conflicts between developments and protected species in a 
sustainable manner that streamlines project delivery. These plans are prime examples of how public-private 
partnerships—including all levels of government—leverage and multiply the benefit of public investment for state and 
local priorities that otherwise would conflict, from 30x30 and nature-based solutions to climate change, to addressing the 
housing shortage and leveraging federal Infrastructure Investment and Jobs Act funding for transportation improvements 
through project delivery streamlining. 

SB 867 and AB 1567 allocate $1 billion and $750 million, respectively, to the Wildlife Conservation Board (WCB) for a 
variety of programs, including land acquisition in support of biodiversity and habitat conservation. But despite the many 
co-benefits of NCCPs and HCPs, the competitiveness and award criteria of funding currently available to WCB limits the 
availability of these funds to the RCA and other NCCPs and HCPs to meet our ambitious land acquisition goals. 

ATTACHMENT 2
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The Honorable Corey A. Jackson, DSW, MSW 
March 15, 2024 
Page 2 

Without adding to the topline spending of the proposed climate bonds, RCA requests that 8 percent of the respective 
proposed funding to the Wildlife Conservation Board in SB 867 and AB 1567 be dedicated to NCCPs and HCPs for the 
permanent conservation of habitats of threatened and endangered species. Enclosed are our respective proposed 
amendments to SB 867 and AB 1567, which we respectfully ask for you to request for inclusion by Senator Allen 
and Assemblymember Garcia. 

I appreciate you meeting with my staff and the California Conservation Planning Coalition on March 11, 2024, and for your 
suggestion that we submit this written request. I am heartened by your enthusiastic support for the goal of the MSHCP to 
conserve 500,000 acres in western Riverside County, including in the beautiful landscapes found in Assembly District 60.  

With a dedicated state funding source to NCCP land acquisition, RCA would be well-positioned to leverage those 
investments with the conservation of critical habitat across western Riverside County. If you have questions, you may 
contact me regarding this request at (951) 787-7141. Additionally, your staff may coordinate with Legislative Affairs 
Manager Tyler Madary at the same number or at tmadary@rctc.org.  

Sincerely, 

Anne Mayer 
Executive Director 

Enclosure: Proposed NCCP/HCP Language for Inclusion in AB 1567 and SB 867 
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DRAFT LANGUAGE 

NCCP/HCP Funding in 2024 Climate Bond Proposals 

 

AB 1567 - Assemblymember Eduardo Garcia  

 

80562. 
 (a) Of the funds made available by Section 80560, seven hundred fifty million dollars 
($750,000,000) shall be available, upon appropriation by the Legislature, to the Wildlife 
Conservation Board for programs for the protection of California’s fish and wildlife resources 
in response to changing climate conditions, as well as for restoration and stewardship projects 
that restore or manage land or habitat to improve its resilience to climate impacts and natural 
disasters. Eligible projects include, but are not limited to, the following: 
(1) Land acquisition projects. 
(2) Habitat enhancement and restoration projects. 
(3) Rangeland, grazing land, and grassland protection projects. 
(4) Inland wetland conservation projects. 
(5) Ecosystem restoration on agricultural lands projects. 
(6) Climate adaptation and resiliency projects. 
(7) Monarch butterfly and pollinator rescue projects. 
(8) Projects for purposes of reimbursing the General Fund pursuant to the Natural Heritage 
Preservation Tax Credit Act of 2000 (Division 28 (commencing with Section 37000)). 
(9) Projects that protect, restore, and enhance desert habitat consistent with the California 
Desert Conservation Program. 
(10) Projects for the protection of threatened and endangered species, including projects within 
natural community conservation plans or habitat conservation plans. Projects may include 
land acquisition through either easement or fee title. 
 
(b) Of the amount specified in subdivision (a), not less than eighty million dollars ($80,000,000) 
shall be available for the Cascades and High Sierra Upper Watersheds Program. 
(c) Of the amount specified in subdivision (a), not less than sixty million dollars ($60,000,000) 
shall be available for the protection of threatened and endangered species, including projects 
within natural community conservation plans or habitat conservation plans. Projects may 
include land acquisition through either easement or fee title. 
(c) (d)The Wildlife Conservation Board shall prioritize projects that address the impacts of 
climate change; provide public access or recreational amenities; or reduce the threats of 
wildfire, drought, flood, and other catastrophic events. 
(d) Funding made available by subdivision (a) shall not be used to offset environmental 
mitigation or compliance obligations otherwise required, but may be used as part of a funding 
partnership to enhance, expand, or augment conservation efforts required by mitigation. 
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SB 867 - Senator Ben Allen 

 

93010. 
 (a) Of the funds made available by Section 93000, one billion dollars ($1,000,000,000) shall 
be available, upon appropriation by the Legislature, to the Wildlife Conservation Board for 
existing grant programs to protect and enhance fish and wildlife habitat and achieve the state’s 
biodiversity and conservation goals. Eligible programs include, but are not limited to, any of 
the following: 
(1) Land acquisition. 
(2) Habitat enhancement and restoration. 
(3) Rangeland, grazing land, and grassland protection. 
(4) Inland wetland conservation. 
(5) Ecosystem restoration on agricultural lands. 
(6) Climate adaptation and resiliency. 
(7) Monarch butterfly and pollinator rescue. 
(8) Purposes of reimbursing the General Fund, pursuant to the Natural Heritage Preservation 
Tax Credit Act of 2000 (Division 28 (commencing with Section 37000)). 
(9)  Projects for the protection of threatened and endangered species, including projects within 
natural community conservation plans or habitat conservation plans. Projects may include 
land acquisition through either easement or fee title. 
(b) Of the amount specified in subdivision (a), not less than eighty million dollars ($80,000,000) 
shall be available for the protection of threatened and endangered species, including projects 
within natural community conservation plans or habitat conservation plans. Projects may 
include land acquisition through either easement or fee title. 
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Agenda Item 8 

WESTERN RIVERSIDE COUNTY REGIONAL CONSERVATION AUTHORITY 

DATE: April 1, 2024 

TO: Western Riverside County Regional Conservation Authority 

FROM: Angela Ferreira, Senior Management Analyst 
Hector Casillas, Right of Way Manager 

THROUGH: Anne Mayer, Executive Director 

SUBJECT: 
Authorization to Acquire Tax-Defaulted Properties from the Riverside County 
Treasurer-Tax Collector and Adoption of Resolution No. 2024-002 Objecting 
to the Public Sale 

 
STAFF RECOMMENDATION: 
 
This item is for the Board of Directors to: 
 
1) Authorize the acquisition of tax-defaulted properties from the Riverside County 

Treasurer-Tax Collector for open space for wildlife and plant life conservation in the 
amount of $72,672 plus all related fees; and 

2) Adopt Resolution No. 2024-002, “Resolution of the Western Riverside County Regional 
Conservation Authority Objecting to the Public Sale and Approving the Purchase of 
Tax-Defaulted Property from the Riverside County Treasurer-Tax Collector”. 
 

BACKGROUND INFORMATION: 
 
The County of Riverside Tax Collector’s Office (County) issued a list of tax-defaulted properties 
subject to public sale by auction and provided a notice of an adjoining tax-defaulted property.  
The Western Riverside County Regional Conservation Authority (RCA) reviewed both the list and 
notice to identify two properties that are situated within various criteria cell areas for its Riverside 
County Multiple Species Habitat Conservation Plan (MSHCP). A property locations exhibit is 
included as Attachment 2 to this agenda item. The MSHCP establishes a 500,000-acre habitat 
reserve to protect, restore, and enhance habitats for the conservation of 146 species while 
expediting construction of needed infrastructure, particularly transportation, and providing 
certainty in the development process. 
 
The two properties and amounts for each are included in the table below:  
 

Assessor’s Parcel Number Size (Acres) Amount 
174-020-003 5.00 $1,719 
935-150-010 5.45 $70,953 

TOTAL 10.45 $72,672 
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Although the RCA has notified the County of its intent to purchase the properties, the RCA must 
formally object to the sale by a resolution from the Board of Directors pursuant to California 
Revenue and Taxation Code Section 3695.  A resolution from the RCA must be adopted stating 
the Board objects to the public sale of these properties along with related fees.  
 
To purchase the properties, the RCA shall pay for the delinquent taxes and all notice costs of the 
sale in a newspaper of general circulation in the County pursuant to Section 3800 of the California 
Revenue and Taxation Code.  Therefore, the total purchase price for the properties provided by 
the County is approximately $72,672 plus all related fees.  
 
Under the County’s rules, current property owners may pay the delinquent taxes and 
assessments at any time during the processing period, so it is possible that any of the properties 
could be removed from the tax-defaulted inventory prior to the RCA purchase being 
consummated. 
 
Staff recommends adoption of the resolution and authorization to move forward with the 
process to acquire the properties. 
 
FISCAL IMPACT: 
RCA will purchase the tax-defaulted properties from the Riverside County Treasurer-Tax Collector 
using MSHCP Local Development Mitigation Fees. Staff expects to expend the funds in Fiscal Year 
2024/25 and will include the amount in the upcoming year’s capital budget. 
 
 

Financial Information 

In Fiscal Year Budget: Yes Year: FY 2024/25 Amount: $72,672 

Source of Funds: MSHCP Local Development Mitigation 
Fees Budget Adjustment: N/A 

GL/Project Accounting No.: 51633-935220-540040--r22562 

Fiscal Procedures Approved: 

 

Date: 3/25/24 

 
 
Attachments:  

1) Resolution No. 2024-002 
2) Property Location Exhibit  
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RESOLUTION NO. 2024-002 

Resolution of the Western Riverside County Regional Conservation Authority 
Objecting to the Public Sale and Approving the Purchase of Tax-Defaulted 

Property from the Riverside County Treasurer-Tax Collector 

WHEREAS, the County of Riverside Treasurer-Tax Collector's office has notified 

public agencies of its intent to sell tax-defaulted property for the purpose of collecting 

back taxes and penalties; and 

WHEREAS, the Western Riverside County Regional Conservation Authority 

(RCA) has reviewed the proposed parcels for sale in areas of Riverside County, State of 

California, and has determined that the fee interests in Assessor's Parcel Numbers 

(APNs) 174-020-003 and 935-150-010 (Property) are desirable to contribute to Reserve 

Assembly goals; and 

WHEREAS, the County of Riverside Treasurer-Tax Collector's office has 

determined the individual cost of acquisition per APN and is itemized as follows: 

APNs Purchase Price 
174-020-003 $1,719 
935-150-010 $70,953 

WHEREAS, the total cost for the Properties is $72,672 plus any additional non-

refundable costs of the legal notices published in newspapers of general circulation 

published in Riverside County; and 

WHEREAS, the RCA desires to purchase the Properties from the County of 

Riverside Treasurer-Tax Collector's office and has sufficient funds available to complete 

the purchase; and  

WHEREAS, the acquisition of the Properties will assist the RCA in providing 

open space for preservation of wildlife and plant life conservation; 

ATTACHMENT 1
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NOW, THEREFORE, BE IT RESOLVED, DETERMINED AND ORDERED by the 

Board of Directors of the Western Riverside County Regional Conservation Authority 

(Board), that the Board: 

1. Hereby finds and declares that the above recitals are true and correct.

2. Objects to the public sale of the Properties.

3. Offers to purchase the Properties for approximately $72,672.

4. Identifies the legal descriptions for the Properties as described on Exhibits

"A" and depicted in Exhibits "B" attached hereto by reference. 

5. Declares that the purchase of the Properties is to be devoted to public use

for the purpose of habitat conservation for wildlife and plant life. 

6. Approves paying for the cost of giving notice for the sale and purchase of

the Tax Defaulted Property. 

7. Authorizes the use of RCA MSHCP funds to pay for the purchase of the

Tax Defaulted property. 

8. Authorizes the Executive Director of the RCA to execute the documents

necessary to purchase the Tax Defaulted Properties. 

PASSED, APPROVED, AND ADOPTED by the Board of Directors of the  

Western Riverside County Regional Conservation Authority this 1st day of April 2024. 

____________________________ 
Kevin Bash, Chair 
Western Riverside County Regional 
Conservation Authority 

ATTEST: 

_____________________________ 
Lisa Mobley, Clerk of the Board 
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Western Riverside County Regional 
Conservation Authority 

EXHIBITS “A” 

LEGAL DESCRIPTION 

APN 174-020-003 

ALL THAT CERTAIN REAL PROPERTY SITUATED IN THE COUNTY OF 
RIVERSIDE, STATE OF CALIFORNIA, DESCRIBED AS FOLLOWS: 

THE WEST HALF OF THE NORTH HALF OF THE WEST HALF OF GOVERNMENT LOT 
7 LYING WITHIN SECTION 6, TOWNSHIP 2 SOUTH, RANGE 5 WEST, SAN 
BERNARDINO MERIDIAN, IN THE CITY OF JURUPA VALLEY, COUNTY OF RIVERSIDE, 
STATE OF CALIFORNIA, ACCORDING TO THE OFFICIAL PLAT THEREOF. 

APN 933-150-010 

PARCEL 1 OF PARCEL MAP 6566, AS SHOWN BY MAP ON FILE IN BOOK 21 PAGES 28 
AND 29 OF PARCEL MAPS, IN COUNTY OF RIVERSIDE, STATE OF CALIFORNIA 
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EXHIBITS “B”  
 

DETAIL SITE MAP  
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174-020-003 EARL JONES; JONES FAMILY JURUPA B TRUST 5.00

935-150-010 13 SQUARED POWER 5.45
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Agenda Item 9 

WESTERN RIVERSIDE COUNTY REGIONAL CONSERVATION AUTHORITY 

DATE: April 1, 2024 

TO: Western Riverside County Regional Conservation Authority 

FROM: Aaron Gabbe, Regional Conservation Director 

THROUGH: Anne Mayer, Executive Director 

SUBJECT: Western Riverside County Multiple Species Habitat Conservation Plan 2022 
Annual Report 

 
STAFF RECOMMENDATION: 
 
This item is for the Board of Directors to receive and file the Western Riverside County Multiple 
Species Habitat Conservation Plan 2022 Annual Report 

 
BACKGROUND INFORMATION: 
 
RCA prepares an annual report as part of its requirements to the Western Riverside County 
Multiple Species Habitat Conservation Plan (MSHCP or the Plan). The annual report provides a 
formal opportunity to assess the progress of the Plan and to address potential problems. 
This annual report, once received and filed by the Board, will be available to all MSHCP 
Permittees, Wildlife Agencies, and interested public on the RCA website  
(https://www.wrc-rca.org/document-library/annual-reports/). 
 
The MSHCP Plan Area is 1.2 million acres. Within the Plan area, the MSHCP calls for a 
500,000-acre reserve system for the 146 species covered by the Plan, 33 of which are listed as 
endangered or threatened under the federal and/or state Endangered Species Acts. When the 
MSHCP was permitted in 2004, 347,000 acres came into the MSHCP reserve system classified 
as Public/Quasi-Public (PQP) lands. These lands are owned and managed by public entities 
including Riverside County Parks and Open Space, Bureau of Land Management, State Parks 
and Wildlife Areas, Metropolitan Water District (e.g., Lake Mathews Multiple Species Habitat 
Conservation Plan, Multi-Species Reserve), and United States Forest Service. The additional 
153,000 acres needed to complete the 500,000-acre reserve are intended to be acquired 
through a combination of local, state, and federal mechanisms.  RCA is responsible for acquiring 
97,000 acres via the Habitat Acquisition Negotiation Strategy (HANS) and willing seller 
transactions, both funded by the Local Development Mitigation Fee (LDMF) imposed by RCA 
Member Agencies. Federal and state government are responsible for acquiring a combined 
56,000 acres.  
 
The purpose of the MSHCP is to streamline public infrastructure and private development 
(e.g., commercial, industrial, and residential). Project consistency with the MSHCP provides 
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“take” under the Endangered Species Acts (state and federal) and biological resources 
mitigation under the California Environmental Quality Act (CEQA).   
 
A foundational element of the MSHCP is to maintain a balance between habitat losses (project 
development) and habitat gains (lands going into the MSHCP reserve) within nine identified 
regions (Rough Step Units) of the Plan Area. This is done through the Rough Step Analysis, 
whereby Permittees submit their annual losses (project approvals) to the RCA and the RCA runs 
the Rough Step analysis to determine the rate of losses to gains in habitat. When a vegetation 
community tracked by Rough Step becomes out of balance, the Permittees must conserve lands 
supporting this vegetation to get back into Rough Step prior to authorizing additional loss of 
the vegetation type within cells of that Rough Step unit. 
 
Producing the annual report takes approximately one year following the end of each calendar 
year. RCA staff collects land use permit data from all Permittees and property acquisition 
information from the RCTC Right of Way department. Staff runs multiple calculations to 
determine habitat gains and losses and RCA financials associated with implementation of the 
MSHCP. Further, staff collects data from the management and monitoring programs to assess 
the condition of the MSHCP reserve and the 146 covered species. 
 
Below provides a summary of the results presented in the 2022 Annual Report. 
 
In summary: 
 
• In 2022, a total of 2,470 acres were acquired for the MSHCP reserve with 2,385 acres 

through the local process (e.g., donation, willing sellers, development) while an 
additional 26 acres and 59 acres came through state and federal grant funds, 
respectively. The total of Additional Reserve Lands (ARL) acquired for conservation 
under the Plan through 2022 equals 66,595 acres. An additional 86,405 acres is needed 
to complete the 500,000-acre reserve. 

• The RCA processed Joint Project Reviews (JPR) for land use projects being processed by 
Permittees within the Criteria Area in 2022. JPRs are part of HANS. The RCA received 23 
new JPRs and completed 15 JPRs in 2022, resulting in an additional 750 acres of future 
Proposed MSHCP Conservation Lands. 

• The RCA updated its GIS database through 2022, identifying 13,469 acres that have 
been designated as dedications for future ARL (MSHCP reserve lands) through the 
HANS/JPR process since the inception of the MSHCP in 2004.  

• Rough Step Units 3, 7, and 8 remain out of balance. Rough Step Unit 3 is only marginally 
out of balance by 0.02 acre for Riversidian Alluvial Fan Sage Scrub (RAFSS), Rough Step 
Unit 7 is out of balance by 2 acres for RAFSS, and Rough Step Unit 8 is out of balance by 
166 acres for Grasslands. RCA notified affected Permittees of the implications these 
imbalances have on development until Rough Step is back in balance. Following the 
Board of Directors filing of the annual report, updated information will be provided to 
affected Permittees. 

50



Agenda Item 9 

• The RCA, through a contract with the Riverside County Regional Park and Open-Space 
District is managing over 45,000 acres of conservation lands, an increase of almost 2,000 
acres from 2021. Trespassing, illegal dumping (an estimated 16 tons, an increase of 
11 tons from 2021), and homeless encampments (31 encampments an increase of 12 
from 2021) continue to plague areas within the reserve system. In fall 2022, the Fairview 
Fire burned 6,402 acres of RCA-owned reserve lands. In 2022, efforts continued to 
enhance disturbed habitats at RCA reserve lands, including ongoing restoration projects 
and research experiments (e.g., alkali playa invasive stinknet plant experiment and 
eradication) and collaboration with RCTC and California Department of Transportation 
on the newly built State Route 60 undercrossing that directly benefit the MSHCP’s 
Covered Species.  

• The RCA, through a contract with the Santa Ana Watershed Association, conducted the 
Biological Monitoring Program and recorded 87 of the 146 covered species in 2022. 
Since inception of the Plan, a total of 142 of the 146 covered species has been detected 
in the MSHCP reserve.  

• Annual training was provided to Permittees and Consultants in 2022 with individualized 
training available for each Permittee. 

 
FISCAL IMPACT: 
 
This is an information item.  There is no fiscal impact. 
 
Attachment:  2022 Annual Report 
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Cover Picture 

RCA’s Burek property, acquired in May of 2022, is located just East of Interstate 15 and Park Canyon Dr in the Temescal Valley 
region of Riverside County. 
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APN – Assessor’s Parcel Number 

ARL – Additional Reserve Lands, 153,000 acres needed to complete the MSHCP reserve. 

Board – Board of Directors for the Western Riverside County Regional Conservation Authority 

CDFW – California Department of Fish and Wildlife 

CEQA – California Environmental Quality Act 

County – County of Riverside 

Criteria Area – Areas within western Riverside County in which land can be acquired for the 
MSHCP. 

CWA – Clean Water Act 

ERP - Expedited Review Process. Review process for a single-family home grading permit or 
for a mobile home site preparation permit on existing parcels of land within the Criteria Area 

ESA - Endangered Species Act 

GIS – Geographic Information System 

HANS – Habitat Evaluation and Acquisition Negotiation Strategy, the process used to determine 
if properties are needed for the MSHCP reserve. This process occurs on private properties. 

HMU – Habitat Management Units 

IA – Implementing Agreement for the Western Riverside County Multiple Species Habitat 
Conservation Plan/Natural Community Conservation Plan, included as Volume 3 to the MSHCP 

IERCD – Inland Empire Resource Conservation District 

JPA – Joint Powers Agreement/Authority 

JPR – Joint Project Review 

LDMF – Local Development Mitigation Fee 

MADS – Management Activity Data Sheets 

Member Agency – 18 cities in western Riverside County and Riverside County that a part of the 
JPA 

MOU – Memorandum of Understanding 

MSHCP – Multiple Species Habitat Conservation Plan 
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Non-Development HANS – Process under the MSHCP that allows property owners who do not 
intend to file a development application to submit their properties for evaluation and possible 
acquisition under the HANS process; requires separate accounting and a priority list be 
established for properties that fall within this category 

OHV – Off-highway vehicles 

Parks – Riverside County Regional Park and Open-Space District 

Plan – Multiple Species Habitat Conservation Plan 

PQP – Public/Quasi-Public 

PSE – Participating Special Entities 

RCA – Western Riverside County Regional Conservation Authority, a joint powers authority 
formed in 2004 

RCHCA – Riverside County Habitat Conservation Agency 

RCRCD – Riverside Corona Resource Conservation District 

RCTC – Riverside County Transportation Commission, the managing agency for RCA 

RCTD – Riverside County Transportation Department 

RLC – Rivers & Land Conservancy 

RMOC – the Reserve Management Oversight Committee 

Rough Step – Methodology used by the MSHCP to ensure that conservation occurs roughly in 
step with development. 

SAWA – Santa Ana Watershed Association 

State – State of California 

TEAM RCD – Temecula-Elsinore-Anza-Murrieta Resource Conservation District 

TUMF – Transportation Uniform Mitigation Fee 

USFWS – United States Fish and Wildlife Service 

WRCOG – Western Riverside Council of Governments 

2020 Nexus Study – The latest study adopted by the Board in December 2020 that updates the 
LDMF to reflect current costs and processes to implement and finance the MSHCP; the study is 
consistent with the requirements of California Government Code Section 66000 et seq. 
(Mitigation Fee Act) that requires specific findings as well as administration and implementation 
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procedures for “any action establishing, increasing, or imposing a fee as a condition of approval 
of a development project by a local agency. 
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EXECUTIVE SUMMARY 
The Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP or Plan) is 
a comprehensive, multi-jurisdictional plan that conserves vulnerable plant and animal species and 
associated habitats in western Riverside County. The Plan was approved in 2003 and the permits 
were issued on June 22, 2004 by the U.S. Fish and Wildlife Service (USFWS) and California 
Department of Fish and Wildlife (CDFW). The MSHCP Planning Area encompasses 
approximately 1.26 million acres in western Riverside County. The Plan calls for the conservation 
and management of approximately 500,000 acres within the Plan Area. Of the 500,000 acres, 
approximately 347,000 acres of land within Public/Quasi-Public (PQP) ownership came into the 
Reserve at inception of the MSHCP in 2004. Achievement of the 500,000-acre goal depends on 
conservation of 153,000 acres of Additional Reserve Lands (ARL) within the Plan Area that would 
occur through federal, state, and locally funded acquisitions. 
 
The Western Riverside County Regional Conservation Authority (RCA) was formed in January 
2004 and assumed administration and implementation responsibility for the MSHCP in March 
2004. The MSHCP requires that the RCA prepare and submit a report of its annual activities. This 
report provides a summary of activities for the reporting period of January 1, 2022 through 
December 31, 2022. This is the 18th annual report that covers a full calendar year of Plan 
implementation.  
 
The 2022 Annual Report provides a means of evaluating the effectiveness of MSHCP 
implementation and the success of the RCA during the year.   

Reporting Requirements 
In addition to reporting the amount of habitat conserved and developed during the reporting period, 
this report includes other information that measures MSHCP progress. At a minimum, the MSHCP 
specifies that the Annual Report include: 
 
• Reserve Assembly activities in relation to the Rough Step formulas presented in Section 

6.7 of the MSHCP (Volume 1) and in accordance with Species-Specific Objective 1B of 
the Delhi sands flower-loving fly.  

• Acres authorized for disturbance within the Plan Area during the reporting period. 

• Single-family and mobile home activity within the Criteria Area for the year and 
cumulatively since inception of the Plan occurring under the Expedited Review Process 
(ERP) for these activities presented in Section 6.1.1 of the MSHCP (Volume 1). 
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• New or expanded agricultural operations within the Criteria Area for the preceding year 
and cumulatively occurring under the processes identified in Section 6.2 of the MSHCP 
(Volume 1). 

• Minor administrative/clerical amendments approved during the reporting period in 
accordance with the procedures described in Section 6.10.2 of the MSHCP (Volume 1). 

• Ongoing management and monitoring activities highlighting issues of concern and 
proposed remedies/actions. 

• Documentation concerning funding/collection of mitigation fees. 

Funding Summary 
 Table ES-1 RCA Revenue and Expenditures 

 Cumulative (2004-2021) 2022 Total (2004-2022) 
Revenue $520,471,583 $36,553,858 $557,025,441 
Expenditures* $665,769,193 $23,932,529 $689,701,722 

*Includes costs incurred before Plan inception and state and federal cost of acquisition which are not RCA direct costs. 
  
 

 Table ES-2 Land Acquisition Funding Expended* 
 Cumulative (2004-2021) 2022 Total (2004-2022) 
Local Permittees+ $385,749,110 $9,954,500 $395,703,610 
State $105,189,199 $280,000 $105,469,199 
Federal $68,113,562 $520,000 $68,633,562 

*Includes costs incurred before Plan inception and state and federal cost of acquisition which are not RCA direct costs.  
+Only includes land acquisition costs. Other costs related to the acquisition including appraisals are not included. 
 
Table ES-1 revenues include development fees, landfill revenue, and infrastructure mitigation 
fees. Expenditures include costs for land acquisition, land management, species monitoring, and 
program administration. Table ES-2 shows the land acquisition expenditures by local permittees, 
the state, and the federal government. For details, please see Section 6 of this report.  
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Reserve Assembly Summary 
Figure ES-1 Conservation Acres to Date 

 
In 2022, a total of 2,470 acres of ARL was acquired, donated, or obtained through the local 
development process. Cumulatively, as of December 31, 2022, a total of 66,595 acres of ARL has 
been conserved for purposes of habitat and species conservation.  
 
In 2022, a total of 816 acres of habitat was lost due to development within the plan criteria area. 
The losses amount to 20% of all land development within Western Riverside County. The majority 
of the development losses (3,209 or 80%) happened outside the plan criteria area, and do not affect 
reserve assembly.    
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Rough Step Summary 
The “Rough Step” tool is one way to measure the performance of the MSHCP. The purpose of 
Rough Step is to help direct conservation of vegetation communities with similar weather patterns, 
geographies, soils, and geologies as development occurs. The Rough Step measure is intended to 
ensure that conservation efforts are in balance with development within potential areas of 
conservation. The Rough Step analysis functions as a signal where development is outpacing 
conservation and where conservation efforts therefore need to be focused. All Rough Step analyses 
is based on the 1994 baseline vegetation mapping used to develop the MSHCP and take allowances 
for species. 

Table ES-3  Rough Step Summary 
 

Rough Step Status 
Out of Rough Step Vegetation 

Categories 
Acres Needed for 

Rough Step Balance 
Rough Step Unit 1 In Rough Step - - 
Rough Step Unit 2 In Rough Step - - 
Rough Step Unit 3 Out of Rough Step Riversidean Alluvial Fan Sage Scrub 0.03 
Rough Step Unit 4 In Rough Step - - 
Rough Step Unit 5 In Rough Step - - 
Rough Step Unit 6 In Rough Step - - 
Rough Step Unit 7 Out of Rough Step Riversidean Alluvial Fan Sage Scrub 14 
Rough Step Unit 8 Out of Rough Step Grasslands 183 

 
 

Reserve Management  
In 2022, the RCA continued its security, protection, and enhancement of existing and new RCA 
lands brought into the MSHCP Reserve. At the end of 2022, the RCA was managing 45,607 acres 
of conservation lands. The RCA utilizes a contract with the Riverside County Regional Park and 
Open-Space District to manage the RCA properties. Activities during the reporting period focused 
on the establishment and maintenance of access controls in high trespass areas, installation of 
fencing and gates, maintain acquired lands in conditions similar to or better than when acquired, 
removal of non-native invasive species and restore natural habitat using seeding, planting, 
transplanting, and/or passive restoration, and conduct fire abatement activities in compliance with 
County Ordinance 695 or other ordinances and policies of other jurisdictions as applicable to the 
location of the land. 
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Biological Monitoring Program  
The overall goals of the Biological Monitoring Program (Monitoring Program) are to collect data 
on the 146 Covered Species and associated vegetation communities over the 500,000-acre 
Conservation Area to assess the MSHCP’s effectiveness at meeting conservation objectives and 
to provide useful information to Reserve Managers in an adaptive management context. The 
MSHCP (Volume 2, Species Accounts) includes species-specific objectives that are intended to 
provide for the long-term conservation of all Covered Species. Species objectives direct the type 
and intensity of monitoring that is conducted by the Monitoring Program on an annual basis. 
Management decisions or actions are triggered if species objectives or MSHCP conservation goals 
are not met. 
 
In 2022, the Monitoring Program recorded, either through focused surveys or incidental detections, 
93 of 146 Covered Species. Since June 2004, a total of 142 of 146 Covered Species have been 
detected in the Conservation Area.  
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1.  INTRODUCTION 

1.1. Overview of the Plan 
The Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP, the Plan) is 
a comprehensive, multi-jurisdictional plan that conserves threatened, endangered, and sensitive 
species and their habitats while improving Riverside County transportation by expediting freeway 
and road projects by as many as five years and streamlining public and private development 
approvals in western Riverside County. The Plan provides for mitigation under the federal and 
state Endangered Species Acts (ESAs) as well as the California Environmental Quality Act 
(CEQA). From Burrowing Owl (Athene cunicularia) to the Western Pond Turtle (Clemmys 
marmorata pallida), the MSHCP protects 146 animal and plant species including 34 that are 
threatened or endangered, making it the largest habitat conservation plan in the United States. The 
MSHCP includes 38 specially designated habitat linkages that allow animals to safely move from 
one preserve to another, providing a critical lifeline between large blocks of core habitat. 
 
The Plan was developed in conjunction with the California Department of Fish and Wildlife 
(CDFW), the United States Fish and Wildlife Service (USFWS), multiple local jurisdictions, 
various local, state, and federal and local agencies, and public interest groups/stakeholders. The 
Plan was approved, and permits were issued on June 22, 2004, by the USFWS and CDFW. The 
MSHCP Plan Area encompasses approximately 1.26 million acres (approximately 1,967 square 
miles) in western Riverside County spanning from west of the crest of the San Jacinto Mountains 
to the Orange/Riverside County line. The Plan Area includes all unincorporated County of 
Riverside land within this geographic area, as well as the incorporated cities of Banning, 
Beaumont, Calimesa, Canyon Lake, Corona, Eastvale, Hemet, Jurupa Valley, Lake Elsinore, 
Menifee, Moreno Valley, Murrieta, Norco, Perris, Riverside, San Jacinto, Temecula, and 
Wildomar (Figure 1-1).  
 
The Plan includes diverse landscapes from urban cities to undeveloped foothills and montane 
forests. Bioregions within the Plan Area include portions of the Santa Ana Mountains, Riverside 
Lowlands, San Jacinto Foothills, San Jacinto Mountains, Agua Tibia Mountains, Desert 
Transition, and San Bernardino Mountains (Figure 1-1). 
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The MSHCP calls for the conservation and management of approximately 500,000 acres of the 
1.26 million-acre Plan Area. Of the 500,000 acres, 347,000 acres were in Public/Quasi-Public 
(PQP) ownership at the time the Plan was adopted (Figure 1-2). The 347,000 acres include national 
forests, state parks, county parks, nature reserves, and state wildlife areas. Achievement of the 
500,000-acre goal depends on conservation of an additional 153,000 acres within the Plan Area. 
The acquisition of the 153,000 acres of Additional Reserve Lands (ARL) has been ongoing since 
2000 (prior to Plan approval).  
 
The Western Riverside County Regional Conservation Authority (RCA) administers the MSHCP 
along with the other Permittees (e.g., County of Riverside, 18 cities). The RCA is a Joint Powers 
Authority (JPA) responsible for acquiring ARL,  monitoring the 500,000-acre Reserve, managing 
the RCA-owned ARL, overseeing Plan compliance, and assisting Permittees with MSHCP 
implementation across.  
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1.2. Reporting Requirements  
 
The MSHCP requires that the RCA prepare and submit a report of its annual activities. This report 
provides a summary of MSHCP implementation activities for the 18th full year of RCA 
operation: January 1, 2022 through December 31, 2022.  
 
Per the MSHCP, the annual report must include a description of: 
 
• Reserve assembly activities and compliance with Rough Step as calculated using the 

formula presented in Section 6.7 of the MSHCP (Volume 1) and as revised in Minor 
Amendment 2007-01. Rough Step is a tool to help direct conservation as development 
occurs. It is a tracking tool to ensure that development does not proceed at a pace that 
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would preclude achieving the conservation goals for specific key vegetation communities 
within the Plan boundary. Refer to Section 4.0 for more information. 

• The number of acres authorized for disturbance and the number of acres conserved within 
the Criteria Area. This allows the RCA and Permittees to determine the rate of development 
and conservation occurring in the geographic areas described for conservation. Refer to 
Sections 2.0 and 3.0 for more information. 

• New single-family and mobile home activity on existing parcels of land within the Criteria 
Area for the reporting year and cumulatively occurring under the Expedited Review 
Process (ERP) for these activities presented in Section 6.1.1 of the MSHCP (Volume 1).  
Applications for a single-family home grading permit or for a mobile home site preparation 
permit on existing parcels of land within the Criteria Area are subject to review against the 
MSHCP conservation criteria to determine the least-sensitive location for the building pad 
and necessary access roadways. This review process is referred to as the ERP and, with 
approval under this process, applicable properties are referred to as “ERPs.” The MSHCP 
included ERP activity assumptions (i.e., number of permits and acres disturbed) (Section 
7.3.2 of the MSHCP, Volume 1). The annual reporting process is used to determine 
whether ERP activity is occurring in a manner that is consistent with the assumptions made 
during MSHCP development. Furthermore, an analysis of ERP activity allows the RCA to 
determine if Reserve Assembly within the Criteria Area is being adversely impacted by 
ERPs. Refer to Section 4.1 for more information. 

• New or expanded commercial agricultural operations within the Criteria Area for the 
reporting year and cumulatively occurring under the processes identified in Section 6.2 of 
the MSHCP (Volume 1). Existing agricultural uses and conversion of natural lands to 
agricultural use are allowed as Covered Activities within the Criteria Area in Section 7.3.3 
of the MSHCP (Volume 1). New conversions to agricultural use within the Criteria Area 
are covered up to an established threshold of 10,000 acres over the life of the Plan. The 
annual reporting process is used to periodically measure new commercial agricultural 
activities against the 10,000-acre threshold, and to analyze potential impacts to Reserve 
Assembly associated with these new agricultural activities. Refer to Section 3.0 for more 
information. 

• Minor Administrative/Clerical Amendments approved in accordance with the procedures 
described in Section 6.10.2 of the MSHCP (Volume 1). The annual report provides a 
method to officially document such amendments. Refer to Section 5.0 for more 
information. 

• Ongoing management and monitoring activities highlighting issues of concern and 
proposed remedies/actions. Refer to Sections 7.0 and 8.0 for more information. 
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1.3. Methods  
 
RCA staff work with each member agency (the 18 cities and County of Riverside) to build a 
Geographic Information System (GIS) database of relevant conservation and development 
activity, which is used to calculate performance measures. For annual reporting purposes, 
conservation is counted as a gain when acquired through transfer of title, recordation of 
conservation easement, or conservation through a Memorandum of Understanding (MOU) with 
an entity that will manage their property pursuant to the terms of the MSHCP. This annual report 
presents the year 2022 and cumulative gains in conservation between February 2000 and 
December 31, 2022. 
 
Development losses are counted at the time of grading permit issuance. This annual report presents 
year 2022 and cumulative losses between June 22, 2004 and December 31, 2022. As stated above, 
losses are usually counted relatively early in the development process (at time of grading permit 
issuance), and gains may be counted at the end of the development process (generally at time of 
fee title transfer/conservation easement recordation at the County Recorder’s Office; time of 
occupancy). Because of this, the amount of habitat losses may appear greater as they are reported 
before the habitat gains can be reported to offset those losses.  
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2.0 HABITAT GAINS  
 
Habitat gains are permanently conserved lands pursuant to the Plan and specifically count toward 
the protection of 153,000 acres of ARL being assembled from a variety of sources including: 
 
 Private land acquisitions through the Habitat Acquisition Negotiation Strategy (HANS) 

process;  
 Acquisitions from willing sellers;  
 Donations of fee title or conservation easements; and 
 Entities with conservation lands managed pursuant to the MSHCP with a MOU between 

the entity and the RCA. 
 
The 500,000-acre MSHCP reserve will be completed once 153,000 acres of ARL habitat are 
protected, in addition to the 347,000 acres of PQP that came into the MSHCP reserve at inception 
of the Plan. ARL is managed specifically for species and habitats while PQP lands can have 
multiple management foci, such as passive recreation and conservation. The MSHCP allows 
passive recreation on trails, but with the focus on species and habitat management in perpetuity.  
 
Cumulative habitat gains (or conservation) are reported from the period February 2000 through 
December 31, 2022. February 2000 is used as the start of the gain reporting period because in 
anticipation of MSHCP permit issuance, the County, CDFW, California Department of Parks and 
Recreation, and the USFWS began an early, aggressive campaign to assemble the ARL prior to 
Plan permit issuance.  
 
Conservation occurs within the Criteria Area. The Criteria Area is comprised of Criteria Cells for 
which the MSHCP establishes conservation criteria that guide how habitat gains/ARL should 
occur to ensure the ultimate reserve achieves the 146 species objectives required by the MSHCP. 
Each Criteria Cell is approximately 160 acres in size (one quarter section; a tract of land that is 
half a mile square and contains 160 acres in the U.S. government system of land surveying). 
 
In 2012, the RCA in consultation with the Wildlife Agencies (CDFW, USFWS) developed a policy 
for determining when lands outside of Criteria Cells can count as ARL. The policy allows 
conserved lands outside Criteria Cells to be counted as ARL under certain circumstances with 
Wildlife Agency concurrence. In general, the lands must be biologically valuable and occur 
directly adjacent to existing ARL or PQP. This policy created a pathway for valuable habitat 
outside of the Criteria Area to contribute toward achieving MSHCP habitat protection goals. 
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2.1. Conservation Summary 
 
In 2022, a total of 2,470 acres of ARL was acquired, donated, or obtained through the local 
development process and state and federal grant funding. Cumulatively, as of December 31, 2022, 
a total of 66,595 acres of ARL has been conserved for purposes of habitat and species conservation. 
Table 2-1, MSHCP Conservation Summary by Year, provides a snapshot of the annual 
conservation activity completed through December 31, 2022. 
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Table 2-1 

MSHCP Conservation Summary by Year 

Time Period 
 ARL Acres Reported in 

Annual Reports 
Reconciled ARL Acres 

Conserved by Year 
February 2000 – June 22, 2004 17,901* 16,939 

June 22, 2004 – December 31, 2004 1,370* 1,331 

January 1, 2005 – December 31, 2005 4,112* 4,002 

January 1, 2006 – December 31, 2006 9,873* 9,853 

January 1, 2007 – December 31, 2007 3,687* 3,683 

January 1, 2008 – December 31, 2008 4,077* 4,083 

January 1, 2009 - December 31, 2009 1,712* 1,712 

January 1, 2010 – December 31, 2010 1,431* 1,431 

January 1, 2011 – December 31, 2011 1,664* 1,665 

January 1, 2012 – December 31, 2012 1,075 1,073 

January 1, 2013 – December 31, 2013 1,085 1,085 

January 1, 2014 – December 31, 2014 1,842* 1,842 

January 1, 2015 – December 31, 2015 1,186 1,186 

January 1, 2016 – December 31, 2016 4,799 4,799 

January 1, 2017 – December 31, 2017 3,586 3,587 

January 1, 2018 – December 31, 2018 2,066 2,066 

January 1, 2019 – December 31, 2019 1,481 1,481 

January 1, 2020 – December 31, 2020 981 981 

January 1, 2021 – December 31, 2021 1,325 1,325 

January 1, 2022 – December 31, 2022 2,470 2,470 

Adjusted Total** 67,723 66,595 

*  The acres reported as conserved have been refined which resulted in minor changes from the reported totals in previous annual reports. 
The changes are mainly due to accounting for some lands that were acquired outside of Criteria Cells and corrections to acreage totals 
for selected acquisitions.  

** Totals may not add up due to rounding. 

 
As the MSHCP was being developed it was understood that many of the MSHCP covered species 
and associated sensitive habitats occurred on federal and state lands (e.g., United States Forest 
Service, State Parks). For these reasons, these lands were included in the 347,000 acres of PQP at 
the time of Plan inception. However, as described above, the Plan requires an additional 153,000 
acres of ARL. These ARL gains are shared amongst the federal, state, and local permittees with 
the federal and state shared contribution being 56,000 acres and the local contribution being 97,000 
acres. The contributions by federal, state, and local entities are shown in Figure 2-1, Total 
Cumulative Acreage Contribution by Federal, State, and Local Jurisdictions.  
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**Totals may not add up due to rounding. 

 
As of December 31, 2022, the federal agencies have contributed 9,411 acres and the state agencies 
have contributed 15,565 acres toward the 153,000-acre ARL conservation goal of the MSHCP. 
The local permittee contribution (occurring through recordation of conservation easements, 
acquisitions from willing sellers, donations, or acquisition of property from private developers 
through HANS or equivalent process) totaled 41,618 acres toward the ARL conservation goal of 
the MSHCP. It was determined in 2022, the California Department of Transportation 3,000-acre 
contribution to ARL had been placed in the Local category rather than the State category. Figure 
2-1 appropriately reflects the 3,000-acre contribution in the State category.  
 

2.2. Conservation by Jurisdiction  
 
The MSHCP has metrics to measure Plan performance within local government jurisdictions 
(cities, unincorporated County of Riverside). Table 2-2, Conservation Targets by Jurisdiction, 
provides a conservation summary for 2022, as well as cumulative conservation by jurisdiction 
(from February 2000 through 2022). New cities and annexations do not have goals under Section 
3.3 of the MSHCP (Volume 1) and instead inherit the goals of individual criteria cells that fall 
within their City jurisdiction, if any.   

Local
41,618 Acres

State
15,565 Acres

Federal
9,411 Acres

Figure 2-1**
Total Cumulative Acreage Contributions
Federal, State, and Local Jurisdictions
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Table 2-2 

Conservation (ARL) Targets by Jurisdiction 

Jurisdiction 
Low End Acres 

of Goals 
High End Acres 

of Goals 

Total 
ARL Acres 
Conserved 

in 2022 

Total ARL Acres 
Conserved between 

February 2000  
and December 31, 

2022* 
Banning  50 90 0 0 
Beaumont  5,440 9,060 0 8,123 
Calimesa 1,240 2,240 291 2,335 
Canyon Lake  30 50 0 0 
Corona  330 610 0 367 
Eastvale* (incorporated 2010) -- -- 0 100 
Hemet  620 1,000 32 385 
Jurupa Valley* (incorporated 2011) -- -- 0 513 
Lake Elsinore  4,830 7,870 0 3,642 
Menifee* (incorporated 2008) -- -- 0 0 
Moreno Valley  80 130 0 1,030 
Murrieta 1,580 3,200 0 1,470 
Norco 60 140 0 42 
Perris 720 1,400 0 147 
Riverside 55 125 0 132 
San Jacinto  1,580 2,680 0 1,130 
Temecula 600 1,380 0 78 
Wildomar* (incorporated 2008) -- -- 19 863 
Unincorporated, County of Riverside 107,265 159,800 2,128 46,238 
Totals** 124,480 189,775 2,470 66,595 

*  Acquisition goals have not been calculated for cities incorporated since 2004 but remain in County of Riverside goals.  
 Overall reserve assembly goals by Area Plan, Cell Group, and Cell remain and affect newly incorporated cities as applicable. 

**   Totals may not add up due to rounding. 
 

2.3. Conservation by Area Plan 
 
Area Plans are used as an MSHCP performance measurement unit to monitor success of Plan 
implementation. The 16 Area Plans relate to County planning boundaries associated with the 
Riverside County General Plan. 
 
Table 2-3, ARL Conservation Goals by Area Plan, provides a summary of ARL conservation 
achieved through 2022 (February 2000 to December 31, 2022) by Area Plan, as well as the target 
conservation acreages identified for each Area Plan in Section 3.3 of the MSHCP (Volume 1). In 
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this section of the MSHCP, the target conservation acreages included an overall target 
conservation acreage that included both PQP lands plus ARL. The low- and high-range targets 
included in Table 2-3, below reflect only the ARL targets, rather than the overall Area Plan targets.  
This distinction, for annual reporting purposes, is an additional check-and-balance mechanism for 
ARL assembly. As described earlier in this report, only ARL is being acquired for reserve 
assembly. PQP land was incorporated into the MSHCP reserve at the inception of the Plan and is 
not a measure of MSHCP performance. 
 

Table 2-3 

Conservation (ARL) Targets by Area Plan 

Area Plan 
Low End Acres  

of Goal  
High End Acres 

of Goal  

Total ARL Acres 
Conserved in 

2022 

Total ARL Acres 
Conserved between 
February 2000 and 
December 31, 2022  

Eastvale 145 290 0 107 

Elsinore  11,700 18,515 192 6,686 

Harvest Valley/Winchester 430 605 62 286 

Highgrove 345 675 0 464 

Jurupa 890 1,870 0 563 

Lake Mathews/Woodcrest 3,215 5,470 0 1,025 

Lakeview/Nuevo 6,650 10,235 415 1,502 

Mead Valley  1,885 3,635 0 190 

Reche Canyon/Badlands 10,520 15,610 0 6,825 

REMAP 41,400 58,470 407 20,997 

Riverside/Norco 90 240 0 77 

San Jacinto Valley  11,540 19,465 32 7,814 

Sun City/Menifee Valley 1,120 1,585 0 528 

Southwest 22,500 36,360 212 6,445 

Temescal Canyon  3,485 5,800 500 1,898 

The Pass 8,540 13,925 650 11,187 

Total* 124,455 192,750 2,470 66,595 
*  Totals may not add up due to rounding. 

2.4. Conservation and Acquisition Trends 
 
The RCA, in conjunction with the Permittees, continues to focus its acquisition and conservation 
efforts toward meeting Rough Step and ARL goals. The RCA and Member Agencies strives to 
gain ARL at the rate of development and to gain the ARL in-step with vegetation community 
losses as calculated by the Rough Step analysis. This can be a difficult balance given the nature of 
acquisition funding. For example, acquisitions triggered through the development HANS process 
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is contingent upon on a development project’s timeline. The RCA’s ability to acquire land also 
depend upon Local Development Mitigation Fee (LDMF) revenue, which are heavily influenced 
by the pace of development and economic conditions affecting housing and commercial 
development markets in the region. The RCA also works with non-development HANS applicants 
and willing sellers; acquisition through these pathways are similarly influenced by the LDMF 
revenue.  Additionally, there is the need to assemble linkages and constrained linkages, which do 
not always improve the Rough Step numbers but is a requirement of the MSHCP. The RCA 
continues to work with local Permittees on obtaining donations through the land development 
process. For details on Rough Step, refer to Chapter 4 of this report. 
 

2.5. Development Projects and Future Conservation 
 
The HANS process, described in Section 6.1.1 of the MSHCP (Volume 1) followed by the Joint 
Project Review (JPR) process, described in Section 6.6.2.E of the MSHCP (Volume 1), provides 
for a review of development projects proposed in Criteria Cells for consistency with the MSHCP. 
The HANS and JPR performed by the Member Agencies and the RCA, respectively, on proposed 
development projects are used to determine the impacts to MSHCP covered resources and what 
land, if any, needs to be conserved as ARL. The HANS/JPR process is the only process whereby 
projects are reviewed for reserve assembly (ARL contribution). 
 
Every proposed project triggering a discretionary action under CEQA that occurs in a Criteria Cell 
that goes through the approval process at a Permittee (i.e., Member Agency) planning department 
must go through HANS. Once the Member Agency finds the project consistent with the MSHCP, 
the Member Agency sends the JPR application for the Project to the RCA. This triggers the JPR 
process that is performed by the RCA. Once the RCA provides consistency findings, the RCA 
sends the JPR application and findings to the Wildlife Agencies (USFWS, USFWS) for their JPR. 
Once the Wildlife Agencies provide their consistency findings, the project has completed the 
MSHCP consistency process (Figure 2-2). Projects that need to support reserve assembly 
(conservation of lands) will be conditioned to do so by the Member Agency. Any proposed projects 
outside of Criteria Cells do not go through HANS/JPR, but rather perform MSHCP consistency 
(without reserve assembly) with the Member Agency without RCA’s involvement. 
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Figure 2-2.   
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The MSHCP envisioned a total of 41,000 acres to be conserved as ARL through dedication 
(donation) from development projects. The MSHCP projected approximately 1,640 acres would 
be conserved via dedication through the development process, annually. In retrospect, this was an 
overestimate and did not account for the extended time between development project approvals 
and commencement of construction, or the use of fee credits. The 2020 Nexus Fee Study lowered 
the estimate and assumes an additional (i.e., in addition to the less than 1,000 acres dedicated to 
the MSHCP reserve at the time of the Nexus Fee Study) 10,000 of land will be dedicated to the 
MSHCP reserve.  
  
During the HANS/JPR review process, a development footprint and proposed areas for 
conservation are designated within the project area for each project. These designated areas are 
documented in a JPR database as Proposed MSHCP Conservation Lands and Proposed MSHCP 
Conservation Easements. The JPR database also includes projects that were designated as 100% 
conservation.  
 
As of December 31, 2022, a total of 13,469 acres are currently designated through the HANS/JPR 
process as Proposed MSHCP Conservation Lands. In 2022, 23 JPRs were initiated with the RCA 
and the RCA completed 15 JPRs1, resulting in 750 acres of Proposed MSHCP Conservation Lands. 
These future conservation lands will generally come into conservation as project applicants are 
granted permits (e.g., grading, building) by the Member Agency with jurisdiction. Some projects 
that include areas of conservation may not be completed for a considerable amount of time. 
 

 
1 Completed JPRs may include those initiated in 2022 or prior to 2022. 
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3.0 HABITAT LOSSES 
 

Habitat is lost to residential and commercial development, construction of infrastructure, and other 
activities that are reviewed by Permittees for MSHCP consistency. The tracking of habitat losses 
began on June 22, 2004, when MSHCP state and federal permits were issued. 
 

3.1 Permittee Development Activities 
 

The Plan Area is 1.26 million acres with approximately 300,000 acres within Criteria Area (where 
the ultimate 153,000-acre ARL is envisioned to be assembled). Within the Criteria Area, the 
MSHCP assumed a portion would be developed and that the remainder, 153,000 acres would go 
into the MSHCP reserve. Refer to Figure 1-2 in Section 1 for the distribution of Criteria Area (in 
the form of Cells) within the Plan Area. In 2022, a total of 4,025 acres were approved for 
development with 3,209 acres of habitat lost outside the Criteria Area and 816 acres of habitat lost 
within the Criteria Area (Criteria Cells). Table 3-1, Habitat Loss by Jurisdiction (January 1, 2022 
– December 31, 2022), and Table 3-2, Habitat Losses by Jurisdiction Cumulative (June 22, 2004 
– December 31, 2022), provide summaries of the habitat losses that occurred during 2022 and 
since Plan inception, respectively. 
 
Table 3-1 lists grading/building permits issued by Permittees between January 1 and December 
31, 2022 that were analyzed as habitat losses to the MSHCP. Multiple types of permits (e.g., 
building, grading) were issued by the Permittees for various types of land development activities 
in 2022 and previous years. For MSHCP annual reporting purposes, when multiple permits were 
issued on one parcel, they were treated as one permit per parcel and counted as one loss in Table 
3-1 and Table 3-2, below. Parcellation of a single property generates a permit for each new parcel 
created which is reflected in the high number of permits per acre of development in Tables 3-1 and 
3-2. 
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Table 3-1 
Habitat Loss by Jurisdiction 

(New Losses to the MSHCP between January 1, 2022 and December 31, 2022) 

Permittee 

Grading/Building Permits Issued 
Number of 
Records 

Representing 
Grading/Building 
Permits Issued 

Total Development 
Acreage 

Development 
Acreage 

Outside of 
Criteria Area 

Development 
Acreage within 

Criteria Area 

Banning  10 104 104 0 
Beaumont  341 247 194 53 
Calimesa 9 25 25 0 
Canyon Lake  16 3 3 0 
Corona  32 84 64 20 
Unincorporated County of Riverside 507 1,709 1,305 404 
Eastvale (incorporated 2010) 0 0 0 0 
Hemet  217 103 103 0 
Jurupa Valley (incorporated 2011) 127 171 94 77 
Lake Elsinore  148 169 8 161 
Menifee (incorporated 2008) 585 229 229 0 
Moreno Valley  50 174 174 0 
Murrieta 8 23 16 8 
Norco  41 45 30 15 
Perris 56 122 102 21 
Riverside 152 131 131 <1 
San Jacinto  27 480 438 42 
Temecula 10 33 28 5 
Wildomar (incorporated 2008) 67 172 162 10 
Total* 2,403 4,025 3,209 816 
% Total Development Acreage  100% 80% 20% 

* All numbers have been rounded to nearest integer. As a result, sum of columns may deviate from total. 
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 Table 3-2 
 Cumulative Habitat Losses by Jurisdiction 
 (June 22, 2004 – December 31, 2022) 

 
Permittee 

Grading/Building Permits Issued 

Number of Records 
Representing 

Grading/Building 
Permits Issued 

Total 
Development 

Acreage  

Development 
Acreage 
Outside 

Criteria Area 

Development 
Acreage Inside 
Criteria Area 

Banning 247 1,091 1,091 0 
Beaumont 3,727 3,778 3,207 570 
Calimesa 235 659 550 109 
Canyon Lake 224 65 64 1 
Corona 931 2,554 2,263 292 
Unincorporated County of Riverside 15,481 48,969 35,658 13,311 
Eastvale (incorporated 2010) 2,921 3,491 3,332 159 
Hemet 971 3,300 3,178 121 
Jurupa Valley (incorporated 2011) 2,151 3,182 2,770 412 
Lake Elsinore 1,851 3,525 1,956 1,568 
Menifee (incorporated 2008) 4,446 6,442 6,431 11 
Moreno Valley 559 4,567 4,523 44 
Murrieta 963 3,113 1,935 1,178 
Norco 303 753 719 34 
Perris 776 3,573 3,386 187 
Riverside 2,755 3,500 3,477 23 
San Jacinto 655 2,309 2,036 273 
Temecula 1,942 2,448 2,025 422 
Wildomar (incorporated 2008) 1,512 1,756 1,594 162 
Total* 42,650 99,073 80,195 18,878 
% Total Development Acreage  100% 81% 19% 

    * All numbers have been rounded to nearest integer. As a result, sum of columns may deviate from total. 

 

The tables above show that in 2022 80% (Table 3-1) and cumulatively 81% (Table 3-2) of the 
development occurred outside of the Criteria Areas, which means most losses are not occurring 
within the areas reviewed and considered for Conservation.   
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3.2 Development Activities by Area Plan 
 
The MSHCP uses 16 Area Plans as a performance measure to monitor success of overall Plan 
implementation. The Area Plans are County planning units that augment the Riverside County 
General Plan (Figure 3-1. Area Plan Boundaries within the MSHCP).  Losses from development 
within each Area Plan are summarized in Table 3-3. Habitat Losses by Area Plan (New Losses to 
the MSHCP between January 1, 2022 and December 31, 2022) and Table 3-4. Habitat Losses by 
Area Plan Cumulative (June 22, 2004 – December 31, 2022). Although development within each 
Area Plan has  occurred mostly outside of the MSHCP Criteria Area,  a substantial amount of 
development has occurred within the Criteria Area within the boundaries of the Highgrove and 
REMAP (Riverside Extended Mountain Area Plan) Area Plans (Table 3-4). 
 

Figure 3-1. Area Plan Boundaries within the MSHCP 
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 Table 3-3 
 Habitat Losses by Area Plan 
 (New Losses to the MSHCP between January 1, 2022 and December 31, 2022) 

Area Plan 

January 1, 2022 and December 31, 2022 

Total Acres 
Approved for 
Development 

Acres Approved 
for Development 
Outside Criteria 

Area 

Approved for 
Development 

Inside Criteria Area  

% Approved for 
Development 
Inside Criteria 

Area** 
Eastvale 0 0 0 0% 
Elsinore  373 189 184 49% 
Harvest Valley/Winchester 157 157 0 0% 
Highgrove 1 1 0 0% 
Jurupa 171 94 77 45% 
Lake Mathews/Woodcrest 63 59 4 7% 
Lakeview/Nuevo 111 65 46 41% 
Mead Valley  269 236 33 12% 
Reche Canyon/Badlands 184 177 7 4% 
REMAP 690 573 117 17% 
San Jacinto Valley  674 560 114 17% 
Southwest 451 309 141 31% 
Sun City/Menifee Valley 243 243 0 0% 
Temescal Canyon  85 65 20 23% 
The Pass  389 332 57 15% 
Riverside/Norco 164 149 16 10% 
Total* 4,025 3,209 816 20%*** 

  * All numbers have been rounded to nearest integer. As a result, sum of columns may deviate from total. 
  ** (%) equals the percentage of the total approved development that occurs within Criteria Areas by Area Plan. 
*** (%) equals percentage of the total approved development within Criteria Area within the entire MSHCP Plan Area. 
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 Table 3-4 
 Habitat Losses by Area Plan Cumulative 
 (June 22, 2004 – December 31, 2022) 

Area Plan 

June 22, 2004 – December 31, 2022 

Total Acres 
Approved for 
Development 

Acres Approved 
for Development 
Outside Criteria 

Area 

Approved for 
Development 

Inside Criteria Area  

% Approved for 
Development 
Inside Criteria 

Area** 
Eastvale 3,524 3,475 49 1% 
Elsinore  7,339 5,149 2,190 30% 
Harvest Valley/Winchester 3,161 3,147 14 0% 
Highgrove 820 315 506 62% 
Jurupa 3,162 2,638 524 17% 
Lake Mathews/Woodcrest 4,793 4,559 233 5% 
Lakeview/Nuevo 1,653 1,199 453 27% 
Mead Valley  6,456 5,995 461 7% 
Reche Canyon/Badlands 5,382 4,938 443 8% 
REMAP 11,105 6,970 4,135 37% 
San Jacinto Valley  7,359 6,115 1,244 17% 
Southwest  22,391 16,024 6,367 28% 
Sun City/Menifee Valley 6,551 6,525 26 0% 
Temescal Canyon  4,891 3,756 1,134 23% 
The Pass  6,832 5,788 1,044 15% 
Riverside/Norco 3,655 3,601 53 1% 
Total* 99,073 80,195 18,878 19%*** 

  * All numbers have been rounded to nearest integer. As a result, sum of columns may deviate from total. 
  ** (%) equals the percentage of the total approved development that occurs within Criteria Areas by Area Plan. 
*** (%) equals percentage of the total approved development within Criteria Area within the entire MSHCP Plan Area. 
 
 

3.3 Agricultural Activities 
 

Existing agricultural uses and conversion of natural lands to agricultural use are Covered Activities 
under the MSHCP. The MSHCP permits up to 10,000 acres of new agricultural uses within the 
Criteria Area over the life of the Plan.  
 
The MSHCP defines agricultural operations as production of all plants (horticulture), fish farms, 
animals, and related production activities, including the planting, cultivation and tillage of the soil, 
dairying, and apiculture, and the production, plowing, seeding, cultivation, growing, harvesting, 
pasturing, and fallowing for the purpose of crop rotation of any agricultural commodity, including 
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viticulture, apiculture, horticulture, and the breeding, feeding, and raising of livestock, horses, fur-
bearing animals, fish, or poultry and all uses conducted as a normal part of such operations, 
provided such actions are in compliance with all applicable laws and regulations. A Settlement 
Agreement in 2004 between the RCA, County of Riverside, Cities within the MSHCP boundary, 
and the Riverside County Farm Bureau (refer to Section 3.3.2 for details) clarified when 
agricultural activities trigger MSHCP compliance or are exempt from the Plan.  
 
The RCA established the existing agricultural operations database and tracks annual losses 
occurring from new agricultural activities within the Plan Area, as discussed below. 
 

3.3.1. Agricultural Grading Permits  
 

Agricultural grading permits are issued by the Riverside County Building and Safety Department. 
These permits allow conversion of undeveloped land to agricultural uses, as well as additional or 
new agricultural activities on parcels that had already been in agricultural use. In 2022, there were 
25 agricultural grading permits issued.  
 
The MSHCP refers to the Agricultural Commissioner processing Certificates of Inclusion (COI) 
for agricultural activities, however the County grading ordinance does not require COIs.  
 
The RCA verified 25 agricultural grading permits were processed in 2022 within the Plan Area. 
The grading permits resulted in a combined loss of 249 acres. Cumulative losses since inception 
of the MSHCP total 148,082 acres (inside and outside Criteria Area), with 3,126 acres of these 
occurring within Criteria Area and 6,874 acres remaining of the 10,000-acre agriculture cap. 
 
Further details on the process, procedures, and methods to update the Agricultural Operations 
Database with the COIs and Agricultural Grading permits for the MSHCP are described in the GIS 
metadata files. Table 3-5, Agricultural Grading Summary presents agricultural activities within 
the Plan Area. The map and GIS files for the database can be found within Appendix A of this 
annual report. 
 
Since Plan adoption through December 31, 2022, 3,126 acres of new agriculture within Criteria 
Cells has been approved through either COIs or Agricultural Grading (Table 3-5).  
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Table 3-5 

Agricultural Grading Summary 

 Agriculture Grading 
(Acres) 

Count Towards 10,000-Acre MSHCP 
Agriculture Cap (Acres) 

Since Plan Conception thru 2021 147,833 3,006 
2022 249 120 
Total* 148,082 3,126 

     * All numbers have been rounded to nearest integer. As a result, sum of columns may deviate from total. 
 

 
3.3.2. Agriculture Compliance Process 

 
Agricultural activities not requiring a discretionary action or permit from the local land use 
authority (i.e., city or County of Riverside) are exempt from demonstrating MSHCP compliance 
(Figure 3-2). This includes new agricultural activities that are not commercial and are proposed on 
lands zoned for agriculture. In addition, agricultural actions requiring a discretionary action or 
permit from a Member Agency are exempt from MSHCP compliance if expansion of an existing 
agricultural operation is either (1) less than 50 percent of the existing development building square 
footage, or (2) less than 50 percent of the area subject to existing permitted uses on entire 
landholding, or (3) the expansion is less than two acres (Figure 3-2). All other agricultural activities 
triggering a discretionary action/permit need to comply with the MSHCP.  
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Figure 3-2. Agriculture Compliance Process 
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4.0 ROUGH STEP 
 

This chapter summarizes all habitat conservation and losses within the Criteria Area by means of 
Rough Step analysis. Rough Step is a MSHCP performance measure used to monitor the pace of 
conservation of specified vegetation communities against the pace of losses of specified vegetation 
communities within the discrete geographic units of the Criteria Area. There are nine Rough Step 
Units in the MSHCP Plan Area (refer to Figure 4-1, Western Riverside County MSHCP Rough 
Step Analysis Units). Each Rough Step Unit is characterized by similar weather patterns, soils, and 
geologic conditions to ensure that specified, narrowly distributed vegetation communities are 
representatively conserved throughout the Criteria Area. Each Rough Step Unit includes land 
within and outside of the Criteria Area. The Rough Step analysis functions as an early warning 
system to signal where development and loss of the specified vegetation communities is outpacing 
conservation and where future efforts should be focused on conserving those specified vegetation 
communities. Rough Step Units 1 through 8 have Additional Reserve Land conservation goals for 
specified vegetation communities (not all vegetation communities within a Rough Step Unit are 
tracked in the Rough Step analysis), while Rough Step Unit 9 does not; hence, Rough Step analysis 
is not performed on Unit 9 and as such will not be discussed further. 
 
Table 4-1, Key Vegetation Community Losses and Gains by Rough Step Unit in 2022, summarizes 
how much development (losses) and conservation (gains) has taken place inside the Criteria Area 
(i.e., areas potentially needed for reserve assembly) during the last year. Note that acreages only 
include losses and gains for those key vegetation communities tracked within the particular Rough 
Step Unit. 
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 Table 4-1 
 Habitat Losses and Gains by Rough Step Unit in 2022 

(January 1, 2022 through December 31, 2022) (Values in Acres) 

Rough Step 
Unit 

Size of Rough 
Step Unit Total Criteria Area  Gains (Conservation)  Losses (Development)  

1 93,945 9,905 0 93 
2 177,606 63,251 650 94 
3 150,086 32,892 508 151 
4 212,630 108,955 450 169 
5 91,734 27,874 101 34 
6 101,542 25,954 68 65 
7 130,824 28,056 627 36 
8 50,408 22,690 66 174 

Total* 1,008,775** 319,577 2,470 816 
 * All numbers have been rounded to the nearest integer. As a result, sum of columns may deviate from total. 

** The Rough Step Units 1-8 do not encompass the entire Plan Area. 

 
 
This Annual Report uses the corrected Rough Step formula agreed upon by the Wildlife Agencies 
(USFWS, CDFW) and the RCA, as well as the changes made to Table 6-3 of the MSHCP (Volume 
1). The formula can be found in Minor Amendment 2007-01 (https://www.wrc-rca.org).
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Table 4-2, Rough Step Acreage Summary, provides the amount of key vegetation types in the 
Criteria Area by Rough Step Unit (column 3 [from left to right]) and the Additional Reserve Land 
conservation goals set by the MSHCP (column 4). Also included are the total amount of each key 
vegetation community cumulatively conserved through December 31, 20221 (column 5) and the 
total amount of each key vegetation community authorized for development by Permittees (column 
7) through HANS/JPR processes. The sixth column includes the amount of allowable 
development, by key vegetation community, for each Rough Step Unit set by the MSHCP, based 
on the amount of conservation that has occurred (column 5). Habitat Gains for conservation 
(column 5) are through December 31, 2022. Allowable development was calculated using losses 
(derived from grading or building permits) between June 22, 2004 and December 31, 2022. 
Allowable development, as calculated in Table 4-2, is the amount of allowable development 
remaining for a key vegetation community given the current (through December 31, 2022) amount 
of the key vegetation community that has not been permanently impacted. The amount of 
allowable development changes as additional land containing key vegetation communities are 
developed. Column 8 shows the difference between the amount of each key vegetation community 
authorized for development (column 7) and the allowable development calculated using the Rough 
Step formula (column 6). Where the difference is negative (red), the vegetation community would 
be considered out of Rough Step.  
 

 
1 Includes land conserved since February 2000. 
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Table 4-2  
Rough Step Summary (Values in Acres)  

Rough 
Step 
Unit 

Key Vegetation 
Communities 
within Rough 

Step Unit 

From Table 6-3 in the MSHCP** Amount 
Conserved 
(between 
February 
2000 and  

December 31, 
2022)* 

Amount of 
Allowable 

Development 
through 

December 
31, 2022 * 

Area 
Authorized for 
Development 
by Cities and 
the County 
(between 

 June 22, 2004, 
and December 

31, 2022)* 

Area 
Remaining 

for 
Authorized 

Development 
(-red denotes 
out of Rough 

Step)* 

Key 
Vegetation 
Community 
within the 

Criteria Area  

Additional 
Reserve Land 

Goal for the Key 
Vegetation 

Communities 

1 

Coastal Sage 
Scrub 1,210 930 491 161 61 +100 

Grassland 820 180 10 96 67 +30 
Riparian Scrub, 
Woodland, Forest 680 550 152 45 16 +29 

Total* 2,710 1,660 653 302 144 159 

2 

Coastal Sage 
Scrub 14,969 10,359 4,994 2,461 325 +2,137 

Grassland 8,656 4,866 3,317 2,704 465 +2,239 
Riparian Scrub, 
Woodland, Forest 590 460 230 71 35 +37 

Riversidean 
Alluvial Fan Sage 
Scrub 

1,190 1,110 626 49 9 +40 

Woodland and 
Forest 300 180 130 90 20 +69 

Total* 25,705 16,975 9,297 5,375 854 +4,521 

3 

Coastal Sage 
Scrub 3,670 2,050 446 479 122 +357 

Grassland 4,690 900 173 1,033 349 +684 
Playa and Vernal 
Pool 4,340 3,830 1,701 255 15 +240 
Riparian Scrub, 
Woodland, Forest 220 110 4 15 8 +7 
Riversidean 
Alluvial Fan Sage 
Scrub 

190 100 5 13 13 -0.02 

Total* 13,110   6,990 2,329 1,795 507 1,288 

4 

Coastal Sage 
Scrub 21,828 17,948 4,218 1,209 1,159 +50 

Desert Scrub 4,340 3,680 1,885 370 159 +211 
Grasslands 10,991 5,961 1,031 1,286 1,112 +174 
Riparian Scrub, 
Woodland, Forest 1,420 1,322 143 19 9 +11 
Riversidean 
Alluvial Fan Sage 
Scrub 

1,169 1,099 344 27 24 +3 

Woodland and 
Forest 1,562 872 225 229 84 +145 
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*   All numbers have been rounded to the nearest integer, except for Acres Remaining for Authorized Development that are values <1. As a 

result, sum of columns may deviate from total 

** This Table uses the Rough Step formula, land acres, and additional reserve lands goals as per Minor Amendment 2007-01. 

Table 4-2  
Rough Step Summary (Values in Acres)  

4 Total* 41,310 30,882 7,846 3,140 2,547 594 

5 

Coastal Sage 
Scrub 1,540 370 98 395 210 +185 

Grasslands 3,880 1,010 231 878 645 +233 
Riparian Scrub, 
Woodland, Forest 550 460 34 15 15 +0.21 
Riversidean 
Alluvial Fan Sage 
Scrub 

370 260 20 19 17 +2 

Woodlands and 
Forests 2,080 1,000 259 360 123 +238 

Total*  8,420 3,100  642 1,667 1,009 658 

6 

Coastal Sage 
Scrub 4,796 3,876 1,357 382 312 +70 

Grassland  6,188 3,688 1,248 1,012 713 +299 
Riparian Scrub, 
Woodland, Forest  268 208 53 20 14 +6 
Woodland and 
Forest 140 110 40 13 3 +10 

Total* 11,392 7,882  2,698 1,427 1,042 385 

7 

Coastal Sage 
Scrub 9,222 6,772 2,004 898 557 +341 

Grasslands 3,620 1,516 329 621 231 +390 
Riparian Scrub, 
Woodland, Forest 570 451 117 40 29 +11 
Riversidean 
Alluvial Fan Sage 
Scrub 

400 339 93 21 23 -2 

Woodlands and 
Forest 493 333 29 28 <1 +27 

Total*  14,305 9,410  2,572 1,608 841 767 

8 

Coastal Sage 
Scrub 6,400 4,940 3,099 970 418 +553 

Grassland 3,690 1,840 295 452 618 -166 
Riparian Scrub, 
Woodland, Forest 280 250 93 13 <1 +13 
Riversidean 
Alluvial Fan Sage 
Scrub 

190 130 24 16 14 +2 

Total*  10,560  7,160 3,511 1,451 1,051 401 

96



  4.0 ROUGH STEP 
 

 
 

 
Western Riverside County MSHCP 

 Annual Report (January 1, 2022 through December 31, 2022) 4-7 

All key vegetation communities remain in Rough Step in Rough Step Units 1, 2, 4, 5, and 6. The 
following key vegetation communities are behind in Rough Step: 

• Rough Step Unit 3. Riversidean Alluvial Fan Sage Scrub (-0.02 acre) 
• Rough Step Unit 7. Riversidean Alluvial Fan Sage Scrub (-2 acres) 
• Rough Step Unit 8. Grassland (-166 acres) 

 
The grassland vegetation category has been out of Rough Step in Unit 8 since inception of the 
MSHCP due to pre-MSHCP developments and associated project mitigation that resulted in 
lands coming into the MSHCP Reserve under the PQP classification that do not count toward 
Rough Step gains. However, there are 168 acres of pending grassland conservation in this Rough 
Step Unit. The timing of conveyance of development-related conservation is unknown as it is 
based on the project proponents timeframes.  
 
The RCA is actively engaged in acquiring parcels that would bring Riversidean Alluvial Fan 
Sage Scrub and Grassland into Rough Step in Units 3, 7, and 8. 
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Delhi Soils Rough Step   
 
All suitable habitat for the Delhi Sands Flower-loving Fly within the MSHCP Plan Area is in 
Rough Step Unit 1. The Delhi Sands Flower-loving Fly is found within the fine, sandy Delhi series 
soils along the northern edge of Rough Step Unit 1. Unlike other covered species, the Permittees 
were given options for conservation of this species. These options are described in the Delhi Sands 
Flower-loving Fly species objectives located in Table 9-2 in the MSHCP (Volume I). As part of 
the MSHCP Implementing Agreement, the Wildlife Agencies and Riverside County jointly opted 
to follow Delhi Sands Flower-loving Fly Species Objective 1B in the MSHCP (Volume I). 
Objective 1B mandates that surveys are to be conducted in areas where suitable habitat exists 
within the mapped Delhi soils (with the exception of Cells 21, 22, and 55). When the species is 
present, 75 percent of mapped Delhi soils on-site must be conserved. Surveys continue to be 
required in these areas of the Rough Step Unit. 

Surveys are not required within Cells 21, 22, and 55. Instead, 50 acres of Additional Reserve Lands 
with Delhi soils and suitable habitat for the Delhi Sands Flower-loving Fly shall be acquired within 
these three cells. The 50 acres were acquired in 2020 and the Additional Reserve Land Goal has 
been met for Delhi Soils for Cells 21, 22, and 55. Table 4-3, Delhi Soils Acreage Analysis (Species 
Account Objective 1B), provides a summary of the Delhi sands Rough Step analysis. 

 

 

Table 4-3 
Delhi Soils Conservation (Species Account Objective 1B) (Values in 

Acres) 

Delhi Soils within 
the Rough Step Unit 

From Objective 1B in the 
MSHCP (Volume I) 

Total Delhi Soils Conserved 
(between February 2000 and  

December 31, 2022) 

Delhi Soils 
within the 

Criteria 
Area in the 

Rough 
Step Unit 

Delhi Soil 
Conservation 

Goal  
Outside Cells 21, 22, 
55 270 170 7 

Within Cells 21, 22, 
55  50 50 

Total*  270 220 57 
           * All numbers have been rounded to the nearest integer. As a result, sum of columns may deviate from total. 
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5.0 ACTIVITIES WITHIN PLAN AREA 
 
5.1. Single-Family/Mobile Home Activity  

 Background 

In accordance with existing land use regulations, development of a single-family home or mobile 
home on an existing legal parcel is a Covered Activity, per Section 7.3.2 of the MSHCP (Volume 
1). Single-family home grading/site preparation permits and mobile home site preparation permits 
on existing legal lots within the Criteria Area are reviewed against the MSHCP Conservation 
Criteria solely to determine the least sensitive portion of the lot for building pad location. These 
activities are covered by the Expedited Review Process (ERP) provision of the Property Owner 
Initiated Habitat Evaluation and Acquisitions Negotiation Process. Section 7.3.2 of the MSHCP 
(Volume 1) lists several assumptions used by the MSCHP to predict the annual level of single-
family/mobile home development within the Criteria Area. Based on key assumptions, the 
MSHCP estimated approximately 75 parcels would utilize the ERP provision within the Criteria 
Area annually. These parcels were estimated to impact approximately 675 acres of land annually. 
The MSHCP also assumed that, of these 675 acres, half (338 acres) would be within areas 
considered desirable for inclusion in the MSHCP Conservation Area (i.e., described for 
conservation). Finally, the MSHCP assumed that the Permittees would successfully negotiate 
conservation on 75% of the 338 acres, and 85 acres that the MSHCP describes for conservation 
would be developed with single-family/mobile homes. The annual reporting process is used to 
determine whether ERP activity is occurring in a manner that is consistent with the assumptions 
made during MSHCP development.    

 Effect on Reserve Assembly 

Between January 1, 2022, and December 31, 2022, 24 single-family/mobile home permit 
applications utilized the ERP. These permits covered approximately 105 acres within the Criteria 
Area, with 55 acres described for conservation. This level of ERP development is below the 
estimated annual acreage described above in Section 5.1.1. The ERP data the RCA receives from 
the county and cities is likely incomplete due to the lack of data submitted by most cities. In 2022, 
most of the ERP development occurred within Rough Step Unit 4. Figure 5-1, 2022 ERPs 
Distribution shows the locations of ERP development in 2022.  

Since inception of the MSHCP, the ERP has permitted 3,193 acres for development of single-
family/mobile homes within the Criteria Area, with an annual average of 206 acres of ERP 
development within the Criteria Area. This is far less than the MSHCP estimate of 675 acres per 
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year (refer to Section 5.1.1, above). As other forms of development impact critical vegetation 
categories, development of single-family and mobile homes permitted through the ERP may have 
a bigger effect on a region’s rough step balance. 

 

Figure 5-1.  2022 ERP Distribution 
 

5.2 Public Works Projects  
 

MSHCP Permittees include the Riverside County Flood Control and Water Conservation District 
(County Flood), Riverside County Park and Open-Space District (County Parks), Riverside 
County Waste Management Department, Riverside County Transportation Commission, the 18 
cities in western Riverside County, Riverside County, California Department of Transportation 
(Caltrans), and California Department of Parks and Recreation (State Parks). Public works projects 
conducted by these agencies receive coverage under the Plan and, when in a Criteria Cell, are 
subject to Joint Project Review (JPR). The Wildlife Agencies process JPRs for State Parks and 
Caltrans, while the RCA and the Wildlife Agencies process JPRs for public projects by Permittees. 
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Table 5-1, Public Works Projects (January 1 through December 31, 2022) summarizes public 
works project activity during 2022 throughout the Plan Area. 
 
 

 

Table 5-1 
Public Works Projects Throughout the Plan Area 

(January 1, 2022 through December 31, 2022) 

Public Works Permittee Activities Approved between January 1 and December 31, 2022 
 
County of Riverside Transportation 
Department 
 

 

 

 

 

 

 

 

 
 

 
• Clinton Keith Road Construction Project Phase 3 
• Slurry seal projects at various locations  
• Road resurfacing projects at various locations 
• Sidewalk projects at various locations 

 
 
Riverside County Transportation 
Commission 
 

 
• State Route (SR-) 71/SR-91 Interchange Project 
• Downtown Riverside At-Grade Crossing 
• Mid-County Parkway Phase 3/Ramona Expressway 
• Metrolink South Perris Station Expansion 
• Interstate (I-) 10 Highland Springs Interchange Project 

 

Riverside County Park and Open-
Space District 

 
• No major projects for 2022 

 

 
Riverside Flood Control and Water 
Conservation District 

 

 
• Lakeland Village Master Drainage Plan (MDP) Line H 
• Paramount Estates MDP Line C 
• North Norco Channel Line NB, Stage 3 

 

California State Parks 
 

• No major projects for 2022 
 

 
Caltrans 

 

 

 

 
• I-215 Moreno Valley – Construct Northbound & Southbound Auxiliary Lanes 
• Remove and replace asphalt concrete pavement at various locations 
• SR-79 San Jacinto - Concrete Barrier Installation, Removal of Base & Surfacing, 

Alternate Pipe Culvert & Metal beam Guardrail Installation 
• I-15 Corridor Operations Project - New Auxiliary Lane in Corona 
• SR-79 Temecula - Sawcut Existing Bridge Curb & Place Temporary Rail Type K On 

The Bridge (Emergency Director Order) 
 

 
Waste Management 

 
• No major projects for 2022 
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5.3 Participating Special Entity Permits 
  

Per Section 6.1.6 of the MSHCP (Volume 1), the RCA may grant MSHCP take authorization with 
approval from the Wildlife Agencies to non-signatory public agencies and other regional service 
providers under the Participating Special Entity (PSE) provision, as described in Section 11.8 of 
the MSHCP Implementing Agreement.  The MSHCP defines “Participating Special Entity” as any 
regional public facility provider, such as a utility company or a public district or other agency that 
operates and/or owns land within the MSHCP Plan Area but who is not a MSHCP Permittee.  
 
Processing of the following PSE projects occurred in 2022: 
 

• Eastern Municipal Water District (EMWD) – Wickered Road Sewer Pipeline Replacement 
(withdrawn) 

• EMWD - Quail Valley Regional Water Tank III Project (processing) 
• Southern California Edison (SCE) - Canal 33kV Deteriorated Pole Replacement Project 

(processing) 
• Lockheed Martin – Site 1 – (processing) 

 
5.4 Criteria Refinement   

 
As indicated in Section 6.6.2F of the MSHCP (Volume 1), Permittees are expected to implement 
the MSHCP consistent with Cell Criteria. In cases where a Permittee and/or landowner believes 
that conservation objectives could be achieved in an alternative location or alternative Reserve 
design scenario, the criteria can be refined to reflect such modification.  
 
For the annual reporting year of 2022, the RCA met with several Permittees about Criteria 
Refinements as a potential option for proposed developments. The Criteria Refinement for the 
Beaumont Pointe Specific Plan is in process and Lamb Canyon Landfill Project is in process at the 
time of this report.   
 

5.5 Agency Cooperation   
  

Many of the Covered Species and associated sensitive habitats are located on federal and state 
lands. For these reasons, existing federal and state lands were included in the existing 347,000 
acres of Public/Quasi-Public lands. Assumption for conservation of these lands came with the goal 
that Memoranda of Understanding (MOU) between these state, federal, and other 
governmental/quasi-governmental agencies must be established to ensure that lands are managed 
in concert with Covered Species’ needs.  

110



5.0 ACTIVITIES WITHIN PLAN AREA 
 

 
 
 

Western Riverside County MSHCP 
Annual Report (January 1, 2022 through December 31, 2022) 5-5 

 
U.S. Forest Service. Under agreement with the San Bernardino and Cleveland National Forests 
(Forest), MSHCP Monitoring Program biologists have been conducting species surveys in Forest 
areas since 2005 and have completed the initial inventory for species presence (refer to Section 
8.2 in this report for more details). Survey information is shared, and activities coordinated, with 
Forest and other Reserve Managers within the MSHCP at monthly Reserve Managers meetings 
hosted by the Biological Monitoring Program.   
 
Bureau of Land Management (BLM).  Lands owned by the Bureau of Land Management (BLM) 
in western Riverside County contribute to Reserve Assembly Public/Quasi-public lands. Most of 
the BLM lands within the MSHCP are associated with the Riverside County Stephens’ Kangaroo 
Rat Habitat Conservation Plan (SKR-HCP). The BLM released the revision to their draft South 
Coast Resource Management Plan (SCRMP) in June 2011. The RCA entered into an MOU with 
the BLM (RCA Agreement No. 09002, BLM MOU No.CA-660-08-01) on June 6, 2008, as a 
cooperating agency on this Plan. Through this MOU, the RCA worked with the BLM to maximize 
coordination and achieve consistency, where practical, in the development of the revisions to the 
SCRMP. When completed and adopted, the revised SCRMP will be the basis for the BLM and 
RCA to enter into additional MOU discussions to allow Adaptive Management on BLM properties 
that would be necessary to meet the objectives of the MSHCP's species-specific management plans 
as they evolve following completion of the initial Monitoring Program species inventory. The 
SCRMP has not yet been adopted by the BLM. 
 
Riverside County Habitat Conservation Agency (RCHCA). The RCHCA is the Joint Powers 
Authority responsible for implementation of the SKR-HCP in western Riverside County. The 
RCHCA owns approximately 6,700 acres of conservation land at Estelle Mountain and the 
Southwest Riverside County Multi-Species Reserve (Southwest MSR) surrounding Lake Skinner 
and Diamond Valley Lake and manages another 10,000 acres at Southwest MSR. As such, the 
RCHCA is an important conservation landowner in the MSHCP Plan Area and 
monitoring/management coordination between the RCHCA and RCA benefit MSHCP Covered 
Species. The RCHCA allows access for MSHCP biological monitoring purposes. 
 
Riverside Corona Resource Conservation District (RCRCD). In 2010, the RCA and RCRCD 
entered into a management MOU for properties which RCRCD either holds in fee title or has a 
conservation easement over. RCRCD manages these lands in a cooperative manner with the RCA 
consistent with the goals and objectives of the MSHCP. The RCA and RCRCD also work 
collaboratively on In Lieu Fee Program related mitigation opportunities on RCA-owned land and 
on potential acquisitions within RCRCD’s service area. 
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Inland Empire Resource Conservation District (IERCD). In 2012, the RCA and IERCD 
entered into a management MOU for properties within the Plan Area which IERCD either holds 
in fee title or has a conservation easement over. IERCD manages these lands in a cooperative 
manner consistent with the goals and objectives of the MSHCP. The RCA and IERCD also work 
collaboratively on In Lieu Fee Program related mitigation opportunities on RCA-owned land. 
 
Temecula-Elsinore-Anza-Murrieta Resource Conservation District (TEAM RCD). In 2019, 
the RCA and TEAM RCD executed a management MOU for properties within the Plan Area which 
TEAM RCD either holds in fee title or has a conservation easement over. TEAM RCD manages 
lands in a cooperative manner consistent with the goals and objectives of the MSHCP. 
 
Rivers & Land Conservancy (RLC). In 2017, the RCA and RLC executed a management MOU 
for properties which RLC either holds in fee title or has a conservation easement over. RLC 
manages these lands in a cooperative manner consistent with the goals and objectives of the 
MSHCP. The RCA and RLC also work collaboratively on In Lieu Fee Program related mitigation 
opportunities on RCA-owned land. 
 
 

5.6 Clerical/Minor Amendments to the MSHCP   

 Clerical Amendments 

Section 6.10.1 of the MSHCP (Volume 1) outlines clerical amendments to the MSHCP and 
associated revision requirements. The MSHCP states that clerical amendments shall be made by 
the RCA on its own initiative or in response to a written request submitted by any Permittee or 
Wildlife Agency, which includes documentation supporting the proposed clerical change.  Clerical 
changes shall not require any amendment to the MSHCP, the Permits, or the Implementing 
Agreement. Clerical changes include corrections of typographical, grammatical, and similar 
editing errors that do not change the intended meaning and corrections of any maps or exhibits to 
correct insignificant errors in mapping. It is assumed that most clerical changes to the MSHCP 
will occur during the first 10 years of MSHCP implementation. Clerical amendments are to be 
summarized in each annual report and are found in Appendix A of this report.  
 
In 2022, the RCA did not process any clerical amendments.    

 Minor Amendments  

Section 6.10.2 of the MSHCP (Volume 1) outlines minor amendments to the MSHCP and 
associated revision procedures. The following items are considered minor amendments to the 
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MSHCP and shall be administratively implemented:   
 
(1) Minor corrections to land ownership;   

(2) Minor revisions to survey, monitoring, reporting, and/or management protocols that clearly do 
not affect Covered Species or overall MSHCP Conservation Area functions and values;   

(3) Transfer of target Reserve Assembly acreages between identified Subunits within a single Area 
Plan and/or between Area Plans within a single Rough Step Analysis Unit consistent with the 
criteria;   

(4) Application of Take Authorization for development within Cities incorporated within the 
MSHCP boundaries after the effective date of the Implementing Agreement, assuming such 
inclusion does not preclude Reserve Assembly, significantly increase the cost of MSHCP 
Conservation Area management or assembly, or preclude achieving Covered Species conservation 
and goals;   

(5) Annexation or de-annexation of property within the Plan Area pursuant to Section 11.5 of the 
Implementing Agreement, provided such inclusion does not preclude Reserve Assembly, 
significantly increase the cost of the MSHCP Conservation Area management or assembly, or 
preclude achieving Covered Species conservation and goals;   

(6) Minor extension of cut or fill slopes outside of the right-of-way limits analyzed in the MSHCP 
for covered roadways to accommodate construction in rolling or mountainous terrain; and  

(7) Updates/corrections to the vegetation map and/or species occurrence data.  

There were two minor amendments to the MSHCP completed in 2022: 

1. MA 2022-01 – The City of Murrieta annexed lands associated with the Murrieta Hills 
Project. 

2. MA 2019-01 – City of Hemet Stetson Avenue Realignment. 

 

5.7 Fires, Floods, and Drought 
 
Section 6.8.3 of the MSHCP (Volume 1) discusses Changed Circumstances potentially affecting 
the MSHCP Conservation Area that include short-interval return fire, floods, drought, and invasion 
by exotic species. RCA staff started reporting fire activity within the MSHCP Conservation Area 
in 2012.  
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Short-Interval Return Fire 
 
For the purpose of defining Changed Circumstances, short-interval return fire is defined as fire 
occurring in the same location as a previous fire within the same footprint more than once in a 5-
year period within the MSHCP Conservation Area. When fires return repeatedly to an area, native 
vegetation can become compromised and non-native plant species can take a stronghold and out 
compete the native vegetation, ultimately resulting in conversion of native habitat into non-native 
vegetation that is not useful or less useful to MSHCP covered species.  
 

Table 5-2 
Short-Interval Return Fires on MSHCP Conserved Area 

Fire Names Years RCA Property Overlapping Acreage 
Burned 

Mustang Fire/Palmer Fire 2015, 2017 Oak Valley Partners 4 
Lamb Fire/Manzanita Fire twice in 2017 Potrero 194 

 
Figure 5-2. Short-Interval Return Fire Areas on MSHCP Conservation Area 
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5.8 Activities Affecting Reserve Assembly 
 
In consultation with the Wildlife Agencies, this section is meant to provide documentation of 
actions which have influenced reserve design during the last year. No significant activities 
occurred in 2022 which influenced reserve design.  
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6.0 FUNDING SUMMARY 
 
The Plan requires that the RCA provide an accounting of relevant financial information for each 
reporting period. Table 6-1, RCA Program Operation Financial Summary, reflects the specific 
categories, as detailed in Appendix B-05 of the MSHCP (Volume 1). Following Table 6-1 is Table 
6-2, Permittee Revenue (January 1, 2022 through December 31, 2022), that summarizes monthly 
income for each Permittee for the reporting period. 
 

TABLE 6-1 
RCA Program Operation Financial Summary 

 Operational Type Targets/Assumptions 

Prior to Plan 
Approval through 

December 31, 2021* 
January 1 through 

December 31, 2022* 
PROGRAM COSTS  

A. Acquisitions 
Local Conservation Using HANS 

(Development) 
41,000 acres to be conserved 

  
  
  

Projected Progress Toward MSCHP Goal 
(Acres) 36,695 1,025 

Projected Progress Toward MSHCP Goal 
(Percent) 90% 3% 

Actual Progress Toward MSHCP Goal 
(Acres1) 1,618.4 67.7 

Actual Progress Toward MSHCP Goal 
(Percent) 3.9% 0.17% 

Local Acquisitions (RCA) 
56,000 acres to be conserved 

  
  
  
  
  

Projected Progress Toward MSCHP Goal 
(Acres) 48,440 1,400 

Projected Progress Toward MSHCP Goal 
(Percent) 86.5% 2.5% 

Actual Progress Toward MSHCP Goal 
(Acres) 40,625.7 2,310.6 

Actual Progress Toward MSHCP Goal 
(Percent) 72.5% 4.1% 

Actual Acquisition Cost2 $385,749,110 $9,954,500   
Actual Price per Acre $9,495  $4,308 
Estimated Price per Acre $13,100  $13,100  

Local Commitment Subtotal  
97,000 acres to be conserved 

Total Acres Conservation 42,244.9 2,310.6 

 Actual Acquisition Cost2 4 $385,749,110 $9,954,500 
 State Acquisitions 

  
Actual Conserved Acres 12,533.27 32.1 
Actual Acquisition Cost4 $105,189,199  $280,000  
Actual Price per Acre $8,393 $8,720 

 Federal Acquisitions 
  

Actual Conserved Acres 9,351.51 60.00 
Actual Acquisition Cost4 $68,113,562  $520,000  
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  Actual Price per Acre $7,284 $8,720 

 Operational Type Targets/Assumptions 

Prior to Plan 
Approval through 

December 31, 2021* 
January 1 through 

December 31, 2022* 
PROGRAM COSTS 

State & Federal Acquisitions 
Subtotal 

56,000 acres to be conserved 

Actual Conserved Acres  21,884.79 92.31 

Actual Acquisition Cost $173,302,761 $800,000 
Acquisitions Total 

153,000 acres to be 
Conserved 

Total Acres New Conservation 64,128.9 2,470.1 
Total Acquisition Cost $559,051,871 $10,754,500 

B. Program Management  
Land Management Based on Actual $15,598,013 $688,903 

Species Monitoring Based on Actual $22,442,742 $2,343,769 

Administration Based on Actual $67,805,639 $5,953,155 
Endowment Based on Actual6 $870,928 $4,192,202 

Management Existing Lands 30% of management cost N.A. N.A. 
Program Management Total  $106,717,322 $13,178,029 

TOTAL REPORTING PERIOD COSTS5 $665,769,193 $23,932,529 

 
PROGRAM REVENUE 

A. Development Fees  
Per unit Residential Fee $2,234 Combined Residential, Commercial and 

Industrial Fees  $267,647,725 
 

$31,472,404 
 Per acre Com & Ind Fee $7,606 

Density Bonus Fees Program in Development $0 $0 
Units using density bonus Program in Development $0 $0 

Per Unit Fee Program in Development  NA NA 
 Development Fees Subtotal $267,647,725 $31,472,404 

B. Landfill Revenue 
  
  
  
  

Landfill Revenue - Previous Years $6,000,000  NA 
El Sobrante Revenue $43,526,382 $2,540,420 
Other Landfill Fees $5,106,464 $400,000 

Landfill Revenue Subtotal $54,632,846 $2,940,420 
C. Infrastructure Mitigation 

 Measure “A” Revenue $152,009,708 $0 
 TUMF $11,417,394 $1,235,541 
 Flood Control $5,870,136 $522,913 
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 Other Gov MSHCP Infrastructure $2,698,581 $166,387 

Operational Type Targets/Assumptions 

Prior to Plan 
Approval through 

December 31, 2021* 
January 1 through 

December 31, 2022* 
PROGRAM REVENUE 

 Other Gov MSHCP Civic projects $2,853,849 $182,524 
 Misc. Participating Fees $23,341,344 $33,669 

Infrastructure Revenue Subtotal  $198,191,012 $2,141,034 
TOTAL REVENUE IN REPORTING PERIOD $520,471,583 $36,553,858 

    
1 There are approximately 13,201 acres identified to be conserved at some future date from the JPR (Joint Project Review) and 
HANS Review of developments from the inception of the Plan.  
2 Acquisition Costs include RCTC Measure "A" funds.  
3 Total Acres New Conservation includes the Potrero - MARB SKR Trade out lands and all acquisitions both inside and outside 
of the MSHCP Criteria Cells by RCA and Permittees since February 2000. 
4 Only includes land acquisition costs. Other costs related to the acquisition including appraisals are not included. 
5 Includes costs incurred before Plan inception and state and federal cost of acquisition which are not RCA direct costs. 
6 Local Development Mitigation Fee Endowment created by the 2020 Nexus Study to be funded by 15 percent of all Local 
Development Mitigation Fees collected. Funding began in July 2021. 
* Numbers have been rounded before calculations are performed. As a result, sum of columns may deviate from total. Acres 
from January 1, 2021 forward use exclusively recorded acres. In prior years a mix of recorded and GIS acres were used. 
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TABLE 6-2 

Permittee Revenue (January 1, 2022 through December 31, 2022) 
 Permittee January-22 February-22 March-22 April-22 May-22 June-22 July-22 

City Of Banning $ -    $17,872 $22,340 $64,786 $73,722    $17,872 $ -    
City Of Beaumont  350,578   247,180   472,241   370,770   548,885   149,508   126,304  
City Of Calimesa  14,722   38,530   -   -   1,785   -  - 
City Of Canyon Lake  24,745   3,635   4,335   3,635   -   3,635   -  
City Of Corona  6,204   795,162   2,380   143,569   25,739   61,997   6,201  
City Of Eastvale  -  - - -  -  - - 
City Of Hemet  -   16,358   36,137   63,613   -   2,944   70,110  
City Of Jurupa Valley  -   3,635   1,874   191,112   -   2,064,707  - 
City Of Lake Elsinore  59,320   213,630   310,509   180,282   94,510   (161,503)  1,401  
City Of Menifee  405,370   20,822   8,823   110,091   96,474   70,997   74,414  
City Of Moreno Valley  90,125   -   155,705   108,209   105,553   61,795   152,958  
City Of Murrieta - -  122,358   107,200   7,270   3,635  - 
City Of Norco  (6,573)  7,055   18,947   7,668  -  4,282   5,329  
City Of Perris  732,058   80,737   572,321   47,255   223,786   216,377   12,401  
City Of Riverside  45,396   144,548   112,825   119,224   235,652   43,054   67,147  
City Of San Jacinto  6,134   12,402   58,160   291,510   60,184   385,310   82,887  
City Of Temecula  75,247   760   88,440   1,539   -   53,670   -  
City Of Wildomar  3,635   21,810   167,210   114,997   29,154   235,560   -  
County Of Riverside  59,414   476,474   967,117   554,120   684,527   1,875,286   1,457,115  
Totals   $1,866,375   $2,100,610   $3,121,722   $2,479,580   $2,187,241   $5,089,126   $2,056,267  
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TABLE 6-2 (Continued) 

Permittee Revenue (January 1, 2022 through December 31, 2022) 
Permittee Aug-22 Sep-22 Oct-22 Nov-22 Dec-22 Totals 2022  % of TOTAL 

City Of Banning $3,947 $35,744    $33,510    $7,894 $95  277,782  0.88% 
City Of Beaumont  177,615   1,806,038   94,728   337,882   422,329   5,104,058  16.22% 
City Of Calimesa  2,665  - -  1,857,994   3,070   1,918,766  6.10% 
City Of Canyon Lake  3,635   7,270   -   -   6,097   56,987  0.18% 
City Of Corona  26,667   10,128   104,042   928   60,599   1,243,616  3.95% 
City Of Eastvale  -   -   -   -   -   -    0.00% 
City Of Hemet  936   19,363   29,994   56,534   311,624   607,613  1.93% 
City Of Jurupa Valley  20,784   6,079   86,834   14,801   2,858   2,392,684  7.60% 
City Of Lake Elsinore  37,671   55,521   173,675   173,386   319,707   1,458,109  4.63% 
City Of Menifee  119,878   96,179   13,754   277,020   42,793   1,336,615  4.25% 
City Of Moreno Valley  3,000   32,127   47,430   225,133   100,497   1,082,532  3.44% 
City Of Murrieta  7,894   40,920   152,880   3,947   6,139   452,243  1.44% 
City Of Norco  1,664   2,525   -   -   2,952   43,849  0.14% 
City Of Perris  252,614   423,514   627,088   38,458   88,820   3,315,429  10.53% 
City Of Riverside  118,076   547,728   101,867   87,579   23,935   1,647,031  5.23% 
City Of San Jacinto  130,251   126,304   173,668   -   -   1,326,810  4.22% 
City Of Temecula  71,439   38,200   7,284   1,337   31,707   369,623  1.17% 
City Of Wildomar  59,008   12,608   25,792   71,046   67,099   807,919  2.57% 
County Of Riverside  758,331   287,094   317,313   460,142   133,805   8,030,738  25.52% 
Totals  $1,796,075   $3,547,342   $1,989,859   $3,614,081   $1,624,126   $31,472,404  100.00% 
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7.0 MANAGEMENT ACTIVITIES 
 

 RCA Management Activities 
 
In 2022, the RCA Reserve Manager established priorities in collaboration with MSHCP Reserve 
Management staff. The following outlines 2022 priority management activities: 

 
• Controlling unauthorized public access (patrol, fencing, gates, signage, trash removal, etc.). 
• Maintaining acquired lands in conditions similar to or better than when acquired. 
• Removing non-native invasive species and restoring natural habitat using chemical and 

mechanical weed control and seeding, planting, transplanting, and/or passive restoration. 
• Conducting fire abatement activities in compliance with County Ordinance 695 or 

ordinances and policies of other jurisdictions as applicable to the location of the land. 
 

 Reserve Management Units 
 
The MSHCP contemplated five conceptual management units (refer to Figure 5-1 of the MSHCP 
[Volume 1]). After Plan adoption, the Reserve Managers created a more detailed breakdown 
of the management units depicted in the MSHCP. To manage the entire 500,000-acre Reserve 
in an effective and efficient manner, it was necessary to break up the MSHCP’s five management 
units into more manageable sizes. The current nine Reserve Habitat Management Units (HMU) are 
shown in Figure 7-1. Location and Distribution of the Nine Reserve Habitat Management Units.  
Although the U.S. Forest Service (Forest Service) Units are part of the 500,000-acre Reserve, they 
are not assigned a MSHCP Habitat Management Unit because the management of Forest Service 
lands is dictated by their Land Management Plans. 

 
The MSHCP Management Team has completed management plans for Cactus Valley, Gavilan, and 
Sage HMUs and the draft management plan for the Menifee HMU which will act as the “blueprint” 
for how the Menifee HMU will be managed. The management plans identify specific habitat or 
vegetation management methodologies (e.g., burning, mowing, grazing, herbicides, hand clearing 
or thinning), as well as focus on species-specific management needs. 
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Figure 7-1. MSHCP Reserve Habitat Management Units. 
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Figure 7-2. MSCHP Reserve Area Managed by the RCA by Habitat Management Unit through 2022. 
 

By the end of 2022, the RCA was managing 45,607 acres of the MSHCP Reserves (Figure 7-2). 
As the reserve in each management unit is assembled, management activities will become more 
cohesive and streamlined to implement. 

 
 

 Reserve Management Staffing 
 
The RCA contracts with Riverside County Regional Park and Open-Space District (Parks 
District) for reserve land management. The RCA Reserve Management and Monitoring Manager 
oversees the Parks District team for the RCA. The Parks District Reserve Management Unit 
(Reserve Management Unit) added one new position in 2022,  b r ing ing  i t s  to t a l  to  11 full 
time personnel assigned to the RCA program. The Reserve Management Unit  included a Natural 
Resources Manager who oversees all MSHCP management services; two Natural Resource 
Specialists who perform a variety of resource-related tasks including the evaluation or 
assessment of newly acquired MSHCP lands; one Parks Ranger Supervisor who oversees 
day-to-day field operations of Parks Rangers; one Parks Maintenance Supervisor who oversees 
day-to-day field operations of Parks Maintenance Workers; three Parks Rangers; and three Parks 
Maintenance Workers. 
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 RCA Managed Properties 
 
Through 2022, the Reserve Management Unit oversaw approximately 976 individual parcels (462 
properties) totaling approximately 45,607 acres (Figure 7-2). Twenty-four properties totaling 
approximately 1,919 acres were added to the RCA managed reserve inventory in 2022, (Table 7-
1) (Figure 7-3). The Reserve Management Unit manages land that the RCA holds either in fee title 
or in a conservation easement and in most cases, these lands are classified as Additional Reserve 
Lands (ARL). However, some ARL have been added that are owned and managed by outside 
entities (e.g., Riverside-Corona Resource Conservation District). Through a Memorandum of 
Understanding, the RCA continues to work with these ARL-owning entities to ensure reserve 
properties are managed in accordance with the MSHCP.  
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Table 7-1 

RCA Managed Properties Added to the Reserve Inventory in 2022 
Closed Date Property Name Acreage 
1/27/2022 GIRDHARI, PUROHIT 324 
1/28/2022 RAMONA PEREZ GREEK (JPR 21-02-03-03) 21 
2/7/2022 NICHOLS ROAD DONATION 47 
2/8/2022 TNC SCHUMACHER 52 
2/8/2022 TNC KS CALIFORNIA 20 

2/10/2022 TNC LAFLEUR 20 
2/16/2022 BELLE TERRE DONATION PHASE 1 68 
2/25/2022 CHAMBERS ACQUISITION 22 
4/22/2022 SMALL, SHARI 22 

4/29/2022 MUNYON (JPR 21-02-03-02) 21 
5/13/2022 M FAMILY ESTATE 291 
5/31/2022 RCTC CHEN DONATION 32 
5/27/2022 BUREK 80 
8/3/2022 WELSH 20 
8/29/2022 217 SKY MESA RD 215 
9/22/2022 RIVERPARK #2 8 
9/30/2022 JENSEN, DOUG AND AMY 4 
9/30/2022 OLSEN CANYON - WILLING SELLER 126 
9/30/2022 OLSEN CANYON 421 
10/4/2022 INFLUENCE CHURCH 5 
10/14/2022 HUNTER 19 
10/24/2022 RCTC-R&G DONATION #1 57 
12/14/2022 RCTC-R&G DONATION #2 5 
12/20/2022 ALZAGA JPR 20-07-07-01 20 
 Total* 1,919 

* Total may not add up due to rounding. 
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Figure 7-3. The Olsen Canyon property (left) and the TNC Schumacher property (right) were among the 
properties acquired in 2022. 

 
  Property Assessments 

 
The RCA conducts property assessments on all potential acquisitions. Following appraisals and 
negotiations, the RCA requests a site inspection by the Reserve Management Unit to identify 
course-level issues that could prevent the RCA from taking fee title or managing the property 
consistent with the MSHCP. Such issues include significant trash, encroachments from neighboring 
parcels, hazardous materials or other health and safety issues, and threats to wildlife (Figure 7-4). 
The Reserve Management Unit also inspects the property to determine whether the property corners 
have been clearly staked and marked. When such issues are observed, the information is relayed to 
the RCA so that the issues can be resolved prior to acquisition or during negotiation with the seller. 
If no issues are identified during the inspections, the RCA is informed, and the acquisition can be 
completed. Once an acquisition is finalized, the Reserve Management Unit assumes management 
of the property. In 2022, the Reserve Management Unit inspected 31 potential new properties 
totaling approximately 2,918 acres.  
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Figure 7-4. Typical issues discovered and remediated during a property’s pre-acquisition phase; 
hazardous chemicals associated with a defunct cannabis grow operation at the Sydco Management 
property (left) and dumped refuse at the Jurupa Mountain Conservation Grant property (right). 

 
 Habitat Protection and Site Security 

 
The Reserve Management Unit commits significant resources protecting of Reserve lands from 
human activities that degrade or destroy habitat. Measures to protect plants and wildlife and 
limit habitat degradation include fencing, gates, fuels reduction, weed abatement, and increased 
Reserve Management Unit Ranger patrol during sensitive life cycle periods of certain species 
(e.g., Burrowing Owl [Athene cunicularia] during the breeding season; or wildflower bloom 
season). The majority of  Reserve Management Uni t  efforts were spent on these endeavors 
during 2022.  
 
The types of use permitted on RCA-owned MSHCP Reserve lands continue to be 
addressed on a case-by-case basis in discussions between the RCA and the Reserve 
Management Unit. In general, pursuant to the requirements of the MSHCP, passive public 
recreation is allowed on existing trails, such as hiking, running, birdwatching, and mountain 
biking. Equestrian use is also allowed on RCA lands that supported such activity at the time 
of acquisition. Motorized access or recreation (e.g., off-highway vehicles [OHV]), hunting, 
shooting, archery (unless authorized by the RCA), trail creation, camping, fires, and 
activities or use of devices with the potential to cause wildfire are not permitted. 
 
A considerable portion of maintenance efforts continued to be devoted to the establishment and 
maintenance of access controls in areas with significant unauthorized use. Such areas during 2022 
included the Murrieta, San Timoteo, and Gavilan Hills HMUs. In 2022, Reserve Management 
Unit staff fabricated and installed approximately one miles of new fencing across 17 different 
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properties. Nine gates were fabricated in-house and were installed by staff. 
 
Enforcement during 2022 continued to focus on patrol for the interdiction of frequent 
unauthorized uses such as OHVs, illegal dumping, homeless encampments, and target shooting. 
A substantial amount of time was also devoted to patrolling unauthorized trail systems, often 
created by mountain bikers, and the interdiction of illegal marijuana grows on RCA-owned 
Reserve land.  
 
The implementation of effective interdiction and gaining cooperation from OHV users continues 
to be difficult (Figure 7-5). In addition to establishing and maintaining OHV access controls and 
conducting regular patrols, Reserve Management Unit staff continued to work with external 
entities for assistance and coordination. With regards to OHV activity, Reserve Management Unit 
Ranger staff sought help from, and provided support to, Parks District Rangers (Open-Space Unit), 
the Riverside County Sheriff’s Department, local law enforcement agencies, and Bureau of Land 
Management (BLM). These entities also grappled with the same illicit activity within their own 
jurisdictional lands. In 2022, Reserve Management Unit Ranger staff contacted 256 OHV riders 
or groups of riders on or approaching RCA-owned Reserve lands. In general, time was spent 
informing the riders of property boundaries, the MSHCP, the prohibition of OHVs in western 
Riverside County (County Ord. 529), and acceptable locations to ride, then escorting the riders 
out of the area. Contact was unsuccessful with 29 riders who evaded Reserve Management Unit 
Rangers when approached.  

  

Figure 7-5. A large group of OHV riders contacted at the Soboba Donation Phase 2 property (left) and an 
intoxicated repeat offender dirt bike rider being detained at the Oak Valley Partners property (right). 
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Illegal dumping continues to be a major issue on RCA-owned Reserve lands and requires a 
considerable amount of resources to address (Figure 7-6). Dumping includes refuse associated with 
homeless encampments, roadside litter, and illegal dump sites. In 2022, an estimated 16 tons of 
trash was removed from RCA-owned Reserve lands by staff and taken directly to County-managed 
waste facilities or deposited in Parks District dumpsters. The amount of refuse removed from RCA-
owned Reserve lands increased from 2021 by 11 tons, from a total of six tons of refuse removed in 
2021. In addition to refuse hauled away for proper disposal, Reserve Management Unit staff was 
responsible for the removal or recovery of 12 stolen or abandoned vehicles from RCA-owned 
Reserve lands in 2022. 
 

Figure 7-6. A large dumpsite in the process of cleanup at the Burek property (left) and recovery of a stolen 
vehicle from the Adams property (right). 

 

Homeless encampments on RCA-owned Reserve lands continue to be targeted quickly after being 
discovered by the Reserve Management Unit to prevent them from becoming established and 
entrenched. These encampments were usually located in sensitive riparian habitat due to the natural 
cover that it provides. Negative impacts associated with these camps include massive amounts of 
trash, cleared vegetation, contaminated water, and increased risk of wildfire from cooking heating 
elements and campfires. In 2022, 31 active and abandoned homeless camps were located, cleared 
of occupants, and/or cleared of refuse by Reserve Management Unit staff. This number was an 
increase from 19 encampments cleared by staff in 2021. 

 
On September 5, 2022, a fire ignited near the northern boundary of the Bautista Canyon property. 
Dubbed the Fairview Fire, the conflagration grew to 28,097 acres over the course of a week before 
being fully contained. The fire was responsible for burning a total of 6,402 acres of RCA-owned 
Reserve lands (Figures 7-7 and 7-8). Reserve Management Unit staff spent considerable amounts 
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of time responding to the fire during the event and after. Shortly after the start of the fire, staff 
opened gates and moved assets away from the Goodhart property’s residence/office. Time was also 
spent hardening the Goodhart property structures by cutting back limbs, string trimming annual 
growth, and bucking up old, downed trees. The fire burned up to the defensible space of the 
property’s structures. As the fire progressed, staff was regularly at incident command to attend 
daily briefings and later fire suppression repair meetings.  
 
As the fire was gradually contained, staff began inspecting the damage, providing 
recommendations for the fire suppression repair team, and securing properties from public access. 
Nearly the entire Bautista Canyon property burned, as did large portions of the Goodhart and 
McLaughlin properties. Additional properties that burned in part or entirety, included SSR Inv Co, 
Conn, Oconnor, Miller, Konno, and Tax Sale Parcels 2013 Detail 8.  
 
Once suppression repair work was completed, staff completed securing the properties from public 
access. Gates were secured shut and fences that were cut during suppression efforts were repaired. 
No trespassing signs and no OHV signs were posted at key access points and along roadside 
boundaries of the Bautista Canyon and SSR Inv Co properties to facilitate the recovery of the 
properties in the wake of the fire.  
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Figure 7-7. A map of the Fairview Fire. 
 

Figure 7-8. The Bautista Canyon property ablaze (bottom left), and the stark post-fire landscape at the SSR 
Inv Co property (bottom right). 
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 Management Activity Data Sheets (MADS) 
 
In 2022, Reserve Management Unit staff continued to document remedial actions taken on RCA-
owned Reserve lands impacted by vandalism or unauthorized activity. Mapped results depicted 
known hotspots and allowed Reserve Management Unit Ranger and Maintenance staff to respond 
accordingly. Reserve Management Unit staff submitted 270 MADS in 2022. The following 
incidents were documented and corrected or addressed:  ten major dumping issues (compared to 11 
in 2021), 18 target shooting contacts (compared to one in 2021), 169 incidents of damage to fencing 
(compared to 126 in 2021), and 91 incidents of gate or lock damage (compared to 19 in 2021). In 
total, 4,701 feet of fencing was repaired or replaced due to theft or damage, compared to 2,780 feet 
in 2021. Although the practice of completing MADS is informative to the Reserve Management 
Unit and completed in many cases, these reported numbers represent an underestimate of actual 
events addressed by the Reserve Management Unit.  
 
OHV activity has caused substantial negative impacts to RCA-owned Reserve lands because the 
activity damages habitats, fencing, gates, and the level of human disturbance caused by them 
dissuades wildlife use, including MSHCP Covered Species. Of the 270 MADS recorded, 193 were 
associated with OHV activity. Gates and fencing were destroyed for the unauthorized ingress and 
egress to the properties, and new trails and jumps were created. Direct contact and escort removal of 
OHV users occurred regularly; however, Reserve Management Unit Rangers were not always able 
to make direct contact, either because the OHV user(s) fled the area, or because the use occurred 
when Reserve Management Unit Rangers were not present.  

 
 Management Coordination 

 
Successful management of Reserves requires coordination among the multiple entities involved. 
The Santa Ana Watershed Association (SAWA)-lead MSHCP monthly coordination 
meetings continued to provide a coordination venue between non-RCA and RCA land management 
entities. These meetings discussed topics regarding land management of properties within the 
boundaries of the MSHCP Plan Area. The meetings also provided a platform for relevant research topics 
to be presented. Since inception of the Reserve Managers group, the meetings have grown to include 
members from local to national land management agencies, including the USFWS, U.S. Forest 
Service, BLM, California Department of Fish and Wildlife, California Department of Forestry and 
Fire Protection, California Department of Parks and Recreation, the Center for Natural Lands 
Management, other non-profit entities, and other relevant organizations (e.g., colleges and 
universities). Together, this group discussed a myriad of management and monitoring issues, 
and shared information on experiences with resolving these issues. 
 
Reserve Management Unit staff also attended monthly meetings with the RCA and Biological 
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Monitoring Program staff to discuss monthly activities, seek input on management issues, and 
generally coordinate field evaluations for RCA acquisitions. Additionally, Reserve Management 
Unit staff meets internally monthly to discuss current projects, new acquisitions, and to coordinate 
management activities. 

 
Collaborative partnerships between the Reserve Management Unit and external organizations 
continued to be developed and fostered for the benefit of various mutually important natural 
resources. In 2022, these partnerships included (1) collaborating with California Department of 
Transportation (Caltrans) on wildlife monitoring and unauthorized access of newly built wildlife 
undercrossings of State Route 60; (2) collaborating with USFWS and the University of California 
Division of Agriculture and Natural Resources (UCANR) to further an experiment to test various 
treatment methods to control the invasive Stinknet (Oncosiphon pilulifer) weed in the sensitive 
Hemet vernal playa habitat area; and (3) facilitating a local botanist with their Flora of the San 
Jacinto Mountains project. 

 
Reserve Management Unit staff attended several symposia, conferences, and working groups to stay 
abreast of current developments in plant and animal biological knowledge and novel land 
management strategies. Professional conferences and working groups allow for the dissemination 
of, and collaboration on, the newest science and developments within their respective areas. In 2022, 
staff attended the Western Section of the Wildlife Society Conference, California Invasive Plant 
Council Symposium, Western Riverside County Burrowing Owl Working Group meeting, Santa 
Ana to Palomar Mountain Linkage Working Group meetings, Emerging Tree Pests Education and 
Outreach Working Group meetings, Southern California Interagency Habitat Conservation Plan 
Working Group meetings, and a San Bernardino Kangaroo Rat Working Group meeting. 
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 Habitat Enhancement 
 
In 2022, the Reserve Management Unit continued efforts to enhance disturbed habitats at RCA 
Reserve properties. Activities included new active restoration projects and research experiments, as 
well as long-term management of existing restoration projects that will directly benefit the 
MSHCP’s Covered Species. In 2022, reserve management staff conducted active invasive plant 
control on 59 acres of Reserve lands. Some highlighted projects are described below. 
 
Stinknet Plant Removal in a Hemet Playa Habitat Burn Scar 
 
Stinknet is a highly invasive weed with little habitat value that has spread across western Riverside 
County following its initial infestations in the Lake Perris area where it was originally observed 
within the MSHCP Plan Area. Due to its propensity to form extensive monocultural stands and 
thrive in alkali soils, the Reserve Management Unit continued to give special attention to this weed 
in the sensitive habitats of the Hemet Playa area. This was particularly true at the RCTC Dilworth 
#2 property, which was the site of the Stowe Fire in 2021. In the first spring following the fire, the 
property had many MSHCP Covered San Jacinto Valley Crownscale (Atriplex coronata var. 
notatior) and several Davidison’s Saltscale (Atriplex serenana var. davidsonii) growing in the recent 
burn scar. Scattered but numerous Stinknet individuals were also found growing throughout the 
burn scar amongst the rare plants, although they had been largely absent from the site prior to the 
fire. To prevent the fire scar from becoming infested with the invasive weed, large crews of staff 
spent three days at the property hand pulling and bagging every Stinknet from the burn scar area on 
the property. In total, staff removed 36 large garbage bags of Stinknet from the entire 40-acre burned 
area of the property.  
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 Figure 7-9.  A Stinknet growing intertwined with a San Jacinto Crownscale, as the weed is targeted for 
removal at the RCTC Dilworth #2 property. 
 
In-House Coastal Sage Scrub Restoration 
 
The 89-acre Cornerstone property was acquired in July 2017. A four-acre section of the property’s 
far northeastern corner was historically disked by an unknown individual. The activity persisted 
after the property was acquired by the RCA, until January 2022 when the activity was physically 
blocked by Reserve Management Unit staff with the installation of 990 feet of fencing, a gate, and 
ample signage. Once the unauthorized activity was precluded from the property, work was started 
to help the historically disturbed area return to a natural state. The formerly disked area was rife 
with Short-pod Mustard (Hirschfeldia incana) and nonnative grasses, as well as patches of native 
Fiddleneck (Amsinckia intermedia), Red Maids (Calandrinia menziesii), and scattered seedling 
coastal sage scrub shrub species in late winter of 2022. Time was spent applying Roundup Pro 
Max® in the disturbed area to treat the nonnative vegetation, with care being taken to avoid patches 
of native annuals and seedling shrubs. Following the initial herbicide application, staff planted 236 
in-house grown individual plants of coastal sage scrub species in the western section of the disturbed 
area (Figure 7-10), which had higher native plant coverage and lower nonnative plant coverage than 
the rest of the disturbed area. The plants were watered once the following month (March) and 
nonnative plants were treated within the planted area for a second time. By year’s end, survivorship 
of planted native species was greater than 30 percent.  
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Figure 7-10. Planting native seedlings (left) and treating nonnative vegetation (right) at the Cornerstone 
property in-house restoration site.
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 Lands Received through Federal Clean Water Act Section      
404 Permits and Federal Endangered Species Act Section 7 
Consultations 

 
The RCA has acquired properties, either in fee title or as the grantee of a conservation easement, 
which were subjected to special reporting requirements under the provisions related to the federal Clean 
Water Act (CWA) Section 404 permitting and federal Endangered Species Act (ESA) Section 7  
consultation. The monitoring, maintenance, and management activities for these properties can 
include: 
 
1. Annual biological monitoring. 
2. Annual removal of trash or man-made debris. 
3. Annual maintenance of signage and other notification features. 
4. Installation and maintenance of fences and gates. 
5. Restoration of the property damaged by historical uses or prohibited activities. 
 
The below subsections summarize the biological monitoring and management activities performed 
on each of the RCA properties acquired through CWA and ESA consultation. Additional 
information can be found in the annual MSHCP Species Reports and Quarterly Reports.  
 

7.11.1 BFW CORONA1 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022. 
 
Management   
 
The BFW Corona property was patrolled periodically during 2022 with no major issues to report. 
Stinknet continued to increase at the property and understory vegetation in general is dominated by 
non-native annual forbs. The property, which straddles Temescal creek would benefit from active 
restoration in the form of the removal of dense gum trees (Eucalyptus spp.) that dominate the 
property, control of herbaceous nonnative plants, and planting of native riparian plant species. 

 
 

 
1 RC21000025; Project ID 07-014; Acquired 3/07/2007 
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7.11.2 DR. Horton Holding Co2 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022. 
 
Management   
 
Other than occasional perimeter patrols, no management was done on the DR. Horton Holding Co 
property in 2022. Due to the double wrought-iron fences along the property’s border with the 
adjacent housing development and roadway, the property has very little access by the public. The 
coastal sage scrub and riparian restoration areas on the property continue to show signs of success, 
as measured by high survivorship of the planted shrubs and trees, and relatively little non-native 
plant cover. Approximately 1,000 feet of PCV pipe and sprinkler heads still remain on site 
following restoration and need to be removed. Management of the property is conducted by 
Temecula-Anza-Elsinore-Murrieta Resource Conservation District (under contract to the County 
Roads HOA). 
 

7.11.3  Elsinore Lakeview Estates and Elsinore Lakeview Estates #2 Donation3 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022. 
 
Management   
 
Reserve Management Unit Rangers patrolled the properties one to three times quarterly and 
discovered several issues that necessitated remedial action by maintenance staff. Early in 2022, a 
moderate size pile of refuse was found dumped in the main valley bottom of the Elsinore Lakeview 
Estates #2 Donation property. The pile of refuse, totaling approximately 0.5 tons was cleaned up by 
staff and properly disposed of. There is a history of unauthorized activity in the valley bottom, 
including OHV riding, dumping, and homeless encampment. To dissuade these activities, Reserve 
Management Unit staff installed a cable gate and 100 feet of fencing across and adjacent to the sole 
dirt road accessing the property from the west. Shortly after the access control’s installation, signage 

 
2 RC21100007; Project ID 06-R01; Acquired 3/21/2006 
3 RC21000012 & 29; Project ID 06-005 & 06-41; Acquired 5/3/2005 & 12/29/2006 
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that was installed on it was found ripped off and on the ground, and a dirt bike fence go-around was 
noted bypassing the new fencing on a steep hillside. The signage was replaced. After several 
months, the new gate was found ripped from the ground. Staff reinstalled the gate. Due to the rough 
terrain, large perimeter-to-area ratio of the property, and incomplete reserve assemblage in the area, 
it was decided to not block the fence go-around with additional fencing.  Any new fence segments 
would also likely be circumvented by dirt bike riders resulting in additional impacts to habitat. In 
addition to restricting unauthorized access to the property from the west, Reserve Management Unit 
staff also blocked a key dirt bike access point from the east with 120 feet of new fencing installed 
along Elsinore Heights Drive at the neighboring Archer property. 
 
Although occasional dirt bike riding continued to occur, the activity has been greatly reduced at the 
properties since the time of their acquisition. This is most apparent in the main valley bottom of the 
Elsinore Lakeview Estates #2 Donation property which, at the time of the property’s acquisition, 
was a popular riding area. Most of these former trails have slowly, passively restored with coastal 
sage scrub habitat and have nearly vanished. As reserve assemblage continues in the area, Reserve 
Management Unit staff will be afforded more practical and effective locations to install access 
controls which will further restrict unauthorized access to the properties.  
 

7.11.4 Emerald Meadows4 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022.  
 
Management   
 
In 2022, management activities on the Emerald Meadows property (APNs 186-250-007 and 186-
250-013) included periodic patrols and annual weed abatement. Following reports from a neighbor 
of a possible illicit cannabis grow in the area in January, Reserve Management Unit Rangers and 
Riverside County Parks Open-Space Rangers patrolled the interior of the property and adjacent 
Parks properties on foot. No signs of a grow site nor any other disturbances were found. Later in the 
year, an access gate for the property was found vandalized off its hinges. The gate did not provide 
direct access to the property and vehicle tracks going through the vandalized gate proceeded away 
from the property. The gate was resecured shut upon discovery. Roadside and structure string 
trimming and tractor mowing weed abatement was completed along the property’s western and 

 
4 RC21000031; Acquired 3/15/2007 
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southwestern boundary. Tractor mowing was also completed around the perimeter of a large 
nonnative annual vegetation dominated field in the western portion of the property with hopes of 
preventing a fire ignition in the field from spreading to the adjacent and extensive riparian habitat 
or vice versa.  
 

7.11.5 EMWD San Jacinto River Conservation Easement5 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022.  
 
Management   
 
Management activities of the EMWD San Jacinto River Conservation Easement in 2022 were largely 
restricted to regular patrols for the interdiction of OHV vehicles and the establishment of homeless 
encampments. The property was patrolled approximately weekly for the duration of the year. One 
full-size vehicle fence go-around onto the property below Lincoln Avenue was located and remedied 
with additional fencing. While access controls for the property itself were left untampered with, 
fencing on neighboring conserved properties were regularly targeted for unauthorized access. 
Reserve Management Unit staff located and repaired cuts to neighboring properties’ fencing on eight 
occasions, including one repair to a steel pipe OHV barricade at the KHOV Donation property that 
necessitated Reserve Management Unit Maintenance staff to reweld removed portions of the 
barricade back into position. One gate restricting access to an adjacent Eastern Municipal Water 
District conserved property was found open and vandalized on three occasions and was resecured 
shut each time. Maintaining access controls along the stretch of river that encompasses the EMWD 
San Jacinto River Conservation Easement is important because once in the San Jacinto River bottom, 
OHV riders can ride unincumbered from one property to the other. However, completely eliminating 
the activity on the property has proven difficult as the river bottom itself cannot be fenced and many 
access points into the river bottom are beyond the purview of the Reserve Management Unit. 

 
5 RC21000801; Project ID 12-E05; Acquired 5/31/2012 
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Figure 7-11. Reserve Management Unit staff repair a vandalized OHV barricade adjacent to the EMWD San 
Jacinto River Conservation Easement (right), and a homeless encampment cleared from the property (left). 
 
Homeless encampments in the general area continued to be a major issue for various stakeholders 
along the San Jacinto River. While the EMWD San Jacinto River Conservation Easement was not 
immune to the effects of this issue, it has yet to be heavily impacted by it due to the proactive stance 
taken by the Reserve Management Unit to prevent camps from becoming established. In 2022, 
Reserve Management Unit Rangers located and cleared two newly created encampments from the 
property. After appropriate notification to vacate was conveyed to the camp occupants, leftover refuse 
from the camps, totaling approximately 500 pounds, was cleaned up by staff and disposed of offsite. 
 
Photo point monitoring stations across the property were visited on three occasions by Reserve 
Management Unit Natural Resource Specialist staff to document habitat conditions through time. An 
increase in Sahara Mustard (Brassica tournefortii) and Stinknet at the property from previous years 
was noted. Efforts will be made in the future to clear these newer invasive weeds at the property to 
prevent them from becoming dominant components of the property’s San Bernardino Kangaroo Rat 
(Dipodomys merriami parvus) habitat. 
 
Southern California Edison (SCE)-contracted restoration crews continued to restore habitat damaged 
by SCE contactors that was found by Reserve Management Unit Rangers early in 2021. SCE-
contracted restoration crews continued to weed non-native vegetation from the impacted areas. These 
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efforts, combined with rut leveling and vertical mulching that had occurred in the areas in 2021, and 
natural regrowth of crushed shrubs, have largely made the impacted areas indistinguishable from the 
surrounding areas.   

 
7.11.6 La Laguna Specific Plan Donation6 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022 but did incidentally observe Lincoln’s Sparrow (Melospiza lincolnii) utilizing the property as 
a migrant.  
 
Management   
 
The property was occasionally patrolled in 2022 with little issues to report. The main access route 
into the property’s canyon bottom continued to be washed out and impassable to vehicles. The 
access route is the sole access for an Elsinore Valley Municipal Water District (EVMWD) above 
ground water reservoir situated adjacent to the property. The RCA worked with EVMWD to provide 
them with an easement so that they could perform maintenance on the road and buried 
communication wires along it.  
 
Several photo point monitoring stations on the property were visited once by Reserve Management 
Natural Resource Specialist staff to document the property’s recovery following the Holy Fire of 
2018. The property continued to show signs of recovery from the fire with good native plant 
diversity, several obligate post-fire species, regrowth on most of the property’s oak trees, and 
relatively few nonnative species.  

 
7.11.7 Murrieta Marketplace Donation7 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022. 
 
 
 

 
6 RC21000026; Project ID 18-009; Acquired 3/15/2019 
7 RC21000091; Project ID 18-012; Acquired 4/12/2019 
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Management   
 
The property was patrolled by Reserve Management Unit Rangers occasionally with no issues to 
report. A small amount of electrical infrastructure in the far southeast corner of the property that was 
present when the property was acquired was removed by the donating party as agreed upon.  
 

7.11.8 RCTC Conservation Easement8 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022. 
 
Management   
 

The property was checked on one occasion in 2022 by MSHCP Reserve Management staff. The site’s 
chain-link fence, which surrounds the entire property, was found in similar disrepair as in 2021. 
Approximately 300 feet of the southern boundary fence had been stolen along with the property’s 
southwestern gate; however, no unauthorized access to the site was observed. 

 
7.11.9 Richmond American Homes9 

 
Species Monitoring 
 

Reserve Management Unit staff monitored for Southwestern Pond Turtle (Actinemys marmorata 
pallida) using turtle traps in main large pool on the property adjacent to Blue Spruce Lane in French 
Valley Creek. The watershed is not in an MSHCP Southwestern Pond Turtle Core Area, and 
therefore is not monitored by the MSHCP Biological Monitoring Program. Over the course of a one-
week trapping effort, four Southwestern Pond Turtles were caught, marked, measured, 
photographed, and released (Figure 7-12). Two of the turtles were recaptures from the same pond 
that had originally been captured at the property in 2012. One of the turtles was a recaptured turtle 
that had originally been captured at the Winchester 700 Murrieta property two miles downstream. 
But most notably, one of the turtles was a new capture and was only about five years old. This new 
young turtle is the first time a recruitment of Southwestern Pond Turtle had been documented in the 
entire Warm Springs/French Valley Creeks watershed by MSHCP biologists since turtle monitoring 

 
8 RC21000036; Project ID 13-E02; Acquired 5/23/2013 
9 RC21000023; Project ID 07-011; Conservation Easement 2003-552497; RCA acquired 3/7/2007 
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had begun in the watershed in 2012. Seven invasive Red-eared Slider (Trachemys scripta elegans) 
turtles were also captured during the effort and were removed from the wild. The MSHCP Biological 
Monitoring Program did not perform focused surveys on the property in 2022.  
 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-12.  An approximately five-year-old Southwestern Pond Turtle captured at the Richmond 
American Homes property was the first incident of recruitment of the species observed by MSHCP 
biologists in the Warm Springs/French Valley Creeks watershed. 
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Management   
 

Management activities at the Richmond American Homes property in 2022 included weed 
abatement using string trimmers adjacent to housing along the western boundary of the property, 
as well as adjacent to the roadside along Date Palm Street and Blue Spruce Lane. Weed abatement 
was limited to the removal of annual vegetation growing between established shrubs. The property 
was also patrolled one to two times quarterly with no issues to report. 
 

7.11.10 Riverpark Mitigation Bank - Phase 110 (Conservation Easement) 

 
Species Monitoring 
 

The MSHCP Biological Monitoring Program performed Tricolored Blackbird (Agelaius tricolor) 
Spring Surveys at the property in 2022. While no Tricolored Blackbirds were observed, the 
Monitoring Program documented California Horned Lark (Eremophila alpestris actia), Loggerhead 
Shrike (Lanius ludovicianus), Swainson's Hawk (Buteo swainsoni), Turkey Vulture (Cathartes 
aura), White-tailed Kite (Elanus leucurus), and Coulter's Goldfields (Lasthenia glabrata ssp. 
coulteri) at the property during the survey effort.  
 
Management   

 

Although the property is managed by Ecosystem Investment Properties, the property was 
occasionally checked by the MSHCP Reserve Management Unit. During MSHCP Biological 
Monitoring Program Tricolored Blackbird Spring Surveys, a Reserve Management Unit Ranger 
responded to an inquiry about the property and replaced a lock on one of the property’s gates that 
had become inoperable. During the visit it was noted that security cameras had been placed at the 
property. Later in 2022, the MSHCP Reserve Management Unit received a report from a neighboring 
Reserve Manager about vehicles driving in the property. A phone call was made to Ecosystem 
Investment Properties, who confirmed that it was a restoration crew seeding the area with native 
seeds. During the phone call, issues that have plagued the property, including large scale illegal 
dumping, access control vandalization, and OHV trespassing, and possible solutions to address them 
were discussed.   
 

 

 
10 RC21000106; Project ID 20-E01; Conservation Easement 2020-0090736 RCA Acquired 2/27/2020 
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7.11.11 Southshore TTM 32013 Donation11 

 
Species Monitoring 

 

The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022. 
 
Management   

 

The property was patrolled periodically during 2022. Sporadic dirt bike tracks were noted on 
existing dirt roads within the property; however, no major issues were found.  
 

7.11.12 Spencer’s Crossing Donation12 

 
Species Monitoring 
 
Reserve Management Unit staff monitored for Southwestern Pond Turtle using turtle traps in at 
the property adjacent to Max Gilliss Boulevard in French Valley Creek. The watershed is not in an 
MSHCP Southwestern Pond Turtle Core Area, and therefore was not monitored by the MSHCP 
Biological Monitoring Program. Over the course of a one-week trapping session, three 
Southwestern Pond Turtles were caught, marked, measured, photographed and released. One of 
the turtles was a recapture from the same property that had originally been captured in 2015. The 
other two were adult turtles that had been captured for the first time. The MSHCP Biological 
Monitoring Program did not perform focused surveys on the property in 2022 but incidentally 
observed a White-tailed Kite.  
 
Management   
 
In addition to periodic patrols of the property, Reserve Management Unit staff continued long term 
management of the recently acquired property’s former riparian restoration area. The three-acre 
mitigation area had about 60 percent non-native plant cover. Over the course of three months, 
Reserve Management Unit staff spent a total of 19 staff workdays treating a succession of non-native 
vegetation on the property with Rodeo© herbicide applied via backpack sprayers in the property’s 
former restoration area and a 10- to 20-foot buffer around it. Targeted species included Bristly Ox-
tongue (Picris echioides), Bull Thistle (Cirsium vulgare), Five-hook Bassia (Bassia hyssopifolia), 
Spanish Sunflower (Pulicaria paludosa), and Stinknet.  

 
11 RC21000027; Project ID 06-040; Acquired 12/29/2006 
12 RC21000067; Project ID 20-002; Acquired 1/21/2020 
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7.11.13 Spring Mountain Ranch Donations PA513 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022. 
 
Management   
 
Reserve Management Unit staff patrolled the property occasionally during 2022 with little issues to 
report. Construction of the neighboring Spring Mountain Ranch housing development continued. 
The entire area, including the property itself, continued to be heavily impacted by large numbers of 
feral Donkeys (Equus asinus). 
 

7.11.14 TET Sedco Hills Conservation Bank14 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program surveyed for rare plant at the property in 2022. During 
the efforts, California Black Walnut (Juglans californica var californica) was reconfirmed in the 
southern portion of the property, and Bell's Sparrow (Artemisiospiza belli belli) and Southern 
California Rufous-crowned Sparrow (Aimophila ruficeps canescens) were incidentally observed.  
 
Management   

 

In 2022, management activities at the TET Sedco Hills Conservation Bank property were limited to 
one to two patrols quarterly. Four cuts to fencing blocking vehicular access into the property were 
located and repaired. Reserve Management Unit staff hiked rugged terrain to the northern boundary 
of the property and posted it with reserve signage. Evidence of a history of heavy OHV use at the 
property continues to fade away in most areas as vegetation continued to grow back on old trails. Still, 
frequent unauthorized dirt bike activity persists. The problematic nature of dirt bikes at the property 
stems from the rugged topography, local and entrenched OHV use in the area, and a lack of vehicular 
access into the heart of the property by Reserve Management Unit Rangers.  Additional OHV access 
controls in remote areas abutting private property should be considered to further reduce the activity 
on the property. 

 
13 RC21000021; Project ID 18-004; Acquired 1/26/2018 
14 RC21000036; Project ID 09-001; Acquired 03/31/2009 
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Several abandoned cars and old household refuse remain in place at the old house site in the far 
southern portion of the property. It is difficult to impossible to clean up the former house site because 
it is inaccessible, and efforts to approach a neighboring private landowner for access have been 
unsuccessful. Ultimately, a washed out and an overgrown dirt road on the property will need to be 
graded to allow access so that the items can be removed.   

 
7.11.15 Teledyne/Mira Loma15 

 
Species Monitoring 

 

The MSHCP Biological Monitoring Program conducted Delhi Sands Flower-loving Fly 
(Rhaphiomidas terminatus abdominalis; Delhi Fly) line-distance transect surveys at the property 
in 2022. Presence and reproduction of Delhi Fly at the site was confirmed in 2022.  

Several MSHCP Covered Species were incidentally documented using the property. These included 
Coastal California Gnatcatcher (Polioptila californica californica), Cooper’s Hawk (Accipiter 
cooperii), and Turkey Vulture. 

 

Management   

 

Reserve Management Unit staff continued the Delhi Sands Flower-loving Fly restoration and habitat 
improvement project at the property. Work completed on the site in 2022 included (1) maintenance 
of open non-vegetated areas with a four-wheel all-terrain vehicle and harrow on two miles of paths 
created in previous years across the entire site; (2) hand tool weeding of eight acres of the upper 
dunes of the property to remove selected non-native plants, mainly Short-pod Mustard, Saharan 
Mustard, and Golden Crownbeard (Verbesina encelioides) prior to their producing and dropping 
seeds and young California Buckwheat (Eriogonum fasciculatum) that have begun to choke out open 
habitat in the upper dunes; and (3) approximately quarterly visits to the property’s ten photo point 
monitoring stations. Targeted non-native species continued to decrease in overall coverage at the 
upper dunes, likely due to several years of being eradicated prior to seeding, and required less work 
to complete then in previous years (Table 7-2). A small subset of the harrow-treated paths was 
abandoned and not ridden in 2022 because excessive wind driven sand loss on and adjacent to them 
had been observed. 

 

 
15 RC22100001; Project ID 03-013; Conservation Easement 2007-0514161; Recorded 8/09/2007; Conservation    
Easement 2008-0056649; Recorded 2/05/2008 
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Table 7-2. Person-hours needed to selectively weed the upper dunes of the Teledyne site.  

OHV activity on the property was for the first time nonexistent in 2022. There was, however, a 
dramatic increase in vehicular trespassing on the Municipal Water District (MWD) land and dirt road 
that bisects the site, and OHV access skirting the property’s eastern border. As a result, Reserve 
Management Unit Ranger patrols of the property increased to one to several times monthly. The 
property is guarded by five gates along the MWD dirt road and two additional gates operated by the 
City of Fontana. Throughout the year, Reserve Management Unit Rangers found and repaired cuts 
to locks and chains of the property’s gates on nine occasions. In most instances, MWD was contacted 
and met at the site so that they could reincorporate their locks back into the locking systems. During 
a patrol of the property in July, a Reserve Management Unit Ranger found all five of the MWD gates 
badly damaged or destroyed and on the ground. A vehicle that had been stolen from a junkyard to 
the south was found crashed on a Rivers and Lands Conservancy reserve immediately north of the 
property. The Reserve Management Unit Ranger had a towing company remove the vehicle and 
notified MWD of the damage to the gates. MWD responded and repaired or replaced the gates. Cuts 
to fencing on the property’s northeast corner were found and repaired on four occasions.  
 

7.11.16 Toscana Donation Phase 1 and Phase 316 

 
Species Monitoring 
 
The MSHCP Biological Monitoring Program did not perform focused surveys on the property in 
2022. 
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Management   

Early in 2022, it was discovered that contractors of Foremost Companies (developers of the adjacent 
Terramor housing development) had repaired some eroded areas within the Toscana Donation Phase 
1 property on the proposed Butterfield Trail easement. The work included placing four eight-inch 
PVC pipes in two washed-out areas and filling in the washouts with soil. Reserve Management Unit 
staff worked with the RCA and Foremost Companies to identify the unauthorized work and seek 
remedial action. An engineer report from Foremost Companies showed that the work was sound 
from an engineering standpoint, and it was agreed upon that Foremost Companies would hydroseed 
the area with coastal sage scrub species to facilitate its recovery. Reserve Management Unit staff 
oversaw the hydroseeding of the area in October.  

The 63-acre riparian and Riversidean alluvial fan sage scrub restoration project associated with the 
adjacent Terramor Development reached its fifth and final year of maintenance in 2022. The project 
proponents sought sign off of the project. MSHCP Reserve Management Natural Resource 
Specialist staff inspected the restoration area and found generally healthy habitat with mature shrubs 
and trees, and little non-native vegetation. Irrigation lines were found in place and the RCA 
requested they be removed as agreed upon in initial discussions concerning the restoration. 

The properties were occasionally patrolled by Reserve Management Unit Rangers with no issues to 
report.  

 
 Future Management Activities 

 
Major goals and tasks for 2023 include: 
 

• Plan and implement vegetation control measures, including prescriptive burns (once 
permitted), herbicide, grazing, and mechanical means to protect particularly sensitive 
habitats and species. 

• Pursue grants to fund clearing of refuse from old cannabis grow sites. 
• Maintain patrol and maintenance efforts.  
• Purchase and install fencing and other access controls, such as k-rails and/or boulder fences. 
• Perform necessary infrastructure improvements to reduce erosion, maintain access, etc. 
• Continue to actively manage habitat at Burrowing Owl translocation sites. 
• Continue and increase cooperation and coordination with local law enforcement entities.
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8.0  MONITORING ACTIVITIES  

8.1 Goals and Objectives  

The overall goals of the Biological Monitoring Program (Monitoring Program) are to collect data 
on the 146 Covered Species and associated vegetation communities over the 500,000-acre 
Conservation Area to assess the MSHCP’s effectiveness at meeting conservation objectives and 
to provide useful information to Reserve Managers in an adaptive management context. The 
MSHCP (Volume 2, Species Accounts) includes species-specific objectives that are intended to 
provide for the long-term conservation of all Covered Species. Species objectives direct the type 
and intensity of monitoring that is conducted by the Monitoring Program on an annual basis. 
Management decisions or actions are triggered if species objectives or MSHCP conservation goals 
are not met.  

8.2 Inventory Phase and Long-term Monitoring Phase  

Because there was little existing science-based data for the majority of Covered Species when the 
MSHCP was permitted, the Monitoring Program is being implemented in two phases: an initial 
Inventory and Assessment Phase (Inventory Phase) and a Long-term Monitoring Phase. The 
purpose of the Inventory Phase was to determine where Covered Species occur within the 
Conservation Area, to gather more information on their habitat preferences and life history (e.g., 
seasonal activity, reproduction requirements), and to develop efficient survey protocols for species 
detection. The development of science-based survey protocols is necessary to standardize data 
collection, to test the reliability of survey methods, to determine feasible and useful monitoring 
metrics, and to provide a confidence level that unobserved species are truly absent at the survey 
location, rather than species being overlooked.  

The transition from Inventory Phase to Long-term Monitoring Phase has been gradual rather than 
abrupt. For species with shorter survey intervals and reporting requirements, such as Quino 
Checkerspot Butterfly (annual) or Coastal California Gnatcatcher (every three years), long-term 
monitoring is already in place. Multiple surveys for species with shorter survey intervals and 
reporting requirements have been conducted, providing the initial data for population trend 
assessment. For species with longer survey intervals and reporting requirements, such as Los 
Angeles Pocket Mouse (every eight years), and with species-specific monitoring objectives 
requiring significant development and testing, the transition from Inventory Phase to Long-term 
Monitoring Phase is ongoing.  

The transition to long-term monitoring involves developing monitoring metrics that are both 
efficient to collect and are robust measures of species status and population trend. The baseline 
monitoring objective for most Covered Species requires at least 75% of listed Core Areas or known 
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locations to be documented as occupied at least once every eight years. Monitoring protocols that 
provide additional information such as relative abundance of populations at occupied locations, 
reproductive success, or health of observed individuals will be employed whenever possible, to 
provide more detailed understanding of a species’ status. Monitoring Program staff have worked 
in collaboration with University of California Riverside Center for Conservation Biology staff to 
develop conceptual models of Covered Species and their habitats to help identify key population 
drivers and environmental stressors upon which management can act.  

One significant task included in the Inventory Phase was development of a Long-term Monitoring 
Strategy document, as described in Section 5 of the MSHCP (Volume 1). This document explicitly 
describes the approach taken to meet the goals of the Monitoring Program. It does not include 
taxa-specific monitoring protocols, which are available from the Monitoring Program by request 
or can be found on the RCA website at https://www.wrc-rca.org/survey_protocols/. Monitoring 
Program staff completed and delivered the Long-term Monitoring Strategy to the RCA and the 
California Department of Fish and Wildlife (CDFW) as part of a State Wildlife Grant that expired 
on June 30, 2012.  

The Long-term Monitoring Strategy describes a two-level design that gives priority to assessing 
the status of Covered Species as stated in the species-specific conservation objectives of the Plan, 
which emphasize the continued occupancy of MSHCP-defined Core Areas or other areas of known 
occurrence. For some species, the objectives require that reproduction and/or minimum densities 
of individuals within species Core Areas be verified. The second level extends sampling for 
terrestrial vertebrates to the entire Conservation Area in a cost-efficient manner. The Long-term 
Monitoring Strategy document also includes chapters describing monitoring goals and objectives, 
sample design considerations, proper protocol development, data and information management 
strategies, collaboration, and communication with other organizations, and the organizational 
framework of the Monitoring Program.  

One of the explicit goals of the Monitoring Program is to develop efficient long-term monitoring 
protocols that reduce redundancies by collecting information on multiple species where possible. 
For example, bird species co-occurring in similar habitat (e.g., willow riparian) during the breeding 
season can be detected using the same survey protocols. There will always be some Covered 
Species that occur in isolated pockets within the Conservation Area or that are difficult to detect 
using standard survey protocols; for these species, a focused survey effort will always be required.  

8.3 Monitoring Program Operations  

The Monitoring Program is implemented within the MSHCP Conservation Area on lands that are 
owned and managed by the various MSHCP participants and other entities and is comprised of 
both PQP (347,000 acres) and ARL (66,595 acres). CDFW was responsible for implementing the 
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Monitoring Program for the first eight years of the Permit (MSHCP Volume 1, Section 6). To 
ensure consistency in monitoring efforts throughout the Conservation Area, the Monitoring 
Program is overseen and implemented by a Monitoring Program Administrator. Effective July 1, 
2012, when the State Wildlife Grant ended, the RCA assumed all funding responsibility for the 
Monitoring Program with the exception of one full time position provided by CDFW serving as 
the Avian Lead.  

In the initial years of the Monitoring Program, extensive effort was devoted to setting up operating 
procedures, determining budgets, establishing contracts, purchasing supplies and equipment, 
hiring and training personnel, acquiring land access agreements, and coordinating with Reserve 
Managers within the Plan Area. These processes are now largely developed and only require 
updating (e.g., operating procedures), renewal (e.g., expiring right of entry agreements), or training 
when new personnel are involved (e.g., new Monitoring Program staff or Reserve Managers).  

An integrated database to make information collected by the Monitoring Program manageable and 
accessible is now complete. Monitoring Program datasets that have been thoroughly proofed and 
certified complete by the Data Manager are submitted to CDFW’s Biogeographic Information and 
Observation System every year, as well as to local partnering agencies and entities. The structure 
needed to support a long-term Monitoring Program is in place.  

8.3.1 Monitoring Program Personnel  

The Biological Monitoring Programs Manager (Administrator) oversees staff funded by the RCA 
and provided by CDFW. RCA-funded staff are provided through a contract with the Santa Ana 
Watershed Association (SAWA). Monitoring Program staff work together as a team to coordinate, 
develop, and implement required monitoring activities for the MSHCP.  

At the beginning of 2022, 16 positions were filled in the Monitoring Program, 15 of which were 
funded by the RCA, with one funded by CDFW. Nine of these positions consisted of office-based 
staff and Taxa Leads, and seven full-time field biologists. A new field biologist position was added 
to the program in July 2022 and filled in August 2022, bringing the total number of filled positions 
to 17.  

Annual staffing levels, and therefore survey effort, reflect the budget available to the Monitoring 
Program. Although progress continues to be made toward documenting the current status of all 
146 Covered Species, the availability of funds will ultimately determine whether or not the species 
objectives can be evaluated within the time frame designated by the MSHCP.  
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8.3.2 Training   

All Monitoring Program field biologists are trained on local species identification, handling, and 
data collection methods. Field staff are cross trained in identification and survey techniques for 
multiple taxa to provide scheduling flexibility and increase staff efficiency. Specific training 
provided in any given year depends on the survey activities planned; however, safety training (e.g., 
wilderness first aid and CPR) is provided to all staff as necessary to keep certifications current. 
The Monitoring Program is required to use training programs approved by the Wildlife Agencies 
to ensure consistent data collection, uniform implementation of protocols, safe handling 
procedures, and appropriate experience with Covered Species (MSHCP Volume 1, Section 7). 
Training is provided both by experienced Monitoring Program biologists and by qualified outside 
entities (e.g., U.S. Geological Survey, U.S. Fish and Wildlife Service). More information on 
species training received is presented in Appendix C – Staff Training.  

8.3.3 Land Access Agreements and Coordination with Reserve Managers  

The Monitoring Program only conducts surveys within the Conservation Area, which is composed 
of PQP lands and Additional Reserve Lands (ARL). Before surveys are conducted by the 
Monitoring Program, permission is obtained from the appropriate landowners or managing entities 
to access the survey areas. Land access agreements for 2022 for Monitoring Program activities are 
listed in Appendix B, Table B-1. Access Agreements and RCA Lands Surveyed in 2022.  

To facilitate land access and to better coordinate monitoring activities with management activities,  
Monitoring Program staff meets monthly with Reserve Managers (Reserve examples listed in 
Appendix B, Table B-1). At these meetings, Monitoring Program staff provide a description of 
current activities, including protocols and maps when relevant, and present species occurrence 
data and current monitoring results to the Reserve Managers. Management/Monitoring 
coordination meetings also feature a short presentation on a relevant topic. Speakers range from 
researchers at local universities, local biologists conducting similar monitoring or land 
management work, regulatory officials, as well as MSHCP staff presenting monitoring results. All 
the meetings were conducted virtually on a Zoom platform. In 2022, the following presentations 
were hosted: 
  

• Clinton Keith Wildlife Overcrossing; Introduction and Monitoring. 
• Harnessing the Power of Ecological Networks for Biodiversity Conservation: A Case 

Study on Native California Plants and Lepidopterans. 
• MSHCP Biological Monitoring Program 2021 Updates. 
• Status of Mountain Lion Populations in Riverside County and The Region - Latest 

Research Findings and Actions for Their Conservation. 
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• A Tale of Two Threatened Birds: Strategies for Management Based on Threats and Species 
Traits. 

• Conservation of Northwestern and Southwestern Pond Turtles: Threats, Population Size 
Estimates, and Population Viability Analysis. 

• Disturbance in Coastal Sage Scrub and the Implications for Migratory Pollinators. 
• 2021 Tricolored Blackbird (Agelaius tricolor) Surveys Across Western San Diego County 

and Implications for Management of a Declining Species in Southern California. 
• Why Early Detection and Rapid Response (EDRR) Matters: Solving New Weed Problems 

in Southern California. 
• The Precarious Persistence of the Critically Endangered Mountain Yellow-legged Frog: 

20+ Years of Research and Conservation. 
• Identifying Areas of Vulnerability and Refugia from Global Change for Endemic Plant 

Species in California. 
• Collapsing Range Edges Influence Rangewide Genetic Structure of the California Red-

Legged Frog, Rana draytonii. 

8.4  Summary of 2022 Monitoring Activities and Evaluation of 
Progress Toward Achieving Measurable Objectives  

The activities of the Monitoring Program are largely based on requirements of the MSHCP 
species-specific monitoring objectives outlined in Section 5 of the MSHCP (Volume I). Species 
objectives specify time intervals for detecting and reporting on each of the Covered Species in the 
Conservation Area. When species objectives do not specify a time interval, the status of the 
Covered Species must be reported at least once every eight years. In addition to species objectives, 
survey priorities are influenced by the quantity and quality of information available for each 
species (e.g., little or poor information means greater survey effort more frequently), whether 
another agency is already conducting surveys (less effort required by the Monitoring Program), 
relative ease of gathering information (e.g., Yellow Warbler detections during Least Bell’s Vireo 
surveys), and priority of the species to the RCA, Permittees, and Wildlife Agencies (e.g., 
Burrowing Owl is high priority).  

The Monitoring Program only addresses species objectives that must be evaluated using biological 
surveys. Those species objectives, along with the frequency of the reporting requirement, whether 
the species was detected in the past or in the current reporting year, and whether the stated 
objectives are met are provided in Appendix B, Table B-2. Details of Covered Species Monitoring. 
The majority (121 of 146) of the Covered Species must be reported on at least once every eight 
years. The remaining 25 species have reporting requirements that vary between one and five years.  

The Monitoring Program has developed a timeline for the survey of Covered Species. The 
scheduling of surveys is approximate due to the prioritization process described above and because 
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survey protocols can take more than one year to complete. Modifications to the timeline are 
expected to occur based on the results of each year’s monitoring efforts and available budget.  

The 2022 reporting period represents the eighteenth full survey season for the Monitoring 
Program. The following survey activities were carried out in 2022 by the Monitoring Program:  

• Brand’s Phacelia Habitat Enhancement Study 

• Delhi Sands Flower-loving Fly Surveys  

• Engelmann Oak Surveys 

• Los Angeles Pocket Mouse Surveys  

• Quino Checkerspot Butterfly Surveys  

• Quino Checkerspot Butterfly Cameras at Clinton Keith Overcrossing 

• Clinton Keith Overcrossing and Undercrossing Surveys  

• Rare Plant Surveys  

• Western Pond Turtle Surveys 

• Tricolored Blackbird Spring Surveys 

• Turkey Vulture Surveys 

• Burrowing Owl Monitoring  

• Incidental Species Sightings  

Detailed survey reports, including the rationale for survey protocols, a description of methods, 
targeted species, and survey results can be found in Appendix A. For ongoing survey efforts with 
no change in the status of relevant species-specific monitoring objectives, a summary report is 
presented below and survey reports will be completed when there are significant results to convey 
or when the effort concludes.  

Evaluation of MSHCP monitoring objectives for Covered Species occurs annually. In 2022, 
Monitoring Program biologists conducted focused surveys for 37 of the 146 Covered Species in 
the Conservation Area. Thirty-five targeted Covered Species were detected and an additional 57 
Covered Species were incidentally observed (Appendix B, Table B-2. Details of Covered Species 
Monitoring). In total, 93 of the 146 Covered Species were detected within the Conservation Area 
in 2022. These numbers are calculated based on a 30-meter buffer around the Conservation Areas 
that is used in creating the Species Occurrence Dataset. Since June 2004, a total of 142 of the 146 
Covered Species have been detected in the Conservation Area. A map of the Conservation Area is 
found in Section 1.1 of this report (refer to Exhibit 1-2).  
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Species-specific monitoring objectives, described in the Species Accounts from Volume 2 of the 
MSHCP, are evaluated at the interval indicated in the “Freq.” column of Appendix B, Table B-2, 
Details of Covered Species Monitoring. Objectives that have been met previously are subject to 
expiration based on the date the observations were last documented relative to the required 
monitoring frequency. When data collected by the Monitoring Program are determined to be 
sufficient to meet the species-specific monitoring objectives a “YES” appears in the “Obj. 
Currently Met” column. When data collected by the Monitoring Program indicate that the expected 
conservation identified in the species accounts has not been achieved, a “NO” appears in the “Obj. 
Currently Met” column. When data collected by the Monitoring Program indicate that the expected 
conservation identified in the species accounts has only partially been achieved (e.g., one of two 
objectives), a “Partial” appears in the “Obj. Currently Met” column and additional information 
with regards to which objectives have been met is provided. The Monitoring Program has collected 
sufficient data to confirm that species-specific monitoring objectives for 14 Covered Species are 
currently met. There are 7 monitoring objectives have been partially met for Covered Species. In 
addition, there are 48 Covered Species meeting the MSHCP Table 5-8 objective requiring a 
minimum level of occupation of known locations (Appendix B, Table B-2).  

According to Section 2.1.4 of the MSHCP (Volume I), 118 of the 146 Covered Species were 
considered to be adequately conserved at inception of the Plan. The remaining 28 Covered Species 
will be considered to be adequately conserved when certain conservation requirements are met as 
identified in the species-specific conservation objectives for those species. For 16 of the 28 species, 
particular species-specific conservation objectives, which are identified in Table 9-3 of the 
MSHCP (Volume I), must be satisfied to shift those particular species to the list of Covered Species 
Adequately Conserved. For the remaining 12 species, a Memorandum of Understanding must be 
executed with the Forest Service that addresses management for these species on Forest Service 
Land to shift these species to the list of Covered Species Adequately Conserved.   

When data collected by the Monitoring Program are determined to be sufficient to meet the 
species-specific objectives described in Table 9-3 of the MSHCP (Volume I) a “YES” appears in 
the “Table 9-3 Requirement Met?” column of Appendix B, Table B-3, Status of Covered Species 
Not Adequately Conserved. When data collected by the Monitoring Program indicate that the 
expected conservation identified in Table 9-3 of the MSHCP (Volume I) has not been achieved a 
“NO” appears in the “Table 9-3 Requirement Met?” column. When data collected by the 
Monitoring Program indicate that the expected conservation identified in Table 9-3 has only 
partially been achieved (e.g., one of two objectives), a “Partial” appears in the “Table 9-3 
Requirement Met?” column. The Monitoring Program has collected sufficient data to confirm that 
requirements listed in Table 9-3 of the MSHCP (Volume I) for ten Covered Species Not 
Adequately Conserved have currently been met and one has been partially met (Appendix B, Table 
B-3). In this report the species names used are those referenced in the MSHCP. See Appendix B, 
Table B-4 for updated classification of species names that have changed since Plan adoption.  
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8.4.1 2022 Burrowing Owl Pair Count Monitoring 

The species objectives for Burrowing Owl (Athene cunicularia hypugaea) require the conservation 
of five Core Areas, plus interconnecting linkages, containing a breeding population of 120 
Burrowing Owls with no fewer than five pairs in any one Core Area. Core Areas listed in the 
MSHCP include: Lake Skinner/Diamond Valley Lake, playa west of Hemet, San Jacinto Wildlife 
Area/Mystic Lake area including Lake Perris, Lake Mathews, and along the Santa Ana River. 
MSHCP Core Area locations and descriptions can be found in Section 3.2.3 Cores and Linkages 
within the MSHCP Conservation Area of the MSHCP (Volume I). 

Several Land Managers within the Conservation Area have installed artificial burrows and are 
managing vegetation to facilitate Burrowing Owl use of Core Areas. Reserve Managers or 
Monitoring Program biologists check all artificial and previously occupied natural burrows at least 
three times each year (April, August, and December) to determine whether they are being used by 
Burrowing Owls, if burrow maintenance is needed to make them hospitable, and whether nearby 
habitat needs to be modified or managed to further encourage use by Burrowing Owls.  

During the 2022 breeding season, seven Burrowing Owl pairs distributed across nine burrows 
within the Lake Skinner/Diamond Valley Lake Core Area were monitored. Four of these pairs 
showed evidence of nesting (Figure 8-1. Burrowing Owl Burrows Monitored in the Lake 
Skinner/Diamond Valley Lake Core Area during the 2022 pair count surveys). At least four 
fledglings were produced at four of these burrows (i.e., an average of one fledgling per successful 
breeding pair, and one fledgling per pair that showed evidence of nesting). Three owl pairs 
distributed across four burrows within the San Jacinto Wildlife Area/Mystic Lake Core Area were 
also monitored in 2022. Two burrows showed evidence of nesting (Figure 8-2. Burrowing Owl 
Burrows Monitored in the San Jacinto Wildlife Area/Mystic Lake Core Area during the 2022 Pair 
Count Surveys). At least three fledglings were produced at one of these burrows (i.e., either an 
average of three fledglings per successful breeding pair, or 1.5 fledglings per pair that showed 
evidence of nesting). 
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Figure 8.1. Burrowing Owl Burrows Monitored in the Lake Skinner/Diamond Valley Lake Core Area during the 2022 pair count surveys 
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Figure 8.2. Burrowing Owl Burrows Monitored in the San Jacinto Wildlife Area/Mystic Lake Core Area during the 2022 Pair Count Surveys. 
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8.4.2 Clinton Keith Overcrossing and Undercrossing Surveys 

There are two goals for surveys at Clinton Keith Wildlife Crossings: 

Goal 1: Monitoring for Quino Checkerspot Butterfly (Euphydryas editha quino, “Quino”) 
following an established species-specific protocol and augmented via motion-triggered camera 
traps to determine use of the overcrossing by this species.  

Goal 2: Monitoring wildlife use of the overcrossing and undercrossing via motion-triggered 
camera traps.  

Quino Checkerspot Butterfly 

The Quino is federally listed as endangered and is sparsely distributed within the southeastern 
section of the Western Riverside County MSHCP Plan Area. In 2022, detection surveys for Quino 
were conducted over three repeat visits to the Clinton Keith overcrossing structure during the 
Quino flight season (Figure 8.3. Clinton Keith Overcrossing and Undercrossing Camera 
Locations in 2022). Timing of survey commencement was determined by the emergence of Quino 
larvae or adults at a nearby Sentinel Site located at a similar elevation.  

ArcGIS was used to overlay a grid with adjacent 250 m by 250 m grid squares across the survey 
area to delineate the sampling stations where focused area searches were conducted. Five sampling 
stations were targeted, one centered on the overcrossing, two north of the overcrossing, and two 
south of the overcrossing. Concurrent with Quino surveys, the surveyor recorded predominant 
habitat type and the species of dominant shrubs, condition of Quino host plants, presence of 
flowering nectar sources, presence of specific habitat attributes that indicate suitability for Quino, 
and noted any habitat disturbance. If a Quino adult or larvae were observed, then a GPS coordinate 
would be recorded, as well as approximate counts of individuals. Data entry follows the standard 
protocol established by the Monitoring Program. One person enters data and a second person 
verifies the entries independently (i.e., quality control). The Data Manager verifies/validates the 
data, after which the Quino Survey Lead queries the data from the database and summarizes the 
results of the survey effort. 

In 2022, emergence of Quino larvae at the nearby Sentinel Site was first detected on February 14 
and the first Quino adult on March 1. Quino surveys were conducted on the Clinton Keith 
overcrossing on February 24, March 10, and March 24. On each visit all five sampling stations 
were surveyed and no Quino was detected during any of the visits. Two host plants were detected 
during the surveys: California Plantain (Plantago erecta) was found in four out of the five 
sampling stations surveyed and Owl’s Clover (Castilleja exserta) was found in one sampling 
station. Both of these host plants were found on the Clinton Keith overcrossing. Host plant 
dominant condition was recorded as either green, flowering, or senesced. During the first visit on 
February 24, both host plants present were recorded as dominantly green. During the second and 
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third visit both host plants were recorded as dominantly flowering, but small amounts of senesced 
host plants were detected during the third visit on March 24.  Nectaring sources were detected 
throughout the sampling stations as well as cryptogamic soils, openings in grassland and forbland 
areas, bare ground, clay soils, and hilltops on gently-sloping hills, all of which equate to suitable 
Quino habitat. Habitat disturbance was also evident due to nearby dirt roads and trails currently 
being used by humans. 

Co-occurring butterfly and moth species detected during the Quino surveys include: the Chalcedon 
Checkerspot (Euphydryas chalcedona chalcedona), Acmon Blue (Plebejus acmon), Common 
Buckeye (Junonia coenia), Mourning Cloak (Nymphalis antiopa). he following were found 
specifically on  the sampling station centered on the overcrossing: Behr’s Metalmark (Apodemia 
virgulti), Sara Orangetip (Anthocharis sara), Gray Hairstreak (Strymon melinus), Funereal 
Duskywing (Erynnis funeralis), Orange Sulphur (Colias eurytheme), and Painted Lady (Vanessa 
cardui), as well as on additional stations. Individuals detected that were identified to Family 
include Hesperiidae, Lycanidae, Pieridae, Erebidae, Euphydryas, and Noctuidae. Only one species 
of the co-occurring butterfly and moth species detected during Quino surveys was also seen flying 
on the overcrossing itself, the Funereal Duskywing.  

In addition to needing host plants and nectaring sources, Quino also need shelter to diapause. 
Quino larvae, while in diapause, benefit from the cover and protection provided by shrubs. Several 
shrub species, which may provide this protection, have been sprouting and filling in the area on 
the overcrossing, such as Deerweed (Acmispon glabrus), Black Sage (Salvia mellifera), and 
California Buckwheat (Eriogonum fasciculatum). With time, the growth of these shrubs may lead 
to more suitable habitat for Quino. A vegetation assessment survey was conducted on the 
overcrossing in 2021 and a second vegetation assessment will take place in 2023. These data will 
be analyzed to evaluate potential  changes in vegetation composition and structure and for how 
those changes might affect Quino. Additionally, monitoring climatic conditions on and near the 
Clinton Keith overcrossing can offer supplementary insight into Quino ecology and the Monitoring 
Program is currently planning the installation of a HOBO© weather station just southeast of the 
undercrossing (about 70 m away), which would provide temperature and precipitation data for the 
Clinton Keith overcrossing. A summary of the vegetation assessment data as well as the weather 
data will be discussed in next year’s summary report.  

Butterfly Use Cameras 

Butterfly activity on the Clinton Keith overcrossing was also monitored using motion triggered 
cameras, specifically looking for Quino. Two motion-triggered camera stations were monitored in 
2022 (Figure 8-3. Clinton Keith Overcrossing and Undercrossing Camera Locations in 2022). 
Cameras were selectively installed to best capture use of flowering plants by butterflies. Each 
camera was programmed to take a burst of three photos followed by a one-minute delay. Cameras 
were serviced (i.e., batteries checked, memory cards removed and replaced) every other week. 
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After servicing, biologists reviewed the photos, identifying the best photo that documents  the 
animal that triggered the camera. Animals were identified to species where possible. The butterfly 
cameras were in operation for 126 days each (January 27 – June 2). Butterfly cameras were 
programmed to take photos between 0800 and 1800 (8:00 am and 6:00 pm) hours, to ensure 
temperature requirements for Quino activity were met.  

Previously for butterfly use cameras, the Monitoring Program reported the rate of occurrence, 
which is determined for each species or grouping of animals, by dividing the number of detections 
per species by the number of days the cameras were operable. However, the 2022 butterfly use 
cameras recorded only nine unique images, which can only simply report the species and number 
of images captured: Humans (Homo sapiens; number [n] = 6), California Ground Squirrel 
(Otospermophilis beecheyi; n = 1) and Greater Roadrunner (Geococcyx californianus; n = 2). No 
Quino were detected using these methods. 

Out of necessity, cameras must be secured in place. However, in 2022, the angle of the cameras 
may have been tilted too far downward resulting in a narrow field of view, and lower quantity and 
quality of data photos. Next year, attempts will be made to try to increase the cameras’ field of 
view, while still tilting them towards patches of Quino host and/or nectaring plants such as 
Plantago erecta. 

Wildlife Use Cameras  

Wildlife use on the Clinton Keith overcrossing and undercrossing were monitored using motion 
triggered cameras. Four to six motion-triggered camera stations were used to monitor these 
locations in 2022 (Figure 8-3. Clinton Keith Overcrossing and Undercrossing Camera Locations 
in 2022). The undercrossing was consistently monitored with two cameras, while the overcrossing 
was monitored using two or four cameras. On June 2, the two Quino cameras mentioned above 
were repositioned to capture wildlife use, thus resulting in four cameras monitoring wildlife 
activity on the overcrossing from June 2 to December 31, 2022. Cameras were selectively installed 
to best capture use of the landscape by wildlife while keeping in mind the threat of theft of the 
camera equipment. Each camera was programmed to take a burst of three photos followed by a 
five-minute delay. Cameras were serviced (i.e., batteries checked, memory cards removed and 
replaced) every other week. After servicing, biologists reviewed the photos, identifying the best 
photo that documents the animal that triggered the camera. Animals were identified to species 
where possible. However, some photographs did not allow for species identification and were 
either identified to genus, labeled as group (i.e., Canidae), or labeled unidentified. Analyses did 
not look at individual animals per species; therefore, the rate of occurrence rather than abundance1 

 
1 Abundance requires the population being studied is marked in some manner in order to discern between individuals 
of the same species. This was outside the scope and funding of this study. 
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of species present is reported. The percent of total photos each species or group represented is also 
reported.  

The rate of occurrence for each species or group was determined by dividing the number of images 
per species or group by the number of days the cameras were operable. Both dedicated wildlife 
use cameras on the overcrossing were in operation the entire year (i.e., 364 days). The overcrossing 
cameras used as Quino cameras were in operation 238 days of the year.  Each of the undercrossing 
cameras had 21 days with no data collection, resulting in a 343-day average of days in operation. 
To account for photo-captured animals being potentially double counted (i.e., a Bobcat walked the 
length of the undercrossing and was captured on both cameras), photos were combined from all 
cameras at each the overcrossing and the undercrossing. Then, photo date and time was examined 
to ensure multiple occurrences of the same species were not recorded within a half hour time 
period, which results in a number of unique images at each the overcrossing and the undercrossing. 

Overcrossing Results 

After reviewing the images captured, 477 unique images on the Clinton Keith overcrossing were 
identified. Coyote (Canis latrans) was the most common MSHCP Covered Species captured (rate 
of occurrence = 0.42; 67% of photographs). Bobcat (Lynx rufus; 0.03; 5%) and San Diego Black-
tailed Jackrabbit (Lepus californicus bennettii; 0.004; 0.7%) were the other mammalian Covered 
Species captured. Humans (0.14; 22%) and Desert Cottontail (Sylvilagus audubonii; 0.12; 19%) 
were the second and third most commonly photo-captured mammals. Other mammal species 
captured include Striped Skunk (Mephitis mephitis: 0.01; 1%), and California Ground Squirrel 
(0.002; 0.3%). This was the first record of Striped Skunk using the overcrossing. A variety of birds 
were photo-captured including: California Quail (Callipepla californica) and Greater Roadrunner 
(both 0.02; 3%); California Towhee (Melozone crissalis), Mourning Dove (Zenaida macroura), 
Common Raven (Corvus corax), White-throated Swift (Aeronautes saxatalis), Phainopepla 
(Phainopepla nitens), and Turkey Vulture (Cathartes aura [covered species]; all ≤ 0.02; ≤ 1%). 
Butterflies in the family Pieridae on overcrossing cameras were photo-captured. Biologists were 
unable to identify, to species or genus level, 21% of the photo data from the overcrossing.  

Undercrossing Results 

After reviewing the images captured, 380 unique images on the Clinton Keith undercrossing were 
identified. For MSHCP Covered Species, Coyote was the most often captured (0.21; 19%), 
followed by Bobcat (0.05; 4%). Other photo-captured mammalian species included Human (0.80; 
72%), Domestic Dog (Canis familiaris; 0.01; 1%), and Northern Raccoon (Procyon lotor; 0.01; 
0.53%). Biologists were unable to identify, to species or genus level, 3% of the photo data from 
the undercrossing.  

Comparative Results 
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Coyote and Bobcat continued to use the overcrossing and undercrossing differently, as coyote 
were detected at both crossings more frequently year-round than bobcat. In 2022, at the 
overcrossing, Bobcat were detected more months of the year (October to May) as compared to 
2021 (August to January). Conversely, Bobcat were detected in fewer months at the undercrossing 
in 2022 (September to May) compared to 2021 (January to December). Peak monthly use of the 
undercrossing and overcrossing by Bobcat was March and January, respectively. Coyote were 
detected year round at the overcrossing, and all months except June at the undercrossing. This lack 
of detection could be attributed to the undercrossing cameras not collecting data for the last half 
of June. Peak use of both locations by Coyote was December. Regarding time-of-day detections, 
at the overcrossing, no activity was recorded for either species from 1100 to 1400 (11:00 am to 
2:00 pm), and from 0700 to 0800 (7:00 am to 8:00 am) at the undercrossing. Coyote showed a 
more exaggerated crepuscular pattern than Bobcat, with peaks at late night/early morning and early 
evening/night. Bobcat were not detected for most of daylight hours 0400 to 1700 (4:00 am to 5:00 
pm) at the overcrossing. At the undercrossing, Bobcat were detected more hours of the day but 
followed less of a pattern.   

Biologists incidentally encountered (i.e., not photo-captured) a number of MSHCP Covered 
Species near the Clinton Keith over and undercrossing including Coastal Western Whiptail 
(Aspidoscelis tigris stejnegeris) 1 , Coastal California Gnatcatcher (Polioptila californica 
californica), and Granite spiny lizard (Sceloporus orcutti). 

 

 

 
1 For the purposes of this report, species common and scientific names reflect those referenced in the Plan. Denoted 
species names have been updated through peer-reviewed literature and the taxonomic naming authorities (Appendix 
B-4). 
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Figure 8-3. Clinton Keith Overcrossing and Undercrossing Surveys Camera Locations in 2022.    
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8.4.3 Incidental Species Sightings  

Covered Species incidentally observed during unrelated survey activities are recorded by 
Monitoring Program biologists to increase knowledge of the distribution of Covered Species in 
the Conservation Area. Incidental observations are different than focused survey data as the 
methods are not standardized and only positive data are recorded (i.e., only presence of the 
species). However, recording incidental observations of species that are difficult to detect is 
extremely important. Incidental observation data may be used as current documentation of species 
presence at a location, as a starting point for future focused survey efforts, and to provide 
information about appropriate habitat for the detected species in the future.  

Incidental observations of Covered Species made during surveys in 2022 were entered into the 
Monitoring Program’s centralized database and these data were incorporated into taxa-specific 
reports as appropriate (Appendix B-2). All observations of Covered Species, whether made by 
focused survey or incidentally, are used when determining whether species-specific objectives 
have been met for a given reporting period. 

8.5 Additional Survey Reports  

Detailed survey reports for most projects, including a summary and the rationale for survey 
protocols, a description of methods, targeted species, and survey results can be found in Appendix 
A. In addition to the survey summaries above, the following detailed survey reports were prepared 
in 2022 and are available from the RCA website at https://www.wrc-rca.org/species-surveys.  

• Tricolored Blackbird Spring Surveys 

• Turkey Vulture Surveys 

• Los Angeles Pocket Mouse Surveys  

• Quino Checkerspot Butterfly Surveys  

• Delhi Sands Flower-loving Fly Surveys  

• Western Pond Turtle Surveys 

• Rare Plant Surveys  

• Brand’s Phacelia Habitat Enhancement Study 

• Engelmann Oak Surveys 
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8.6 Recommendations and Feedback for Adaptive Management  

Effective land and species management requires current information regarding vegetation 
communities, wildlife habitats, species status, and population trends. The Monitoring Program 
coordinates and shares information with Reserve Managers throughout the MSHCP reserve 
system as data are collected and processed. Management/monitoring coordination meetings are 
held monthly to provide summaries of results and a venue for information exchange. The following 
suggestions for adaptive management are in addition to those mentioned in the summary reports 
above, and are based on 2022 Monitoring Program surveys and other entities providing data to the 
Monitoring Program.  

Tricolored Blackbird. Future surveys should be conducted using the same methods used in 2022. 
Any newly Conserved Land that contains apparently suitable Tricolored Blackbird nesting habitat 
will be surveyed in the future. Continued monitoring will also occur at the historic nest sites at the 
Lakeview Mountains, the Potrero Unit of the San Jacinto Wildlife Area, and along Whitlock Road 
as staff resources permit, as these locations are located outside of Core Areas for this species. 

Efforts should continue to conserve suitable habitat for nesting and foraging Tricolored Blackbirds 
within sites designated by the MSHCP as being important for the species. Foraging habitat 
includes playas and vernal pools, agriculture land, grassland, and riparian scrub, woodland, and 
forest. Breeding habitat generally consists of cismontane alkali marsh and freshwater marsh 
(Dudek & Associates 2003). Sites that have supported Tricolored Blackbirds in the recent past 
should be maintained to the extent possible to ensure continued use by the species. For example, 
nesting habitat within the San Jacinto Wildlife Area (Mystic Lake/San Jacinto Wildlife Area Core 
Area) should be maintained following the closure of waterfowl and upland hunting seasons, which 
generally close in late January or early February. This means that cattails and bulrush patches 
should be managed in such a way that they remain healthy rather than being overgrown, and the 
presence of water should be maintained throughout the Tricolored Blackbird nesting season in the 
ponds that contain cattails and bulrush.  

Turkey Vulture. Future Turkey Vulture surveys should be conducted using the same methods 
used in 2022, since they were successful in enabling the biologists to detect vultures. Adding 
additional survey points may be considered, particularly around the Bernasconi Hills and within 
Rawson Canyon, in an attempt to approach complete coverage of the area and minimize the chance 
of missing active nest sites at these two historic locations. 

Turkey Vultures seem to be rather eclectic in their choice of foraging habitat, and appear to be 
widespread within the Plan Area, so conservation should focus on preserving sites that could 
support nesting, primarily rocky cliffs or slopes. If possible, land within 1.6 kilometer (1 mile) of 
such sites should be conserved (Dudek & Associates 2003).  
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Los Angeles Pocket Mouse (LAPM). Efforts should include targeting LAPM in Core Areas not 
surveyed since 2010: Badlands, Lake Skinner-Domenigoni Reserve, and Potrero Valley. 
Additionally, habitat surveys should be conducted in these Core Areas that will allow for a 
comparison of habitat at Core Areas where LAPM have been consistently detected.  

Several amendments should be made to survey protocols, including taking a photograph prior to 
habitat surveys or grid set up. Photos should consistently be taken from the same location each 
time (i.e., in a 5x5 grid take photo from C1 trap location looking North) to provide the best 
comparison of the site to track habitat suitability over time.   

Quino Checkerspot Butterfly. Both the extent of Quino occupied area within each survey site 
and the number of occupied sites across the Conservation Area vary from year to year. Mapping 
the extent of occupied area within each survey site is more resource-intensive, while determining 
the distribution of Quino across the Conservation Area is the more relevant MSHCP monitoring 
goal. Therefore, the Monitoring Program will prioritize monitoring at this scale. Monitoring of 
recently occupied sites and areas with apparently suitable habitat, or areas that are adjacent to 
known occupied habitat, should be continued. If data suggest that Quino meta-populations and 
suitable habitat are shifting, Sentinel Site locations will need to shift accordingly for future 
surveys. 

Quino has not been detected in the Warm Springs Creek Core Area over the past 13 years of survey 
efforts. The wildlife bridge (overcrossing) that spans Clinton Keith Road may facilitate Quino 
movement between fragmented habitat in this Core Area. The Monitoring Program has proposed 
a plan to conduct five years (2020-2024) of surveys at sampling stations near the overcrossing to 
detect Quino occupancy and document habitat attributes. In 2022, host plant species, such as 
California plantain and native shrub species, such as deerweed and California buckwheat, were 
detected on the overcrossing. The presence of shrubs and host plants on the overcrossing is a step 
in the right direction but it is recommended that survey efforts be expanded to other areas with 
suitable habitat within this core on both sides of the overcrossing and that encroaching non-native 
grasses to be managed to allow for the persistence of Quino host plant and native shrub species. 

Since Quino occur as meta-populations, it is very possible currently occupied habitats are missed 
when only historically occupied locations are surveyed; exploring other potential areas may be 
fruitful. Where Quino host plant locations are known, it may be useful to scout these areas for 
Quino occupancy. This could serve to increase knowledge of Quino distribution.  

Attention should be focused on Magee Hills in the Sage Core Area since Quino is detected 
intermittently in this area. The last year Quino was detected at Magee Hills was in 2018. An 
overabundance of non-native grasses and other invasive plant species is changing the habitat at 
this site. Restorative management is recommended to encourage the continued use of Magee Hills 
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by Quino. The Monitoring Program intends to continue surveys in this area during future survey 
efforts.  

In the Oak Mountain Core Area, the Monitoring Program was able to survey down-slope toward 
Vail Lake in 2022 (single survey). There are large patches of Plantago erecta in this area and 
Quino occupied this area as recently as 2009. Even though no Quino detections were made during 
the single survey in 2022, it was a drought year and it would be appropriate to re-survey this area 
to better understand the potential occupancy of this area by Quino. The Oak Mountain Core Area 
is considered by the Monitoring Program to be one of the best remaining areas for Quino 
occupancy. As Oak Mountain continues to be developed, the remaining open land is very crucial 
for Quino persistence. If possible, the land on the top of Oak Mountain and along the ridgeline 
should be considered for conservation. Almost annually, Quino detections occur in this area from 
survey efforts completed by the Bureau of Land Management.  

Delhi Sands Flower-loving Fly. The species-specific monitoring objective for Delhi Sands 
Flower-loving Fly (Rhaphiomidas terminatus abdominalis; Delhi Fly) states that successful 
reproduction shall be documented at all Core Areas once a year for the first five years after permit 
issuance and then as appropriate, but not less frequently than every eight years thereafter. The 
MSHCP permit was issued in 2004 and the most recent survey was conducted in 2022; therefore, 
further annual surveys to document successful annual reproduction of Delhi Fly are not strictly 
mandated. However, given the federally Endangered status of the species, the Monitoring Program 
will continue to conduct the more intensive line distance surveys to gain an estimate of the Delhi 
Fly’s density, as well as document successful reproduction. If there is a lack of sufficient 
personnel, the Monitoring Program will only survey for successful reproduction at the Teledyne 
site, which is the sole occupied site within the Plan Area, through area searches, which requires 
minimal effort. Other surveys, such as the arthropod and vegetation surveys, are more intensive 
and will depend on the availability of personnel. 

Evaluating the efficacy of ongoing efforts by the Management Program (RCA 2020) to improve 
habitat conditions for Delhi Fly at the Teledyne site is essential. Vegetation surveys and ground-
dwelling arthropod surveys will continue at a minimum every 5 years, as staff are available, to 
track Delhi Fly habitat conditions. Based on current staffing, it is planned to conduct the line-
transect survey in 2023 to monitor potential effects of management activities and Delhi Fly 
population fluctuations. Vegetation and soil characteristics will continue to be monitored in 
conjunction with ongoing management actions as described by the Delhi Sands Flower-loving Fly 
Habitat Management Plan and Delhi Sands Flower-loving Fly Habitat Management Update (RCA 
2020). Continued monitoring of the weather conditions at the Teledyne site will enable us to 
further learn about the needs of the Delhi Fly. As staff are available, late afternoon surveys are 
recommended to observe and collect data on the resources the female Delhi Fly utilizes for 
oviposition. 
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Western Pond Turtle. It is recommend that in areas where Western Pond Turtles (Clemmys 
marmorata palida), Bullfrogs (Rana catesbiana), and Red-eared Sliders (Trachemys scripta 
elegans) co-occur, landowners prioritize Bullfrog and Red-eared Slider removal to enhance 
Western Pond Turtle populations, as these invasive predators outcompete or prey upon juvenile 
western pond turtles and inhibit generational recruitment of the species. Aquatic invasive species 
removal should be prioritized at Sunnyslope Channel and Temecula Creek. Bullfrogs can be 
removed via dip netting, spearing, pool draining, electroshocking, seining, hook and line, and air 
rifles. Red-eared Sliders can be trapped with hoop traps or basking traps.  

Rare Plants. Monitoring efforts should continue to reconfirm species occurrences at previously 
known locations, prioritizing the oldest records whenever conditions allow. As new land is 
acquired and added to the Conservation Area, appropriate habitats should be surveyed for 
additional populations of Covered Species. It should be prioritized to survey all known 
occurrences of rare plant species that occur in the burn scar of the 2022 Fairview Fire and assess 
potential threats, including the invasion of non-native weeds. The species that occur on Rousse 
Ridge, which has been inaccessible due to the fire and heavy rains, should be surveyed as soon as 
conditions allow.  

California Black Walnut was found at sites that are not listed in the MSHCP objectives and has 
not been found at some MSHCP required locations. Due to range expansion of a similar species 
and hybridization, it is difficult to locate the covered Black Walnut in the Plan Area.  

A portion of the surveys conducted for Munz’s Mariposa Lily and San Jacinto Mountains Bedstraw 
were unsuccessful in 2022 due to phenological constraints. Populations of both species at known 
locations were likely found but the necessary identifying characteristics were not present. It is 
planned to survey earlier in the summer of 2023 to increase the likelihood of observing the 
identifying flowers of both species.   

Efforts to improve data collection in the field and data management in the office should be 
continued. Continued collaborative efforts with other agencies, and educational opportunities that 
increase the knowledge of Covered Species should be pursued as time and resources allow. 

Brand’s Phacelia. The Brand’s Phacelia (Phacelia stellaris; PHST) population should be 
monitored annually to document potential threats. An annual management plan that applies 
disturbance to the site covering all areas in which PHST is known to occur is recommended. This 
disturbance is best applied with a rake and should be applied before the PHST growing season, 
typically in late fall or early winter. If early rains occur, the area should be monitored for 
germination of annuals and the disturbance applied early to ensure any PHST germinants are not 
raked. Hand weeding or applying herbicide to control the stinknet (Oncosiphon pilulifer) invasion 
in the area should be performed. It is unlikely that the stinknet will be eradicated in the Santa Ana 
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River channel, but the area where PHST is known to occur should be managed for stinknet on an 
annual basis.  

Engelmann Oak. The continuation of using known occurrence locations of Engelmann Oak 
(Quercus engelmannii) and the quarter section rule to determine if the recruitment objective is 
being met at 80% of conserved populations is recommended. In addition, individual saplings 
should continue to be tracked to assess replacement of adults that died with new saplings.  

In addition to basal diameter and height class, the Monitoring Program has been recording data on 
habitat features within the immediate vicinity of the surveyed saplings. After sufficient data are 
collected, a mixed model will be used to evaluate the effect of the sampled habitat features on 
sapling growth and survival. Sampling polygons covered eight vegetation alliances where 
Engelmann Oak is dominant or co-dominant were surveyed. After sufficient data have been 
collected, changes in abundance and recruitment patterns within different vegetation alliances 
should be evaluated, which may help to better understand Engelmann Oak ecology. 
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Additional Reports and Information 
 
The following reports, methods, procedures, and information contain information that was utilized 
or developed during the reporting period of January 1, 2022 through December 31, 2022.  The 
reports, documents, and maps are provided as supporting information to the annual report and have 
been published in separate technical reports on the internet in PDF format. The Annual Report, 
Appendices, Survey Reports, Maps and Documents can be found at the following location: 
 
https://www.wrc-rca.org/document-library/annual-reports/ 
 
RCA MSHCP Technical Reports 
 
1. GIS Methodology, Process and Procedures 

This document was created to provide the details on how the Permit and Project 
information was assembled from the Permittees.  The document describes the files and 
process that was used to prepare the information for the Annual Report, as well as the 
datasets used for Rough Step reporting.  The methodology, process, and procedures using 
esri’s GIS software to assemble the numbers for the Rough Step vegetation, Area Plans, 
Area Plan Subunits and jurisdictions for both losses and gains are described. Included is a 
map product showing the gains and losses of the MSHCP.  
 

 2022_Annual_Report_Gains_Losses_Procedures.pdf 
 2022_AnnualReport_Permit_Process_GIS_Methods.pdf 

AnnualReport_GainLoss_Cumulative.pdf 
 
2. Monitoring Program Survey Results 

Separate documents and reports account for the survey activities undertaken by the 
Biological Monitoring Program for the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP) during 2022.  The Biological Monitoring Program monitors 
the distribution and status of the 146 Covered Species within the Conservation Area to 
provide information to Permittees, land managers, the public and the Wildlife Agencies 
(i.e., the California Department of Fish and Wildlife and the U.S. Fish and Wildlife 
Service).  Monitoring Program activities are guided by the MSHCP Species Objectives for 
each Covered Species, the MSHCP information needs identified in Section 5.3 or 
elsewhere in the MSHCP, and the information needs of the Permittees. https://www.wrc-
rca.org/document-library/annual-reports 
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2022 Brand’s Phacelia Report.pdf 
2022 Delhi Sands Flower-loving Fly Report.pdf 
2022 Los Angeles Pocket Mouse Report.pdf 
2022 Quino Checkerspot Butterfly Report.pdf 
2022 Rare Plants Report.pdf 
2022 Southwestern Pond Turtle Report.pdf 
2022 Tricolored Blackbird Report.pdf 
2022 Turkey Vulture Report.pdf 
 

3. Clerical Amendments to the MSHCP  
The RCA did not process or identify any clerical amendments to the MSCHP in 2022. 

 
4. Agricultural Operations Database 
 

The Implementation Agreement for the MSHCP, in Section 11.3, required that the RCA 
and County establish an Agricultural Operations database and report on agricultural 
activities, such as agricultural grading permits issued each year.  Agricultural grading 
permits are included within the GIS Loss files for each reporting year. 

 
 WRC_Agricultural_Operations.shp  (includes all data up to 12/31/2022) GIS file 

AG_10000_Cap_MSHCP.shp  (includes all data up to 12/31/2022) GIS file 
AnnualReport_Agricultural_Operations.pdf map 

 
 

5. Conservation by Area Plan Subunits 
 

Appendix Table 1, Conservation Targets by Area Plan Subunit, includes the goal acreages 
within each subunit of each Area Plan. As discussed above, the subunits are subsets of each 
Area Plan targeted for conservation. Acquisitions made over the calendar year of 2022 by 
subunit are listed below. The last column provides a context within which to compare the 
conservation achieved during the reporting period with conservation achieved to date. 
Appendix Table 1 shows that progress is being made toward achieving the target acreage 
goals within the subunits. 

  

177



APPENDIX A 
 

 
 

 
Western Riverside County MSHCP 

              Annual Report (January 1, 2022 through December 31, 2022) A-3 

Appendix Table 1 
Conservation Goals by Area Plan Subunit 

Area Plan Subunit Low** Midpoint** High** 

 Conservation  
(January 1, 

2022 – 
December 31, 

2022)* 

Acres 
Conserved  
(February 

2000 to 
December 31, 

2022)* 
Eastvale Area Plan 
SU1 – Santa Ana River Central 145 220 290 0 107 
Not within a Subunit NA NA NA 0 0 
Subtotal within Area Plan 145 220 290 0 107 
Elsinore Area Plan 
SU1 – Estelle Mountain/Indian Canyon 4,100 5,065 6,030 0 2,171 
SU2 – Alberhill 1,760 2,385 3,010 47 1,059 
SU3 – Elsinore 925 1,370 1,815 0 12 
SU4 – Sedco Hills 2,415 3,130 3,845 19 1,122 
SU5 – Ramsgate 1,645 2,090 2,535 0 1,197 
SU6 – Steele Peak 855 1,070 1,280 0 900 
Not within a Subunit NA NA NA 126 225 
Subtotal within Area Plan 11,700 15,110 18,515 192 6,686 

Harvest Valley/Winchester Area Plan 

SU1 – French Valley/Diamond Valley 
Lake Connection 

130 135 145 0 0 

SU2 – Hemet Vernal Pool West 300 380 460 62 286 
Not within a Subunit NA NA NA 0 0 
Subtotal within Area Plan 430 515 605 62 286 

Highgrove Area Plan 
SU1 – Sycamore Canyon/Box Springs 
Central 

95 140 180 0 89 

SU2 – Springbrook Wash North 250 370 495 0 217 
Not within a Subunit NA NA NA 0 158 
Subtotal within Area Plan 345 510 675 0 464 

Jurupa Area Plan 
SU1 – Santa Ana River North 135 190 245 0 10 
SU2 – Jurupa Mountains 445 750 1,055 0 503 
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Area Plan Subunit Low** Midpoint** High** 

 Conservation  
(January 1, 

2022 – 
December 31, 

2022)* 

Acres 
Conserved  
(February 

2000 to 
December 31, 

2022)* 
SU3 – Delhi Sands Area 310 440 570 0 0 
Not within a Subunit NA NA NA 0 50 
Subtotal within Area Plan 890 1380 1870 0 563 

Lake Mathews/Woodcrest Area Plan 

SU1 – Lake Mathews East 1,140 1,410 1,680 0 59 
SU2 -  Dawson Canyon (Temescal Wash 
East) 

815 950 1,090 0 645 

SU3 – Gavilan Hills West 1,175 1,825 2,475 0 298 
SU4 – Good Hope West 85 155 225 0 21 
Not within a Subunit NA NA NA 0 1 
Subtotal within Area Plan 3,215 4,340 5,470 0 1,025 
Lakeview/Nuevo Area Plan 
SU1 – San Jacinto River, Middle Reach 2,605 3,315 4,025 200 1,017 
SU2 – Lakeview Mountains West 4,045 5,130 6,210 215 485 
Not within a Subunit NA NA NA 0 0 
Subtotal within Area Plan 6,650 8,445 10,235 415 1,502 

Mead Valley Area Plan 
SU1 – Motte/Rimrock 315 455 590 0 0 
SU2 – Gavilan Hills East 485 750 1,015 0 33 
SU3 – Good Hope East 290 390 495 0 10 
SU4 – San Jacinto River Lower 795 1,165 1,535 0 147 
Not within a Subunit NA NA NA 0 0 
Subtotal within Area Plan 1,885 2,760 3,635 0 190 

The Pass Area Plan 
SU1 – Potrero/Badlands 5,570 7,420 9,275 0 8,192 
SU2 – Badlands/San Bernardino 
National Forest 

1,105 1,650 2,195 289 1,306 

SU3 – San Timoteo Creek 1,865 2,160 2,455 267 1,171 
Not within a Subunit NA NA NA 94 518 
Subtotal within Area Plan 8,540 11,230 13,925 650 11,187 
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Area Plan Subunit Low** Midpoint** High** 

 Conservation  
(January 1, 

2022 – 
December 31, 

2022)* 

Acres 
Conserved  
(February 

2000 to 
December 31, 

2022)* 
Reche Canyon/Badlands Area Plan 
SU1 – Box Springs East 175 265 350 0 703 
SU2 – Reche Canyon 1,215 1,915 2,615 0 295 
SU3 – Badlands North 8,270 9,580 10,895 0 3,520 
SU4 – San Jacinto Wildlife Area/Mystic 
Lake 

860 1,305 1,750 0 1,950 

Not within a Subunit NA NA NA 0 358 
Subtotal within Area Plan 10,520 13,065 15,610 0 6,825 
REMAP (Riverside Extended Mountain Area Plan) 
SU1 – Cactus Valley 6,020 6,805 7,590 342 4,875 
SU2 – Wilson Valley/Sage 26,205 30,815 35,425 65 11,199 
SU3 – Temecula and Cottonwood 
Creeks 

1,480 2,115 2,745 0 546 

SU4 – Tule Creek/Anza Valley 6,415 8,515 10,615 5 3,457 
SU5 – Upper San Jacinto River 750 985 1,220 0 0 
SU6 – Tripp Flats 520 680 840 0 0 
SU7 – Southern Badlands East 10 20 35 0 0 
Not within a Subunit NA NA NA 0 922 
Subtotal within Area Plan 41,400 49,935 58,470 407 20,997 
San Jacinto Valley Area Plan 
SU1 – Gilman Springs 3,540 5,030 6,520 0 2,534 
SU2 – Lakeview Mountains East 1,305 1,730 2,150 0 1,470 
SU3 – Upper San Jacinto River/Bautista 
Creek 

2,085 2,980 3,875 0 1,937 

SU4 – Hemet Vernal Pool Areas East 940 1,190 1,445 32 259 
SU5 – Mica Butte 3,670 4,570 5,475 0 1,373 
Not within a Subunit NA NA NA 0 241 
Subtotal within Area Plan 11,540 15,500 19,465 32 7,814 

Sun City/Menifee Valley Area Plan 
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Area Plan Subunit Low** Midpoint** High** 

 Conservation  
(January 1, 

2022 – 
December 31, 

2022)* 

Acres 
Conserved  
(February 

2000 to 
December 31, 

2022)* 
SU1 – Warm Springs Creek/French 
Valley Area 

395 480 565 0 338 

SU2 – Lower Sedco Hills 725 875 1,020 0 190 
Not within a Subunit NA NA NA 0 0 
Subtotal within Area Plan 1,120 1,355 1,585 0 528 

Southwest Area Plan 
SU1 – Murrieta Creek 640 1,055 1,465 0 71 
SU2 – Temecula and Pechanga Creeks 365 600 840 0 58 
SU3 – Vail Lake 10,065 11,500 12,930 19 359 
SU4 – Cactus Valley/SWRC-
MSR/Johnson Ranch 

4,395 6,180 7,970 88 939 

SU5 – French Valley/Lower Sedco Hills 4,360 5,880 7,395 0 2,509 
SU6 – Santa Rosa Plateau 1,285 2,100 2,915 0 567 
SU7 – Tenaja Corridor 1,390 2,115 2,845 60 770 
Not within a Subunit NA NA NA 45 1,172 
Subtotal within Area Plan 22,500 29,430 36,360 212 6,445 

Temescal Canyon Area Plan 

SU1 – Santa Ana River/Santa Ana 
Mountains 

250 400 550 0 139 

SU2 – Prado Basin 200 300 395 0 0 
SU3 – Temescal Wash West 2,790 3,600 4,415 500 1,121 
SU4 – La Sierra Hills/Lake Mathews 
West 

210 285 355 0 0 

SU5 – Temescal/Santa Ana Mountains 35 60 85 0 78 
Not within a Subunit NA NA NA 0 561 
Subtotal within Area Plan 3,485 4,645 5,800 500 1,898 

Cities of Riverside and Norco Area Plan 

SU1 – Santa Ana River South 75 140 200 0 34 
SU2 – Sycamore Canyon West 15 25 40 0 0 
Not within a Subunit NA NA NA 43 43 
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Area Plan Subunit Low** Midpoint** High** 

 Conservation  
(January 1, 

2022 – 
December 31, 

2022)* 

Acres 
Conserved  
(February 

2000 to 
December 31, 

2022)* 
Subtotal within Area Plan 90 165 240 43 0 
Not within a Subunit NA NA NA 0 0 
Subtotal within Area Plan 90 165 240 0 77 

Grand Totals*** 124,455 158,605 192,750 2,470 66,595* 

* The total includes acreage adjustments for planned roadways, the Potrero MARB SKR acquisition of 2,540 acres, and acquisitions outside of 

Criteria Cells. Acquisitions made prior to Plan approval are also included. Totals may not add up due to rounding. 

** Low, midpoint, and high conservation goals are taken directly from Table 3-2 of the MSHCP (Volume 1). 

*** * All numbers have been rounded to the nearest integer. As a result, sum of columns may deviate from total. 

 

 

6. Contact Information 

Western Riverside County 
Regional Conservation Authority 
Riverside Centre Building 
4080 Lemon St 3rd Floor 
Riverside, CA 92501 
Phone:  (951) 787-7141 
Philip Kang 
Phone: (951) 955-3792 
Email: pkang@rctc.org 
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GIS Methodology, Process, and Procedures 
 

March 21, 2023 
 
Annual Report 2022 
 
This document contains instructions on the methodology, process, and procedures 
for the creation of the gains and losses analysis. The final delivery of the 
development/losses data from the Cities was received in March of 2023.  The 
processing of the permit data was completed on March 21, 2023.  
 
The RCA focused its efforts on compiling grading permits (rough and precise), 
building permits for single family homes on an existing lot, single family homes in 
tracts, multiple family dwellings such as apartments and condos, mobile homes in 
single lots and commercial and industrial buildings as the appropriate categories for 
the reporting process. These permits and projects were acquired from the Cities and 
County in whatever format was available to them. The permit or project data was 
either linked, geo-coded, or manually identified to a parcel location on a GIS shape 
file to represent the area developed and shown as a loss for that permittee during 
the reporting period. Parcel data comes from the Riverside County Assessors and 
may have varying degrees of spatial accuracy. 
 
Create a Roughstep folder in the Annual Report 2022 folder. Create a new ArcGIS 
Pro project in the Roughstep folder called “Roughstep2022” Add the following base 
layers from RCA and county GIS databases: 

• Criteria Cells 
• RCA Conserved Lands 
• RCA Easements 
• Cities 
• Area Plan Boundaries 
• Area Plan Subunits 
• Vegetation Baseline 
• Parcels Crest 
• Rough Step Units 
• WRC RCA Project Losses 
• JPR 

  

Western Riverside County  
Regional Conservation Authority 
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Permit Losses 
 
Loss Reporting Information 2022 
The permits and projects compiled from the County and Cities were combined into 
one file to represent the losses as reported in 2022. 
     
WRC_RCA_Project_Losses_2022    2,402 records               4,024.7 acres 
 
This file reports the projects and permits issued by the Permittee’s during the year 
and applied to the criteria cells. Many of these permits and projects have been 
reported as a loss in a previous year.  
 
WRC_RCA_Project_Losses_2022 
 

PERMITTEE RECORDS ACRES ACRES OUTSIDE 
OF 

CRITERIA CELLS 

ACRES 
WITHIN 

      CRITERIA 
CELLS 

Banning 10 103.637 103.637 0.000 
Beaumont 341 246.645 193.620 53.026 
Calimesa 9 25.162 25.162 0.000 
Canyon Lake 16 2.952 2.952 0.000 
Corona 32 83.703 64.081 19.622 
County 508 1,709.477 1,305.164 404.313 
Eastvale 0 0.000 0.000 0.000 
Hemet 217 103.243 103.243 0.000 
Jurupa Valley 127 171.256 94.293 76.963 
Lake Elsinore 148 168.951 8.300 160.651 
Menifee 583 228.830 228.830 0.000 
Moreno Valley 50 173.565 173.565 0.000 
Murrieta 8 23.390 15.582 7.808 
Norco 41 45.252 29.790 15.461 
Perris 56 122.144 101.500 20.644 
Riverside 152 131.267 131.062 0.205 
San Jacinto 27 479.700 437.783 41.917 
Temecula 10 33.482 28.408 5.074 
Wildomar 67 172.074 161.818 10.256 
Total 2,402 4,024.730 3,208.791 815.939 
   80% 20% 

 
Export the SDE data WRC_RCA_Project_Losses to the Roughstep database.  Append 
WRC_RCA_Project_Losses_2022 from the annual report 2022 database to the 
geodatabase copy. This prevents unintentional editing of SDE data. 
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GIS Files – Gains 
 
Acquisitions Gains Reporting Information 2022 
The acquisitions and gains records for 2022 were extracted from the Conserved 
Lands database. Take note of the corrections in the latest acquisition spreadsheet. 
These changes need to be in the annual report text to denote the discrepancy in 
acreage compared with previous annual reports: 
 
9/15/2022 – (CHANDLEE, DIANE) – Old acreage 77.961299 to new 79.280221, net 
change of +1.32 acres 
 
Export all features from WRCRCA.DBO.RCA_MSHCP_CONSERVED_LANDS and 
WRCRCA.DBO.RCA_MSHCP_CONSERVATION_EASEMENTS into the 
Roughstep2022.gdb. Call them Easements and Conserved_Lands. 
 
Append (ArctoolBox) Easements to Conserved_Lands 
Delete SECTION_6 field, add YEAR (string, 10 char), and use 
AnnualReport_Gains_Year.cal to calculate the field.  Delete any features that are 
more recent than the annual report year. Union Criteria Cells and Roughstep Units 
to Conserved_Lands. Call the output WRC_RCA_Acquisitions_Gains_Temp. Find all 
blank STEP_NUMBER with FID_ROUGHSTEP_UNITS = -1 and assign the coincident 
rough step number to it. Agua Mansa will be outside of the county but assigned to RS 
1 for fly requirements. Select all project IDs before 04-005 and calculate the YEAR 
field as “Prior2Plan”.  
 
Select all FID_Conserved_Lands <> -1 and export as 
WRC_RCA_Acquisitions_Gains_Temp2.  Delete the following fields: 
FID_Conserved_Lands, FID_ROUGHSTEP_UNITS, ACREAGE_1, FID_CRITERIA_CELLS, 
MSHCPSECTION, TOWNSHIP_RANGE, PLSS_SECTION, PLSS_QUARTERSECTION, 
QSECTION_ACREAGE, AREAPLAN, DOCUMENT_LINK. Recalculate the Acreage field. 
 
Remove Benton Road Conservation Easement as that does not touch PQP lands nor 
Criteria Cells. Run Erase between the older AR version vs the new 
WRC_RCA_Acquisitions_Gains_Temp2.shp and vice versa to check for acreage 
differences. This is necessary to reconcile the numbers between years.  Once the 
differences, if any, has been noted below, export 
WRC_RCA_Acquisitions_Gains_Temp2 as WRC_RCA_Acquisitions_Gains 
 
WRC_RCA_Acquisitions_Gains  3,400 records  66,594.5 acres  
 
There was a 1.32 acre difference between the AR2021 version and the AR2022 
version due to a change for the Chandlee property.  
 
Extract 2022 data from WRC_RCA_Acquisitions_Gains.shp by selecting all 2022 
values from the YEAR field. 
 
WRC_RCA_Acquisitions_Gains_2022 183 records  2,470.1 acres 
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GIS Rough Step Analysis Methodology 
 
Since the rough step formulas are based on cumulative numbers for both gains and 
losses it is necessary to generate statistics for all rough step areas, area plans, area 
plan subunits.  
 
Gains General Data and Numbers 
 
Create a Gains folder in the rough step analysis for gains. 
 
The WRC_RCA_Acquisitions_Gains file includes the Rough Step numbers and Criteria 
Cells so it was directly unioned with the vegetation baseline data to create 
Veg_Gains_Temp. Those records representing a project with or without a vegetation 
category was then selected from the file with (FID_WRC_RCA_Acquisitions_Gains 
greater than -1) and saved to a new feature class Veg_Gains with 8,222 records. Ten 
acquisitions or easements had small areas outside of the boundary of the vegetation 
file and those records were corrected to note that they were “Unknown - Outside of 
Veg Layer” into the VEG_DESCRIPTION and MSHCP_DESCRIPTION fields. The 
GEN_DESCRIPTION field was calculated to an “Unknown” value. Acreage was 
recalculated to reflect vegetation classifications and double checked. The small 
difference in size of the acquisitions is usually from records slightly inside or outside 
of the veg layer when unioned with the acquisitions. The usual difference is 
approximately .159 acres to .188 acres. 
 
Summarize the acquisitions and gains files on Rough Step for the entire period as 
well as 2022. Summarize ACREAGE by STEP_NUMBER 

RS_Gains_All.txt 
RS_Gains_2022.txt 

 
Next, summarize on Vegetation Category (MSHCP_DESCRIPTION) for the entire 
period and 2022. 

Veg_Gains_All.txt 
Veg_Gains_2022.txt 

 
Import all 4 text files into the Acquisitions_Losses_Annual_Report_2022.xls 
spreadsheet. 
 
Acquisitions and Gains by Year 
Summarize all records within the Veg_Gains file by Year. 

Year_Gains_All.txt  
 

Import the text file into the Acquisitions_Losses_Annual_Report_2022.xls 
spreadsheet. 
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Rough Step – Vegetation Gains 
The attribute in the file Count4RS has two values, “Yes”, to be counted towards 
Rough Step and “Potrero SKR Trade” that are recognized as the March Air Reserve 
Base tradeout lands for those acquisitions outside and inside of criteria cells.  
 
All acquisitions regardless of whether in Criteria Cells or not are now counted in 
Rough Step starting in 2012 per technical document 
RCA_2012_AR_TR_ARL_PQP_Designations.  Summarizing based on unique 
Count4RS attributes is no longer needed. 
 
 
Acquisition Gains for Vegetation by Rough Step 
Dissolve the Veg_Gains feature class By STEP_NUMBER and MSHCP_DESCRIPTION. 
Use the Acreage field as the Statistics field. Call the output feature class as 
Veg_Gains_Dissolve_All.  Export attribute table to the Gains folder as 
 
 Veg_Gains_RS_All.txt 
 
Definition query Veg_Gains feature class to select 2022 from the year field. Dissolve 
by By STEP_NUMBER and MSHCP_DESCRIPTION. Use the Acreage field as the 
Statistics field. Call the output feature class as Veg_Gains_Dissolve_2022.  Export 
attribute table to the Gains folder as 
 
 Veg_Gains_RS_2022.txt 
 
Import the resulting text files in Roughstep\Gains directory into the Excel reporting 
spreadsheet Acquisitions_Losses_Annual_Report_2022.xls. 
 
 
Acquisitions - Conservation By Area Plan and AP – Sub Units 
Union the WRC_RCA_Acquisitions_Gains feature class against the Area Plan 
Boundaries data to create AP_Gains_Temp.  Check for records with no area plan 
association. All records with an acquisition/gain should be selected and saved to a 
new file AP_Gains. Recalculate the ACREAGE field. Select all records with no Area 
Plan name except for the Agua Mansa DSF records. Recalculate the NAME field to 
nearest Area Plan. The two Agua Mansa DSF records should be ‘Jurupa’. 
 
Use AP_Gains to create text file by summarizing on the NAME field representing the 
Area Plan Name with the acreage totals for each area plan. Select 2022 in the YEAR 
field to create the second file. 
 

AP_Gains_All.txt 
AP_Gains_2022.txt 
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Import the text files into the Acquisitions_Losses_Annual_Report_2022.xls 
spreadsheet. 
  
Acquisitions within Area Plans Sub Units 
The AP_Gains feature class was then unioned against the Area Plan Subunits to 
create AP_Sub_Gains_Temp (Select all blank records in the AREAPLAN field, 
recalculate using NAME).  All records with FID_AP_Gains > -1 were then selected and 
saved to a new feature class: AP_Sub_Gains.  Acreage was then recalculated on those 
gains and acquisitions by area plan and subunits. 
 
AP_Sub_Gains was then dissolved by AREAPLAN and SUBUNIT. Used the ACREAGE 
field as the statistics field. It was named AP_Sub_Gains_Dissolve. All blank values in 
the SUBUNIT field were re-calculated to “Not a Part” and then exported as a text file. 
Repeat the process with the 2022 data from AP_Sub_Gains to create 
AP_Sub_Gains_2022 and AP_Sub_Gains_Dissolved_2022. 
 
 AP_Sub_Gains_All.txt 
 AP_Sub_Gains_2022.txt 
 
Import the text files into the Acquisitions_Losses_Annual_Report_2022.xls 
spreadsheet. 
 
Acquisitions - Conservation By Jurisdiction 
Conservation by Jurisdiction considers all of the acquisitions made within the Plan 
Areas within the Criteria Cells. The Potrero – March ARB tradeout lands as well as 
the Lands outside of criteria cells are analyzed as separate totals for the 
Jurisdictions.  
 
It should be noted that the conservation targets by Jurisdiction that were originally 
established as part of the MSHCP are no longer accurate due to annexations and the 
creation of new cities within the plan area. Please be aware of this issue when 
quantifying goals for jurisdictions. 
 
Union the WRC_RCA_Acquisitions_Gains file against the cities data to create 
Jur_Gains_Temp. All records that have an acquisition should be selected and saved 
to a new file called Jur_Gains with the acreage recalculated. All records that did not 
have a city name were selected and the value of “COUNTY” was calculated into the 
CITYNAME field. Acreage value was checked. 
 
The file was then summarized by CITYNAME and saved to text files. This process 
was completed for 2022 records as well. 
 

Jur_Gains_All.txt 
Jur_Gains_2022.txt 

 
Import the text files into the Acquisitions_Losses_Annual_Report_2022.xls 
spreadsheet. 
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Losses General Data and Numbers 
 
WRC_RCA_Project_Losses - Cumulative data from the 2020 Roughstep Losses 
folder with new 2022 data added. 
 
WRC_Projects_Losses_2022– Processed losses from 2022 data 
 
Confirm last years’ number with current data numbers. **In AR2023 Only, no need 
to run again after clean up. - Run Erase on WRC_RCA_Project_Losses with 
WRC_RCA_Acquisitions_Gains. Name it WRC_RCA_Project_Losses_NC. (This is 
needed because issues where parcels was counted as loss was later acquired by RCA)** 
Take note of the differences and investigate using Erase tool. These changes need to 
be in the annual report text to denote the discrepancy in acreage compared with 
previous annual reports. *Note that during the overlap removal process of Annual 
Report 2022, the older parcels may have been removed instead of the newer, so 
losses may need to be adjusted. Run topology as a last check. 
 
Rough Step Losses  
 
*Use select by Location to Reconfirm Acres in and out 
Union WRC_RCA_Project_Losses_NC with the Rough Step Boundaries to create 
RS_Losses_temp. Select all records that have a “Loss” component (FID_WRC_RC <> -
1) and save it to a new feature class RS_Losses. Recalculate Acre, Acres_Out, and 
Acres_In fields. Find records without a step number and re-calculate it. Summarize 
by Step Number, with statistic fields of Acres, Acres_In, and Acres_Out. 
 
 RS_Losses_All.txt 
 
Select the the 2022 records and summarize into 
 
 RS_Losses_2022.txt 
 
 Import into the Acquisitions_Losses_Annual_Report_2022.xls spreadsheet.  
 
Union RS_Losses with the vegetation baseline data to create a new file called 
Veg_Losses_Temp. Small portions of a project may be found to be outside of the 
vegetation layer.  The value, “Unknown – Outside of Veg Layer” should be placed 
into the MSHCP_DESC field for those 23 records. Select records that represent a 
project with vegetation categories (using FID_RS_Losses => 0) and save to a new file 
called Veg_Losses. 
 
Recalculate the total area for Acreage,  Acres in and Acres_Out.  Summarize the 
acreage by Vegetation Category (MSHCP_DESCRIPTION) and place into a txt file 
 
 Veg_Losses_All.txt   
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Reselect the 2022 records and summarize into  
 
 Veg_Losses_2022.txt  
 
Import both into the Acquisitions_losses_Annual_Report_2022.xls spreadsheet. 
 
Rough Step – Vegetation Losses 
 
For rough step reporting the vegetation category or attribute of (MSHCP_DESC) was 
used to report the vegetation losses.  
 
Summarize Veg_Losses feature class by Step_NUMBER and MSHCP_DESCRIPTION, 
with statistics fields acreage, acreage out, and acreage in. Export table as  
 
 Veg_Losses_RS_All.txt 
 
Select the data for 2022, then summarize again by Step_NUMBER and 
MSHCP_DESCRIPTION, with statistics fields acreage, acreage out, and acreage in. 
Export the table as  
 
 Veg_Losses_RS_2022.txt 
 
Import into Acquisitions_losses_Annual_Report_2022.xls spreadsheet. 
 
Area Plan Losses  
Union WRC_RCA_Project_Losses against the Area Plan file to create 
AP_Losses_Temp. Those records with project/loss information should be selected 
and placed in a new file AP_Losses. Records without AP Codes should have the 
value of the nearest area plan assigned to them. Check for records with March Area 
Plan and replace them with adjacent area plans.  Recalculate Acres, Acres_In, and 
Acres_Out. 
 
Summarize the NAME field representing the area plans and report on the total 
acreage losses as well as the losses in and outside the criteria cells for the Area 
Plans.  Save the results to a txt file  
 
 AP_Losses_All.txt 
 
Repeat the process for 2022 records by selecting 2022 from the YearReport  and 
summarize again on Area Plan.  Save the results as  
 
 AP_Losses_2022.txt 
 
Import both text files into Acquisitions_losses_Annual_Report_2022.xls spreadsheet. 
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Area Plan Sub Unit Losses 
 
Union AP_Losses with the sub units layer to create AP_Sub_Losses_Temp. Select 
records with a project/loss information and save them to a new file called 
AP_Sub_Losses.  Records that did not have area plan sub unit information should be 
selected and assigned with “Not a Part” in the SubUnit field. Recalculate Acres, 
Acres_In, and Acres_Out. Select records with(REVIEW = 'Not in CCA' Or REVIEW = 
'NOTCCA REV') And SUBUNIT <> 'Not a Part') and change the SUBUNIT field to ‘Not 
a Part’. Also change the AREAPLAN field to blank. Check the “Not a Part’ rows that 
are in criteria cells (use acres in >0) and assign NAME field to the AREAPLAN field. 
Find any (acres out >0) and make sure to remove AREAPLAN and set SUBUNIT to 
‘Not a Part’. This is due to AREAPLAN_SUBUNITS data not lining up with Criteria 
Cells. 
 
Run the Summarize tool on AP_Sub_Losses using the SUBUNIT and AREAPLAN fields 
while using Acreage as the statistical field to create  
 
 AP_Sub_Losses_All.txt  
 
Make a selection with the YearReport attribute set to 2022. Summarize using the 
SUBUNIT and AREAPLAN fields while using Acreage as statistical field to create  
 
 AP_Sub_Losses_2022.txt  
 
Import both text files into Acquisitions_losses_Annual_Report_2022.xls spreadsheet.  
 
Losses by Jurisdictions 
 
Union WRC_RCA_Project_Losses feature class with Cities layer to reflect current 
cities boundaries in loss data. Call it Jur_Losses_Temp. Select all the features with a 
project id and export it as Jur_Losses. Select all features without a cityname and call 
it “COUNTY”. Recalculate the acreage, acreage out, and acreage in fields. Summarize 
the CITYNAME field with acreage, acreage out, and acreage as statistical fields. 
Export the table as  
 
 Jur_Losses_All.txt 
 
 Make a selection for the year 2022 and summarize the CITYNAME field with 
acreage, acreage out, and acreage as statistical fields. Export the table as  
 
 Jur_Losses_2022.txt 
 
Import both text files into Acquisitions_losses_Annual_Report_2022.xls spreadsheet. 
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Losses by ERP 
 
Select all ERP/ERP Final from WRC_RCA_Project_Losses. Please note that 
BGR2000123 is not ERP but coded as such and will be removed from ERP calcs. 
Export ERP/ERP Final selection and call it ERP_Losses.  
 
Visually inspect 2022 ERP permits via aerial photos to adjust for actual disturbed 
field in spreadsheet using ERP Project in Section 5 maps folder. 
 
Dissolve ERP_Losses by Year and Permit ID, call it ERP_Losses_Dissolve. 
Summarize by Year and use a count of Permit_ID as the statistics field to get an 
accurate count of the number of ERP permits. (The Union with Criteria Cells 
performed on the data to create WRC_RCA_Project_Losses may have split a permit.) 
 
 ERP_Losses_Count.txt 
 
Import text file into Acquisitions_losses_Annual_Report_2022.xls spreadsheet. 
 
Run Erase on ERP_Losses with Dashboard_Info (conserved lands and CE) to remove 
conserved lands. Call it ERP_Losses_chk.  Delete all records with acres out > 0. 
Recalculate acreage fields. Dissolve by and call it ERP_Losses_APN_Dissolve 
 Clean up slivers (delete acres < 0.049963). Add a Parcel_Acreage field(and recalc 
geometry) to Parcel_APN_Only from the Annual Report geodatabase. Use Feature to 
Point tool to create ERP_Losses_APN_Dissolve_Point and use it to spatial join with 
Parcel_APN_Only to create Parcel_APN_Only_SJ. Dissolve by Permit ID and Year of 
Reporting, with statistics fields with sum_acreage and parcel_acreage to create 
ERP_Parcels_APN_Final.  Summarize by Year, and the two acreage fields. 
 
 ERP_Losses_APN_Final.txt 
 
**Discovered a 2005 error where BGR041385/APN 152050017 was a coded as ERP 
but tract was subdivided as part of a subdivision development in the permit. 
Removed ERP status from that permit in WRC_RCA_PROJECT_LOSSES ** 
 
Import file into Acquisitions_losses_Annual_Report_2022.xls spreadsheet. 
 
Review of Gains and Losses on Delhi Sands Flower-Loving Fly Soils. 
 
We started reporting Gains and Losses in 2012 for the Delhi Sands Flower-Loving 
Fly Soil, per Laurie Correa and will continue with the 2022 Annual Report.  
 
Within rough step 1 the RCA is required for the Annual Report to review and 
analyze the Delhi Fly soils (Dudek version) within the rough step for gains and 
losses on the Delhi sand soils. The normal process for acquisitions and losses is to 
use the files that had already been clipped to Rough Step with the vegetation within 
the Rough Step were intersected with the GIS Delhi Sands Soils layer. 
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Discussions in late 2009 and 2010 resulted in the Fish and Wildlife stating that there 
was a mapping problem with the Delhi Sands soils layer that was used to develop 
the MSHCP Plan as well as account for gains and losses to Delhi Sands within Rough 
Step Unit 1 of the Plan. Currently the area identified affects the Teledyne / Mira 
Loma acquisition and the 6.794 acres of soils outside of the Teledyne acquisition 
that was moved to PQP through the Minor Amendment 2007-01. In 2020, the AGUA 
MANSA DSF CONSERVATION CREDITS purchase added 50.007 acres from San 
Bernardino County to the Delhi Sands soils inventory. 
 
Use Dudek’s version of Delhi Sands soil(Dudek_DelhiFly) for the analysis. Intersect 
WRC_RCA_Acquisitions_Gains with the Dudek_DelhiFly layer to create Fly_Gains. 
Calculate the ACRES field (not Acreage field). Summarize on Project Name, with 
Acres as statistics field. Export as  
 
Fly_Gains.txt 
 
Select records with criteria cells in 21, 22, 55 from WRC_RCA_Project_Losses_2022. 
Summarize by PERMIT_ID and ACRES_IN. Export as  
 
Fly_Losses.txt 
 
Export out the selected records as Fly_2022 and Intersect with the Dudek_DelhiFly 
layer to create Fly_Losses_2022. Calculate the ACRES field (not Acreage field). 
Summarize Year of Reporting, with Acres as statistics field. Export as  
 
Fly_Losses_Soil.txt 
 
Import both files into Acquisitions_losses_Annual_Report_2022.xls spreadsheet. 
 
Delete Features on SDE WRC_RCA_PROJECT_LOSSES and append newest one 
from Roughstep2022.gdb 
 
 
 
 
 
 
 
 
 
Contact Information 
 
Western Riverside County 
Regional Conservation Authority 
4080 Lemon St. 3rd Floor 
Riverside, CA 92501 
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Phone: (951) 787-7141 
 
 
Philip Kang 
Sr. Management Analyst, RCA 
Phone: (951) 955-3792 
Email: pkang@rctc.org  
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Background 
 
This document is part of the ongoing process and documentation to develop and 
refine the procedure to prepare the RCA Annual Report.   
 
The first document was completed on August 29, 2005 to describe the process and 
procedures for the first MSHCP RCA 2004 Annual Report.  
 
This document contains the details as to assemble the loss data from the permittees 
of the MSHCP for the report. Each annual report has two corresponding technical 
reports (2022_AnnualReport_Permit_Process_GIS_Methods.pdf, 
2022_AnnualReport_Permit_Process_GIS_Methods.pdf) that describes the how the 
permits and rough step information for the report are collected and processed. 
 
ArcGIS Pro was the GIS software used to process and map permit data. The 
permittees reporting information for 2022 was finalized on March 20, 2023.  
 
Data Collection Completion Dates 
 

• Data collection for 2005 was finalized on July 19, 2006 
• Data collection for 2006 was finalized on March 20, 2007 
• Data collection for 2007 was finalized on March 17, 2008 
• Data collection for 2008 was finalized on February 24, 2009 
• Data collection for 2009 was finalized on March 25, 2010 
• Data collection for 2010 was finalized on March 28, 2011 
• Data collection for 2011 was finalized on May 17, 2012 
• Data collection for 2012 was finalized on May 9, 2013 
• Data collection for 2013 was finalized on October 09, 2014  
• Data collection for 2014 was finalized on August 31, 2015 
• Data collection for 2015 was finalized on September 27, 2016 
• Data collection for 2016 was finalized on October 13, 2017 
• Data collection for 2017 was finalized on May 15, 2018 
• Data collection for 2018 was finalized on April 29, 2019 
• Data collection for 2019 was finalized on May 21, 2020 
• Data collection for 2020 was finalized on April 13, 2021 
• Data collection for 2021 was finalized on March 31, 2022 
• Data collection for 2022 was finalized on March 20, 2023 

 

Western Riverside County 
Regional Conservation Authority Instructions for 
Annual Report Permit Collection and Data Processing 
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Preparations for Annual Report Processing 
 
Created AnnualReport2022_Project in ArcGIS Pro. Created and added the following 
with data from RCA GIS database and Riverside County’s GIS database: 

• Deliverables Group Layer 
• AG_Losses Group Layer 
• AR_Losses Group Layer 
• AR_Gains_Group Layer 
• Base Layers Group Layer 

o Added CRITERIA_CELLS 
o Added AREAPLAN_BOUNDARIES 
o Added AREAPLAN_SUBUNITS 
o Added JOINT_PROJECT_REVIEW 
o Added MSHCP_BOUNDARY 
o Added PQP_CONSERVED_LANDS 
o Added RCA_MSHCP_CONSERVATION_EASEMENTS 
o Added RCA_MSHCP_CONSERVED_LANDS 
o Added ROUGHSTEP_UNITS 
o Added VEGETATION_BASELINE 
o Added GDB_PUB.RIVCO.PARCELS_CREST 
o Added GDB_PUB.RIVCO.CENTERLINE 
o GDB_PUB.RIVCO.ADDRESS_POINTS 
o Added PARCELS from W:\RCA\Web-

ArcGISOnline\APNLocator\ParcelsForLocator.gdb 
 
Added the previous year’s Annual Report geodatabase in Catalog for reference data. 
This is needed for cumulative loss and agriculture data.   
 
Added geocoding service from county rest endpoint at 
https://gis.countyofriverside.us/arcgis_public/services 
 
Copied Template_Losses_2021.xlsx from the 2021 Annual Report folder to the GIS 
data folder for 2022. Renamed the year to 2022. 
 
Copied all SQL expressions from the AnnualReport2021_Project folder to the 
AnnualReport2022_Project folder. 
 
City Data Submittals and Notes 
 
During 2022 the Cities for the most part submitted development data on an annual 
basis. The final data from some of the cities was received in March 2022. Processing 
of the cities data was finally completed in March 2022, apart from JPR and ERP 
review in cells. Each permittee’s permit data is aggregated into a separate 
spreadsheet for each city. A preliminary process was applied in which permits that 
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do not contribute to a loss of land due to development (i.e. new garage door, street 
repair, new roof, previously reported, etc.) were excluded from this list. GIS locators 
were created before this process began, using parcel addresses, APNs, address 
points, and condo parcels as base data. 
 
Permit data from each city are processed separately due to different times of 
submittal. The general steps are as followed (XX = year of report):  

1. Copy Template_Losses_20XX.xlsx to the city folders 
2. Clean up city data submittal, standardized road type, apn, etc 
3. Move cleaned up data to the template spreadsheet and rename for each city 
4. Open AnnualReport20XX_Project.aprx 
5. Run combined locator on spreadsheet, save as Cityname_Geocoded, added 

number of records to table below. 
6. Manual geocode if necessary 
7. Run spatial join against PARCELS (from W:\RCA\Web-

ArcGISOnline\APNLocator\ParcelsForLocator.gdb) using only matched 
features. One to one joined to reduce overlap. 

8. Save as Cityname_Losses feature class in new Annual Report database. 
   
              2022 Raw Permit Data Statistics 
                  (from geocoded points) 

PERMITTEE RECORDS 
Banning 11 
Beaumont 851 
Calimesa 17 
Canyon Lake 19 
Corona 196 
County 513 
Eastvale 0 
Hemet 402 
Jurupa Valley 354 
Lake Elsinore 393 
Menifee 897 
Moreno Valley 22 
Murrieta 10 
Norco 58 
Perris 285 
Riverside 275 
San Jacinto 69 
Temecula 9 
Wildomar 181 

TOTALS 4,562 
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County Agricultural Operations – AG Grading Permits 2022 
 
The AG Grading Permits are reported in a section of the Annual Report as well as 
included along with the losses with the development permits and projects in the 
County information. During 2022 the County and Building and Safety Department 
issued 31 Agricultural Grading Permits within the MSHCP plan area. During 2022 no 
Agricultural Certificate of Inclusion (COI) were processed by the County Agricultural 
Commissioner’s Office and RCA. The Ag grading permits for 2022, through 
Ag_Permits.exp or SQL expression (CASE_WORK_CLASS LIKE 'AGE%') AND 
(CASE_STATUS IN ('PAID','FINAL','APPLIED','ISSUED')) AND (APPLIED_DATE > 
'12/31/2021') AND (APPLIED_DATE < '1/1/2023'), were extracted from the 
PLUS_Activities SDE Feature Class and saved to a new feature class, 
PLUS_Ag_Grading_2022. Then all AG Grading records within the boundary of the 
MSHCP were selected using the “select by location” function and the rest were 
deleted. 
 
PLUS_Ag_Grading_2022  31 records 
 
The grading permits were then reviewed (Select by Location, -10 feet buffer) against 
the WRC_Agricultural_Operations database to determine if it was new Ag or had 
already been designated as AG. The overlapping records were visually inspected, 
then removed. 
 
Took a copy of the LOSS_TEMPLATE feature class from previous years and renamed 
it Ag_Losses_2022_temp. Load data to the new feature class using 
PLUS_Ag_Grading_2022. Map the fields for transfer via the following: (CASE_ID-
>PERMIT_ID, APPLIED_DATE->PERMIT_DATE, CASE_WORK_CLASS ->PROJECTNAM, 
CASE_DESCR->Notes, APN->APN). Fill in PERMITTEE field as “County”. Ran Identity 
tool against Criteria Cells to create Ag_Losses_2022_Id. Calculate the CRITERIANUM 
with CELL_LABEL. All CRITERIANUM that is 0 or blank/null will be calculated as 
ACRES_OUT, all others are ACRES_IN. Recalculate ACRES as well. Took a copy of the 
LOSS_TEMPLATE feature class from previous years and renamed it Ag_Losses_2022. 
Load data to the new feature class using Ag_Grading_2022_Id. 
 
Joined Ag_Losses_2022 with the PARCELS_CREST in the county SDE using APN as 
the primary key for CLASS_CODE because real use, primary, and secondary 
attributes are no longer available from the county parcel data. A spatial join was 
then performed with the area plan boundary SDE feature class to get the AP name. 
Named the result Ag_Losses_2022_SJ. Appended the resulting data to 
WRC_Agricultural_Operations. Selected new Ag features within criteria cells from 
2022 and copy/pasted into Ag10000Cap_MSHCP. Exported updated 
WRC_Agricultural_Operations and AG10000Cap_MSHCP to Deliverables folder as 
shapefiles. (Found a parcel that was not supposed to be added to 
AG10000Cap_MSHCP, APN 382-110-006, from 2015, 1.150 acres) 
 
AG Grading Permits in 2022   25 records  248.82 acres 
(AG_Losses_2022) 
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2022 AG Grading Permits in Criteria Cells        120.72 acres 
2022 AG Grading Permits outside of Criteria Cells      128.10 acres 
 
AG Operations Data Base as of 12/31/2022              148,082.17 acres 
 
Ag Cap Acres inside of Criteria Cells              3,125.95 acres 
(AG10000Cap_MSHCP)                     
                        
 
County Permits Processing 
 
For data concerning 2022 the PLUS_ACTIVITIES data layer had the definition query 
set to the specific Case_Type of “Grading (BGR), BMR, BRS and BNR” that represent 
grading, mobile home, residential, and commercial/industrial building permits. 
Then a query was performed to select all records with an applied date or a 
completion date greater than 1/1/2022 and less than 1/1/2023. The SQL selection 
was written as followed: 
 
(CASE_TYPE LIKE '%BGR%' Or CASE_TYPE LIKE '%BMR%' Or CASE_TYPE LIKE 
'%BRS%' Or CASE_TYPE LIKE '%BNR%') And APPLIED_DATE >= '2022-01-01 
00:00:00' And APPLIED_DATE < '2022-01-01 00:00:00' And CASE_WORK_CLASS IN 
('MFD - MUTI-FAMILY DWELLING', 'MODL - MODEL TRACT DWELLING', 'PTD - 
PRODUCTION TRACT DWELLING', 'SFA - SINGLE FAMILY ATTACHED DWELLING', 
'SFD - SINGLE FAMILY DETACHED DWELLING', 'COM - COMMERCIAL BUILDING', 
'IND - INDUSTRIAL BUILDING', 'IND -INDUSTRIAL BUILDING', 'MHR - 
MANUFACTURED HOME RESIDENTIAL', 'PFR - PERMANENT FOUNDATION 
RESIDENTIAL', 'SPR - SITE PREPARATION RESIDENTIAL', 'GCOM - GRADING 
COMMERCIAL', 'GOTH - GRADING OTHER', 'GPRE -  GRADING PRECISE', 'GPRE - 
GRADING PRECISE', 'GRUF - TRACTS GRADING ROUGH OR ROUGH/PRECISE', 'GSFR 
- GRADING SINGLE FAMILY DWELLING') And CASE_STATUS IN ('APPROVED', 
'COMPLETED', 'FINAL', 'ISSUED', 'PAID', 'RECORDED') 
 
(The County_Grading_Permits.exp expression script also extracts all of the 
requirements, just change the year to the correct annual reporting range)  
 
Please note that the SQL selection also include the Construction Types exemptions 
in the next section but a cursory check for exempt types should be performed. 
 
Export selection to a new feature class called “PLUS_ACTIVITIES_Selection”  
 
Then all records within the MSHCP Boundary were selected using the Select by 
Location function using the PLUS_ACTIVITIES_Selection file and the MSHCP 
Boundary feature class in SDE to determine all Permits within the Western MSHCP. 
These records were then saved to a new file PLUS_ACTIVITIES_Selection_WRC with 
2,627 records. 
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Construction Types exempted from Report 
 
The following items was exempted for reporting on the annual report due to the 
criteria as noted and to stay consistent with the 2004 to 2022 Annual Reports. 
Removed any records that may contain these values in the CASE_WORK_CLASS field. 
 
 
BGR     
 CRES - COMMERCIAL GRADING RESTORATION 
 GAG - AGRICULTURAL GRUBBING/CLEARING 
 GSFE - GRADING SINGLE FAMILY EXPANSION 
 GSPIL - GRADING STOCKPILE 
 RRES - RESIDENTIAL GRADING RESTORATION 
 
BRS 
 DFNL - DWELLING FINAL INSPECTION 
 GST - GUEST QUARTERS 
 
BNR 
 ACOM - ADDITION TO COMMERCIAL BUILDING 
 AGRC - AGRICULTURAL BUILDING 
 AIND - ADDITION TO INDUSTRIAL BUILDING 
 
BMR 
 ACAM - ACCESSORY ATTACHED MOBILE 
 ACAR - ACCESSORY ATTACHED RESIDENTIAL 
 ADR - ACCESSORY DETACHED RESIDENTIAL   
 ERBR - EARTHQUAKE BRACING SYSTEM 
 FBR - FACTORY BUILT RESIDENTIAL WITH FOUNDATION 
 LPR - LOW PROFILE RESIDENTIAL (NON PF) 
 REPR - REPLACEMENT MANUFACTURED HOME RESIDENTIAL 
  
Copied LOSS_TEMPLATE feature class and renamed it “County_Permits_2022” 
Transferred all records from PLUS_ACTIVITIES_Selection_WRC to the newly created 
file using the Append tool. Filled in any missing fields using the field calculator. 
(CASE_ID->PERMIT_ID, APPLIED_DATE->PERMIT_DATE, CASE_WORK_CLASS -
>PROJECTNAM, CASE_DESCR->Notes) Be aware that CASE_DESCR is a 4000 
character field, so use Arcade Left() to limit it to 254 characters. 
 
Ran the Delete Identical Tool in ArcToolBox using the APN field of 
County_Permits_2022 to remove duplicate records or multiple records on polygons. 
Overlapping features of different APNs required merging polygons to make sure no 
area of loss were counted twice. Run Topology using instructions two paragraphs 
below. 
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In order to lessen the workload of the next step, overlaps from previous losses need 
to be removed. Ran Erase tool with County_Permits_2022 as input and 
WRC_RCA_Project_Losses (from Deliverables folder in the previous year or RCA 
SDE) to create County_Permits_2022_Erase. Cleaned up slivers and recalculate the 
acreage. 
 
Created a feature dataset as “County_Permits_Check” and import 
County_Permits_2022_Erase into the geodatabase as “County_Permits_2022_Check”. 
Create a topology for the feature class and use the “Do Not Overlap” rule. This is for 
the purpose of removing overlaps within the same layer. Go through all the topology 
errors and clean up the ovelaps. Then run a dissolve to compare the acreage totals. 
If the acreage is different, there is still overlap. 
 
Review of Permits and Projects for Project Types and ERP’s and 
JPR’s 
 
The review for JPR/ERP projects resulted in the Review field containing one of five 
values representing the status of the project as determined from either the 
JPR_Projects or TLMA.EPD_Intake_Boundaries databases. 
  
 ERP   Expedited Review Process – Single Family Homes 
 JPR   Joint Project Review 
 Not in CCA  Not in a Criteria Cell 
 Unknown  Unknown – Need to contact either County EPD or City 
 Vested   SFR in Tract approved/graded prior to MSHCP 
 
In many cases it was necessary to correct the project / permit to reflect the actual 
area that was provided to be developed through the JPR or ERP process. All records 
were corrected and noted when appropriate with either Unknown, Vested, JPR or 
ERP.   
 
Extracted the valid conserved features from the JPR SDE feature class: 
 
(proposed_landuse = 'PROPOSED MSHCP CONSERVATION' Or proposed_landuse = 
'PROPOSED OTHER CONSERVATION' Or proposed_landuse = 'AVOIDANCE 
AREA') And (rca_review_status = 'COMPLETE' Or rca_review_status = 'COMPLETE 
(AMENDED)' Or rca_review_status = 'COMPLETE (REVISED)') And jpr_status = 
'ACTIVE'.  Export the selected data into the database as “JPR_Conserved”. Then 
used Erase in arctoolbox with County_Permits_2022_Check as input. Named the 
output “County_Permits_2022_JPR” and recalculated the acreage. 
 
Extracted valid conserved EPD_INTAKE_BOUNDARIES features from the county’s 
SDE using the following statement: 
 
(STATUS NOT IN ( 'Unknown', 'Void')) AND( CONSERVE = 'YES') 
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Exported the selected data into the database as “Intake_Conserved”. Then used 
Erase in arctoolbox with County_Permits_2022_JPR as input. Named the output 
“County_Permits_2022_Intake” and recalculated the acreage. 
 
Extracted valid conserved EPD_INTAKE_BOUNDARIES features from the county’s 
SDE using the following statement: 
 
(STATUS = 'ERP Final' Or STATUS = 'JPR Approval') And CONSERVE = 'NO' 
 
Exported the result as “Intake_Develop” 
 
Performed a Spatial Join with County_Permits_Intake as the target feature. Use Have 
their Center In as Match Option. Named the result “County_Permits_ERPSJ” 
 
Calculated the Review field using the STATUS field. Check to make sure since spatial 
joins may create erroneous matches due to merge rules and mismatched parcel 
lines.  Made a copy of LOSS_TEMPLATE and renamed it “County_Losses_2022” and 
load data from County_Permits_ERPSJ. 
 
County_Losses_2022          513 records  1,577.7 acres 
 
 
Final Loss Data Assembly Process for 2022 
 
Created a feature dataset called AR_Losses. Merged all cities data, county losses, and 
ag losses, into one file using the Merge tool in arc tool box. Named it 
WRC_Raw_Losses_2022temp. Make a copy of Loss_Template and name it 
WRC_Raw_Losses_2022. Loaded the data into it. Used (USER_FIELDNAME) as the 
primary set of fields and added layers that have their own set of fields to it (Ag, 
Temecula, those with own shapefiles). Remember to add the Ag_Losses_2022 layer. 
Run Erase on WRC_Raw_Losses_2022 with MSCHP_Conserved_Lands and 
MSHCP_Conservation_Easements (to be implemented in AR2023).  Name it 
WRC_Raw_Losses_2022_NC. Run Topology to ensure no overlaps or duplicates. Used 
WRC_Raw_Losses_2022_Check as the name for the adjusted layer. 
 
Used the Erase tool from Arctoolbox with WRC_Raw_Losses_2022_Check as the 
Input Features and WRC_RCA_Project_Losses as the Erase Features. Named it 
WRC_Raw_Losses_2022_Erase. Removed slivers from the file. It is not necessary to 
be completely thorough. If needed, make sure to create a double type acres field to 
calc acreage. 
 
Used the Dissolve tool from Arctoolbox with WRC_Raw_Losses_2022_Erase to create 
WRC_Raw_Losses_2022_Dissolve. If the acreage is different than the input, then a 
geodatabase must be created for topology*. 
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*Create topology for overlapping features. Import WRC_Raw_Losses_2022_Erase 
into the geodatabase. Correct all errors. Make sure the resulting acreage closely 
matches the dissolved file. 
 
Performed a Union on WRC_Raw_Losses_2022_Erase with criteria cells. Called it 
WRC_Raw_Losses_2022_CC. Removed any features without a permittee. Calculated 
the CRITERIANUM field with CELL LABEL. Recalculate the acres field. 
 
Visually inspected the data before performing an Erase on 
WRC_Raw_Losses_2022_CC with a selection (CONSERVE = 'YES' OR CONSERVE = 
'AVOIDANCE' AND STATUS <> ‘Void’) from 
GDB_PUB.RIVCO.EPD_INTAKE_BOUNDARIES.  
Called it WRC_Raw_Losses_2022_Intake. Recalculate the acres field. 
 
Visually inspected the data again before performing another Erase on 
WRC_Raw_Losses_2022_Intake with a selection: 
 
 (proposed_landuse = 'PROPOSED MSHCP CONSERVATION' Or proposed_landuse = 
'PROPOSED OTHER CONSERVATION' Or proposed_landuse = 'AVOIDANCE 
AREA') And (rca_review_status = 'COMPLETE' Or rca_review_status = 'COMPLETE 
(AMENDED)' Or rca_review_status = 'COMPLETE (REVISED)') And jpr_status = 
'ACTIVE'  
 
from RCA’s JPR dataset. 
Called it WRC_Raw_Losses_2022_JPR. Recalculate the acres field. 
 
Used the Dissolve tool from Arctoolbox with WRC_Raw_Losses_2022_JPR to create 
WRC_Raw_Losses_2022_JPR_Diss. If the acreage is different than the input, check for 
overlaps. 
 
Calculate ACRES and ACRES_IN / ACRES_OUT fields using CRITERIANUM. Remove 
any permits with the text ‘RETROFIT’ or ‘RETRO-FIT’ in the Notes field. 
Made a copy of LOSS_TEMPLATE and renamed it “WRC_Project_Losses_2022” 
 
WRC_RCA_Project_Losses_2022 2,402 records  4,024.7 acres 
 
This file represents all permits and projects from the Permittees that were issued 
during 2022. If the area of land was previously counted as loss, then new permits 
will not affect it twice.  
 
Moved the following files to deliverables for data delivery: 

• WRC_RCA_Project_Losses_2022 
• Ag_Losses_2022 
• AG10000Cap_MSHCP 
• WRC_Agricultural_Operations 

 
Updated metadata via existing xmls in GIS Data folder. 
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2022 Reporting Information 
 
WRC_RCA_Project_Losses_2022 
 
 

PERMITTEE RECORDS ACRES ACRES OUTSIDE 
OF 

CRITERIA CELLS 

ACRES 
WITHIN 

      CRITERIA 
CELLS 

Banning 10 103.637 103.637 0.000 
Beaumont 341 246.645 193.620 53.026 
Calimesa 9 25.162 25.162 0.000 
Canyon Lake 16 2.952 2.952 0.000 
Corona 32 83.703 64.081 19.622 
County 508 1,709.477 1,305.164 404.313 
Eastvale 0 0.000 0.000 0.000 
Hemet 217 103.243 103.243 0.000 
Jurupa Valley 127 171.256 94.293 76.963 
Lake Elsinore 148 168.951 8.300 160.651 
Menifee 583 228.830 228.830 0.000 
Moreno Valley 50 173.565 173.565 0.000 
Murrieta 8 23.390 15.582 7.808 
Norco 41 45.252 29.790 15.461 
Perris 56 122.144 101.500 20.644 
Riverside 152 131.267 131.062 0.205 
San Jacinto 27 479.700 437.783 41.917 
Temecula 10 33.482 28.408 5.074 
Wildomar 67 172.074 161.818 10.256 
Total 2,402 4,024.730 3,208.791 815.939 
   80% 20% 

 
 
The process to use these files to prepare the acquisitions and gains as well as the 
final loss information is documented in: 
 
2022_AnnualReport_Permit_Process_GIS_Methods.doc  
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Contact Information 
 
Western Riverside County 
Regional Conservation Authority 
4080 Lemon St. 3rd Floor 
Riverside, CA 92501 
Phone: (951) 787-7141 
 
Philip Kang 
Sr. Management Analyst, RCA 
Phone: (951) 955-3792 
Email: pkang@rctc.org 

205



 

 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

Section 8.0 
Species Survey Reports 

 

206



LIST OF ABBREVIATIONS 
 

 
 
 
Western Riverside County MSHCP 

  Annual Report (January 1, 2022 through December 31, 2022) Appendix A 
 

ac – acre 

°C – degrees Celsius 

CI – confidence interval 

cm – centimeter 

d – day 

g – gram 

h – hour 

ha – hectare 

in – inch 

kg – kilogram 

km – kilometer 

m – meter (also m2 – meters squared and m3 – meters cubed) 

max – maximum 

min – minimum (also minute; defined within individual report) 

n or No. – number (e.g., number of samples, number of individuals observed) 

n/s – not surveyed 

p – detection probability 

s – second 

SE – standard error 

yr – year 

 

 

 

 

Note: This list contains abbreviations commonly used in the species survey reports and may not 
be a comprehensive list of all abbreviations used. Any abbreviations not commonly used or 
common abbreviations that could have multiple uses will be defined within the individual report. 
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NOTE TO READER: 

This report is an account of survey activities conducted by the Biological 
Monitoring Program for the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP). The MSHCP was permitted in June 2004. Reserve 
assembly is ongoing and is expected to take 20 or more years to complete. The 
Conservation Area includes lands acquired under the terms of the MSHCP and other 
lands that have conservation value in the Plan Area (called public or quasi-public lands in 
the MSHCP). In this report, the term “Conservation Area” refers to these lands as they 
were understood by the Monitoring Program at the time the surveys were conducted. 

The Monitoring Program monitors the status and distribution of the 146 species 
covered by the MSHCP within the Conservation Area to provide information to 
Permittees, land managers, the public, and the Wildlife Agencies [i.e., the California 
Department of Fish and Wildlife (CDFW, formerly California Department of Fish and 
Game) and the U.S. Fish and Wildlife Service]. Monitoring Program activities are guided 
by defined conservation objectives for each Covered Species, other information needs 
identified in MSHCP Section 5.3 or elsewhere in the document, and the information 
needs of the Permittees. A list of the lands where data collection activities were 
conducted in 2021 is included in Section 8.0 of the Western Riverside County Regional 
Conservation Authority (RCA) Annual Report to the Wildlife Agencies.  

The primary authors of this report were Marisa Grillo, Botany Program Lead 
2020-2022, and Karyn Drennen, Botany Program Lead 2011-2019. This report should be 
cited as: Biological Monitoring Program. 2022. Western Riverside County MSHCP 
Biological Monitoring Program 2022 Brand’s Phacelia Habitat Enhancement Study. 
Prepared for the Western Riverside County Multiple Species Habitat Conservation Plan. 
Riverside, CA. Available online: https://www.wrc-rca.org/species-surveys/. 

While we have made every effort to accurately represent our data and results, it 
should be recognized that data management and analysis are ongoing activities. Any 
reader wishing to make further use of the information or data provided in this report 
should contact the Monitoring Program to ensure that they have access to the best 
available or most current data.  

Please contact the Monitoring Program Administrator with questions about the 
information provided in this report. Questions about the MSHCP should be directed to 
the Executive Director of the RCA. Further information on the MSHCP and the RCA can 
be found at www.wrc-rca.org. 

Contact Information: 

Executive Director    Monitoring Program Administrator  
RCA/Riverside County    Western Riverside County MSHCP 
Transportation Commission   Biological Monitoring Program 
4080 Lemon Street, 3rd Floor   1835 Chicago Ave., Suite C 
P.O. Box 12008    Riverside, CA 92507 
Riverside, CA 92502    Ph: (951) 320-2168 
Ph: (951) 787-7141
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INTRODUCTION 
The effects of disturbance on rare plant populations depends on the nature of the 
disturbance and the ecological needs of individual plant species in question. Some 
plants are adapted to limited disturbance and depend on aspects of this disturbance 
to thrive (Reed et al. 2021; Hobbs & Huenneke 1992), particularly annuals that 
depend on early succession open or sandy habitats (Harper 2007; Eichberg & 
Donath 2018). However, disturbance from human activities such as horseback 
riding and hiking also results in destructive trampling of individual plants (O’Brien 
& Fraga 2013). Whether a population can recover from disturbance events also 
depends on intensity and frequency of disturbance (Hobbs & Huenneke 1992). 
Managing for small populations of rare annual plants, such as Brand’s Phacelia, 
therefore requires a clear understanding of the species’ response to the aspects of 
disturbance to which it is subjected. 

Brand’s phacelia (Phacelia stellaris), a Covered Species under the Western 
Riverside County Multiple Species Habitat Conservation Plan (MSHCP), is a small 
annual herb in the borage family with lobed, hairy leaves, and small purple flowers. 
It occurs along a mostly open, sandy river bench of the Santa Ana River in the Santa 
Ana Wilderness Area in Riverside, California. It is ranked 1B.1, seriously threatened 
in California and elsewhere, by the California Native Plant Society (CNPS 2022).  
The Santa Ana Wilderness site is the sole known remaining population of Brand’s 
phacelia in Riverside County (Figure 1). This population is traversed by trails used 
for hiking and horseback riding and trampling of the tiny plants and sandy habitat 
may be deleterious to the survival of the population (O’Brien & Fraga 2013). For this 
reason, in 2013, the Riverside County Regional Park & Open-Space District 
reinforced trail fencing to divert recreational traffic around the Brand’s phacelia 
population.  

The impacts of the above-mentioned types of disturbance to Brand’s phacelia 
population(s) are generally unclear in existing literature. An in-depth species 
assessment by the Rancho Santa Ana Botanical Garden (RSABG) cites trampling as 
a direct threat to the species (O’Brien & Fraga 2013), whereas a United States Fish 
and Wildlife Service (USFWS) Candidate Species Assessment, in regard to the City 
of Riverside population, states that “light to moderate disturbance seems to have 
benefitted this species at other locations; therefore, it is possible that minimization of 
use of this area by horses and people may have been detrimental to P. stellaris” 
(USFWS 2012). California State Parks conducted a study from 2013 through 2015 at 
Silver Strand State Beach in San Diego County to evaluate the impacts of different 
types of disturbance on Brand’s phacelia at that site. Results showed no significant 
difference in abundance of P. stellaris between plots that received annual or biennial 
raking and plots that did not receive any raking disturbance treatment, while fencing 
to prevent trampling by human recreation was found to be a benefit to the species 
and to native species richness (Stafford & Smith 2016). 

The MSHCP identifies three Conservation Objectives for Brand’s phacelia. 
The first Objective requires the conservation of ≥6100 acres (ac) or ≥2469 hectares 
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(ha) of suitable habitat (meadows/marshes and playa/vernal pools between 5 and 500 
meters [m] within the Riverside Lowlands Bioregion). The second Objective requires 
the conservation of at least the two known localities along the Santa Ana River at 
Fairmont Park and in the Santa Ana Wilderness Area. Finally, the third Objective 
requires that surveys for Brand’s phacelia be conducted as part of the project review 
process for public and private projects within the Narrow Endemic Plant Species 
survey area where suitable habitat is present (Dudek & Associates 2003). The 
MSHCP Biological Monitoring Program (BMP or Monitoring Program) is 
responsible for monitoring the location(s) specified in Objective 2 for a 75% 
minimum level of occupation of known locations within an 8-year monitoring period 
as required by MSHCP Table 5-8. However, only the Santa Ana Wilderness 
population, along the Santa Ana River, was extant at the time of the MSHCP 
implementation (2004). Therefore, this report is based on data from the one extant 
population. 

In 2008 and 2013, BMP biologists observed 18 and 68 Brand’s phacelia 
individuals respectively at the Santa Ana Wilderness site. No individuals were 
observed during surveys conducted in 2014 through 2016. Concerned that the 
population was declining rather than improving after the exclusionary fencing was 
installed, we began developing a protocol to investigate whether disturbance that did 
not include individual plant trampling (i.e., soil disturbance) might benefit the 
Brand’s phacelia population at this site. Anecdotally, we had observed in 2013 that 
Brand’s phacelia tended to grow along the edges of equestrian disturbance. 
Furthermore, the RSABG report (O’Brien & Fraga 2013) states that Brand’s phacelia 
does not inhabit soils that tend to “cement” or “seal” on the surface, nor does it grow 
on cryptogamic crust. The report also states that aggressive mustard species with 
large rosettes create excessive shade and competition (O’Brien & Fraga 2013). 
Having observed both of these features at the site, we were interested in testing 
whether weeding and/or raking, as a form of disturbance to break up surface crusts 
and dislodge germinating weedy competitors, might improve the habitat for the Santa 
Ana Wilderness population of Brand’s phacelia. 

In 2016 the BMP biologists started a randomized block experiment to 
determine the best approach to managing the population of Brand’s phacelia within 
the MSHCP Plan Area, whether it be a controlled disturbance regime, weeding exotic 
competitors, or both. Our primary hypothesis was that disturbance to loosen the soil, 
applied before the growing season, increases the number of Brand’s phacelia plants 
that germinate. Our secondary hypothesis was that weeding of invasive competitors 
early in the growing season increases the number of Brand’s phacelia plants that 
germinate. Our third hypothesis was that the combined treatments of weeding and 
disturbance increases the number of Brand’s phacelia plants that germinate. We were 
interested in which of these treatments provides the greatest benefit to the population. 
We tested these hypotheses by conducting a controlled experiment using plots with 
random treatment assignments, including control plots, and comparing the 
germination counts between plots receiving different treatments. If these treatments 
promote increased germination, we expected that the number of Brand’s phacelia 
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germinants would be significantly higher in plots receiving treatments than in control 
plots.  

METHODS 
Protocol Development  

In 2016, the Monitoring Program began developing an experimental protocol to 
study the impacts of disturbance and weeding treatments on the Santa Ana 
Wilderness population of Brand's phacelia. Treatment application methods were 
designed in consultation with the Brand's phacelia Candidate Conservation 
Agreement (CCA) working group members under the direction of Nancy 
Ferguson, USFWS Carlsbad. The first draft of field methods was reviewed on 
site by Dr. Chris McDonald with the University of California Cooperative 
Extension (UCCE), who offered suggestions and improvements that were 
included in our final protocol. Following is the timeline showing all the actions 
performed until the final protocol was established in 2020: 

• November 2016 – We established the study plots.  

• December 2016 – We began applying the first treatments for the 2017 
growing season, beginning with the Disturbance treatments in December.  

• March 2017 – The first Weeding treatment was applied. 

• December 2017 – Another Disturbance treatment was applied. We changed 
the protocol for Disturbance by raking disturbance plots more deeply to stir 
up the seed bank in addition to breaking up surface crust at the suggestion of 
Nancy Ferguson. 

• February/March 2018 – We modified the Weeding treatment application 
protocol slightly, changing the hand-pulling of weeds to clipping with 
scissors at the surface.  

• January-April 2019 – We collected data on all Brand's phacelia in plots by 
tracking individual germinants with unique numbers since germination 
numbers were low. 

• January-April 2020 – Modification of the protocol was necessitated by the 
much greater numbers of germinating individuals in 2020. Because tracking 
individual germinants throughout the season was no longer feasible, we 
decided to survey total counts of individuals, beginning with the 2020 survey 
season, and used the largest counts observed at any one time in our data 
analyses.  
  

Survey Methods 
The survey protocol used from 2019-2022 is described more completely in 

the Western Riverside County MSHCP Biological Monitoring Program Protocol for 
Brand’s Phacelia Habitat Enhancement, available from the Biological Monitoring 
Program. 
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Training 
All surveyors for this study were trained by the Botany Program Lead to 

identify Brand's phacelia in all stages, including newly emerged cotyledons, and to 
identify reproductive structures of mature individuals. Surveyors were also trained to 
identify species targeted for removal in the Weeding treatments. We trained 
surveyors on the line-point intercept cover protocol before completing the vegetation 
surveys. All surveyors demonstrated familiarity with survey methods and data 
collection prior to working independently.  

Survey Design  
The study site is centered over the Santa Ana Wilderness population observed 

by the Monitoring Program in previous years. The site was divided into 48 1-meter x 
2.5-meters sample plots distributed in pairs and spaced one meter apart. Wooden 
stakes (1.4 centimeters [cm] x 3.5 cm x 44 cm) were used to mark the corners of each 
plot.  

The location, size, and plot placement were chosen to cover the population 
site, to provide a large enough sample for data analysis, and to facilitate ease of 
treatment application from the spaces between plots. Brand’s phacelia observed 
outside plots were monitored according to the Rare Plant monitoring protocol (BMP 
protocols can be found at https://www.wrc-rca.org/survey_protocols/) and were not 
included in these study results.  

We assigned treatments with a randomized block distribution to obtain 
randomization while minimizing the clumping of treatments within the study site 
(Figure 2). We used 12 horizontal blocks with four randomly placed plots in each. 
The four treatments depicted in Figure 2 were Disturbance Only (“D”), Weeding 
Only (“W”), Weeding + Disturbance (“W+D”), and Control (no treatment applied, 
“C”). 

 

Figure 1. Treatment assignment of the 48 study plots with the first block outlined in red.  

Plot Treatments  
Disturbance Treatment (D) 

The Disturbance treatment was applied to the plots once per year in early 
December before Brand's phacelia and other annual plants began to germinate at the 
site. Because we had anectdotally observed that Brand's phacelia grew most 
abundantly at the transition between equestrian trails and adjacent undisturbed 
habitat, with a metal bow rake, we raked lengthwise down the center of the plot to 
create disturbance “trails”, keeping the "transition" area within the plots unraked 
(Figure 3). We raked to a depth of about 10 centimeters once in each lengthwise 
direction, to loosen the top soil and stir up the seed bank, and then smoothed the 

1 m         1 m 

2.5 m 
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loosened soil back over the "trail". We raked as closely as possible to shrubs in the 
path that were not being removed and we raked over forbs.  

 

 
 
 
 

Figure 2. Application of Disturbance Treatment. We applied raking in the lengthwise directions 
leaving the "transition area" undisturbed (marked by X) inside the plots. 

Weeding Treatment (W) 

We began applying the Weeding treatment to plots, in a random generated 
order, when the weeds began to germinate at the site in early January and before 
Brand's phacelia started germinating. We continued weeding the W and W+D plots 
until each plot was weeded thoroughly one time early in the season, usually by the 
end of February. Weeding was applied by hand or using small scissors, with care 
taken to prevent disturbing the substrate and adjacent species that were not targeted 
for removal. During weeding, we aimed to avoid disturbing the substrate beyond a 
depth of three millimeters (mm). A depth of three mm was chosen because the 
physical soil crust layer is typically the densest within the first three mm of the layer 
and because permeability to water typically increases dramatically after about five 
mm (Belnap & Lange 2001).  

A list of target species to be removed was provided to surveyors and 
consisted of plant species believed to not belong in an open, semi-loose sandy river-
bench habitat. Thus, native species that were thought to be converting the habitat and 
stabilizing the substrate were removed as well as invasive exotics (Table 1). These 
determinations were made by using species descriptions in Jepson eFlora Online 
(Jepson Flora Project 2023) and by comparing local species to similar species 
identified in CCA reports (USFWS 2013). 

Table 1. Species present at the study site in 2017 and whether they were targeted in the Weeding 
treatment. Bold text indicates non-native species. 

Species targeted for removal Species not targeted for removal 
Bromus spp.  Ambrosia acanthicarpa  
Eriodictyon trichocalyx Camissoniopsis spp. 
Erodium cicutarium Crassula connata 
Heterotheca grandiflora Croton californicus 
Hirschfeldia incana Logfia spp. 
Salsola tragus Pectocarya spp. 
Schismus barbatus Phacelia distans 
Sisymbrium spp.   
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Weeding + Disturbance Treatment (W+D) 

The Weeding + Disturbance treatment combined both of the described 
treatments. As with Disturbance Only plots, W+D plots were raked lengthwise 
before Brand's phacelia began germinating. The W+D plots were also weeded for the 
same target species (Table 1).  

Control Treatment (C) 

The Control plots received no treatments over the course of the study.  

Brand’s Phacelia Counts  
From 2019 through 2022, we surveyed plots every few weeks throughout the 

Brand’s phacelia growing season, typically January through April, counting the total 
number of Brand’s phacelia individuals in each plot during each survey round. The 
highest count for each plot was used in germination analysis.  Based on phenology of 
co-occurring species, we started scouting for seedlings in early January while 
applying the Weeding treatment. Count surveys started when Brand’s phacelia 
seedlings were identifiable in the plots, which is usually by mid-January when the 
distinctive hairy cotyledons begin to emerge. Count surveys ended when most 
individuals had bloomed and fruited and were beginning to senesce, approximately 
mid-April. The goal was to capture the highest amount of germination in each 
treatment. The peak of germination typically occurs early in the season, due to more 
optimal weather conditions and while plants are still very small, before most 
individuals have begun to bloom and before intraspecific self-thinning.  

Data Analysis 
We used Microsoft Excel 2016 to compile data and calculate total plant 

counts by treatment. We used R statistical program version 3.63 and ran non-
parametric Kruskal-Wallis rank sum test for multiple independent samples to check 
whether there were any significant differences between treatments. Then we used R 
package “PMCMRplus” and ran the post-hoc Dunn method to identify which of the 
treatments was significantly different.  

We also performed parametric testing. We first transformed the data with a 
log +1 transformation. We then used R statistical program to run a One-Way 
Analysis of Variance (ANOVA), Welch F-test (not assuming equal variances) on all 
treatments. Then we performed a One-Way ANOVA with Tukey's pairwise 
comparisons of means to identify which treatments were significantly different. 

We performed the non-parametric and parametric tests on both the entire set 
of 48 plots and also on the northernmost 32 plots, removing four complete blocks. 
Removing complete blocks at one end of the site, we preserved random treatment 
assignments and eliminated null data while better centering our results over the 
existing Brand's phacelia population. 
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RESULTS  
Brand’s Phacelia Counts 

From 2019 to 2022, we counted a maximum total of 5278 Brand's phacelia 
plants germinated within the study plots (Table 2). The highest number of individuals 
observed during any single survey round for each year, by treatment type, are 
reported in Figure 4, though the actual number of individuals germinated may be 
higher due to multiple cohorts. The treatment plots consistently producing the most 
germinating Brand’s phacelia were the Disturbance (D) and the Weeding + 
Disturbance (WD) treatment plots.   

Table 2. Count of plots containing Brand’s phacelia and total individuals each year during the course 
of the study. 

Year C D W W+D Total Plots Total Brand's phacelia* 

2019 3 3 3 6 15 51 
2020 6 6 5 7 24 2488 
2021 4 5 4 7 20 445 
2022 6 7 7 8 28 2294 

* The actual number of individuals germinated may be higher due to multiple cohorts. 

 

 
Figure 3. Highest count of Brand’s phacelia observed at any one time, by treatment, by year. The 
actual number of individuals germinated may be higher due to multiple cohorts. 
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Non-parametric Testing 
Kruskal-Wallis tests did not show a significant difference in germination 

counts among treatments for any single year; however, when all years were 
combined, there was a significant difference in Brand’s phacelia counts among 
treatments (Table 3). Dunn’s post-hoc pairwise comparison of all plots and all years 
combined revealed a significant difference between Control and the Weeding + 
Disturbance treatment (Table 4).  

Table 3. Kruskal-Wallis test results for germination counts by year, all plots (α = 0.05, n = 48). Bold 
text and asterisks (*) indicate a significant p value. 

Year x2 df p 
2019 2.874 3 0.4115 
2020 4.8897 3 0.1801 
2021 3.8217 3 0.2814 
2022 3.0641 3 0.3818 

All years 8.8456 3 0.03142* 

 

Table 4. Dunn’s post-hoc method results pairwise comparison of treatment results, all plots, all years. 
Bold text and asterisks (*) indicate a significant p value (α = 0.05, n = 48). 

Treatments z value P r (>|z|) 
D - C == 0 0.816 0.621929 
W - C == 0 0.363 0.716840 
W+D - C == 0 2.728 0.038269* 
W - D == 0 0.453 0.716840 
W+D - D == 0 1.912 0.111781 
W+D - W == 0 2.365 0.054091 

 

Plots 1-13 had no germination throughout the entire study period. When we 
removed data from the four southernmost blocks (i.e., plots 1 through 16), Kruskal-
Wallis tests did not show a significant difference in germination counts among 
treatments for any single year; however, when all years were combined, treatment 
results were significant (p = 0.0095; Table 5). Dunn’s post-hoc pairwise comparison 
of all years combined revealed a significant difference between Control and Weeding 
+ Disturbance (p = 0.01718) and also between Weeding and Weeding + Disturbance 
(p = 0.01678; Table 6).  

Table 5. Kruskal-Wallis test results for germination counts by year, plots 17-48 (α = 0.05, n = 32). 
Bold text and asterisks (*) indicate a significant p value. 

Year x2 df p 
2019 3.8109 3 0.2826 
2020 2.9661 3 0.3969 
2021 4.4349 3 0.2182 
2022 3.9577 3 0.2661 

All years 11.458 3 0.00949* 
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Table 6. Dunn’s post-hoc method results pairwise comparison of treatment results, plots 17-48, all 
years. Bold text and asterisks (*) indicate a significant p value (α = 0.05, n = 32). 

 
Treatments z value P r (>|z|) 
D - C == 0 1.347 0.213669 
W - C == 0 0.226 0.821046 
W+D - C == 0 2.763 0.017175* 
W - D == 0 1.573 0.213669 
W+D - D == 0 1.416 0.213669 
W+D - W == 0 2.365 0.016776* 

Parametric Testing 
Welch’s F-test (not assuming equal variances) showed a significant 

difference in Brand’s phacelia counts among all treatments for all plots, all years 
combined (F = 4.1434, df = 3, p = 0.0082). 

Tukey's pairwise comparisons of means showed a significant difference 
between Control and Weeding + Disturbance and also between Weeding and 
Weeding + Disturbance (t = 3.536, p = 0.0029 and t = 2.795, p = 0.0295, 
respectively; Figure 5.) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Tukey's pairwise comparisons of means, 95% family-wise confidence level, all plots, all 
years. A confidence interval that does not contain zero is significant. 
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Welch’s F-test (not assuming equal variances) showed a significant 
difference among all treatments for plots 17-48, all years combined (F = 4.6589, df = 
3, p = 0.0051). 

Tukey's pairwise comparisons of means showed a significant difference 
between Control and Weeding + Disturbance and also between Weeding and 
Weeding + Disturbance (t = 3.447, p = 0.0043 and t = 3.253, p = 0.0078, 
respectively; Figure 6.) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Tukey's pairwise comparisons of means, 95% family-wise confidence level, plots 17-48, all 
years. A confidence interval that does not contain zero is significant. 

DISCUSSION 
Rare annuals, such as Brand’s phacelia, often benefit from or even require a 

particular soil disturbance regime for germination that no longer exists at a particular 
location. While trampling disturbance can be detrimental to annuals, we explore a 
less damaging type of soil disturbance. In this study, we employed a random block 
experimental design and created disturbance “trails” in plots assigned a Disturbance 
treatment, to evaluate whether this type of disturbance, with or without Weeding, 
encourages the germination of Brand's phacelia, especially when the potential for 
destruction by trampling is restricted.  

Our results suggest that weeding and disturbance, when applied together, 
provide the most benefit to Brand’s phacelia germination. None of the results were 
significant when tested for individual years; however, when we combined data from 
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all four years of the study, both non-parametric and parametric testing showed a 
significant difference between Weeding + Disturbance and Control plots suggesting 
that both Weeding and Disturbance must take place to see a significant increase in 
Brand's phacelia germination. Neither Disturbance nor Weeding resulted in 
statistically significant differences from Control plots when applied without the 
other. However, consistently higher numbers of Brand’s phacelia in Disturbance 
plots and Weeding plots suggest that both of these treatments are possibly beneficial 
on their own. Further studies with a larger sample size may be needed to detect 
within year differences or a significant benefit from Weeding or Disturbance applied 
alone.  

We believe there may be a difference in the soil, seedbank, or other unknown 
variable on the southwest end of the study site because plots 0 through 13 had no 
Brand’s phacelia throughout the entire study period. Therefore, we removed the first 
four blocks (plots 1 through 16, to retain only complete randomized blocks) from the 
dataset and ran the tests again. An additional significant result, Weeding + 
Disturbance compared to Weeding alone suggests that Disturbance may have a 
somewhat greater impact than Weeding. 

A similar study on Brand’s phacelia disturbance conducted by California 
State Parks at Silver Strand State Beach from January 2012 through March 2015 
showed very different results than this Santa Ana Wilderness study (Stafford & 
Smith 2016). The Silver Strand study found only that exclusionary fencing had a 
statistically significant positive impact on the population counts of Brand's phacelia. 
There was no indication that disturbance by raking was beneficial. Though the study 
was designed with a similar random block design and included weeding, raking 
(comparable to our Disturbance plots), and fenced control plots, it did not include the 
combined Weeding + Disturbance treatment that we found to be significant. In the 
Silver Strand study weeded plots showed the greatest number of P. stellaris for all 
four years, though the effect of weeding alone was not statistically significant from 
the control or other treatments.  The Control plots had the second highest numbers of 
P. stellaris, greater than the Annual Raking plots (Stafford & Smith 2016). At the 
Santa Ana Wilderness site the Weeding treatment consistently produced higher 
numbers of germinating P. stellaris than the Control plots, but fewer than 
Disturbance (Annual Raking). These results were not statistically significant, 
however, and only suggest patterns. 

Observations were different between the Silver Strand State Beach and Santa 
Ana Wilderness sites potentially due to large differences in both population size and 
site ecology. The Santa Ana Wilderness site had counts ranging from 51 to 2488 
while the Silver Strand site had 100s of thousands of individuals. The large 
difference in population sizes could be due to the level of degradation at the Santa 
Ana Wilderness site at the beginning of the experiment, whereas the Silver Strand 
site had been managed under the CCA for several years prior to that experiment and 
may have already been seeing the benefits of multiple years of weeding and be closer 
to carrying capacity. The differences between the coastal dune setting and inland 
river bench likely introduces many differences between the two ecosystems as well, 
such as soil composition. The Santa Ana Wilderness site is dominated by Red-
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stemmed filaree and Mediterranean grass, which grow in sand but also grow in hard 
packed soils, whereas weeding at Silver Strand focused on sea rocket and ice plant, a 
common weed of sandy back dune habitats (Stafford & Smith 2016).  Lastly, the 
only significant result in our study was observed when we combined Weeding and 
Disturbance (Raking) which did not occur at the Silver Strand site. 

Our study and results were limited by the small size of the site, relatively low 
counts of Brand’s phacelia in this population, and small sample size (12 plots per 
treatment). It is notable that after four years of treatments (2017 through 2020) we 
began observing the largest counts of Brand’s phacelia recorded at this site since the 
implementation of the MSHCP. In fact, in 2020, we noticed that the population 
appeared to be spreading at the site, possibly due to inadvertent disturbance while 
conducting the study. However, there may be any number of other factors affecting 
Brand's phacelia at this site. The number of plots containing Brand’s phacelia grew 
over the course of the experiment from 15 to 28 and we began anecdotally observing 
more patches of Brand’s phacelia outside of plots, notably along a foot trail that the 
surveyors were using. Other studies suggest that the apparent spread of the 
population within and adjacent to the plots may be a result of environmental 
conditions not tested for (e.g. precipitation) or even more complex mechanisms, such 
as allowing for multiple years of increased moisture to break seed dormancy (Belnap 
& Lange 2001; Freas & Kemp 1983), stirring the seeds until they are at the 
appropriate depth for germination (Eichberg & Donath 2018; Freas & Kemp 1983). 

Due to the rarity of this species, further studies are warranted. Studies of 
additional factors, such as ideal frequency of Disturbance and Weeding treatment, 
and other physical and environmental applications should be examined. However, 
this study may help inform management decisions at this site. 

MANAGEMENT RECOMMENDATIONS 
As a result of our study, we recommend annual weeding and raking of the 

Santa Ana Wilderness site of Brand’s phacelia. Raking disturbance to break-up the 
soil crust should occur in late fall or early winter, depending on rainfall timing, but 
before Brand’s phacelia germinants emerge. Weeding should occur in winter after the 
first rains when annual weeds begin sprouting. 

We recommend that annual raking continues even if annual hand weeding is 
not feasible. Raking is far less resource-intensive than hand weeding. For example, 
we spent an average of 150 hours applying the Weeding treatments per season and 
only 16 hours applying Disturbance treatments per season. Though results were not 
significant for Disturbance alone, the consistently higher counts of P. stellaris 
germinants in Disturbance plots suggest that raking may still be beneficial.  

During our final day of surveys, we observed the invasive species stinknet 
(Oncosiphon piluliferum) growing in two of our study plots. This invasive plant has 
the potential to over-run this rare plant population if not controlled. At a minimum, 
the highly invasive stinknet should be addressed appropriately. Although it was only 
discovered on-site at the end of our study and did not influence our results, it could 
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quickly become a serious threat to this population of Brand’s phacelia. Anecdotal 
evidence reported by the Brand's phacelia CCA Working Group suggests Fusilade® 
may be harmful to Brand's phacelia and is not recommended for Mediterranean grass 
control at this site. 
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NOTE TO READER: 
This report is an account of survey activities conducted by the Biological Monitoring Program for 
the Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP). The 
MSHCP was permitted in June 2004. Reserve assembly is ongoing and is expected to take 20 or 
more years to complete. The Conservation Area includes lands acquired under the terms of the 
MSHCP and other lands that have conservation value in the Plan Area (called public or quasi-
public lands in the MSHCP). In this report, the term “Conservation Area” refers to these lands as 
they were understood by the Monitoring Program at the time the surveys were conducted. 

The Monitoring Program monitors the status and distribution of the 146 species covered by the 
MSHCP within the Conservation Area to provide information to Permittees, land managers, the 
public, and the Wildlife Agencies [i.e., the California Department of Fish and Wildlife (CDFW, 
formerly California Department of Fish and Game) and the U.S. Fish and Wildlife Service]. 
Monitoring Program activities are guided by defined conservation objectives for each Covered 
Species, other information needs identified in MSHCP Section 5.3 or elsewhere in the document, 
and the information needs of the Permittees. A list of the lands where data collection activities 
were conducted in 2022 is included in Section 8.0 of the Western Riverside County Regional 
Conservation Authority (RCA) Annual Report to the Wildlife Agencies.  

The primary author of this report was the 2022 Delhi Sands flower-loving fly Lead, Tara Graham. 
This report should be cited as: Biological Monitoring Program. 2023. Western Riverside County 
MSHCP Biological Monitoring Program 2022 Delhi Sands flower-loving fly Survey Report. 
Prepared for the Western Riverside County Multiple Species Habitat Conservation Plan. 
Riverside, CA. Available online: https://www.wrc-rca.org/species-surveys/. 

While we have made every effort to accurately represent our data and results, it should be 
recognized that data management and analysis are ongoing activities. Any reader wishing to make 
further use of the information or data provided in this report should contact the Monitoring 
Program to ensure that they have access to the best available or most current data.  

Please contact the Monitoring Program Administrator with questions about the information 
provided in this report. Questions about the MSHCP should be directed to the Executive Director 
of the RCA. Further information on the MSHCP and the RCA can be found at www.wrc-rca.org. 

Contact Information: 
 
Executive Director     Monitoring Program Administrator 
RCA/Riverside County     Western Riverside County MSHCP 
Transportation Commission    Biological Monitoring Program 
4080 Lemon Street, 3rd Floor    1835 Chicago Ave., Suite C 
P.O. Box 12008      Riverside, CA 92507 
Riverside, CA 92502     Ph: (951) 320-2168 
Ph: (951) 787-7141 
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INTRODUCTION 
The Delhi Sands flower-loving fly (Rhaphiomidas terminatus abdominalis; Delhi fly) 

is federally listed as Endangered and is narrowly distributed in portions of Riverside and San 
Bernardino Counties in areas with Delhi series soils. The species is known to have occurred 
within three Core Areas defined by the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP): Jurupa Hills, Agua Mansa Industrial Center, and Mira Loma 
(Dudek & Associates 2003). To date, conservation of the species within the MSHCP Plan 
Area has only occurred at the Teledyne site within the Jurupa Hills Core Area (Figure 1). 
There are no lands that are currently part of the Conservation Area within the other two Core 
Areas for this species; however, the Rivers and Lands Conservancy has been actively 
procuring lands in San Bernardino County in those general areas for Delhi fly conservation. 

The Delhi fly has distinctive biological and habitat requirements and faces a number 
of threats. The life cycle of the Delhi fly includes egg, larval, pupal, and adult stages. Only 
the adult stage occurs above-ground when adults emerge to breed during the summer months. 
The species is restricted to fine, sandy Delhi series soils, usually with wholly or partly 
stabilized sand dunes and sparse, native vegetation. Areas with suitable Delhi fly habitat have 
been highly affected by anthropogenic activities, including conversion to agriculture, 
residential and commercial development, surface mining for sand, dumping of trash and cow 
manure, and damage by off-road vehicles. Invasive exotic plants are also thought to degrade 
Delhi fly habitat by increasing vegetation cover or by altering soil conditions through dune 
stabilization and changes in soil moisture (USFWS 1997). 

The Delhi fly Conservation Objective 1 states that successful reproduction shall be 
documented at all Core Areas once a year for the first five years after permit issuance and 
then as appropriate, but not less frequently than every eight years thereafter (Dudek & 
Associates 2003). Reproductive success is defined in the MSHCP as the presence of pupal 
cases, exuviae, or newly emerged (teneral) individuals. Because Delhi fly is a federally 
endangered species with an extremely limited distribution within the Plan Area, Monitoring 
Program biologists have surveyed for Delhi fly within the only accessible Core Area annually 
since 2005. We describe herein the procedure and results of the MSHCP Biological 
Monitoring Program’s 2022 effort to monitor Delhi fly in the Jurupa Hills Core Area. 

Survey Goals and Objectives 
1. Document successful reproduction by Delhi fly at the Teledyne site in the Jurupa 

Hills Core Area. 
a. Record observation of teneral individuals and/or exuviae. 

2. Estimate population density of adult Delhi fly during flight season at Teledyne. 
a. Document occurrences of Delhi fly individuals. 
b. Calculate distance-sampling-based estimates of population density that 

account for animal detectability. 
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3. Document persistence of the population within appropriate habitat and potential
expansion of occupied area as a result of vegetation management.
a. Record observations of adult individuals to assess potential trends in

distribution in response to management activities or other conditions
4. Gather data on the co-occurring insect families within Core Areas to characterize

the insect communities where Delhi fly occurs.
a. Record all co-occurring insect families while conducting Delhi fly surveys.

5. Monitor the spread of short-pod mustard (Hirschfeldia incana) and non-native
grasses (genus Bromus and other non-native species of the family Poaceae) across
the dune system at the Teledyne site.
a. Record digital images annually from three photo-stations to document

changes in vegetation structure and composition.
6. Monitor the weather conditions that may affect the Delhi fly behavior at

Teledyne.
a. Record relative humidity, rainfall, air temperature, soil temperature and soil

moisture using the weather station.
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Figure 1. Delhi Sands flower-loving fly Teledyne study location, 2022.
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METHODS 
Study Site Selection 

The Teledyne site is located in the Jurupa Hills along the Riverside-San Bernardino 
County border in the vicinity of Pyrite Street (Figure 1). The study site encompasses 5.84 
hectares (ha) of Delhi series soils which meets USFWS criteria for Delhi fly habitat (USFWS 
2008) and is primarily composed of coastal sage scrub vegetation (Dudek & Associates 
2003). Common plants found at the site include California Buckwheat (Eriogonum 
fasciculatum), Sand bursage (Ambrosia acanthicarpa), Rancher's fiddleneck (Amsinckia 
menziesii), California Croton (Croton californicus), Basketbush (Rhus aromatica), Mustard 
(Brassicaceae spp.), and various non-native grasses. 

Protocol Development 
We began surveying for Delhi fly in 2005 following the Interim General Survey 

Guidelines for the Delhi Sands Flower-loving Fly (USFWS 1996). These U.S. Fish and 
Wildlife Service (USFWS) guidelines were developed to determine presence/absence of 
Delhi fly by slowly traversing appropriate habitat. We modified the USFWS protocol in 2005 
by establishing line-transects and measuring the perpendicular distance between the transect 
centerline and individual Delhi fly observations, with the goal of estimating population 
density and detection probability following distance sampling methodology (Buckland et al. 
2001). This method was used for surveys conducted from 2005-2010, and 2014 to present. 
Due to personnel and resource limitations, surveys conducted 2011-2013 were reduced to a 
general site search to simply document successful reproduction. 

The weather conditions are continuously monitored and recorded by a weather station 
year-round. The survey protocol used in 2022 is described more completely in the Western 
Riverside County MSHCP Biological Monitoring Program Survey for Delhi Sands Flower-
loving Fly 2022 Protocol (available on https://www.wrc-rca.org/survey_protocols/). 

Survey Plot/Transect Locations 
We established permanent transects at the Teledyne site by first delineating Delhi 

series soils within the target area as identified by the USFWS (1997). The transects were 
parallel and spaced 15-m across the delineated area, randomly oriented along a 28° bearing. 
Transects are between 16 and 222 m in length with a total of 4.32 km of transects across the 
site. However, if a transect traversed dense vegetation that made it logistically impossible to 
walk the transect without significant damage to vegetation while still observing any Delhi fly, 
we eliminated those portions of the transect from the survey. The eliminated portions added 
up to 163 meters in 2022, therefore the total aggregate length of surveyed transects was 4.16 
km. We placed fiberglass stakes or a flag on shrubs on the centerline of each transect to 
ensure there was a visible mark every 30 – 40 m to ensure easy navigation and accurate 
distance measurements from the transect centerline to observed Delhi fly. We regularly 
replaced missing markers. 
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Survey Methods 
We divided the survey area into three sections (aggregate transect length range: 960 – 

1838 m) and surveyed each section once or twice a day depending on available personnel. 
When two observers were available, each observer surveyed whole sections and started from 
opposite ends of the survey site, usually resulting in at least one section being surveyed twice 
per survey day. When only one individual was available, the observer surveyed as many 
whole sections as possible once. We recorded time, general weather description, temperature 
(°C) in shade 1 m above ground, and average wind speed (mph) at the start and end of each 
survey. When we observed a Delhi fly, we immediately marked the initial location of the 
individual with large metal washers with attached flagging or a pin flag. We ensured accurate 
distance-to-detection measurements by clearly marking transect centerlines and carefully 
recording the perpendicular distance between the transect centerline and Delhi fly markers. 
Observers then recorded transect ID, Universal Transverse Mercator (UTM) coordinates, 
time, sex, activity, substrate if the Delhi fly was perched, age class (1=fuzz covers the entire 
dorsal thorax, 2=fuzz covers ≥ half of the dorsal thorax, and 3=fuzz covers < half of the 
dorsal thorax) of the detected Delhi fly and photo numbers if photos were taken onto 
datasheets (Appendix A). Any flies detected during an active survey were recorded on the 
datasheets; Delhi fly observed outside of an active survey (e.g., before the start time or after 
the end time of a survey) were recorded as incidental observations. Non-target winged insects 
were also identified to family by sight and recorded but distance to detection was not 
measured. If an observer could not identify a non-targeted insect in the field and was able to 
get a photo, they would identify it at the office. If identification was not possible it was not 
recorded. If possible, we took photos of teneral Delhi fly individuals. Surveyors took care to 
avoid disturbing any individuals that were detected. Exuviae are expected to degrade 
relatively quickly if not discovered, so their presence in a given survey year is assumed to 
represent emergence of new individuals in the year of discovery. When Delhi fly exuviae 
were detected, the surveyors recorded the UTMs of the location, then placed their GPS unit 
next to the exuviae (to make the exuviae location more apparent in a photograph) and stepped 
back 4-5 meters to take a photo of the exuviae and the surrounding habitat. The surveyors 
then collected the exuviae to avoid double counting it in future surveys. The exuviae are 
stored at the Biological Monitoring Program office to be used in future training. 

Weather Station 
To monitor the spread of short-pod mustard and non-native grasses across the dune 

system at the Teledyne site, we take photos at the same points at the same time every year. In 
those photos we can see the mustard and grass cover change over the years. Our method is 
more completely described in the Western Riverside County MSHCP Biological Monitoring 
Program Survey for Delhi Sands Flower-loving Fly 2022 Protocol (available on 
https://www.wrc-rca.org/survey_protocols/). 

To monitor the weather conditions that may affect the Delhi fly behavior at Teledyne, 
on 1 June 2017 we installed a HOBO Data Loggers (model U30) weather station in the upper 
dunes area where most Delhi flies are observed. Data on relative humidity (%), rainfall 
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(inches), air temperature (°C), soil temperature (°C) at a depth of 6 inches, soil moisture 
(m³/m³) at a depth of 1 meter was manually downloaded once a month during the flight 
season and every 2-3 months outside the flight season depending on the availability of 
personnel. All data was collected every 60 minutes. On 20 December 2018 we installed a 
second soil moisture sensor at a depth of 2 meters to get better information about the 
moisture layer the larvae live in (Ken Osborne, consultant, personal communication, October 
17, 2019).  

The current year is defined 1 September 2021 to 31 August 2022. Long term is 
defined 1 January 2018 and ending 31 August of the current year except the 2-meter soil 
moisture sensor which begins on 1 January 2019.  

Training 
All surveyors studied a Delhi fly-specific training manual prepared by the Biological 

Monitoring Program, relevant invertebrate field guides, and preserved specimens of co-
occurring winged invertebrate species. We placed emphasis on the ability to recognize 
morphological and behavioral field traits of Delhi fly, and proficiency in identifying all co-
occurring winged insects to family. We also trained surveyors to differentiate between adult 
and teneral individuals in a field setting, and to identify common plant species at the 
Teledyne site. All surveyors participated in field-based training that involved observing, 
capturing either with a net or by hand, and identifying co-occurring insects to family. Prior to 
conducting line-transect surveys independently, surveyors passed the USFWS Delhi fly 
practical exam. 

Data Analysis 
We used distance-sampling methodology and Program DISTANCE© to estimate 

detection probability and population density of Delhi fly at the Teledyne site in 2022. 
Analyses were carried out using Distance 7.5 Release 1 (Buckland et al. 2001; Thomas et al. 
2010). Distance sampling allows for density estimation with incomplete detection of animals 
(i.e., not all animals present need to be observed to estimate density). The method relies on 
fitting data to a pre-defined detection function based on the assumption that objects become 
less detectable with increasing distance from the observer (Buckland et al. 2001). Distance 
sampling also requires that three assumptions be met: 1) complete detection of subjects on 
the transect line, 2) subjects are detected at their initial locations, and 3) distances are 
measured accurately (Buckland et al. 2015). We examined detection histograms (i.e., number 
of observations per distance category in eight, ten and 20 equal intervals) across the survey 
period for spikes in the number of observations away from the transect (which could indicate 
the observer was not recording the initial location of the observation, suggesting violation of 
assumption 2), and for relatively few observations near the transect centerline in relation to 
other distance categories (which could indicate the observer did not detect every Delhi fly on 
the transect or they did not record the initial location of the observation suggesting violations 
of assumptions 1) and 2). We pooled data across the entire 2022 survey season to fit a 
detection function, and derived both stratified (i.e., daily) and pooled (i.e., average daily) 
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estimates of population density. From our dataset, we removed any observations that had 
been measured beyond 140 inches from the transect to avoid fitting detection functions with 
extended ‘tails.’ Lastly, based on recommendations generated by the DISTANCE software 
pertaining to our dataset and our visual inspection of the histograms, we grouped 
observations into ten equal intervals (i.e., 0-14, 15-28, 29-42, 43-56…127-140 inches; 
Buckland et al. 2001). We evaluated the full combinations of uniform and half normal key 
functions with cosine, simple-polynomial, and Hermite-polynomial series expansions 
(Buckland et al. 2001). We did not use the hazard-rate key function because this model 
function frequently overestimates the unknown parameters, specifically the rate of death of 
the subject of study, unless the detection function curve is tightly matched to the hypothetical 
curve (Buckland et al. 2001). Key functions determine the basic model shape and models can 
be made more robust by adding a series of adjustment terms (also called series expansions) to 
the key function. These series expansions can increase the number of bends in the key 
function models in various ways to better fit the data (Rexstad 2015). We assessed model fit 
by graphical inspection of the detection function and using a chi-square goodness of fit test 
(GOF) with 147 degrees of freedom and an alpha level of 0.05. We excluded models from the 
candidate set that demonstrated significant lack of fit based on the above criteria. We ranked 
competing models using Akaike’s Information Criterion adjusted for small sample size 
(AICc).  

RESULTS 
In 2022, we observed an adult Delhi fly on-transect on 46 occasions and off-transect 

on 7 occasions (Figure 2), with observations occurring from 7 June to 8 August (Figure 3). 
Of those observations, 33 were male, 12 were female and eight were of undetermined sex. Of 
the 53 individuals observed while conducting surveys, five were teneral. 

We started scouting surveys on 25 May and the first Delhi fly was detected at 
Teledyne on 7 June. We began line-transect surveys on 9 June, and ended the surveys on 16 
August after no Delhi flies were observed for four consecutive survey days for the second 
time this season. After the first four consecutive survey days with no observations on 4 
August, we were still observing the Delhi fly incidentally so instead of stopping we extended 
the survey season for an additional 12 days until we had four more consecutive survey days 
with no observations on 16 August, at which point we ended the surveys. 

Only Delhi fly observations that occurred on-transect resulted in distance 
measurements and were used for annual density estimate calculations. In total, we conducted 
surveys on 24 days between 09:25 hours (h) and 14:21 h. We walked a total of 65 km over 
the course of the 24 survey days which resulted in 0.72 Delhi fly observations per km 
surveyed (Figure 4). The total number of survey hours in 2022 was 69.45. 
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Figure 2.  Delhi Sands flower-loving fly adult and exuviae detections in conservation at Teledyne in 2022.
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Figure 1. The observed Delhi Sands flower-loving fly flight season from 2007-2022. The outlined diamond lines represent 
years we did not attempt to observe the first and last adult Delhi fly during their flight season.  

 

Figure 2. Delhi Sands flower-loving fly observations (per km surveyed) and annual density estimates (individuals per ha) 
from 2005-2022. Surveys from 2011-2013 were conducted following a different protocol, therefore those data are 
excluded. From 2005-2006 there were insufficient data to obtain densities, therefore those years are excluded. 

 

The top three performing models (half-normal key function with a simple polynomial expansion, 
half-normal key function with a Hermite polynomial and uniform key function with a simple 
polynomial expansion) resulted in a chi-square goodness of fit (GOF) score of, 0.31, 0.31 and 
0.62 respectively and an AICc value of 177.39, 177.39 and 178.10 respectively (Table 1). The 
data used in all models were divided into ten equal intervals (Figure 5). We visually checked the 
detection function curve shape criterion and confirmed an appropriate detection function curve 
for each model. 
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Table 1. All models analyzed with their respective AICc and GOF Chi-p values, the top three performing models 
are in bold. 

 

 

Model AICc GOF Chi-p 
5% Truncation Half-normal Cosine 475.08 0.67 
5% Truncation Half-normal Simple 478.89 0.14 
5% Truncation Half-normal Hermite 511.93 0.00 
5% Truncation Uniform Cosine 479.63 0.21 
5% Truncation Uniform Simple 477.16 0.22 
5% Truncation Uniform Hermite 527.61 0.00 
Truncation Beyond 140 Half-normal Cosine 397.17 0.31 
Truncation Beyond 140 Half-normal Simple 400.61 0.10 
Truncation Beyond 140 Half-normal Hermite 400.61 0.10 
Truncation Beyond 140 Uniform Cosine 399.07 0.23 
Truncation Beyond 140 Uniform Simple 401.12 0.13 
Truncation Beyond 140 Uniform Hermite 403.49 0.07 
8 Equal Intervals Truncation Beyond 140 Half-normal Cosine 156.67 0.43 
8 Equal Intervals Truncation Beyond 140 Half-normal Simple 160.07 0.09 
8 Equal Intervals Truncation Beyond 140 Half-normal Hermite 160.07 0.09 
8 Equal Intervals Truncation Beyond 140 Uniform Cosine 157.25 0.50 
8 Equal Intervals Truncation Beyond 140 Uniform Simple 159.49 0.38 
8 Equal Intervals Truncation Beyond 140 Uniform Hermite 160.34 0.17 
10 Equal Intervals Truncation Beyond 140 Half-normal Cosine 174.55 0.87 
10 Equal Intervals Truncation Beyond 140 Half-normal Simple 177.39 0.31 
10 Equal Intervals Truncation Beyond 140 Half-normal Hermite 177.39 0.31 
10 Equal Intervals Truncation Beyond 140 Uniform Cosine 176.54 0.70 
10 Equal Intervals Truncation Beyond 140 Uniform Simple 178.10 0.62 
10 Equal Intervals Truncation Beyond 140 Uniform Hermite 181.83 0.08 
20 Equal Intervals Truncation Beyond 140 Half-normal Cosine 233.59 0.64 
20 Equal Intervals Truncation Beyond 140 Half-normal Simple 236.80 0.42 
20 Equal Intervals Truncation Beyond 140 Half-normal Hermite 236.80 0.42 
20 Equal Intervals Truncation Beyond 140 Uniform Cosine 235.42 0.65 
20 Equal Intervals Truncation Beyond 140 Uniform Simple 238.08 0.56 
20 Equal Intervals Truncation Beyond 140 Uniform Hermite 241.48 0.21 
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Figure 3. Number of observations of the Delhi fly by distance from the transect, grouped in ten equal intervals with all 
observations beyond 140 inches (n=5) removed to eliminate any tails. 

 

All this information together indicates that both the half-normal key function with a simple 
polynomial expansion model and the half-normal key function with a Hermite were superior to 
the other and therefore chosen to represent our data. Not only are the AICc and chi-square GOF 
score identical to each other, but their density estimates are as well. The annual density estimate 
of Delhi fly at Teledyne in 2022 was 1.7 individuals/ha (95% CI: 1.2-2.6; Figure 4) and the 
detection probability was 0.52 (95% CI: 0.40-0.66). Daily estimated Delhi fly density peaked on 
the seventh survey day (30 June) at an estimated 8.1 individuals/ha, and then oscillated between 
4.2 and zero individuals/ha until 9 August when it reached zero individual/ha. 

A total of seven exuviae were collected in 2022, all of which were collected during active 
surveys (Figure 2). Three exuviae were found northeast of the upper dunes and four north of the 
dunes.  

A total of 53 co-occurring insect families were observed while surveying for the Delhi fly in 
2022 (Table 2). 
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Table 2. A list of all the co-occurring insect families observed while surveying for the Delhi fly in 2022. 

Insect Families 
Acrididae Crabronidae Salticidae Scoliidae 
Anisoptera Formicidae Sarcophagidae Scutelleridae 
Apidae Gryllidae Mutillidae Sphecidae 
Apioceridae Halictidae Mydidae Stratiomyidae 
Asilidae Hesperiidae Myrmeleontidae Syrphidae 
Bombyliidae Ichneumonidae Noctuidae Tabanidae 
Calliphoridae Largidae Nymphalidae Tachinidae 
Chironomidae Lycaenidae Oestridae Tenebrionidae 
Chrysididae Lygaeidae Pentatomidae Tephritidae 
Chrysomelidae Megachilidae Pieridae Vespidae 
Chrysopidae Meloidae Pompilidae Zygoptera 
Cicadellidae Miridae Pyralidae   
Cicadidae Mordellidae Reduviidae   
Coccinellidae Muscidae Scarabaeidae   

 

Weather Station Data 
In 2021-22, the absolute minimum and maximum soil daily temperatures (°C) were between 

5.90 and 41.47 respectively, a range of 35.58; the absolute minimum and maximum soil moisture 
(m³/m³) at 1 meter were between 0.00 and 0.05, a range of 0.05; and the absolute minimum and 
maximum soil moisture (m³/m³) at 2 meters were between 0.23 to 0.75, a range of 0.52 (Table 3).  

 

Table 3. The overall absolute minimum and maximum values for soil temperature, soil moisture at 1 meter and 2 meters, 
and in the 48 hours prior to the first Delhi fly observation and in the 48 hours prior to the peak estimated density day. *In 
bold are the minimum and maximum values recorded in that respective year. 

 

 

Year Variable Yearly 1st Observation Peak Density 

  Min Max Range Min Max Range Min Max Range 

2018-2019 
Soil Temp. 5.13 40.92 35.79 32.03 32.24 0.21 33.28 34.57 1.30 

1 m 0.46 0.74 0.28 0.47 0.47 0.00 0.47 0.47 0.00 
2 m 0.46 0.74 0.27 0.45 0.45 0.00 0.45 0.45 0.00 

2019-2020 
Soil Temp. 5.02 41.473 36.45 28.66 30.24 1.59 33.98 34.33 0.35 

1 m 0.47 0.706 0.24 0.47 0.47 0.00 0.48 0.48 0.00 
2 m 0.44 0.556 0.12 0.46 0.47 0.00 0.45 0.45 0.00 

2020-2021 
Soil Temp. 5.69 41.39 35.69 31.98 32.85 0.87 34.36 34.86 0.49 

1 m 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2 m 0.00 1.19 1.19 0.59 0.61 0.02 0.60 0.61 0.01 

2021-2022 

Soil Temp. 5.90 41.47 35.58 28.08 29.30 1.22 36.38 36.47 0.10 
1 m 0.00 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 

2 m 0.23 0.75 0.52 0.45 0.49 0.04 0.50 0.50 0.00 
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In the 2021-22 period in the 48 hours prior to the first Delhi fly observation, the average daily 
soil temperature (°C) was 28.08 and 29.30, the average daily soil moisture (m³/m³) at a depth of 1 
meter was 0.00 on both days, and the average daily soil moisture (m³/m³) at 2 meters was 0.45 and 
0.49 (Figure 6). 

In the 2021-22 period in the 48 hours prior to the peak density day, the average daily soil 
temperature (°C) was 36.38 and 36.47, the average daily soil moisture (m³/m³) at a depth of 1 meter 
was 0.00 on both days and the average daily soil moisture (m³/m³) at 2 meters was 0.50 and 0.50 
(Figure 6). Prior years data used for comparisons can be found in the Biological Monitoring 
Program’s Delhi Sands flower-loving fly Survey Report (years 2005-2021) prepared for the Western 
Riverside County Multiple Species Habitat Conservation Plan (available online: https://www.wrc-
rca.org/species-surveys/). 

 
Figure 4. Weather station data for 2022 showing the conditions before the first observation of the Delhi fly and before the 
peak observation day. 

DISCUSSION 
In 2022, our goals were to document successful reproduction by Delhi fly at Teledyne, 

estimate population density of adult Delhi fly and compare it to previous years, document persistence 
of the population within appropriate habitat, and gather data to identify co-occurring insect families 
within Core Areas. The monitoring program documented successful Delhi fly reproduction at the 
Teledyne site again in 2022, as well as documenting five teneral individuals and seven exuviae 
during active surveys. The first Delhi fly individual was observed at the Teledyne site on 7 June and 
the last individual of the flight season was observed on 8 August. These observations remain 
noteworthy as the USFWS Recovery Plan states that the flight season historically did not begin until 
early August (USFWS 1997) which was later revised to begin 1 July (USFWS 2004). After the late 
start of the flight season in 2019 (3 July), our data in 2020 and 2021 no longer supports the USFWS 
flight season start date for this species at the Teledyne site; however, in 2022 the first time we 
observed a Delhi fly on 7 June was the earliest we have ever recorded one and resumes the temporal 
shift. Our data also show the end of the flight season at Teledyne is close to a month before USFWS 
had originally suggested (Figure 3). In 2022, the first observed individual was seen six days before 
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the next earliest first observed fresh exuviae in 2018 (13 June). If we had started surveys on or after 
the USFWS recommended start date, we would have missed over half of our observations (Figure 7). 
In an effort to accurately detect the start of the flight season, we will continue to start scouting 
surveys in late May to early June. Continued tracking of environmental parameters over time may 
help us to identify trends that influence Delhi fly emergence. 

 

Figure 5. The number of Delhi fly observations per day in the 2022 flight season. The red line is the recommended 
USFWS start date. 

Density estimates in 2022 decreased from 2021 (Figure 4). This could be a result of a 
very small sample size and therefore may not produce reliable density and detection probability 
estimates. (Buckland et al. 2015). The annual density estimate in 2022 was 1.7 individuals/ha, 
(Figure 4). The total number of survey hours in 2022 was 69.45, which is 26 hours less than in 
2021. We had a reduced effort in 2022 due to various reasons including COVID.  

We intend to increase survey effort in 2023 to maintain the sample size and get a more 
accurate density estimate, while continuing to minimize potential impacts to teneral flies. We plan to 
do this by either increasing the number of surveyors conducting surveys on a survey day but limiting 
the number of survey days per week or by using the same number of surveyors conducting surveys as 
in 2022, but increasing the number of survey days per week, but not both.  

As noted in previous years, we detected most Delhi fly individuals in the western section of 
the site where soils are generally sandier and looser and vegetation is shorter, which could increase 
our chances of observing the Delhi fly. Furthermore, surveyors generally detected Delhi flies on the 
edges of vegetation, rather than in the middle of the open sand dune or in the middle of thicker 
patches of shrubs or trees. Habitat management activities by the MSHCP Land Management Program 
at Teledyne since 2015 (RCA 2020), which includes planting native plants, weeding and maintaining 
paths through the vegetation, anecdotally appear to have been successful in removing non-native 
plant species. Even though the density estimate in 2022 decreased from previous years it is still 
higher than most pre-management years. The lowest density estimate in pre-management years was 
0.31 individuals/ha in 2014 and the lowest density estimate in post-management years was 1.3 
individuals/ha in 2016 (Figure 4). The highest density estimate in the pre-management years was 
2.76 individuals/ha in 2009 and the highest density estimate in the post-management years was 3.4 
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individuals/ha in 2017(Figure 4). The average density estimate in pre-management years was 1.54 
individuals/ha and the average density estimate in post-management years was 1.85 individuals/ha. 
However, our data are exploratory and several more years of line distance surveys and vegetation 
surveys are required to confirm whether this has statistical significance.  

Although we collected data on co-occurring insect species in 2022 (Table 2), we did not 
complete an analysis this year and will revisit the data in 2026 when Arthropod surveys are 
conducted and analyzed. 

The site photos taken this year anecdotally show a noticeable decrease in non-native grasses 
and mustard since management began in 2015, especially in the western section of Teledyne. 

Delhi fly larvae most likely lives in the moisture layer that is in the general area of 2 meters 
below the surface and moves up or down based on environmental conditions, based on the more 
well-understood life cycle of other closely related Rhaphiomidas species. Once they leave the 
moisture layer, the larvae will not survive long (Ken Osborne, consultant, personal communication, 
October 17, 2019).  

Recommendations 

Future Surveys 
The species-specific monitoring objective for Delhi fly states that successful reproduction 

shall be documented at all Core Areas once a year for the first five years after permit issuance 
and then as appropriate, but not less frequently than every eight years thereafter. The MSHCP 
permit was issued in 2004 and the most recent survey was conducted in 2022; therefore, further 
annual surveys to document successful annual reproduction of Delhi fly are not strictly 
mandated. However, given the endangered status of the species we will continue to conduct the 
more intensive line distance surveys to gain an estimate of the Delhi fly’s density, as well as 
document successful reproduction.  As staff are available, we also would like to perform late 
afternoon surveys to observe and collect data on the resources the female Delhi fly utilizes for 
oviposition. (USFWS 1997). 

Conservation and Management 

Evaluating the efficacy of ongoing efforts by the Management Program (RCA 2020) to 
improve habitat conditions for Delhi fly at Teledyne is essential. Vegetation surveys and ground-
dwelling arthropod surveys will continue to be conducted every 5 years to track Delhi fly habitat 
conditions. We plan to continue to conduct the line-transect survey in 2023 to monitor potential 
effects of management activities and Delhi fly population fluctuations. Vegetation and soil 
characteristics will continue to be monitored in conjunction with ongoing management actions 
conducted as described by the Delhi Sands Flower-loving Fly Habitat Management Plan and Delhi 
Sands Flower-loving Fly Habitat Management Update (RCA 2020). Monitoring of the weather 
conditions at the Teledyne site will enable us to further assess the potential effects of weather 
conditions on the Delhi fly. 
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NOTE TO READER: 
This report is an account of survey activities conducted by the Biological 

Monitoring Program for the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP). The MSHCP was permitted in June 2004. Reserve 
assembly is ongoing and is expected to take 20 or more years to complete. The 
Conservation Area includes lands acquired under the terms of the MSHCP and other 
lands that have conservation value in the Plan Area (called public or quasi-public lands in 
the MSHCP). In this report, the term “Conservation Area” refers to these lands as they 
were understood by the Monitoring Program at the time the surveys were conducted. 

The Monitoring Program monitors the status and distribution of the 146 species 
covered by the MSHCP within the Conservation Area to provide information to 
Permittees, land managers, the public, and the Wildlife Agencies [i.e., the California 
Department of Fish and Wildlife (CDFW, formerly California Department of Fish and 
Game) and the U.S. Fish and Wildlife Service]. Monitoring Program activities are guided 
by defined conservation objectives for each Covered Species, other information needs 
identified in MSHCP Section 5.3 or elsewhere in the document, and the information 
needs of the Permittees. A list of the lands where data collection activities were 
conducted in 2022 is included in Section 8.0 of the Western Riverside County Regional 
Conservation Authority (RCA) Annual Report to the Wildlife Agencies.  

The primary author of this report was the 2022 Botany Program Lead, Marisa 
Grillo, and Karyn Drennen. This report should be cited as: Biological Monitoring 
Program. 2023. Western Riverside County MSHCP Biological Monitoring Program 2022 
Engelmann Oak Recruitment Survey Report. Prepared for the Western Riverside County 
Multiple Species Habitat Conservation Plan. Riverside, CA. Available online: 
https://www.wrc-rca.org/species-surveys/. 

While we have made every effort to accurately represent our data and results, it 
should be recognized that data management and analysis are ongoing activities. Any 
reader wishing to make further use of the information or data provided in this report 
should contact the Monitoring Program to ensure that they have access to the best 
available or most current data.  

Please contact the Monitoring Program Administrator with questions about the 
information provided in this report. Questions about the MSHCP should be directed to 
the Executive Director of the RCA. Further information on the MSHCP and the RCA can 
be found at www.wrc-rca.org. 

Contact Information: 

Executive Director Monitoring Program Administrator  
RCA/Riverside County  Western Riverside County MSHCP 
Transportation Commission Biological Monitoring Program 
4080 Lemon Street, 3rd Floor 1835 Chicago Ave., Suite C 
P.O. Box 12008 Riverside, CA 92507 
Riverside, CA 92502  Ph: (951) 320-2168 
Ph: (951) 787-7141
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INTRODUCTION 
Engelmann oak (Quercus engelmannii) has the smallest distribution of all oak 

species found in California and occurs from eastern Los Angeles County to 
northwestern Baja California (Scott 1991; Roberts 1995). Engelmann oak is known 
to hybridize with scrub oaks, historically with Quercus dumosa which was later 
divided into several species including Q. berberidifolia, the scrub oak species most 
commonly found in western Riverside County (Scott 1990; Tucker 1980; Harrison et 
al. 1998). Stands of pure Engelmann oak co-occur with stands of scrub oak, with 
hybridized populations occurring in  microclimatic niches forming a mosaic pattern 
(Sawyer and Keeler-Wolf 1995; Ortego et al 2014). Hybrids of Q. engelmannii x Q. 
berberidifolia can have a combination of characteristics associated with both parents 
(Sork et al 2016). Hybrids often have the blue-green leaf color of Q. engelmannii 
though leaf shape and size varies. The general growth of habit hybrids can be either 
arborescent like Engelmann oak, having a single, tall trunk or a shorter, shrubby 
habit, like that of scrub oak, with multiple stems (Tucker 1980; Riordan et al 2016).  

Engelmann oak is one of 63 rare plant species covered by the Western 
Riverside County Multiple Species Habitat Conservation Plan (MSHCP, Dudek & 
Associates 2003). Riverside County accounts for approximately 6% of the remaining 
Engelmann oak populations in California (Scott 1991).  

The largest occurrence of Engelmann oak in western Riverside County occurs 
at the Santa Rosa Plateau Ecological Reserve (SRP), and stretches west along 
undeveloped areas in a narrow band through the Tenaja Corridor to the eastern 
boundary of the San Mateo Canyon Wilderness Area in the Cleveland National 
Forest (CNF). We refer to these three sites collectively as the SRP complex. 
Additional populations occur at the Southwestern Riverside County Multi-Species 
Reserve (Multi-Species Reserve, MSR) and the Santa Margarita Ecological Reserve 
(SMER). Smaller occurrences at Bautista Canyon (in the Santa Rosa Hills) and 
Wilson Valley were added to recruitment surveys in 2018 (Biological Monitoring 
Program 2019; Figure 1). Information regarding remnant occurrences elsewhere 
within the Plan Area, not included in recruitment surveys, can be found in 
Monitoring Program Rare Plant Survey reports (available at http://www.wrc-
rca.org/about-rca/monitoring/monitoring-surveys/). 

The MSHCP identifies three objectives for this species. Objective 1 requires 
the conservation of ≥19,070 acres of suitable habitat including woodlands and forests 
in the Santa Ana, Riverside Lowlands, and San Jacinto Foothills Bioregions. 
Objective 2 requires the inclusion of 33 known occurrences of this species, including 
the core locations at the Santa Rosa Plateau and the Santa Ana Mountains. Objective 
3 requires the maintenance of recruitment at a minimum of 80% of the conserved 
populations as measured by the presence/absence of seedlings and/or saplings across 
any consecutive five years (Dudek & Associates 2003). We used Objectives 1 and 2 
for guidance on where to conduct rare plant monitoring surveys. The populations we 
found during rare plant monitoring surveys are then further monitored for 
recruitment per Objective 3. Only Objective 3 is relevant to this project. 
Additionally, Table 5.8 Summary of Survey Requirements for Covered Species as per 
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the Species Objectives, of the MSHCP (Volume 1) requires a minimum level of 80 % 
occupancy of known locations (Dudek & Associates 2003), which is presented in the 
2022 Rare Plant Monitoring Report. The objective states that we are to measure 
recruitment by the presence/absence of seedlings and/or saplings, however 
production of seedlings and saplings is often not a limiting factor in the regeneration 
of oak stands, rather the survivorship of these seedlings and saplings. Survivorship is 
often limited by overgrazing, exotic grass presence, altered fire regimes, and resource 
competition which hinder this process (Muick and Bartolome 1987; Lathrop and 
Osborne 1990, 1991). We can more informatively track whether successful 
regeneration of Engelmann oak populations is occurring by quantifying change in 
abundance of oaks in different age classes and by tracking the growth of seedlings 
and saplings into adult trees through time. 

Our specific goals and objectives for surveys conducted from 2020 through 
2022 were as follows: 

Survey Goals and Objectives 
1. Quantify Engelmann oak abundance at the five survey sites: SRP complex,

SMER, MSR, Bautista Canyon, and Wilson Valley.
a. Record abundance of Engelmann oaks within sample plots in three

age classes: seedlings, saplings, and adult trees (see Survey Methods
below for a description of these age classes).

b. Compare abundance within plots across survey seasons.

2. Assess the health of the adult Engelmann oak population by estimating
percent leaf loss for individual adult trees within plots.

3. Determine whether recruitment is occurring at 80% of all conserved
populations within the Plan Area, as measured by the presence/absence of
seedlings and/or saplings across any consecutive five years (2018-2022).

METHODS 
Protocol Development 

2007-2009: Engelmann oak recruitment was documented by using 30 meter 
(m) × 5 m belt transects. We collected data on variables including health, basal
diameter, height and stem count of seedlings and saplings, diameter at breast height,
defoliation, percent branch loss, and acorn production of adults, ground type, and
canopy cover. Recruitment in the plots was calculated by presence of seedlings
and/or saplings at each of the sites with populations of Engelmann oak in the
Conservation Area. While this survey method provided useful information about
factors affecting oak recruitment, the study design required excessive resources.
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2010–2011: Due to the labor-intensity of the prior design, we implemented a 
population sub-sampling design at the SRP complex and MSR that used circular plots 
randomly distributed within an Engelmann oak vegetation map (CDFG 2005). Collection 
of data on all variables except defoliation of adult trees were discontinued. These changes 
improved statistical effectiveness by increasing randomness where large Engelmann oak 
populations occur, while allowing an increased sample size due to a decreased survey 
time per sampling unit. Results from these surveys determined that a sample size of 
approximately 400 plots at the SRP complex was sufficient to obtain stable means of oak 
abundances across the study (Biological Monitoring Program 2011).  

2011-2012: We sampled 398 plots at the SRP complex, added SMER as a third 
study site, and reintroduced data collection for adult tree health, tracking all saplings on 
plots and recording sapling basal diameter and height.  

2015-2018: Due to the majority of Engelmann oak occurring in the SRP complex, 
the sites were weighted by population size to better reflect the density of occurrences. 
Smaller sites that do not have recruitment survey plots had complete counts of 
Engelmann oaks. For sites with recruitment study plots, population size was extrapolated 
from survey data where baseline tree count = (number of trees / number of plots) x 
(14.147 plots per hectare) x (hectares at site). We calculated the rate of seedlings that 
grew into saplings as well as the rate of saplings that grew into adults and compared the 
number of saplings and adults that died to determine if replacement (1:1) was occurring 
at each site. Also, during the winter of 2018, we added and sampled survey plots at 
Bautista Canyon and Wilson Valley.  

2020-2022: We began delineating the populations of Engelmann oak on 
Conserved Land by applying the "quarter section rule" (Dudek & Associates 2003) to 
occurrence data, as we do for rare plant monitoring objectives, instead of weighting 
populations sizes at the site level.  The "quarter section rule" is derived from language in 
the Rare Plant species objectives language which states that when counting species 
localities, a "locality in this sense is not smaller than one quarter section". Using the 
Public Land Survey System layer in ArcGIS, we use the quarter section rule to delineate 
occurrences for species that tend to grow in large meta populations such as forests and 
fields. We did not calculate the replacement rate during 2020-2022. 

Protocol and methodology details can be found in the respective Western 
Riverside County MSHCP Biological Monitoring Program Engelmann Oak Recruitment 
Survey Report available at https://www.wrc-rca.org/species-surveys/). The current 
protocol can be found at https://www.wrc-rca.org/protocols/. Prior protocols can be 
obtained by contacting the Monitoring Program. 

Study Site Selection 
At the beginning of the study in 2010, we used the 2005 Geographic Information 

System (GIS) vegetation map of Western Riverside County (CDFG et al. 2005) to 
delineate a survey area of Engelmann oak habitat within the SRP complex. Based on the 
Sawyer and Keeler-Wolf definition of a vegetation association (1995), we selected 
vegetation polygons where Engelmann oak is dominant or co-dominant with coast live 
oak (Quercus agrifolia), scrub oak (Q. berberidifolia), and/or western sycamore 
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(Platanus racemosa). Using the “spsurvey” package (Kincaid and Olsen 2009) of the R 
statistical program v. 2.5.1 (R Development Core Team 2007), we distributed points 
within this vegetation map following a Generalized Random Tesselation Stratified 
(GRTS) sampling design. GRTS designs create a spatially balanced distribution of 
samples that lead to more uniform coverage of patchy landscapes than a truly random 
sample (Theobald et al. 2007) and allow changes to the sample size without adversely 
affecting spatial balance. Each of the random points was buffered 15 meters to create 
circular survey plots with an area of 707 m2. Overlapping plots were excluded.  

Because of the large geographic separation of the populations at MSR and SMER, 
we distributed survey plots at these locations independently of the larger population at the 
SRP complex. We used the 2005 GIS vegetation map (CDFG et al. 2005) to distribute 
plots at SMER. Because the 2005 vegetation map described above does not identify 
Engelmann oak vegetation associations at MSR, we used location information provided 
by Zachary Principe (The Nature Conservancy) from survey work conducted in 2004 at 
MSR to delineate two distinct areas occurring within the mapped Coast Live Oak 
association (Sawyer and Keeler-Wolf 1995) where individual adult Engelmann oak trees 
have been observed. We then distributed points throughout the resulting polygon using 
the GRTS sampling design. The sample sizes for MSR and SMER were 10 plots and 25 
plots, respectively. 

Because of the large geographic separation of the populations at Bautista Canyon 
and Wilson Valley, we also distributed survey plots at these locations independently. We 
used ArcGIS (ESRI 2017) to delineate habitat in these two areas based on location 
information from rare plant survey work previously conducted in 2018, where individual 
Engelmann oak trees had been observed (Biological Monitoring Program 2019). Due to 
the different topography of these sites (i.e., steep, narrow canyons), points were 
distributed using lines instead of polygons. Using the “spsurvey” package (Kincaid and 
Olsen 2009) of the R statistical program v. 3.4 (R Development Core Team 2007), we 
distributed points (i.e., plot locations) along these lines following the GRTS sampling 
design. The sample sizes for Bautista Canyon and Wilson Valley were seven plots and 
three plots, respectively. 

Survey Methods 
The full survey protocol (Western Riverside County MSHCP Biological 

Monitoring Program 2022 Engelmann Oak Recruitment Survey Protocol) can be found at 
https://www.wrc-rca.org/survey_protocols/. 

Two surveyors used the distance and bearings to the landmarks provided on plot 
maps to locate the plot center points. We measured the edges of each circular plot by 
extending four 15-m long transect tapes from the center point to the four cardinal 
directions. Surveyors recorded all Engelmann oak and hybrid individuals (seedlings, 
saplings, and adults) with at least 50% of their basal stem located within the survey plot. 
Based on Muick and Bartolome (1987), we defined seedlings as individuals with a basal 
diameter of <1 centimeter (cm), saplings as individuals with a basal diameter between 1–
10 cm, and adults as individuals with a basal diameter ≥10 cm (see also Lathrop and 
Osborne 1991, Principe 2002). We used basal diameter as a surrogate for age because 
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mortality risks and reproductive behavior are often size-dependent (Tyler et al. 2006) and 
because size can be more accurately recorded than other methods of capturing age. 

All saplings on plots were measured and individually tagged with wired 
aluminum tags to be tracked across survey seasons during future surveys. Surveyors 
recorded basal diameters and height categories (e.g., short or tall, where short is <1.37 m 
and tall is ≥1.37 m) of saplings (Griffin and Muick 1990). We also noted if there was 
presence of recent fire that may have impacted saplings. All seedlings were counted in 
each plot. Large seedlings that looked like they may be at least one centimeter in basal 
diameter were measured with calipers to determine whether they had grown into saplings. 
Individuals that exceeded one centimeter, now saplings, were tagged to identify during 
sapling monitoring. 

To assess the overall health of the Engelmann oak woodland within the survey 
area, surveyors estimated the crown density of all adult trees in plots. To estimate percent 
defoliation, two surveyors stood 90⁰ apart from each other in order to have different 
views on the same tree. Surveyors stood about one tree length from the trunk of the tree 
in order to have a full view of the tree’s canopy (Zarnoch et al. 2004). A fully foliated 
individual received a rating near 0% while sparsely foliated trees received higher leaf-
loss ratings, up to 100%. Surveyors used a photographic guide developed by the 
Monitoring Program, depicting varying percentages of defoliation, to aid in consistent 
estimates across surveyors and survey seasons. Surveyors averaged their estimates to 
reach a final value, which was recorded in the appropriate defoliation percentage 
category (0%, 1-10%, 11-20%, 21-40%, 41-60%, 61-80%, 81-100%). Surveyors also 
examined all Engelmann oak and coast live oak located within the survey plots for signs 
of insect or pathogen infestation using a photographic guide adapted from materials 
distributed by the United States Department of Agriculture Forest Service (2008). 
Specifically, surveyors looked for goldspotted oak borer (Agrilus auroguttatus) exit 
holes, bleeding, cankers, branch loss, and scarring (USDA FS 2008). We recorded acorn 
production for each adult tree by assigning individuals to an acorn class (0 through 4, 
indicating no acorns, few acorns, fair crop, good crop, and "bumper” crop) and by 
conducting 15-second timed acorn counts (Koenig et al. 1994).  

Surveyors recorded hybrids between adult Engelmann oak and scrub oak as one 
of two types based on morphological characteristics: either more closely resembling 
Engelmann oak (H1), or more closely resembling scrub oak (H2), while still exhibiting 
morphological features of Engelmann oak. Predominance of characteristics was 
considered, such as leaf shape and color, appearance of the bark, and acorn shape. 
Because we have observed in previous survey seasons that leaf type can be highly 
variable in hybrids, even on a single individual, we chose to simplify the classification of 
questionable individuals based on growth habit: a hybrid oak with a tall, single trunk was 
classified as H1, and a hybrid oak with multiple trunks and a smaller, shrub-like habit 
was classified H2. For seedlings and saplings, surveyors did not differentiate between 
hybrid types; instead, they determined if an individual was closer to a pure Engelmann 
(Pure) or a hybrid (Hybrid). If a surveyor was unable to classify an individual with 
confidence, the Botany Program Lead revisited the plot to make a final determination. 

253



2022 Engelmann Oak Recruitment Survey Report 

Western Riverside County MSHCP 7 
Biological Monitoring Program 

Training 
Prior to the start of oak surveys, all field personnel participated in an office-based 

training and studied the protocol. During this training, surveyors received an overview of 
the Engelmann oak recruitment project to date and studied photos of Quercus 
engelmannii, Q. agrifolia, Q. berberidifolia, and Q. engelmannii × berberidifolia hybrids. 
All surveyors participated in field-based training with experienced staff and learned to 
identify mature Engelmann oaks, seedlings, and saplings. They were trained on plot 
relocation and data collection procedures. After completing the oak training, observers 
were able to differentiate between the Engelmann oaks, scrub oaks, Engelmann oak/scrub 
oak hybrids, and coast live oaks. Additionally, observers were able to accurately relocate 
survey plots, estimate percent leaf loss of adult oaks, measure basal diameter of juvenile 
oaks, and record data using Personal Data Assistants (PDAs). 

Data Analysis 
We mapped abundance for all Engelmann oaks observed in 2020-2022 using 

ArcGIS Desktop 10.5 (ESRI 2023). Count ranges symbolized were defined by ArcGIS, 
which uses Jenks Natural Breaks algorithm (ESRI 2017). We adjusted the ranges slightly 
so that they were the same for all maps and therefore comparable across sites and age 
classes. Count range categories were 0, 1-3, 4-7, 8-12, and 13 or more. 

We calculated basic descriptive statistics, including number observed, percent 
change, means, and variance by age class for plots surveyed in both 2015-2018 and 2020-
2022 seasons. For each age group, at each site, we ran two-tailed paired t-tests (i.e., 
comparisons of means) to check plots for significant changes in abundance between the 
2015-2018 and 2020-2022 survey seasons (Social Science Statistics 2023).  

Recruitment Analysis 

Species Objective 3 requires that recruitment is maintained at a minimum of 80% 
of conserved populations as measured by the presence/absence of seedlings and/or 
saplings across any consecutive five years. Using data collected from rare plant 
monitoring surveys, we determined the locations of all known Engelmann oak 
populations in the Conservation Area. In the case where populations are somewhat 
contiguous and it is difficult to delineate separate occurrences across large geographic 
areas, we use what we call the “quarter-section rule” (Dudek & Associates 2003). Using a 
shapefile of the Public Land Survey System (BLM 2008), we interpret this quarter-
section rule to mean that occurrences located in different quarter-sections can be 
considered different occurrences or populations. To be considered separate populations, 
they must be a minimum of one quarter section apart. We calculated recruitment of the 
conserved populations by looking at the presence of seedlings and/or saplings in each of 
these recruitment polygons as delineated by the quarter section rule.  

254



2022 Engelmann Oak Recruitment Survey Report 

Western Riverside County MSHCP 8 
Biological Monitoring Program 

RESULTS 
Between 19 October 2020 and 12 March 2021, we surveyed 385 plots at the SRP 

complex. Between 13 October 2021 and 16 December 2021, we surveyed 25 plots at the 
Santa Margarita Ecological Reserve (SMER), and 10 plots at the Multi-Species Reserve 
(MSR). Between 12 October 2022 and 01 November 2022, we surveyed 7 plots at 
Bautista Canyon and 3 plots at Wilson Valley.  

Abundance of Engelmann Oaks within Surveyed Plots 
We calculated total number observed and mean counts of adult trees, saplings, 

and seedlings per plot per site, and tested for significant differences in abundance 
between the last reporting season, 2015-2018 and the current reporting season 2020-2022 
(Table 1).  

Table 1. Engelmann oak counts and mean abundance within plots by survey site. Number observed, 
percent change (Δ), means (μ 1 and μ 2), variances (σ1 and σ2), and t scores by age class for plots surveyed 
in both season 1 (2015-2018) and season 2 (2020-2022). Note: Season 1 includes surveys at the SRP 
Complex in 2015-2016, SMER and MSR in 2017, and Bautista Canyon and Wilson Valley in 2018. 
Significant results (p < .05) are in bold text. 

Site Age Class 2015-2018 2020-2022 % Δ μ 1  μ 2  σ1 σ2 t p 

Santa Rosa 
Plateau 
Complex 

Adult 724 734 1.4 1.88 1.91 6.98 7.19 1.34 .182 
Sapling 415 464 11.8 1.08 1.21 9.91 12.56 3.26 .001 
Seedling 1856 742 -60.0 4.83 1.93 1229.77 37.60 -1.83 .069

Santa 
Margarita 
Ecological 
Reserve 

Adult 60 60 0 2.4 2.4 14.67 14.67 0 1
Sapling 0 0 0 0 0 - - - - 
Seedling 0 17 - 0 0.68 0 11.56 1 .327 

Multi-
Species 
Reserve 

Adult 11 11 0 1.1 1.1 1.21 1.19 0 1 
Sapling 2 2 0 0.2 0.2 0.40 0.40 0 1 
Seedling 48 13 -72.9 4.8 1.3 85.73 4.68 -1.36 .206

Bautista 
Canyon 

Adult 26 27 3.8 3.71 3.86 10.90 12.48 1 .356
Sapling 16 19 18.8 2.26 2.71 15.57 21.57 1.44 .200 
Seedling 95 137 44.2 13.57 19.57 849.62 1646.29 1.30 .240 

Wilson 
Valley 

Adult 5 5 0 1.67 1.67 - - - - 
Sapling 0 0 0 0 0 - - - - 
Seedling 0 0 0 0 0 - - - - 

We mapped data for numbers of adult Engelmann oaks (Figures 2 and 3), saplings 
(Figures 4 and 5), and seedlings (Figures 6 and 7), observed on all plots that were 
surveyed during the 2020-2022 survey season.  
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Figure 2. Adult Engelmann oak abundance at the Santa Rosa Plateau complex.

Date: 13 April 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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Figure 3. Adult Engelmann oak abundance at Santa Margarita Ecological Reserve, Multi-Species Reserve, Bautista Canyon, and Wilson Valley survey sites.

Date: 14 April 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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Figure 4. Sapling Engelmann oak abundance at the Santa Rosa Plateau complex.

Date: 13 April 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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Figure 5. Sapling Engelmann oak abundance at Santa Margarita Ecological Reserve, Multi-Species Reserve, Bautista Canyon, and Wilson Valley survey sites.

Date: 14 April 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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Figure 6. Seedling Engelmann oak abundance at the Santa Rosa Plateau complex.

Date: 13 April 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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Figure 7. Seedling Engelmann oak abundance at Santa Margarita Ecological Reserve, Multi-Species Reserve, Bautista Canyon, and Wilson Valley survey sites.

Date: 14 April 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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Population Health of Adult Engelmann Oaks 
At the SRP complex, the median defoliation level was 21-40% and the mode 

defoliation level was also 21-40% (Figure 8). Nineteen percent of the adult Engelmann 
oak trees surveyed at the SRP complex appeared to be hybrid individuals (x Quercus 
berberidifolia).  

Figure 8. Percent defoliation (i.e., “leaf loss”) of adult Engelmann oak trees at the Santa Rosa 
Plateau complex. Hybrid trees are defined as trees that exhibit characteristics of both scrub oak 
and Engelmann oak while pure trees show only characteristics of Engelmann oak.   

The median defoliation at SMER in 2021 was 41-60% and the mode defoliation 
level was also 41-60%. Forty-two percent of the adult trees at SMER appeared to be 
hybrid individuals (x Quercus berberidifolia). The median and mode defoliation level at 
MSR in 2021 were both 61-80%. Thirty-six percent of the adult trees at MSR appeared to 
be hybrid individuals (x Quercus berberidifolia). The median and mode defoliation level 
at Bautista Canyon in 2022 was 21-40%. Forty-eight percent of the adult trees in Bautista 
Canyon appear to be hybrid individuals (x Quercus berberidifolia). The median 
defoliation level at Wilson Valley in 2022 was 11-20% while the mode level was 1-10% 
(Figure 9). Sixty percent of the adult trees at the Wilson Valley site appear to be hybrid 
individuals (x Quercus berberidifolia).  
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Figure 9. Percent defoliation (i.e., “leaf loss”) of adult Engelmann oak trees at Santa Margarita 
Ecological Reserve (SMER), Multi-Species Reserve (MSR), Bautista Canyon (BC), and Wilson 
Valley (WV). Hybrid trees are defined as trees that exhibit characteristics of both scrub oak and 
Engelmann oak while pure trees show only characteristics of Engelmann oak.   

Recruitment 
Using data from rare plant monitoring surveys, and utilizing the quarter-section 

rule, we determined there are a total of 42 conserved populations of Engelmann oak. Of 
these 42 populations, only 27 had evidence of recruitment and 15 had adults only (Figure 
10). Therefore, 64% of conserved populations of Engelmann oak maintain recruitment 
and the Objective (3) of 80% recruitment was not met. 
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Figure 10. Recruitment status of the conserved populations of Engelmann oak.

Date: 17 May 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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DISCUSSION 
Abundance of Engelmann Oaks 

Engelmann oak was found at all 42 (100%) conserved locations, therefore 
meeting the species survey requirement of 80% occupation (MSHCP Table 5.8; Dudek 
and Associates 2003).  

The only statistically significant change in abundance that we have documented 
was the increase in the numbers in the sapling age class from season 1 to season 2 at the 
SRP complex. This could be due to the high number of seedlings present in the previous 
survey round. Seedling abundance at this site was very high in 2015-2016, with 1856 
seedlings documented in plots. Of these seedlings, 59 (3.18%) grew into saplings in 
2020-2021. There were fewer seedlings found on plots at the SRP complex this current 
survey round but was not significantly different from the previous survey round. The 
variance for seedlings is the highest of the three age classes due to the ephemeral nature 
of seedlings. Saplings and adult trees are more likely to survive between survey years 
whereas seedlings are more susceptible to drought, herbivory, fire, and pests. While 
seedling abundance at SRP decreased by 60%, the high variance of seedlings in plots 
accounts for the lack of a statistically significant difference. The overall abundance of 
adult Engelmann oaks documented at SRP was 1.4% (n=10) greater in season 2 than 
season 1. This was due to 39 adult trees (5.3%) being recorded as newly dead, 24 
saplings (3.3%) growing into new adults, and an additional 25 adults (3.4%) that were not 
detected during past surveys. It is possible that the increase in number of adults detected 
in season 2 was due to changes in detection probability.  

Engelmann oak abundance at SMER was the same in 2021 as documented in 
2017 with 60 adult trees and no saplings in plots. However, in 2021 we documented 17 
seedlings in plots. This is the first time seedlings have been documented at this site 
during our recruitment monitoring efforts. Future surveys will show whether these 
seedlings survive and grow into the sapling age class.  

Abundance at MSR was the same for adult and sapling age classes but there were 
72.9% fewer seedlings than the previous survey round, though not a statistical difference 
due to the high variance for this age class. Since none of the seedlings documented at 
MSR in 2017 grew into saplings by 2021 surveys, there may be biotic or environmental 
factors affecting seedling survival and growth at this site such as herbivory. It has been 
observed that herbivory of seedlings by small rodents has been a problem at SRP (Carole 
Bell, personal communication). 

Bautista Canyon had slight increases in all three age classes in 2022, though none 
were significantly different from 2018. Adult abundance increased by 3.8%, saplings 
increased by 18.8%, and seedlings by 44.2%. At Bautista Canyon, one sapling grew into 
a new adult. Increases in all three age classes suggest favorable habitat and growing 
conditions for Engelmann oak at this site. Data were collected for habitat observed in the 
vicinity of saplings and will be analyzed the next season’s recruitment survey report. This 
may provide some insight into what features constitute favorable habitat. We do not 
collect data on water availability, however this population occurs in a canyon drainage 
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where water was present and somehow the Fairview fire passed over this canyon without 
burning the oak trees. As proximity to water is frequently observed near Engelmann oaks 
at the SRP, it is possible that water availability is contributing to the success of this small 
population. 

Wilson Valley abundance remained the same with only 5 adults present on plots 
with no saplings or seedlings. We observed acorns on both the hybrid and pure trees at 
this site, but they do not appear to be germinating, or seedlings are not surviving long 
enough to be observed. Three of the 5 trees (60%) are hybridized with scrub oak. The site 
is dry, scrubby, and rocky. In regard to the genetic evolution of Engelmann oak as 
southern California changed to a Mediterranean climate, research supports that “it is 
likely that Q. engelmannii is poorly adapted to survive outside of its narrow niche of low 
to mid-elevation plateaus in southern California and will be under greater threats of 
population declines in the future. It is possible that ancient introgression allowed this 
species to persist and current hybridization may continue to play that role” (O’Donnell, et 
al. 2021). The Wilson Valley Engelmann oaks appear to be a remnant population that has 
survived through hybridization but is no longer able to reproduce. 

Population Health of Adult Engelmann Oaks  

We assessed the health of adult Engelmann oak populations at the five survey 
sites through defoliation estimates. The majority of trees at the SRP complex fell in the 
21-40% defoliation category for both hybrid and pure trees. While there were trees with 
high leaf loss, more trees at this site had less than 40% defoliation. In 2019, the Tenaja 
Fire burned almost 2000 acres at the Santa Rosa Plateau Ecological Reserve. Using the 
Tenaja Fire Perimeter shapefile (USGS 2019) we determined that 68 plots with 104 adult 
trees were within the fire footprint. Many of the trees in the highest defoliation category 
(81-100%) were in the footprint of the Tenaja Fire. Research on the effects of fire on 
Engelmann oaks shows increased adult mortality corresponding with the severity of fire 
scars; however, tree mortality from fire is low at SRP, saplings are relatively abundant, 
and it is common for saplings to grow rapidly after the death of the parent tree (Principe 
2014). For these reasons, it is difficult to know whether the fire had an overall negative 
impact on the SRP population. 

Defoliation was slightly higher at SMER with most trees in the 41-60% leaf loss 
category. More trees at SMER had defoliation greater than 40% for both pure and hybrid 
trees. Defoliation was highest across at all sites at MSR with the median and mode 
category being 61-80% leaf loss. All trees at this site had at least 20% leaf loss for both 
pure and hybrid trees. The Bautista Canyon site had lower levels of defoliation, with the 
majority of individuals falling in the 21-40% for both pure and hybrid trees. While 
Wilson Valley had the lowest defoliation categories (median 11-20% mode 1-10%), this 
is likely due to the small sample of five trees. There were more trees with lower 
defoliation at the SRP complex than at other sites, which is likely due to the larger 
sample size at the SRP complex. There were also more hybrids documented in the 
smaller populations, including Bautista Canyon and Wilson Valley, than the larger 
population at the SRP complex.  
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Recruitment 

We have confirmed 42 geographically delineated (conserved) populations of 
Engelmann oaks across the Plan Area utilizing the quarter section rule. Recruitment has 
been documented at 64% (n = 27) of the conserved populations (via combined survey 
results of 2020, 2021, 2022 and surveys of remnant populations); therefore, the Species 
Objective 3 has not been met.  

We documented successful recruitment at the SRP complex, MSR, and Bautista 
Canyon as determined by the presence of saplings and seedlings. No saplings were 
present at SMER, though there were 17 seedlings found on plots. No recruitment was 
observed at the Wilson Valley survey site which indicates that site conditions were not 
ideal for the germination and/or survivorship of seedlings and saplings. The Engelmann 
oak population at this site is very small, with the three survey plots covering the 
population. Environmental factors that could potentially contribute to the absence of 
recruitment at this site include prolonged drought conditions or poor-quality habitat, 
including dense grasses and thick thatch. We will continue to monitor the site for signs of 
recruitment and habitat features that may be affecting recruitment.  

Recruitment at SMER is a concern due to the low number of seedlings and lack 
of saplings. The last single sapling (pure or hybrid) was recorded in 2011 but could not 
be relocated in 2015 and therefore, was presumed dead. In 2021 we recorded 17 new 
seedlings and we will need to wait until the next survey period (2025-2029) to know 
how many of them survived to become saplings. There may have been a lack of 
production of acorns in the past or low levels of seedling germination or survival. A 
large illegal marijuana grow was found during surveys in 2021 that could have 
negatively affected the Engelmann oak population. The diversion of water from the 
creek to the grow site may have reduced the available water for the oak population.   

The Fairview Fire burned almost 30,000 acres in Hemet along Bautista Road in 
September 2022. We surveyed the recruitment plots in October once conditions were safe 
to access the site. Fortunately, the plots were spared from the fire likely due to the natural 
topography of the canyon in which they occur. There was no obvious effect on the plots 
or Engelmann oak trees from the fire. Engelmann oak individuals in other areas of the 
site were burned and likely died.  

Recommendations  
Recruitment Objective  

We recommend continuing to use the rare plant monitoring survey data and the 
quarter-section rule to determine if the recruitment objective is being met at 80% of 
conserved populations. In addition, we recommend continuing to track individual 
saplings to calculate replacement. Using only a presence/absence metric cannot capture 
replacement of senescing individuals or contraction/expansion of local populations. This 
replacement metric is more useful to reserve managers and more meaningful to the 
overall conservation of Engelmann oak populations.   
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Hybrid Engelmann Oaks 

We detect and record hybridization with scrub oak by examining characteristics 
of leaves, acorns, bark, and general habit. Characteristics can vary considerably, even on 
a single individual, making determination of hybridization difficult in the absence of 
genetic testing. Results from previous recruitment surveys were not significant when 
hybrid oak data were tested separately so we reported the results of both type classes 
combined throughout this report.  

Research of Q. Engelmanni hybridization suggests that hybridization occurs only 
in certain microclimatic niches where stands of parent species overlap, and that 
hybridization, while a source of contributing favorable alleles, is not a threat to Q. 
Engelmanni populations (Ortego et al 2014). We recommend continuing to report on 
percentages of hybrids observed and combining hybrids with pure Q. Engelmanni for 
abundance and recruitment calculations. 

Future Surveys  

Our survey sites (SRP complex, MSR, SMER, Bautista Canyon, and Wilson 
Valley) are distributed within eight vegetation alliances where Engelmann oak is 
dominant or co-dominant. We recommend, after sufficient data have been collected, 
examining changes in abundance and recruitment patterns within different vegetation 
alliances, which may help us better understand the ecology of Engelmann oaks. 
Additionally, the scattered remnant populations that are too small for meaningful 
statistical analysis should continue to be monitored for presence/absence of seedlings and 
saplings.  

We recommend that habitat data for saplings be analyzed in the next reported 
season to determine whether there are significant habitat features that contribute to 
successful progression from seedling though to the adult life stage. Identifying optimal 
habitat features may help advise reserve management. 

We also recommend that land managers continue to address potential threats to 
Engelmann oak populations including illegal marijuana grows, water diversion, and 
illegal herbicide use. All conserved Engelmann oak populations should continue to be 
monitored for other potential threats including wildfires, novel invasions of exotic plants 
that could outcompete Engelmann oak seedlings, and the spread of pathogens and pests, 
such as the goldspotted oak borer.  
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NOTE TO READER: 
This report is an account of survey activities conducted by the Biological Monitoring 
Program for the Western Riverside County Multiple Species Habitat Conservation Plan 
(MSHCP). The MSHCP was permitted in June 2004. Reserve assembly is ongoing and is 
expected to take 20 or more years to complete. The Conservation Area includes lands 
acquired under the terms of the MSHCP and other lands that have conservation value in the 
Plan Area (called public or quasi-public lands in the MSHCP). In this report, the term 
“Conservation Area” refers to these lands as they were understood by the Monitoring 
Program at the time the surveys were conducted. 
The Monitoring Program monitors the status and distribution of the 146 species covered by 
the MSHCP within the Conservation Area to provide information to Permittees, land 
managers, the public, and the Wildlife Agencies [i.e., the California Department of Fish and 
Wildlife (CDFW, formerly California Department of Fish and Game) and the U.S. Fish and 
Wildlife Service]. Monitoring Program activities are guided by defined conservation 
objectives for each Covered Species, other information needs identified in MSHCP Section 
5.3 or elsewhere in the document, and the information needs of the Permittees. A list of the 
lands where data collection activities were conducted in 2022 is included in Section 8.0 of the 
Western Riverside County Regional Conservation Authority (RCA) Annual Report to the 
Wildlife Agencies.  
The primary author of this report was the 2022 Mammal Program Lead, Jennifer Hoffman. 
This report should be cited as: Biological Monitoring Program. 2023. Western Riverside 
County MSHCP Biological Monitoring Program 2022 Los Angeles Pocket Mouse Survey 
Report. Prepared for the Western Riverside County Multiple Species Habitat Conservation 
Plan. Riverside, CA. Available online: https://www.wrc-rca.org/species-surveys/. 
While we have made every effort to accurately represent our data and results, it should be 
recognized that data management and analysis are ongoing activities. Any reader wishing to 
make further use of the information or data provided in this report should contact the 
Monitoring Program to ensure that they have access to the best available or most current data.  
Please contact the Monitoring Program Administrator with questions about the information 
provided in this report. Questions about the MSHCP should be directed to the Executive 
Director of the RCA. Further information on the MSHCP and the RCA can be found at 
www.wrc-rca.org. 
Contact Information: 
Executive Director    Monitoring Program Administrator  
RCA/Riverside County    Western Riverside County MSHCP 
Transportation Commission   Biological Monitoring Program 
4080 Lemon Street, 3rd Floor   1835 Chicago Ave., Suite C 
P.O. Box 12008    Riverside, CA 92507 
Riverside, CA 92502    Ph: (951) 320-2168 
Ph: (951) 787-7141  
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INTRODUCTION  
Los Angeles pocket mouse (Perognathus longimembris brevinasus; LAPM) is a 

California species of special concern that historically ranged from the San Fernando 
Valley eastward to the city of San Bernardino and southeast to the Aguanga area of 
Riverside County (Williams et al. 1993). The species typically occurs on open landscapes 
associated with alluvial, aeolian, or well-drained upland deposits of sandy soil, and is 
believed to be in decline due to habitat loss affiliated with agricultural and urban 
development (Jameson and Peeters 1988; Williams et al. 1993; Dudek & Associates 
2003). These open landscapes with sandy soils are associated with the following habitats: 
chaparral, coastal sage scrub (Riversidean sage scrub, Riversidean alluvial fan sage scrub, 
and Diegan coastal sage scrub), desert scrub, grassland, and vernal pools and playas 
(Dudek & Associates 2003). The current distribution of LAPM across the Western 
Riverside County Multiple Species Habitat Conservation Plan (MSHCP) Area is not well 
understood, partly due to seasonal cycles of activity which make this species difficult to 
detect.  

Pocket mice spend much of their lives underground, with ephemeral bouts of 
surface activity offset by intervals of subterranean aestivation and torpor (French 1976; 
1977). Timing and duration of activity cycles can vary across seasons, and appear to be a 
function of soil temperature, food availability, and ambient air temperature (French 1976; 
1977). Detectability of LAPM is therefore dependent on conditions suitable for surface 
activity when the species is available for trapping, and population estimates should 
account for variation in detectability across and within seasons.  

The MSHCP species-specific objectives for LAPM call for the conservation of at 
least 2000 acres (ac) (approximately 809 hectares [ha]) of suitable habitat in each of 
seven Core Areas: 1) San Jacinto Wildlife Area-Lake Perris Reserve, 2) the Badlands, 3) 
San Jacinto River-Bautista Creek, 4) Anza Valley, 5) Lake Skinner-Domenigoni Reserve 
(i.e., Southwestern Riverside County Multi-Species Reserve), 6) Potrero Valley, and 7) 
Temecula Creek (Figure 1). Species Objective 4 states that each Core Area must support 
a stable or increasing population and at least 30% (4200 ac) of the suitable habitat must 
be occupied as measured over any eight consecutive years (Dudek & Associates 2003). 
The Plan also identifies six additional areas from which at least 10,000 ac of suitable 
habitat must be conserved: 1) Santa Ana River, 2) Wilson Creek, 3) Vail Lake, 4) Warm 
Springs Creek, 5) San Timoteo Creek, and 6) San Gorgonio Wash. 

The Biological Monitoring Program has conducted surveys for LAPM over 
multiple years (Biological Monitoring Program 2006; 2007; 2008; 2011a; 2012a; 2013; 
2021; 2022). Our earliest surveys, focused on defining a pattern of seasonal surface 
activity and delineating the distribution of this species across Core Areas. We detected 
LAPM year-round but found seasonal variability in above-ground activity (Biological 

275



2022 Los Angeles Pocket Mouse Survey Report 

 
Western Riverside County MSHCP  2 
Biological Monitoring Program 

Monitoring Program 2007; 2008). In 2010 we began a 3-year (yr) live trapping survey 
effort to determine species distribution, Percent of Area Occupied (PAO), detection 
probability, habitat suitability, and ultimately assess population trend. We distributed 
trapping grids at all seven Core Areas listed for LAPM and detected the species in four: 
San Jacinto Wildlife Area-Lake Perris Reserve, San Jacinto River-Bautista Creek, Anza 
Valley, and Temecula Creek. Additionally, in 2011, we trapped the Santa Ana River and 
Jurupa Mountains (Figure 1). The Jurupa Mountains, located in the northwest portion of 
the Plan Area, are protected for the federally listed as endangered Delhi sands flower-
loving fly (Rhaphiomidas terminatus abdominalis). According to the LAPM Species 
Account the sandy soils in this protected area make it probable for LAPM to occupy 
(Dudek & Associates 2003). However, we did not capture LAPM at either location.  

From the 3-yr live trapping survey effort started in 2010, we found LAPM 
occupancy was associated with grids dominated by bare ground and not with grids 
dominated by thatch and litter. Similarly, thatch and litter depths were greater at grids 
where LAPM was not detected. Our 2020 habitat surveys reaffirmed that bare ground 
was important for LAPM presence and elucidated that LAPM preferred high amounts of 
scalebroom (Lepidospartum squamatum; Biological Monitoring Program 2021). Our 
trapping data, collected from 2010-2012 and 2020-2021, showed two Core Areas, San 
Jacinto Wildlife Area-Lake Perris Reserve and San Jacinto River-Bautista Creek were 
occupied by LAPM each trapping year, while Anza Valley and Temecula Creek were 
occupied all years except 2021 (Biological Monitoring Program 2011; 2012; 2013; 2021). 
We found occupancy somewhat stable over the four trapping years at San Jacinto River-
Bautista Creek Core Area and San Jacinto Wildlife Area-Lake Perris Reserve Core Area, 
and detection probability was highest for both of these Core Areas in 2020 (Biological 
Monitoring Program 2021). In 2011 and 2012, our sample size was too low to conduct 
satisfactory occupancy and detection probability analysis at the Anza Valley and 
Temecula Creek Core Areas and consequently, population trend could not be deduced. 

Our efforts in 2022 continued focusing on increasing our understanding of 
population trend. Trapping will provide the long-term monitoring data for population 
trend assessment of this species. Species Objective 4 for LAPM is to demonstrate that 
each of the seven Core Areas supports a stable or increasing population that occupies at 
least 30 percent of the suitable habitat (at least 4200 ac) as measured over any 8-
consecutive year period (i.e., the approximate length of the weather cycle). However, we 
do not currently have the personnel to trap all seven Core Areas in the same season. 
Therefore, we concentrated our efforts on the four Core Areas occupied by LAPM in past 
survey efforts (2010 - 2012 and 2020) to determine trend in these occupied Core Areas. 
Our goals and objectives for monitoring LAPM in 2022 are listed below. 
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Goals and Objectives 
1. Document Los Angeles pocket mouse occupancy in Core Areas where 

occupancy was previously recorded through trapping efforts undertaken 
by the Biological Monitoring Program.   

a. Sample LAPM populations with 5 x 5 (28 m x 28 m, 25 trap) 
trapping grids. 

2. Report population trend in occupied Core Areas.  

a. Estimate occupancy with a closed-capture model using Program 
MARK.  

b. Examine occupancy estimates and detection probabilities from 
trapping results for all years sampled. 

METHODS 
 Study Site Selection  

We stratified Core Areas according to our habitat suitability model, which was 
based on soil and vegetation characteristics known to be associated with LAPM and the 
closely related federally listed as endangered Pacific pocket mouse (P. l. pacificus; 
USFWS 2010; Biological Monitoring Program 2011). We specifically targeted sand and 
loam soils found in alluvium and well-drained upland areas (Germano 1998; Bornyasz 
2003; USFWS 2010), including gravelly strata, but not rock, stone, or cobble (M’Closkey 
1972; Meserve 1976; Winchell et al. 1999). We included grassland, coastal sage scrub, 
chaparral, desert scrub, Riversidean alluvial fan sage scrub, and wet meadow (e.g., 
playas, vernal pools) vegetation types (Dudek & Associates 2003), but not shrubland or 
scrub with > 60% cover (Germano 1998). We conducted this study within western 
Riverside County, California, in 2022. Los Angles pocket mouse habitat that we surveyed 
within the Plan Area has a Mediterranean climate and receives a mean of 24 centimeters 
of precipitation annually. Mean daily maximum and minimum temperatures are 28 
°Celsius (C) and 12 °C, respectively (National Weather Service 2022). 

We surveyed grids that were originally distributed in 2010. In our initial grid 
survey set up, we removed from our potential study sites any areas of minor development 
(e.g., kiosks, maintenance buildings) identified with digital aerial photography (USDA 
2009) and those prohibitively difficult to access (e.g., > 600 meters (m) from a road or on 
terrain that exceeded a 24-degree slope). We also placed a 20 m negative buffer around 
roads, so grid stations would not overlap transportation corridors, and kept at least 80 m 
between grid centers to maintain independence (Shier 2009; USFWS 2010). The resulting 
survey area consisted of suitable habitat separated by expanses of non-suitable habitat 
and/or lands outside the Conservation Area.  
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Survey Locations  
We surveyed a total of 75 trapping grids across four Core Areas in 2022: San 

Jacinto Wildlife Area-Lake Perris Reserve, San Jacinto River-Bautista Creek, Anza 
Valley, and Temecula Creek (Figure 2). We trapped the same grids surveyed in 2020, 
which is a subset of those surveyed in 2010 (Biological Monitoring Program 2021). By 
trapping a majority of the grids that were distributed in 2010, we were able to compare 
grid occupancy between years and examine population trend further. 

Trapping Survey Design  
We estimated occupancy by using a repeat-visit survey design following a Percent 

of Area Occupied (PAO) framework (MacKenzie et al. 2006). Repeated visits consist of 
monitoring a trapping grid every night for four consecutive nights. During this four-night 
trapping effort, populations are presumed to be closed to changes in occupancy 
(MacKenzie et al. 2006). A closed population is defined as having no gains through births 
or immigration and no losses through deaths or emigration. We were able to calculate 
detection probability and grid occupancy with data obtained through closed-population 
trapping using Program MARK (White and Burnham 1999). Detection probability is the 
probability that the species will be detected given that it inhabits the area of interest. 
Occupancy is the probability that a randomly selected site in an area of interest is 
occupied by at least one individual of the species of interest (MacKenzie et al. 2006).  

Trapping Methodology 
We conducted a total of eight trapping sessions from 23 May to 30 September 

2022, sampling six to 12 grids per effort. Each survey season we try to sample around the 
new moon cycle in an effort to control for the effect that lunar brightness can have on 
small-mammal activity (Daly et al. 1992). However, to accommodate a Federal holiday 
(Memorial Day), we had one trap week where the moon was brighter. Trapping for two 
week stretches allows us time for grid installment at the next Core Area to be sampled. 
We surveyed each grid over a single four-night effort (Monday-Thursday). We used    
12″ × 3″ × 3.5″ Sherman live traps (H.B. Sherman Traps, Tallahassee, FL) modified with 
paper clips to prevent trap doors from potentially damaging animals’ tails. Traps were 
spaced 7m apart in a 5 trap × 5 trap grid, covering a 28 m × 28 m footprint (0.08 ha; 
Figure 3). We marked individual traps (n = 25 per grid) using pin flags labeled with an 
alpha-numeric code. Traps were placed ≤ 1 m from each pin flag and baited with 1 
tablespoon of sterilized large white proso millet (Panicum miliaceum). A trap station 
consisted of a pin flag and a single Sherman trap.  
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We checked traps twice each night in accordance with U.S. Fish and Wildlife 
Service 10(a)(1)(B) permit specifications (USFWS TE088609-0). We opened traps one - 
three hours before sunset and started the first check near midnight. We reset each trap 
after checking it and added fresh bait if necessary. The second check began at 
approximately 0400 after which we removed excess millet to avoid attracting ants and 
closed the traps. After the final dawn shift of the trapping effort, we removed all survey 
equipment. 

Before surveying each grid, we recorded moon phase (quarter, half, three-quarter, 
full, no moon), sky code (mostly clear, 50% clouded, overcast, fog, light drizzle) and 
ground moisture (wet, dry). We did not bait or open traps during significant precipitation. 
We noted the visit number, trap check, grid ID, recorder, handler, and start and end times 
of each grid check. We recorded the status of individual trap stations on a quality control 
form as either open, animal, closed-empty, robbed, or missing. We used the unique four-
letter species code to record each animal capture. 

We processed captured animals according to standard operating procedures 
developed by the Biological Monitoring Program. For a more complete description of 
survey methods, see Los Angeles Pocket Mouse 2022 Occupancy Protocol, available 
from the Biological Monitoring Program. We examined the quality control form to 
ensure that all traps were checked, baited and left open after the midnight check. At 
dawn, we used the quality control form to ensure that all traps were checked and closed. 
Prior to leaving the grid, we recorded ambient air temperature.  

Figure 3. Grid design (5 × 5) for trapping Los Angeles pocket mouse. Boxes represent 
individual traps and small arrows indicate direction that open doors face.  
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Training  
All Biological Monitoring Program field personnel were trained prior to the 2022 

LAPM trapping field season. Program training focused on proper animal handling and 
identification, and data collection procedures. Only crew members with this training, or 
those trained on-site and working under the supervision of trained biologists, were 
allowed to handle animals during this effort. Crew members were able to identify seven 
covered and six non-covered small mammal species in-hand. Crew members handling 
small mammals could do so safely and proficiently and take measurements according to 
standard operating procedures. Prior to habitat data collection, field personnel were 
trained on the habitat sampling protocol. 

Data Analysis  
Trapping 

We estimated grid occupancy (Ψ), nightly detection probability (p), and 
cumulative detection probability (pc) in the Core Areas surveyed for LAPM, using a 
closed-capture, single season single species occupancy model that derived estimates 
based on grid-level presence/absence data (MacKenzie et al. 2002, Schmidt and Pellet 
2009). The output from these models was a percent estimate of occupied grids that 
accounted for animals present but undetected. Accuracy and precision of grid occupancy 
was generally a function of the number of sampling occasions and grids trapped (and to 
some extent nightly detection probability) rather than the absolute number of animals 
detected. This allowed us to design surveys that would maximize the reliability of 
estimates given the availability of resources and project timeframes (MacKenzie et al. 
2002; MacKenzie and Royle 2005; Schmidt and Pellet 2009). 

Occupancy estimates based on the method described above relied on four critical 
assumptions: occupancy status of sites did not change over the survey period; probability 
of occupancy was constant among sites, or differences were modeled; probability of 
detections was constant among sites, or differences were modeled; and capture histories 
were independent among trap locations (MacKenzie et al. 2006). We kept the survey 
period short (four trap nights per grid) to maximize the probability of population closure 
during the sampling period. We used Program MARK to construct two candidate models 
that accounted for differences in grid occupancy and nightly detection probability across 
survey periods (White and Burnham 1999). We constructed two candidate models that 
examined the effect of trap night, constant and varied by night, on nightly detection 
probability while assuming grid occupancy to be constant across occasions. We ranked 
these candidate models according to differences in Akaike’s Information Criterion for 
small samples (ΔAICc) and calculated an Akaike weight (wi) for each. We then derived 
weighted-average estimates across the entire candidate set unless there was clear support 
(e.g., wi > 0.9) for a single model (Burnham and Anderson 2002). We maintained 
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independence among grid locations by spacing them at a minimum distance of 80 m 
between grid centers (Allred and Beck 1963; Shier 2009).  

We also calculated a cumulative detection probability (pc) across each site 
according to the following formula where p̅ is the is the average per-night detection 
probability, and n is the number of nights trapped: pc = 1 – (1-p̅)n (Schmidt and Pellet 
2009). Finally, we determined the acreage of occupied suitable habitat in all Core Areas 
by calculating the area of trapping grid footprints multiplied by the occupancy estimate.  

Population Trend 

To estimate population trend (Species Objective 4 for LAPM) we used our 2020-
2022 trapping data in a single species multiple season occupancy model framework 
(MacKenzie et al. 2003; 2006). We used a robust design where changes in occupancy can 
occur between our primary sampling periods (years), but where we assume there are no 
changes in occupancy during our secondary sampling periods (4-night survey period). 
We used Program MARK to construct two candidate models that examined the effect of 
trap night, constant within each year and varied by night within each year, on nightly 
detection probability while assuming grid occupancy to be constant within each year.  

The multi-season occupancy model provides estimates for annual occupancy (all 
three years), rate of annual colonization for 2020-2021 (γ1) and 2021-2022 (γ2), rate of 
annual extinction for 2020-2021 (ε1) and 2021-2022 (ε2), and lambda (λ). Extinction is 
the probability that a site occupied one year is unoccupied the next year. Colonization is 
the probability that an unoccupied site in one year is occupied the next year. Lambda is 
the finite (annual) change in population: λ = Nt+1/Nt, where Nt+1 is the population at time t 
+ 1 and Nt is the population at time t. We will report two lambdas, the first lambda (λ1) is 
the population growth between our 2020 and 2021 trapping seasons, the second lambda 
(λ2) is the population growth between our 2021 and 2022 trapping seasons. To establish if 
each Core Area has a stable or increasing population, we look to the lambda estimate. 
Lambda < 1 denotes population decrease, lambda > 1 denotes population increase, and 
lambda = 1 is a stable population.  
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RESULTS  
Trapping 

We captured seven mammalian Covered Species and six non-covered mammal 
species. We captured LAPM on 19 of 76 grids (25%) at three of the four Core Areas 
surveyed; San Jacinto Wildlife Area-Lake Perris Reserve Core Area, San Jacinto River-
Bautista Creek Core Area, and Anza Valley Core Area (Appendix A).  

We captured LAPM on six of the 36 grids (17%) sampled at the San Jacinto 
Wildlife Area-Lake Perris Reserve Core Area (Figure 4). We had two occupancy models 
that appropriately modeled parameters but choose the strongest model (wi > 0.87), which 
gave results of grid-level probability of detection (p = 0.46, SE = 0.12) and grid 
occupancy (Ψ = 0.18, SE = 0.07) as constant across trap nights. Overall, the cumulative 
detection probability was high (pc = 0.91; Table 1). Based on our grid level occupancy 
estimates, derived from our trapping data, we extrapolate that the San Jacinto Wildlife 
Area-Lake Perris Reserve Core Area has 1152 ac (466 ha) of occupied suitable habitat.   

We captured LAPM on 12 of the 17 grids (71%) sampled at San Jacinto River- 
Bautista Creek Core Area (Figure 4). We closed four grids after the first night of trapping 
due to unsafe conditions. These grids were all occupied by LAPM on the first night. Of 
our two candidate models, the model calculating the effect of trap night on detection 
probability did not calculate correctly. Therefore, we re-ran our data with only one 
model. Resulting in grid-level probability of detection (p = 0.94, SE = 0.04) and grid 
occupancy (Ψ = 0.63, SE = 0.11) as constant across trap nights. Overall, the cumulative 
detection probability was high (pc = 1; Table 1). Based on our grid level occupancy 
estimates, derived from our trapping data, we extrapolate that the San Jacinto River – 
Bautista Creek Core Area has 286 ac (116 ha) of occupied suitable habitat.  

We captured LAPM on one of the 12 grids (8%) sampled at Anza Valley Core 
Area (Figure 4). We captured one LAPM on the first three trap nights on one trapping 
grid in this Core Area. Of our two candidate models, the model calculating the effect of 
trap night on detection probability did not calculate correctly. Therefore, we ran a single 
model (wi = 1.0) that estimated grid-level probability of detection (p = 0.75, SE = 0.22) 
and grid occupancy (Ψ = 0.08, SE = 0.08) as constant across trap nights (Table 1). It is 
worth noting that the 95% confidence intervals for p were quite wide (0.23 - 0.97) and the 
SE was high. While we calculated a high cumulative detection probability (pc = 0.99) 
(Table 1). Based on our grid level occupancy estimates, derived from our trapping data, 
we extrapolate that the Anza Valley Core Area has 48 ac (19 ha) of occupied suitable 
habitat. We caution that our reported estimates may be erroneous due to extremely small 
number of both trapping grids and occupied trapping grids at this Core Area. 
Compounding that, our encounter history (number of nights LAPM is detected during the 
survey effort) was also quite low, with many grids having encounters of LAPM on one of 
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the four trap nights. All these factors may have resulted in modeling errors or low 
predictor reliability, leading to imprecise estimates of SE, occupancy, and detection 
probability. To counter these issues, future surveys should include increased number of 
trapping grids, as well as increased number of trapping nights during the survey effort. 
These changes may provide more defined and reliable estimates of occupancy and 
detection probability.  

We did not capture LAPM at any of the 10 grids surveyed at the Temecula Creek 
Core Area (Figure 4).  

Table 1. Grid occupancy and detection probability per Core Area occupied by Los Angeles pocket mouse 
from 2010-2012, 2020- 2022. n = number of trapping grids, n Occ = number of LAPM occupied grids, p = 
detection probability, Ψ = grid occupancy, standard error (SE), and pc = cumulative detection probability. 
Highest values are shown in bold. Values in this table are from our single season single species models 
described above. 

Core Area Year n n Occ. p Ψ pc 

San Jacinto Wildlife Area-Lake Perris  

2010 40 5 0.52 (0.13) 0.13 (0.06) 0.95 
2011 40 11 0.67 (0.07) 0.28 (0.07) 0.99 
2012 40 12 0.61 (0.08) 0.31 (0.07) 0.98 
2020 36 12 0.70 (0.07) 0.34 (0.08) 0.99 
2021 36 3 0.75 (0.13) 0.08 (0.05) 1 
2022 36 6 0.46 (0.12) 0.18 (0.07) 0.91 

San Jacinto River-Bautista Creek 

2010 20 17 0.74 (0.05) 0.85 (0.08) 0.99 
2011 20 12 0.63 (0.07) 0.61 (0.11) 0.98 
2012 17 13 0.64 (0.07) 0.78 (0.11) 1 
2020 19 15 0.76 (0.06) 0.79 (0.09) 1 
2021 19 12 0.72 (0.07) 0.64 (0.11) 0.99 
2022 17 12 0.94 (0.04) 0.63 (0.11) 1 

Anza Valley 

2010 23 7 0.35 (0.11) 0.37 (0.13) 0.83 
2011 12 2 0.46 (0.20) 0.18 (0.12) 0.91 
2012 12 3 - - - 
2020 12 2 0.75 (0.16) 0.17 (0.11) 0.99 
2021 12 0 - - - 
2022 12 1 0.75 (0.22) 0.08 (0.08) 0.99 

Temecula Creek 

2010 5 3 0.46 (0.17) 0.66 (0.25) 0.91 
2011 5 3 0.46 (0.17) 0.66 (0.25) 0.91 
2012 5 1 - - - 
2020 10 3 0.19 (0.16) 0.53 (0.40) 0.57 
2021 10 0 - - - 
2022 10 0 - - - 

- denotes not enough data for proper analysis      
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Figure 4. Los Angeles pocket mouse occupied and non-occupied grids in 2022.
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Population Trend 
Our single species multiple season occupancy model weights for the San Jacinto 

Wildlife Area-Lake Perris Reserve Core Area were similar; 0.55 in our model with 
detection probability constant within each year, and 0.44 in our model where detection 
probability varied by night within each year (Table 2). We examined each model output 
and determined our model where detection probability varied by night within each year 
did not estimate our 2021 detection probability correctly. Therefore, we re-ran and 
obtained estimates from one model where detection probability was constant across trap 
nights within each year. The extinction rate was higher between our 2020-2021 (ε1 = 
0.75; 95% CI = 0.45-0.92) trapping season than between our 2021-2022 (ε2 = 0.28; 95% 
CI = 0.02-0.88) trapping season (Table 3). Colonization between 2020-2021 (γ1) was too 
low to be detected, while we did detect colonization between our 2021-2022 (γ2 = 0.13; 
95% CI = 0.05-0.31) trapping season (Table 3). Lambda between 2020-2021 (λ1 = 0.25 
95% CI = 0.00-0.50) showed no population growth. Our second lambda (λ2 = 2.17; 95% 
CI = -0.10-4.44) should be viewed with skepticism as the 95% CI are very wide. Overall, 
it appears that the LAPM population in the San Jacinto Wildlife Area-Lake Perris 
Reserve Core Area is declining based on the lower colonization and higher extinction 
rates in our three years of data (Table 3).  

Table 2. Top-ranked models used to estimate initial occupancy (Ψ), extinction (ε) colonization (γ), 
detection probability (p), and lambda (λ) for Los Angeles pocket mouse in the San Jacinto Wildlife 
Area-Lake Perris Reserve and San Jacinto River- Bautista Creek Core Areas, 2020-2022. 

San Jacinto Wildlife Area Lake Perris Core Area 

Model AICc ΔAICc 
AICc 

Weight 
Model 

Likelihood 
Num. 
Par 

Ψ (constant) p (constant within year) 206.26 0 0.5580 1 7 
Ψ (constant) p (vary by night within year) 206.72 0.4662 0.4420 0.7921 14 

San Jacinto River - Bautista Creek Core Area 

Model AICc ΔAICc AICc 
Weight 

Model 
Likelihood 

Num. 
Par 

Ψ (constant) p (constant within year) 208.10 0 0.9750 1 7 
Ψ (constant) p (vary by night within year) 215.43 7.3249 0.0250 0.0257 14 
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Table 3. Proportion of initial site occupancy (ψ), extinction probability between 2020-2021 (ε1) 
and 2021-2022 (ε2); colonization between 2020-2021 (γ1) and 2021-2022 (γ2); and lambda 
between 2020-2021 (λ1) and 2021-2022 (λ2) with 95% confidence intervals for Los Angeles 
pocket mouse at two Core Areas (San Jacinto Wildlife Area-Lake Perris and San Jacinto River-
Bautista Creek), 2020-2022.   
 Core Area 

 San Jacinto Wildlife Area-Lake Perris  San Jacinto River-Bautista Creek 
ψ 0.33 (0.20-0.50) 0.82 (0.57-0.94) 
ε1 0.75 (0.45-0.92) 0.22 (0.11-0.50) 
γ1 0.00 (0.00-0.00) 0.00 (0.00-0.00) 
λ1 0.25 (0.00-0.50) 0.78 (0.56-0.99) 
ε2 0.28 (0.02-0.88) 0.25 (0.13-0.55) 
γ2 0.13 (0.05-0.31) 0.50 (0.17-0.83) 
λ2 2.17 (-0.10-4.44) 1.04 (0.60-1.47) 

 

At our San Jacinto River- Bautista Creek Core Area, we saw clear support for the 
model with detection probability constant across trap nights within each year (Table 2). 
Extinction rates were fairly consistent between our 2020-2021 (ε1 = 0.22; 95% CI = 0.11-
0.50) and 2021-2022 (ε2 = 0.25; 95% CI = 0.13-0.55) trapping seasons (Table 3). 
Colonization between 2020-2021 (γ1) was also too low to be detected, while we did 
detect colonization between our 2021-2022 (γ2 = 0.50; 95% CI = 0.17-0.83) trapping 
seasons (Table 3). Our first lambda (λ1 = 0.78 95% CI = 0.56-0.99), showed population 
decrease between 2020 and 2021, while our second lambda (λ2 = 1.04; 95% CI = 0.60-
1.47) showed stable or increasing population growth (Table 3). Overall, it appears that 
the LAPM population in our San Jacinto River- Bautista Creek Core Area may be stable 
based on these data (Table 3).  

We were not able to run our single species multiple season occupancy analysis for 
our Anza Valley and Temecula Creek Core Areas, as data was lacking.   

DISCUSSION  
We captured LAPM in three of the four Core Areas surveyed in 2022. We have 

not met Species Objective 4, requiring a stable or increasing population of LAPM in each 
of the seven Core Areas. The reasons we have not met Species Objective 4 in the 8- 
consecutive year period from 2014-2022 include; 1) lack of detection of LAPM in a Core 
Area, 2) Core Area(s) were not trapped in the 8-consecutive year period, 3) LAPM 
population in occupied Core Area is too small for adequate trend analysis, and 4) trend 
analysis did not show a stable or increasing population. To date we can show a 
potentially stable population in one Core Area, San Jacinto River-Bautista Creek.   

At the San Jacinto Wildlife Area-Lake Perris Reserve Core Area, we saw an 
increase in our LAPM occupancy estimate as compared to 2021, yet overall this Core 
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Area has low average occupancy (Figure 5). Detection probability has remained 
somewhat steady but dropped to a low in 2022 (Figure 6). Lower colonization coupled 
with higher extinction rates determined by Program MARK for this Core Area may 
suggest that this population is not stable or increasing.  

 

Figure 5. Occupancy estimates, with standard error bars, at each of the LAPM occupied Core Areas for 
trapping seasons 2010-2012, 2020-2022.  

 

Figure 6. Detection probability, with standard error bars, at each of the LAPM occupied Core Areas for 
trapping seasons 2010-2012, 2020-2022.   
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While our 2021-2022 lambda value (λ2 = 2.17; 95% CI = -0.10-4.44) indicated a 
positive population trend, it was not a reliable estimate based on the wide 95% CI, nor 
should it be interpreted as positive population growth in this Core Area.  

Our occupancy and detection probability estimates at the San Jacinto River-
Bautista Creek Core Area remain somewhat consistent through all of our trapping 
seasons (Figures 5 and 6). We see a potentially stable or increasing LAPM population at 
San Jacinto River-Bautista Creek Core Area based on our occupancy, detection 
probability, and our second lambda estimates (Figures 5 and 6; Table 3). Our 2021-2022 
lambda value (λ2 = 1.04; 95% CI = 0.60-1.47) indicates a stable, if not increasing 
infinitesimally, LAPM population in this Core Area. One should keep in mind that these 
results represent two years of data and continued surveys are needed to determine how 
biologically accurate this result is.    

In 2022 we captured an individual LAPM on one trapping grid at our Anza Valley 
Core Area. This Core Area has had incredibly low capture rates for all species the past 
two survey years. Similarly, at our Temecula Creek Core Area, we have not detected 
LAPM in the past two survey years and overall capture rates for all other small mammal 
species have dropped since 2020. Based on observations by the Biological Monitoring 
Program, there did not seem to be any changes to landscape (i.e., fire, flood, human 
encroachment) that might explain the decrease in capture rate. We have not investigated 
this further but believe it is important to keep these circumstances in mind and look into it 
further when resources allow.   

Occupancy studies are a cost effective way to conduct species-level monitoring 
(Noon et al. 2012). The use of occupancy data to show population change has been tested 
and proven against more labor-intensive abundance producing mark-recapture data 
(Tempel and Gutierrez 2013). There is a positive relationship between abundance and 
occupancy, meaning, we can get the same information regarding LAPM populations by 
using less resource-intense occupancy trapping vs. resource-intensive mark-recapture 
methods (Gaston et al. 2000). To keep the relationship between abundance and 
occupancy close, it is important that the size of our LAPM trapping grid closely matches 
the home range size of the species (Mackenzie and Nichols 2004). Thus, we are sure that 
using our occupancy data for our population trend analysis is the proper course of action.  

This was our first time using a robust occupancy design model to report 
population trend for LAPM. While we are confident of the methods used, as described 
above, we posit that our 2020 trapping season data, the initial data used for this analysis, 
may have led to skewed results. As discussed in last year’s report, higher than normal 
precipitation in 2019 may have caused an unusually high small mammal capture rate for 
2020 (USDM 2021, Biological Monitoring Program 2022). An examination of our 2020-
2022 trapping data reveals that 68% of all small mammal captures happened in 2020, 
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20% in 2021 and12% in 2022. Looking specifically at total LAPM captures, we see the 
same trend; in 2020, we captured LAPM 111 times, while in 2021 and 2022 they were 
captured 41 and 57 times, respectively. The same trend is evident when looking at the 
percent of grids occupied by LAPM; 2020 = 40%, 2021 = 19%, and 2022 = 25%. 
Therefore, while we believe these methods and results are valid, we recognize that the 
baseline data used in this analysis may not have reflected a typical population for LAPM.   

We had 7447 ac (3014 ha) available for trapping in the four LAPM Core Areas 
we surveyed in 2022, and estimated approximately 1438 ac (582 ha; 19%) were occupied 
by LAPM. Currently there are approximately 104,975 ac (42482 ha) of suitable Los 
Angeles pocket mouse habitat in Conservation. This exceeds the goal of 14,000 ac (5666 
ha) stated in Objective 1 of the Species Account (Dudek & Associates 2003). Although 
our habitat model predicts suitable habitat exists within all Core Areas, we have not 
found LAPM occupying all Core Areas. A thorough, on the ground, trapping and habitat 
survey effort in Core Areas where LAPM have not been detected is planned for the 2023 
trapping season.  

Recommendations  
Future surveys efforts should include targeting LAPM in the three Core Areas not 

surveyed since 2010; Badlands, Lake Skinner-Domenigoni Reserve, and Potrero Valley 
as Species Objective 4 states that each Core Area must support a stable or increasing 
population (Dudek & Associates 2003). Additionally, habitat surveys should be 
conducted that will allow for a comparison of habitat characteristics at Core Areas, more 
specifically trapping grids, where LAPM have been consistently detected.  

To further elucidate the ecological needs of LAPM, we recommend future 
population trend analyses include landscape scale covariates such as aspect, slope, and 
elevation, as well as local scale habitat covariates such as dominant plant species, soil 
compaction, and ground cover. Results of these analyses can inform effective habitat 
management methods within the Western Riverside County MSHCP.  
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APPENDIX A.                           Species recorded per grid while surveying for Los Angeles 

pocket mouse in 2022. Note: For Covered Species; 'Total' refers to the 

number of individuals captured per species per grid. For non-covered 

species; 'Total' refers to the number of captures per species per grid.  

Grid     Scientific Name    Common Name     Covered  Total

NoneANVA-05 - - -

NoneANVA-06 - - -

NoneANVA-07 - - -

Dipodomys stephensi ANVA-08 Stephens' kangaroo rat Y 1

NoneANVA-09 - - -

Perognathus longimembris brevinasus ANVA-10 Los Angeles pocket mouse Y 1

Dipodomys simulans ANVA-13 Dulzura kangaroo rat Y 3

Chaetodipus californicus California pocket mouse N 2

Dipodomys stephensi ANVA-14 Stephens' kangaroo rat Y 1

NoneANVA-15 - - -

NoneANVA-16 - - -

NoneANVA-17 - - -

Peromyscus maniculatus ANVA-18 Deer mouse N 1

NoneLPSJ-01 - - -

Perognathus longimembris brevinasus LPSJ-02 Los Angeles pocket mouse Y 2

Perognathus longimembris brevinasus LPSJ-03 Los Angeles pocket mouse Y 1

NoneLPSJ-04 - - -

Dipodomys simulans LPSJ-05 Dulzura kangaroo rat Y 3

Dipodomys stephensi Stephens' kangaroo rat Y 2

NoneLPSJ-06 - - -

Dipodomys stephensi LPSJ-07 Stephens' kangaroo rat Y 7

Chaetodipus fallax fallax LPSJ-08 NW San Diego pocket mouse Y 3

Dipodomys stephensi Stephens' kangaroo rat Y 7

Perognathus longimembris brevinasus Los Angeles pocket mouse Y 1

Chaetodipus fallax fallax LPSJ-09 NW San Diego pocket mouse Y 1

Dipodomys stephensi Stephens' kangaroo rat Y 4

Perognathus longimembris brevinasus Los Angeles pocket mouse Y 8

Chaetodipus fallax fallax LPSJ-10 NW San Diego pocket mouse Y 5

Chaetodipus fallax fallax LPSJ-11 NW San Diego pocket mouse Y 9

Dipodomys stephensi Stephens' kangaroo rat Y 1

Neotoma lepida intermedia San Diego desert woodrat Y 1

Peromyscus sp unidentified deer mouse N 2

Chaetodipus fallax fallax LPSJ-12 NW San Diego pocket mouse Y 1

Dipodomys stephensi Stephens' kangaroo rat Y 8

Dipodomys stephensi LPSJ-13 Stephens' kangaroo rat Y 6

Dipodomys stephensi LPSJ-14 Stephens' kangaroo rat Y 10

Dipodomys stephensi LPSJ-15 Stephens' kangaroo rat Y 1

Dipodomys stephensi LPSJ-16 Stephens' kangaroo rat Y 3
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Grid     Scientific Name    Common Name     Covered  Total

Appendix A. Continued.

NoneLPSJ-17 - - -

Dipodomys stephensi LPSJ-18 Stephens' kangaroo rat Y 1

Perognathus longimembris brevinasus Los Angeles pocket mouse Y 1

NoneLPSJ-19 - - -

Thomomys bottaeLPSJ-20 Botta's pocket gopher N 1

NoneLPSJ-21 - - -

Dipodomys stephensi LPSJ-22 Stephens' kangaroo rat Y 2

Perognathus longimembris brevinasus Los Angeles pocket mouse Y 1

Dipodomys stephensi LPSJ-23 Stephens' kangaroo rat Y 2

NoneLPSJ-24 - - -

NoneLPSJ-26 - - -

NoneLPSJ-27 - - -

NoneLPSJ-28 - - -

Dipodomys stephensi LPSJ-29 Stephens' kangaroo rat Y 4

Chaetodipus fallax fallax LPSJ-30 NW San Diego pocket mouse Y 1

Dipodomys stephensi Stephens' kangaroo rat Y 1

NoneLPSJ-31 - - -

NoneLPSJ-32 - - -

NoneLPSJ-33 - - -

NoneLPSJ-36 - - -

NoneLPSJ-37 - - -

Mus musculus LPSJ-38 House mouse N 2

NoneLPSJ-40 - - -

Neotoma lepida intermedia SJRI-02 San Diego desert woodrat Y 1

Peromyscus maniculatus Deer mouse N 11

Dipodomys merriami parvus SJRI-03 San Bernardino kangaroo rat Y 4

Perognathus longimembris brevinasus Los Angeles pocket mouse Y 3

Peromyscus maniculatus Deer mouse N 2

Chaetodipus fallax fallax SJRI-04 NW San Diego pocket mouse Y 1

Dipodomys merriami parvus San Bernardino kangaroo rat Y 2

Perognathus longimembris brevinasus Los Angeles pocket mouse Y 4

Peromyscus maniculatus Deer mouse N 38

Perognathus longimembris brevinasus SJRI-07 Los Angeles pocket mouse Y 3

Peromyscus maniculatus Deer mouse N 20

Chaetodipus fallax fallax SJRI-08 NW San Diego pocket mouse Y 1

Dipodomys merriami parvus San Bernardino kangaroo rat Y 2

Perognathus longimembris brevinasus Los Angeles pocket mouse Y 2

Peromyscus maniculatus Deer mouse N 2

Chaetodipus fallax fallax SJRI-09 NW San Diego pocket mouse Y 4

Dipodomys simulans Dulzura kangaroo rat Y 1

Peromyscus maniculatus Deer mouse N 18
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Grid     Scientific Name    Common Name     Covered  Total

Appendix A. Continued.

Chaetodipus fallax fallax SJRI-10 NW San Diego pocket mouse Y 1

Dipodomys simulans Dulzura kangaroo rat Y 3

Peromyscus maniculatus Deer mouse N 8

Peromyscus maniculatus SJRI-11 Deer mouse N 1

Perognathus longimembris brevinasus SJRI-12 Los Angeles pocket mouse Y 1

Peromyscus maniculatus Deer mouse N 3

Perognathus longimembris brevinasus SJRI-13 Los Angeles pocket mouse Y 11

Peromyscus maniculatus Deer mouse N 1

Perognathus longimembris brevinasus SJRI-14 Los Angeles pocket mouse Y 7

Peromyscus maniculatus Deer mouse N 7

Perognathus longimembris brevinasus SJRI-15 Los Angeles pocket mouse Y 1

Perognathus longimembris brevinasus SJRI-17 Los Angeles pocket mouse Y 1

Chaetodipus fallax fallax SJRI-21 NW San Diego pocket mouse Y 1

Perognathus longimembris brevinasus Los Angeles pocket mouse Y 4

Peromyscus maniculatus Deer mouse N 3

Perognathus longimembris brevinasus SJRI-22 Los Angeles pocket mouse Y 1

Dipodomys simulans SJRI-23 Dulzura kangaroo rat Y 1

Perognathus longimembris brevinasus Los Angeles pocket mouse Y 4

Peromyscus maniculatus Deer mouse N 10

Chaetodipus fallax fallax SJRI-24 NW San Diego pocket mouse Y 1

Dipodomys merriami parvus San Bernardino kangaroo rat Y 3

Peromyscus maniculatus Deer mouse N 4

NoneTMCR-01 - - -

Chaetodipus fallax fallax TMCR-02 NW San Diego pocket mouse Y 1

Chaetodipus fallax fallax TMCR-03 NW San Diego pocket mouse Y 6

NoneTMCR-04 - - -

Peromyscus boyliiTMCR-05 Brush mouse N 3

Dipodomys merriami collinusTMCR-06 Aguanga kangaroo rat Y 2

Peromyscus maniculatus Deer mouse N 1

Chaetodipus fallax fallax TMCR-07 NW San Diego pocket mouse Y 2

Dipodomys merriami collinus Aguanga kangaroo rat Y 2

Chaetodipus fallax fallax TMCR-08 NW San Diego pocket mouse Y 2

Dipodomys merriami collinus Aguanga kangaroo rat Y 1

Chaetodipus fallax fallax TMCR-09 NW San Diego pocket mouse Y 1

Dipodomys simulans Dulzura kangaroo rat Y 1

Peromyscus maniculatus Deer mouse N 10

Peromyscus maniculatus TMCR-10 Deer mouse N 1
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NOTE TO READER: 
This report is an account of survey activities conducted by the Biological Monitoring 
Program for the Western Riverside County Multiple Species Habitat Conservation Plan 
(MSHCP). The MSHCP was permitted in June 2004. Reserve assembly is ongoing and is 
expected to take 20 or more years to complete. The Conservation Area includes lands 
acquired under the terms of the MSHCP and other lands that have conservation value in 
the Plan Area (called public or quasi-public lands in the MSHCP). In this report, the term 
“Conservation Area” refers to these lands as they were understood by the Monitoring 
Program at the time the surveys were conducted. 
The Monitoring Program monitors the status and distribution of the 146 species covered 
by the MSHCP within the Conservation Area to provide information to Permittees, land 
managers, the public, and the Wildlife Agencies [i.e., the California Department of Fish 
and Wildlife (CDFW, formerly California Department of Fish and Game) and the U.S. 
Fish and Wildlife Service]. Monitoring Program activities are guided by defined 
conservation objectives for each Covered Species, other information needs identified in 
MSHCP Section 5.3 or elsewhere in the document, and the information needs of the 
Permittees. A list of the lands where data collection activities were conducted in 2022 is 
included in Section 8.0 of the Western Riverside County Regional Conservation 
Authority (RCA) Annual Report to the Wildlife Agencies.  
The primary author of this report was the 2022 Quino Checkerspot Butterfly Survey 
Lead, Esperanza Sandoval. This report should be cited as: Biological Monitoring 
Program. 2023. Western Riverside County MSHCP Biological Monitoring Program 2022 
Quino Checkerspot Butterfly (Euphydryas editha quino; Quino) Survey Report. Prepared 
for the Western Riverside County Multiple Species Habitat Conservation Plan. Riverside, 
CA. Available online: https://www.wrc-rca.org/species-surveys/. 
While we have made every effort to accurately represent our data and results, it should be 
recognized that data management and analysis are ongoing activities. Readers wishing to 
make further use of the information or data provided in this report should contact the 
Monitoring Program to ensure that they have access to the best available or most current 
data. 
Please contact the Monitoring Program Administrator with questions about the 
information provided in this report. Questions about the MSHCP should be directed to 
the Executive Director of the RCA. Further information on the MSHCP and the RCA can 
be found at www.wrc-rca.org. 

Contact Information: 
Executive Director  Monitoring Program Administrator 
RCA/Riverside County Western Riverside County MSHCP 
Transportation Commission Biological Monitoring Program 
4080 Lemon Street, 3rd Floor 1835 Chicago Ave., Suite C 
P.O. Box 12008 Riverside, CA 92507 
Riverside, CA 92502  Ph: (951) 320-2168 
Ph: (951) 787-7141 
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INTRODUCTION 
The Quino checkerspot butterfly (Euphydryas editha quino; Quino) is federally 

listed as endangered and is sparsely distributed within the southeastern section of the 
Western Riverside County MSHCP Plan Area.  

The Quino checkerspot butterfly is a member of the checkerspot Euphydryas 
complex within the brush-foot butterfly (Nymphalidae) family. The term “checkerspot” 
refers to the repeated pattern of black, cream-colored, and orange spots that are the 
characteristic colors of the wings (Ehrlich and Hanski 2004). A diagnostic characteristic 
of the adult Quino is the orange stripes (rather than white) across the top of the abdomen 
and the absence of white spots. Quino larvae can be recognized after their second molt by 
their black coloration and rows of eight to nine orange tubercles on their back (USFWS 
2003). The Quino larvae, as many other butterfly species, can only develop and molt if it 
gets nourishment from specific plant species, referred to as host plants. Host plants, as 
well as providing nourishment, can also provide the larvae with shelter. The most typical 
Quino larvae host plant is dotseed plantain (Plantago erecta). Other Quino larvae host 
plants include woolly plantain (Plantago patagonica), Chinese houses (Collinsia 
concolor), Coulter snapdragon (Sairocarpus coulterianus), purple owl’s clover 
(Castilleja exserta), and stiffbranch bird’s beak (Cordylanthus rigidus; Pratt and Pierce 
2010).  

The life cycle of Quino usually includes one generation of adults per year, with a 
four to six-week flight period (Emmel and Emmel 1973). Quino larvae come out of 
diapause (post-diapause larvae) around February with the emergence of host plants to 
feed and molt into larger instars until pupating. Quino form their pupae low to the ground 
using their host plants or other vegetation as cover and remain in this stage for about ten 
days (Mattoni et al. 1997). Males emerge about 2-3 days before the females, once 
females emerge mating immediately follows. Mating occurs in early to mid-spring, 
generally in February (low elevation areas) and March (higher elevations) in western 
Riverside County. Females then lay masses of eggs in small clusters at the base of their 
host plants (Pratt and Emmel 2010). One or two egg clusters per day are laid for most of 
the butterfly’s ten to 14-day adult life (Labine 1968). 

The egg clusters hatch in about two weeks and the newly emerged larvae (pre-
diapause larvae) seek shelter on their host plant creating a web-like protective cover 
around them and begin feeding (Pratt and Emmel 2010). As adults, Quino feed by flying 
to flowering plants and sip nectar. These flowering plants are referred to as nectaring 
plants. The grass- and shrub- lands that support the Quino checkerspot butterfly and its 
larval host plants dry rapidly in late spring, but drying may occur earlier in the absence of 
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sufficient autumn or winter precipitation, which is why the pre-diapause phase is the most 
vulnerable, and larval mortality commonly exceeds 99% (White 1974). 

If host plants persist, larvae grow through three instars. As summer drought 
commences and their host plants senesce, they molt into a fourth instar and enter a 
summer diapause (Ehrlich and Hanski 2004). Quino larvae tend to seek shelter at the base 
of shrubs that surround the host plants, such as California buckwheat (Eriogonum 
fasciculatum; Pratt and Emmel 2010). The larvae that successfully entered diapause will 
remain in this dormant state for nearly nine months. When host plants germinate the next 
spring in response to late autumn or winter rains, larvae break diapause and, if rains were 
sufficient, feed to maturity as solitary individuals (Murphy and White 1984). If rainfall 
was meager, it is believed many of the larvae feed for a few days and re-enter diapause 
(Singer and Parmesan 2010). Quino is likely to be found in barren spots surrounded by 
low-growing vegetation, especially their host plants and nectar sources. In Riverside 
County, the largest populations are found in coastal sage scrub habitat and in openings in 
redshank chaparral vegetation communities.  

The distribution of Quino once spanned from the Santa Monica Mountains south 
to the northern parts of Baja California (USFWS 2003). However, nearly all of this 
butterfly’s former range in California’s native grasslands has been converted into a 
landscape dominated by human habitation or non-native plant species. Non-native plants, 
particularly Mediterranean grasses and forbs, provided better forage for livestock and 
rapidly outcompeted and replaced most native grassland vegetation (Seabloom et al. 
2003). Thus, this butterfly’s native grassland-associated larval host plants have been 
severely reduced in population size and are now restricted to a few localized areas. 
Preston et al. (2012) concluded that throughout the years, the distribution of Quino has 
shifted more inland toward the mountains.  High amounts of grass can affect Quino 
habitat negatively as post-diapause Quino larvae tend to prefer areas with low grass 
coverage (Osborne and Redak 2000), which allows them to have more solar exposure 
necessary for basking. If climate change causes increased drought or increased variability 
of rainfall patterns, as has been predicted for southern California (Seager et al. 2007; 
Diffenbaugh et al. 2008), the ties between pre-diapause larvae growth and host plant 
senescence may contribute to further declines in Quino populations.  

Species-specific Conservation Objective 4 states that “within the MSHCP 
Conservation Area, Reserve Managers will document the distribution of Quino 
checkerspot butterflies [throughout the Plan Area] on an annual basis” (Dudek & 
Associates 2003). Biological Monitoring Program biologists attempted to meet this 
objective by focusing surveys within six out of the seven Core Areas identified in 
Conservation Objective 1: Lake Mathews/Estelle Mountain/Harford Springs, Warm 
Springs Creek, Johnson Ranch/Lake Skinner, Oak Mountain, Wilson Valley, Sage, and 
Silverado/Tule Peak (Dudek & Associates 2003). The Lake Mathews/Estelle 
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Mountain/Harford Springs Core Area was historically occupied by Quino but the species 
is now extirpated at this location (Dudek & Associates 2003) and surveys were not 
conducted there from 2013 through 2019 and 2021 through 2022. One visit was made to 
the Lake Mathews/Estelle Mountain/Harford Springs Core Area to assess the habitat for 
Quino in 2020 (Biological Monitoring Program 2020). Additional surveys were 
conducted in three out of the 12 Satellite (non-core) Occurrence Complexes identified in 
Conservation Objective 2 where Quino are known to occur currently or historically: the 
southwestern portions of the San Bernardino National Forest (SBNF), Cactus Valley, and 
Aguanga (Figure 1).  

The primary purpose of our Quino surveys is to monitor persistence of known 
populations and to ascertain the distribution of the species within apparently suitable 
habitat in the MSHCP Conservation Area. The presence of hilltops, cryptogamic soils, 
openings in coastal sage scrub or chaparral plant communities, bare ground, and host 
plant presence are indicators of Quino suitable habitat. Although we are not able to make 
an exhaustive search of this entire area, we endeavor to document the status of Quino at 
all of our established sites, and as time and personnel allow, expand our search to include 
other suitable or potentially suitable habitat. As a result of annual surveys through several 
years we have gained a better understanding of the overall distribution of Quino in the 
MSHCP Conservation Area, as well as the relative stability of Quino populations (i.e., 
which locations continue to regularly support adult Quino and which locations had lower 
numbers of observed Quino).  

Since the development of a wildlife overcrossing in the Warm Springs Core Area 
in 2018 (specifically designed for the Quino checkerspot butterfly), we have surveyed the 
area on and around the overcrossing. To further aid our search for Quino in this area, in 
2021 two wildlife cameras were installed at the overcrossing and remained active there 
for the 2022 Quino surveys (Figure 1). The use of cameras has been shown to be 
effective in other studies when detecting lepidopteran species (McElveen and Meyer 
2020). Having the availability of cameras on the wildlife overcrossing provides a non-
invasive way to observe lepidopteran species with minimal disturbance and in their 
natural habitat (Besson et al. 2022).  

Survey Goals and Objectives 
1. Monitor Quino populations at sentinel sites.

a. Determine the timing of the Quino flight season by surveying sentinel
sites within 250 meter (m) x 250 m sampling station(s) to confirm
presence/absence of Quino larvae and/or adults and their abundance.

b. Track habitat conditions and species-specific resources on site.
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Figure 1. Quino checkerspot butterfly Core Areas,  Satellite Occurence Complex sites, and camera locations in 2022.

Date: 31 January 2023
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2. Monitor Quino populations in areas with suitable habitat, with priority given
to locations that were recently occupied.
a. Conduct presence/absence surveys within 250 m × 250 m sampling

stations at survey sites identified as having suitable habitat.
b. Survey areas with known Quino populations to determine if sites are still

occupied and the extent of occupation.
c. Survey new areas with suitable habitat within designated critical habitat

for Quino and surrounding areas.

3. Map current observations to track distribution of Quino within the
Conservation Area.

METHODS 
Protocol Development 

The Monitoring Program began developing a survey protocol in 2005 to 
determine the distribution of Quino across the Conservation Area. For any details on 
changes made to the survey protocol since then, please contact the Monitoring Program 
Quino Lead. Survey goals in 2022 included monitoring the status of any locations with 
documented Quino populations within the last ten years. In addition to this goal, we 
monitored sites with historical Quino sightings and/or good potential for Quino 
occupancy in Core Areas, such as the Warm Springs Core Area (Figure 1). The collection 
of additional data, such as temperature, wind speed, host plant distribution, and nectar 
plant presence during each survey aids our understanding of Quino resource selection. As 
in 2021, the 2022 protocol also included the addition of two wildlife cameras on the 
Clinton Keith overcrossing located in the city of Murrieta within the Warm Spring Core 
Area (The survey protocol is described more completely in the Western Riverside County 
MSHCP Biological Monitoring Program Protocol for Quino Checkerspot Butterfly 
Surveys, available from the Biological Monitoring Program https://www.wrc-
rca.org/survey_protocols/). 

Study Site Selection 

Sentinel Sites 
At the inception of our Quino monitoring effort in 2008, potential study sites were 

chosen using GIS layers of United States Fish and Wildlife (USFWS)-designated critical 
habitat for Quino and lands accessible to the Monitoring Program. Sentinel Site surveys 
occurred at sites that were geographically representative of the current distribution of 
Quino within the existing Conservation Area. We used ArcGIS (ESRI 2009) to delineate 
a 250 m x 250 m sampling station at three Core Areas with an existing Quino population. 
These three sampling stations became the Sentinel Sites and are located at: Southwestern 
Riverside County Multi-Species Reserve (MSR) in the Johnson Ranch/Lake Skinner 
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Core Area; Oak Mountain in the Oak Mountain Core Area; and a site near Tule Peak 
Road in the Silverado/Tule Peak Core Area (Figure 1). We assigned one sampling station 
to each of the three Sentinel Sites: MSR, Oak Mountain, and Silverado/Tule Peak (Figure 
1). Both Oak Mountain and Silverado/Tule Peak Sentinel Sites share the same name 
designation as their corresponding Core Area. 

Larvae and Adult Quino Survey Sites 
In addition to the Sentinel Sites, surveys for both larvae and adult Quino were 

conducted throughout six Core Areas: Warm Springs Creek Core Area, Sage Core Area, 
Johnson Ranch/Lake Skinner Core Area, Oak Mountain Core Area, Wilson Valley Core 
Area, and Silverado/Tule Peak Core Area (Figure 1). The Lake Mathews/Estelle 
Mountain/Harford Springs Core Area was not surveyed since Quino does not currently 
occupy this core. Using ArcGIS (ESRI 2009) we employed a grid of 250 m × 250 m 
sampling stations overlaid upon potentially suitable habitat in each Core Area. The 
number of sampling stations surveyed was variable depending on such factors as the 
degree of difficulty traversing the terrain, extent of suitable habitat, and the density of 
Quino in each sampling station.  

Aside from the Core Areas surveyed, there were three non-core Satellite 
Occurrence Complexes (Dudek & Associates 2003) surveyed in 2022: San Bernardino 
National Forest, Cactus Valley, and Aguanga (Figure 1). As our understanding of Quino 
habitat suitability and knowledge of Quino occupancy evolves, and if we find Quino 
populations shift over time, more study areas may be added in subsequent years. We have 
begun implementing scouting surveys within the Core Areas and Satellite Occurrence 
Complexes targeting areas that have not been previously surveyed, such as RCA newly 
acquired conserved lands.  

Adult Quino Camera Stations. 
Cameras were placed on a wildlife overcrossing located over Clinton Keith Road 

in the city of Murrieta within the Warm Springs Core Area (Figure 1). The Clinton Keith 
overcrossing is approximately 3.25 kilometers (km) east of Interstate 215 and was 
completed in the Fall of 2018. The Clinton Keith overcrossing was originally built for the 
Quino checkerspot butterfly and has become an additional tool to detect butterfly species. 

Survey Methods  

Sentinel Site Visits 
The primary purpose of Sentinel Site monitoring is to determine the timing of the 

Quino flight season at their most productive sites, which helps efficiently direct overall 
survey efforts. Secondary purposes are to track Quino habitat conditions on-site, 
including host plant distribution and abundance, and to document presence of Quino 
larvae, thus confirming Quino reproduction. 
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In 2022, surveys for Quino began in late January and continued through mid-May 
and were timed to coincide with their four to six-week flight period. Flight start and end 
dates depend on the elevation of the site, temperature and rainfall. Sentinel Site visits 
commenced when spring conditions developed (i.e., sunny days with temperatures above 
15°Celsius [C]). Surveyors visited each Sentinel Site to determine the commencement of 
the adult flight season. If Quino larvae were documented, adult Quino were typically 
observed on-site within two to four weeks.  

Before departing to the field, surveyors uploaded waypoints into their handheld 
GPS units delineating the center of each sampling station at an assigned Sentinel Site. We 
conducted surveys between the hours of 0930 and 1600 when temperatures in the shade 
at ground level were >15°C on a clear, sunny day or >21°C on an overcast or cloudy day, 
and with sustained wind speeds ≤ 24 km/hour (h) as measured 1.2–1.8 m above ground 
level (approximately chest height). Sustained wind was determined by averaging 
observed values over a 1-minute period. We did not conduct surveys when there was fog 
or precipitation. 

Unless the above conditions precluded a Sentinel Site survey, the surveyor spent 
at least one hour searching the sampling station. Surveyors recorded the number and 
behavior of Quino larvae and/or adults detected, available nectar sources, co-occurring 
butterflies, weather conditions, survey start and end time, and host plant status. Adult 
Quino behavior includes flying, perching, basking, nectaring, ovipositing, mating, and/or 
exhibiting agonistic behavior. When two butterflies display aggressive or combative 
behavior, such as flying up in the air and chasing each other out of one’s territory, it is 
referred to as agonistic behavior. For each species of host plant detected at any given 
time, the number of individual plants was approximated and placed in one of three 
number ranges: 1-100, 101-1000, and more than 1000. Surveyors thoroughly covered 
each Sentinel Site using their knowledge of Quino ecology to maximize opportunities for 
detection. For instance, they spent time visiting hilltops and sandy washes, looking 
through patches of host plants, and scanning areas of flowering plants as part of the 
search effort.  

Because Quino is a federally listed endangered species and because these Sentinel 
Sites represent some very good remaining habitat, surveyors were extremely careful to 
avoid trampling larvae or host plants, disturbing cryptogamic soil crusts, or otherwise 
adversely impacting the resources at the site. We conducted Sentinel Site surveys until 
host plants had senesced or Quino were no longer detected. The survey methods are more 
completely described in the Western Riverside County MSHCP Biological Monitoring 
Program 2022 Quino Checkerspot Butterfly Survey Protocol. 
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Larvae Quino Surveys 
The primary purpose of the larvae Quino surveys is to monitor the start of the 

Quino flight season. If the Quino larvae stage is detected in any given survey year, we 
would continue to survey the area weekly until adult Quino are detected. If the Quino 
larvae stage is not detected in any given survey year, we would continue to survey as 
much area as we can cover until adult Quino are detected. The secondary purpose is to 
collect sufficient environmental data that may contribute to a better understanding of any 
additional factors that may influence the distribution, occurrence, and detectability of the 
species. Larvae Quino surveys commenced at the same time as Sentinel Site surveys 
when spring conditions develop. In 2022, these surveys began in late January and 
continued to early March. Before departing for the field, surveyors uploaded a series of 
waypoints into their handheld GPS units delineating the center of each sampling station 
at an assigned survey site. All other necessary survey conditions identified for Sentinel 
Site surveys (e.g., temperature, time of day, host plant status) applied to these surveys. 
Surveyors methodically searched for Quino larvae within sampling stations, giving 
preference to those portions that appeared more likely to support Quino larvae (e.g., 
occurrence of host plants and open areas). The surveyor spent at least one hour searching 
the sampling station. If Quino larvae were observed, we recorded a waypoint using a 
Garmin GPS unit, measured larvae length in millimeters (if possible), and documented 
behavior of Quino larvae (e.g., feeding, crawling) and substrate used (i.e., species of plant 
where the behavior was observed). With a few exceptions, most of the survey and 
scouting sites were visited only once or twice. Not all sampling stations at survey sites 
were visited due to the large spatial extent of some sites or the lack of suitable habitat. 
Larvae Quino surveys were concluded once the adult Quino is detected.  

Adult Quino Surveys 
The primary purpose of adult Quino surveys is to monitor persistence of known 

populations and to ascertain the distribution of the species within suitable habitat in the 
Conservation Area. The secondary purpose is to collect sufficient environmental data that 
may contribute to a better understanding of any additional factors that influence the 
distribution, occurrence, and detectability of the species. In 2022, these surveys began in 
early March and continued to mid-June.  

Before departing for the field, surveyors uploaded a series of waypoints into their 
handheld GPS units delineating the center of each sampling station at an assigned survey 
site. Surveyors also took a map of the survey site to use in the field. Once assigned a 
given survey site by the Quino Survey Lead, surveyors were free to select sampling 
stations that they reasoned were more likely to be occupied by Quino based on a visual 
overview of habitat and previous knowledge of the area. All other necessary survey 
conditions identified for Sentinel Site surveys (e.g., temperature, time of day, host plant 
status) applied to these surveys. Surveyors methodically searched for adult Quino within 
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sampling stations, giving preference to those portions that appeared more likely to 
support Quino (e.g., occurrence of host plants; suitable nectar sources; open areas, such 
as trails or washes; hilltops where Quino are known to congregate). These surveys were 
time-constrained to 45 minutes per sampling station to increase the amount of area 
surveyed per day. If Quino were observed, we recorded a waypoint using a Garmin GPS 
unit and documented Quino behavior (e.g., nectaring, ovipositing) and substrate used 
(i.e., species of plant where the behavior was observed). With a few exceptions, most of 
the survey and scouting sites were visited only once or twice. Not all sampling stations at 
survey sites were visited due to the large spatial extent of some sites or the lack of 
suitable habitat. Sampling stations were not resurveyed once we confirmed the presence 
of Quino. Adult Quino Camera Stations 

Camera traps have been shown to be effective in detecting butterflies and other 
insects (Edwards et al. 2015, McElveen and Meyer 2020). In 2021, we included cameras 
to increase our monitoring efforts at the Clinton Keith overcrossing in the City of 
Murrieta. The primary purpose of the camera stations is to detect Quino checkerspot 
butterflies using the Clinton Keith overcrossing in the Warm Spring Core Area. The 
second purpose is to detect any other butterfly species present in the area which can help 
us assess habitat suitability for butterflies.  

Two Stealth cameras model DS4K were strapped to the fence bordering the 
Clinton Keith overcrossing. One is located on the West side and the other on the East side 
of the overcrossing (Figure 1). Both cameras were angled down toward nectaring sources 
in hopes of detecting nectaring butterflies. Uploaded photos from cameras were reviewed 
twice. The photos with no data were then deleted. The photos with data were saved and 
data were entered into an excel form, double checked, then entered into a database.  

Training 
In 2022, there were four surveyors who had passed the USFWS Quino 

identification exam. One surveyor had 12 years of experience surveying for Quino, a 
second surveyor had four years of experience, and the other two surveyors completed 
their third season surveying for Quino in 2022. All surveyors were trained in the office 
and in the field. Additionally, surveyors had proven ability to identify the six plant 
species currently recognized as Quino host plants (USFWS 2003; G. Pratt, personal 
communication): dotseed plantain, woolly plantain, purple owl’s clover, snapdragon, 
Chinese houses, and rigid bird’s beak. Also, two people trained for Quino surveys during 
the 2021 and 2022 Quino season and shadowed trained personnel during multiple Quino 
surveys and one of them passed the USFWS Quino identification exam in December 
2022.  
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Staff was also trained to check the adult Quino camera stations at the Clinton 
Keith overcrossing in the Warm Springs Core Area. Only fully trained, qualified Quino 
surveyors reviewed the photos taken.  

Data Analysis 
Data resulting from 2022 surveys were mapped and will be used to track 

distribution over time with the objective of understanding spatial and temporal 
fluctuations in the Quino population within the Conservation Area. 

RESULTS 
Overall, we surveyed for Quino from 25 January until 15 June, which includes 

Sentinel Site surveys, larval and adult surveys at the Core Areas, and adult surveys at the 
Satellite Occurrence Complex Areas (Figure 2). We detected a total of 110 adult Quino 
(includes incidental observations; Figure 3) and surveyed a total of 358 sampling stations, 
which includes the 35 surveys at Sentinel Sites, 66 larval surveys at each sampling 
station, 195 adult surveys at each sampling station, and 62 repeated visits to the sampling 
stations where Quino was not detected on the first visit. Out of the 358 sampling 
stations surveyed, adult Quino's were detected during 33 surveys (9.2%). The Quino 
flight season is determined by the first and last adult Quino observation detected in any 
given survey year. Quino surveys cease after 2 consecutive site visits with zero 
detections. Between 2008 and 2022 adult Quino have been detected as early as 26 
January (2011) and as late as 15 June (2010). In 2022, the Quino flight season began with 
the first Quino sighting of two adults on 01 March at the Johnson Ranch/Lake Skinner 
Core Area during a Sentinel Site survey at the Multi-Species Reserve (Figure 4; Figure 2, 
respectively). The Quino flight season ended with the sighting of two adult Quino on 21 
April at the Silverado/Tule Peak Core Area at two sampling stations east of the Sentinel 
Site. In 2022, the Quino flight season was seven weeks and three days in length (Figure 
4).  

In 2022, our adult Quino observations occurred between the hours of 0948 – 
1548, with temperatures ranging between 15.1 – 34.3°C.  We recorded wind speeds at the 
start and end of successful surveys to be between 0.5 – 8.1 km/h (average at start of 
survey = 2.61 km/h, average at end of survey= 3.07 km/h). On 313 out of the 358 
sampling stations surveyed (87.4%), skies were clear from the start to the end of each 
survey. All 33 sampling stations surveyed that were occupied by adult Quino, had clear 
skies at the start and end of each survey. 
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Figure 2. Quino checkerspot butterfly Sentinel Sites, larvae surveys, and adult Quino survey locations in 2022.

Date: 03 February 2023
UTM Nad 83 Zone 11
Contact: Esperanza Sandoval
MSHCP Biological Monitoring Program
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Figure 3. Quino checkerspot butterfly occupied survey sites and Sentinel Sites in 2022.

Date: 03 February 2023
UTM Nad 83 Zone 11
Contact: Esperanza Sandoval
MSHCP Biological Monitoring Program
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Figure 4. Quino checkerspot butterfly estimated observed flight season from 2008-2022. The number of 
surveyors and sampling stations surveyed may have differed from year to year.  Reports are available 
online:  https://www.wrc-rca.org/species-survey 

Sentinel Site Surveys 
In 2022, Quino was detected at all three Sentinel Sites (Table 1). We detected 

adult Quino on 12 out of 35 total visits (34.3%; Table 1).  

Table 1. Larvae and adult Quino checkerspot butterflies observed during Sentinel Site visits during the 
2022 flight season. 

Dates of Visits 

Total 
# of 

Visits 
Dates Quino 
Observed* 

Total # 
Larvae 

Observed 

Total # 
Adults 

Observed 
Sentinel Site First Last First Last 
Multi-Species 
Reserve 25 Jan 19 April 12 14 Feb 05 April 2 36 

Oak Mountain 26 Jan 26 April 14 08 Mar 19 April 11 9 
Silverado/Tule Peak 24 March 17 May 9 06 Apr 27 Apr 0 4** 

* Larvae were the first life stage observed at MSR, whereas adults were the first life stage observed at Oak
Mountain and Silverado/Tule Peak.
**Includes 1 adult Quino incidental observation by Monitoring Program staff on 27 April 2022.

2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Quino Flight Season (2008-2022)

Estimated Quino Flight Season
Jan  Feb   March                  April   May   June   July 
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The Biological Monitoring Program visited the MSR Sentinel Site 12 times and 
observed 36 adult Quino during five visits (41.7%; Table 1) conducted on 01, 08, 15, 22 
March, and 05 April (n = 2, 8, 18, 6, and 2, respectively). In terms of adult Quino 
behavior, 9 were perched and/or basking, 12 were seen flying, and 15 were exhibiting 
agonistic behavior. A total of 2 Quino larvae were detected at MSR Sentinel Site during 
one visit conducted on 14 February. Both Quino larvae were found hidden under 
vegetation litter. The first Quino adult was observed approximately two weeks after the 
last Quino larva was detected. Two species of Quino host plants were detected at this site: 
dotseed plantain and purple owl’s clover (Table 2). Large patches (1000 or more plants) 
of dotseed plantain were detected at every visit to the Sentinel Site. Purple owl’s clover, 
was first detected starting in mid-March, where one individual plant was detected, and a 
few more were detected during our last three surveys in April (Table 2).   

We visited the Oak Mountain Sentinel Site 14 times and observed nine adult 
Quino during five visits (35.7%; Table 1) conducted on 08, 15, 22 March and 07, 12 
April (n = 2, 2, 3, 1, and 1, respectively). In terms of adult Quino behavior, three were 
perched, two were seen flying, two were exhibiting agonistic behavior, and two were 
seen nectaring on Erodium (Erodium spp.). Post-diapausal Quino larvae were not 
detected at this site during Sentinel Site surveys. A total of 11 pre-diapausal Quino larvae 
were found feeding on their host plant dotseed plantain on 19 April, one week after the 
last adult Quino was detected. Large patches of dotseed plantain, were detected at every 
visit to this Sentinel Site, with an approximate amount of 1000 or more plants present 
(Table 2). The Quino host plant Chinese houses was also present at the Oak Mountain 
Sentinel Site and was first detected in mid-April, where approximately 100-200 flowering 
plants were observed (Table 2). During the last visit on 26 April, the majority of the host 
plants were recorded as senesced. Aside from the host plants, present there was also 
plenty of nectaring plants for the adult Quino.  

Table 2. Host plant species of the Quino checkerspot butterfly observed during Sentinel Site visits in 2022. 

Sentinel Site Host Plant Species Detected Quino Presence/Absence 
Multi-Species Reserve Plantago erecta and Castilleja exserta Present 
Oak Mountain Plantago erecta and Collinsia concolor Present 
Silverado/Tule Peak Collinsia concolor, Sairocarpus coulterianus, 

and Castilleja exserta 
Present 

 

We visited the Silverado/Tule Peak Sentinel Site nine times and observed three 
adult Quino during two visits (22.2%; Table 1) conducted on 06 and 13 April (n = 1 and 
2, respectively). On 27 April, there was an incidental observation by Monitoring Program 
staff of one adult Quino at the Silverado/Tule Peak Sentinel Site, bringing the total 
number of adults to four. In terms of adult Quino behavior, two were seen flying and one 
was seen nectaring on tumble mustard (Sisymbrium altissimum). The adult Quino 
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behavior of the incidental observation was not recorded. No Quino larvae were detected 
at this site during Sentinel Site surveys. In 2022, three species of Quino host plants were 
detected at this site; Chinese houses, purple owl’s clover, and snapdragon (Table 2). 
Chinese houses were first detected in mid-April during the third Sentinel Site visit, where 
approximately 100-200 flowering plants were observed, and continued to be detected 
throughout the rest of the surveys. Purple owl’s clover was detected in smaller numbers 
starting in early April, where approximately 1-100 flowering plants were detected, and 
found in five out of the nine visits. Snapdragon was only found during two visits where 
one flowering plant was detected. Aside from host plants, several other nectaring plant 
species were observed at the Silverado/Tule Peak Sentinel Site.  

Overall, in 2022, nectaring Quino were detected at two out of the three Sentinel 
Sites, at Oak Mountain (n = 2) and Silverado/Tule Peak (n = 1). Plants that we observed 
adult Quino utilizing as nectar sources, in order of frequency of utilization, were: 
Erodium (n = 2) and tumble mustard (n = 1). Aside from Quino there were other co-
occurring butterflies observed throughout the Sentinel Site visits, including one other 
checkerspot species (Appendix A). The chalcedon checkerspot butterfly (Euphydryas 
chalcedona chalcedona) was only observed at MSR. The common buckeye (Junonia 
coenia), whose larvae host plants include plantain (Plantago spp.), was only observed at 
MSR during the 2022 Quino Sentinel Site surveys. 

Larvae Quino Surveys  
We did not detect Quino larvae at any of the four Core Areas surveyed (Table 3). 

Larvae surveys took place in four (Warm Springs Creek, Sage, Johnson Ranch/Lake 
Skinner, and Oak Mountain) out of the six Core Areas and none of the Satellite 
Occurrence Complex Areas.  

Table 3. Larvae Quino occupancy at Core Areas in 2022. Two Core Areas and three Satellite Occurrence 
Complex were not surveyed (n/s). 

Core Areas Visits 
Sampling 

Stations Surveyed 
Sampling Stations 

Occupied 
Quino Larvae 

Present 
Warm Springs 9 39 0 0 
Sage 2 7 0 0 
Johnson Ranch/Lake Skinner 7 13 0 0 
Oak Mountain 5 7 0 0 
Wilson Valley n/s - - - 
Silverado/Tule Peak n/s - - - 
Satellite Occurrence Complex Areas 
Cactus Valley n/s - - - 
San Bernardino National Forest n/s - - - 
Aguanga n/s - - - 
Total 23 66 0 0 
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The Warm Springs Core Area was visited nine times (n = 39 sampling stations 
surveyed; Table 3) starting on 26 January to 24 February. The host plant dotseed plantain 
was present in 25 out of 39 sampling stations surveyed (Table 4).  

We visited the Sage Core Area two times (n = 7 sampling station surveyed; Table 
3) on 11 and 24 February. The host plant dotseed plantain was present in six out of seven 
sampling stations surveyed (Table 4).  

The Johnson Ranch/Lake Skinner Core Area was visited seven times (n = 13 
sampling stations surveyed; Table 3) starting on 25 January to 25 February. The host 
plant dotseed plantain was present in ten out of 13 of the sampling stations surveyed 
(Table 4).  

The Oak Mountain Core Area was surveyed five times (n = 7 sampling stations 
surveyed; Table 3) starting on 02 February to 01. The host plant dotseed plantain was 
present in six out of seven of the sampling stations surveyed (Table 4).  

Co-occurring butterfly larvae species detected during the Quino larvae survey was 
the Behr’s metalmark butterfly and the chalcedon checkerspot. The common buckeye, 
whose larvae feed on plantain, was not detected during the surveys. At least 15 different 
species of adult butterflies and moths were detected during these surveys, including a 
species of checkerspot. The adult chalcedon checkerspot butterfly was detected in two 
Core Areas, the Warm Springs Creek and MSR, during the 2022 Quino larvae species 
(Appendix A). 

Table 4. Host plant species of the Quino checkerspot butterfly observed during Larval Quino surveys in 
2022. Two Core Areas and three Satellite Occurrence Complex were not surveyed (n/s). 

Core Areas Host Plant Species Detected Larvae or adult Quino 
Presence/Absence 

Warm Springs Creek Plantago erecta Absent 
Sage Plantago erecta Absent 
Johnson Ranch/Lake Skinner Plantago erecta Absent 
Oak Mountain Plantago erecta Absent 
Wilson Valley n/s n/s 
Silverado/Tule Peak n/s n/s 
Satellite Occurrence Complex Areas 
Cactus Valley n/s n/s 
San Bernardino National Forest n/s n/s 
Aguanga n/s n/s 

 

Adult Quino Surveys  
We observed Quino at three of the six Core Areas surveyed and in two of the 

three Satellite Occurrence Complex Areas surveyed (Figure 3; Table 5). Of the 61 total 
adult Quino individuals observed during the 2022 season, the largest number (n = 33) 
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were found at the Silverado/Tule Peak Core Area, followed by the Johnson Ranch/Lake 
Skinner Core Area (n = 18; Table 5).  

We visited the Warm Springs Core Area two times (n = 5 sampling stations 
surveyed; Table 5), on 10 and 24 March, and no Quino were detected. Two host plants 
species were detected in the Warm Spring Core (Table 6). The host plant dotseed plantain 
was present in four out of five of the sampling stations surveyed. The host plant purple 
owl’s clover, which was only detected at the Clinton Keith overcrossing in this Core 
Area, was present in one out of five of the sampling stations surveyed.  

Table 5. Adult Quino occupancy at Core Areas in 2022. 

Core Areas 
No. of 
Visits 

No. of Sampling 
Stations Surveyed 

No. of Sampling 
Stations Occupied 

No. of Adult 
Quino Present 

Warm Springs 2 5 0 0 
Sage 3 10 0 0 
Johnson Ranch/Lake Skinner 11 22 5 18 
Oak Mountain 3 3 1 1 
Wilson Valley 9 40 0 0 
Silverado/Tule Peak 26 53 12 33* 
Satellite Occurrence Complex Areas 
Cactus Valley 2 6 1 1 
San Bernardino National Forest 21 42 2 8 
Aguanga 4 14 0 0 
Total 81 195 21 61 

*Includes 5 adult Quino incidental observation by Monitoring Program staff on 06 and13 April 2022. 

We visited the Sage Core Area three times (n = 10 sampling stations surveyed; 
Table 5) on 03, 11, and 18 March and no adult Quino were detected. The host plant 
dotseed plantain continues to be present at this location and was detected in all ten of the 
sampling stations surveyed. The host plant purple owl’s clover was present in low 
quantities in three out of the ten sampling stations surveyed. Native wildflowers were 
observed throughout the sampling stations surveyed, which can provide nectaring sources 
for butterfly species, but non-native grasses were also detected which is not ideal for 
Quino habitat.   

The Johnson Ranch/Lake Skinner Core was visited 11 times (n = 22 sampling 
stations surveyed; Table 5) from 01 March to 19 April. A total of 18 adult Quino were 
detected in five out of the 22 sampling stations surveyed (22.7%; Table 5). Eight adult 
Quino were identified on 8 March and ten on 15 March. Observed Quino behaviors 
included two flying, two perched or basking on California buckwheat, three perched or 
basking on bare ground, seven exhibiting agonistic behavior, three nectaring on popcorn 
flower (Plagiobothrys spp), and one nectaring on sun cups (Camissoniopsis spp). The 
host plant dotseed plantain was present in 11 out of the 22 sampling stations surveyed. 
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Small numbers of the host plant purple owl’s clover were present in seven out of the 22 
sampling stations surveyed.  

The Oak Mountain Core Area was visited three times (n = 3 sampling stations 
surveyed; Table 5) on 08, 15, and 22 March. One adult Quino was detected flying on 08 
March. Large patches of the Quino host plant dotseed plantain were detected in all three 
of the sampling stations surveyed as well as other nectaring sources.  

The Wilson Valley Core Area was visited nine times (n = 40 sampling stations 
surveyed; Table 5) from 03 March to 06 May. No Quino was detected. The host plant 
species dotseed plantain was detected in six out of 40 sampling stations surveyed. 
Chinese houses were detected at four sampling stations and purple owl’s clover was 
detected in three sampling stations. Small numbers of the host plant snapdragon were 
present in one sampling station.  

The Silverado/Tule Peak Core Area was visited 26 times (n = 53 sampling 
stations surveyed; Table 5) from 23 April to 26 May. A total of 28 adult Quino were 
detected in 12 out of the 53 sampling stations surveyed (22.7%; Table 5). Five additional 
adult Quino were detected incidentally by the Monitoring Program staff on 06 and 13 
April. Observed Quino behaviors included 11 flying, two basking on a rock, two perched 
on California buckwheat, two perched on forget-me-not (Cryptantha spp.), one perched 
on bare ground, seven exhibiting agonistic behavior, and three nectaring on forget-me-
not. Two of the incidental Quino detections were seen flying and exhibiting agonistic 
behavior. Behavior was not noted for the other three incidental observations. The areas 
that were surveyed include sampling stations located near Beauty Mountain, Anza-
Borrego, Misty Meadows Drive, Barbara Trail, Tule Peak Road, and Bowers Road. Of 
the 53 sampling stations surveyed, 24 were at Tule Peak Road and Bowers Road, which 
were occupied during surveys conducted in collaboration with USFWS range-wide 
monitoring efforts in 2008. All six Quino host plants were detected at the Silverado/Tule 
Peak Core Area. The more widespread host plants in this Core Area were Chinese 
houses, present in 25 out of 53 sampling stations surveyed, and purple owl’s clover, 
present in 16 out of 53 sampling stations surveyed. The host plant snapdragon was 
present in 12 out of 53 sampling stations surveyed and woolly plantain was present in 
three out of 53 sampling stations surveyed. The host plants dotseed plantain and 
stiffbranch bird’s beak were present in small amounts and were each found in one out of 
53 sampling stations surveyed. For multiple years, with the exception of 2021, the 
Silverado/Tule Peak Core Area has been a reliable location for the Biological Monitoring 
Program to detect adult Quino (Appendix B).  

The Cactus Valley Satellite Occurrence Complex (Brown Canyon site) was 
visited two times (n = 6 sampling stations surveyed; Table 5) on 17 and 23 March. One 
adult Quino was observed flying on 23 March. Two host plant species were detected; 
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purple owl’s clover and dotseed plantain. Purple owl’s clover was the most widespread 
host plant species found in five out of six sampling stations surveyed. The host plant 
dotseed plantain was found in four out of six of the sampling stations surveyed.  

The San Bernardino National Forest Satellite Occurrence Complex was visited 21 
times (n = 42 sampling stations surveyed; Table 5) from 18 March to 15 June. A total of 
eight adult Quino were detected in two out of the 42 sampling stations surveyed (4.8%; 
Table 5). The areas that were surveyed include sampling stations located at our Horse 
Creek site (ranges in elevation between 820-900 meters), the Hog Lake Truck Trail site 
(ranges in elevation between 1220-1400 meters), and the higher elevation SBNF site by 
Rouse Hill Road (ranges in elevation between 1600-1900 meters). It has been suggested 
that Quino is going through an elevational range expansion in response to climate change 
(Parmesan 1996) and we decided to survey sampling stations at higher elevations along 
Rouse Hill Road six times but were unable to detect them. We detected one adult Quino 
at an approximate elevation of 1831 meters at the SBNF site in 2017, but none since. In 
2022 we extended our search at the San Bernardino National Forest to cover areas where 
Quino had been detected in the past (from 2003-2011) by San Bernardino National Forest 
staff (Kim Boss, San Bernardino National Forest San Jacinto Ranger District, personal 
communication). The new sites surveyed include sampling stations located adjacent to SR 
74 between Fobes Ranch Road and Morris Ranch Road (ranges in elevation between 
1360-1450 meters), forest land located near the SR74/SR371 intersection (ranges in 
elevation between 1460-1540 meters), and in an area where Thomas Mountain Truck 
Trail and Jim Truck Trail meet (ranges in elevation between 1450-1550 meters). At the 
latter location at an elevation of about 1526 meters, one adult Quino was observed flying 
and then landing on bare ground. Summarizing behavior for all adult Quino detected at 
the San Bernardino National Forest Satellite Occurrence Complex, two of them were 
seen flying, one was seen basking, two were exhibiting agonistic behavior, and three 
were seen nectaring on tidy tips (Layia platyglossa) and Erodium. Five Quino host plants 
were detected at the San Bernardino National Forest Satellite Occurrence Complex. Nine 
sampling stations contained purple owl’s clover, eight contained rigid bird’s beak, six 
contained Chinese houses, four contained snapdragon, and one contained dotseed 
plantain.  

This has been the third consecutive year the Biological Monitoring Program has 
surveyed for Quino at the Aguanga Satellite Occurrence Complex. In 2022 we visited this 
core four times (n = 14 sampling stations surveyed; Table 5) from 02 March to 08 April. 
No Quino was detected. Three Quino host plants were detected. Snapdragon was present 
in two sampling stations. Both stiffbranch bird’s beak and purple owl’s clover were 
present in one sampling station (Table 6). 

Two out of the three Quino-occupied Core Areas (Johnson Ranch/Lake Skinner 
and Oak Mountain) had dotseed plantain as the main Quino host plant, as did the three 
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unoccupied Cores (Warm Springs Creek, Sage, and Wilson Valley). Chinese houses were 
the main Quino host plant for the occupied Silverado/Tule Peak Core Area followed by 
purple owl’s clover. We found five host plant species at the San Bernardino National 
Forest Satellite Occurrence Complex: dotseed plantain, Chinese houses, purple owl’s 
clover, rigid bird’s beak, and snapdragon (Table 6). Purple owl’s clover was the major 
host plant for the Cactus Valley and San Bernardino National Forest Satellite Occurrence 
Complex. Woolly plantain was only encountered at the Silverado/Tule Peak Core Area in 
the 2022 Quino season.  

Table 6. Host plant species of the Quino checkerspot butterfly observed during adult Quino surveys in 
2022. 

Core Areas Host Plant Species Detected Quino Presence/Absence 
Warm Springs Creek Plantago erecta and Castilleja exserta Absent 
Sage Plantago erecta and Castilleja exserta Absent 
Johnson Ranch/Lake Skinner Plantago erecta and Castilleja exserta Present 
Oak Mountain Plantago erecta Present 
Wilson Valley Plantago erecta, Castilleja exserta, 

Collinsia concolor, and Sairocarpus 
coulterianus 

Absent 

Silverado/Tule Peak Castilleja exserta, Collinsia concolor, 
Sairocarpus coulterianus, Plantago 
erecta, Plantago patagónica, and 
Cordylanthus rigidus 

Present 

Satellite Occurrence 
Complex Areas 

  

Cactus Valley Plantago erecta and Castilleja exserta Present 
San Bernardino National 
Forest 

Plantago erecta, Collinsia concolor, 
Castilleja exserta, Cordylanthus rigidus, 
and Sairocarpus coulterianus 

Present 

Aguanga Castilleja exserta, Cordylanthus rigidus, 
and Sairocarpus coulterianus 

Absent 

 

Of the 61 adult Quino observations in 2022, five detections were made 
incidentally and 56 were observed during surveys across all sampling stations (n = 195; 
Table 5) during the adult Quino surveys (includes Core Areas and the three Satellite 
Occurrence Complexes). The incidental observations were all while visiting the 
Silverado/Tule Peak Core Area. The Johnson Ranch/Lake Skinner Core Area, the 
Silverado/Tule Peak Core Area, and the San Bernardino National Forest Satellite 
Occurrence Complex were all sites where nectaring Quino were detected. Plants that we 
observed adult Quino utilizing as nectar sources, in order of frequency of utilization, 
were: forget-me-not (n = 3), popcorn flower (n = 3), tidy tips (n = 2), and whitedaisy 
tidytips (Layia glandulosa; n = 1). Aside from the Quino checkerspot butterfly, there 
were several other co-occurring butterflies observed throughout the Core Areas, 
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including one species of checkerspot butterfly (Appendix A). The chalcedon checkerspot 
butterfly was observed at the Johnson Ranch/Lake Skinner Core Area, the Wilson Valley 
Core Area, the Oak Mountain Core Area, the Silverado/Tule Peak Core Area, the Warm 
Springs Core Area, and the SBNF and Aguanga Satellite Occurrence Complex. The 
common buckeye, whose larvae feed on plantain spp., was only detected at the Warm 
Springs Core Area throughout the 2022 Quino surveys. 

Adult Quino Camera Stations 
No Quino were detected at the camera stations at the Clinton Keith overcrossing 

in the Warm Springs Core Area. The Stealth cameras were active from 27 January until 
02 June. No other co-occurring butterfly species were detected by the Stealth camera in 
2022. 

DISCUSSION     
In 2022, adult Quino was detected in five out of the nine Core Areas and Satellite 

Occurrence Complexes (n = 56%). The survey effort in 2022, of 358 sampling stations, is 
similar to the amount surveyed in 2021 of 367 (Biological Monitoring Program 2022), 
but in 2022 there was an increase in adult Quino detections. The number of Quino 
observed has varied across the last five survey years with the highest Quino detections in 
2020 (n = 441) and the lowest Quino detections in 2021 (n = 77). We have seen 
fluctuations in the amount of Quino detections throughout the years but cannot compare 
the numbers from year to year since changes in protocol, survey effort, and number of 
surveyors change from year to year. For example, we had one to two qualified Quino 
surveyors in 2018, two to four in 2020, and consistently four qualified and trained 
surveyors from 2021-2022. The increase in surveyors in the last two years has led us to 
cover more areas, which resulted in a higher number of sampling stations surveyed.  

Over the past 15 flight seasons (2008-2022), we have not detected Quino in the 
Warm Springs Creek Core Area (Appendix B) despite the presence of robust patches of 
dotseed plantain in many areas, and large expanses of suitable habitat. Within this Core 
Area, we have surveyed the Anheuser-Busch site, Phases 1-5 and Phase 9 for eight years 
(2013 and 2015-2022) with no detections. Suitable habitat appears to be present, 
including abundant stands of Quino host plants, but non-native grasses appeared to be 
covering up the nectaring sources (Esperanza Sandoval, personal observation). With the 
addition of the Clinton Keith overcrossing (completed Fall 2018) in the Anheuser-Busch 
site Phase 1, we have been surveying the overcrossing and surrounding sampling stations 
since 2019. It currently has California buckwheat and common deerweed (Acmispon 
glabrus) growing on the overpass as well as host plants such as dotseed plantain and 
purple owl’s clover. The presence of Quino nectaring sources were also evident on the 
Clinton Keith overcrossing. Once California buckwheat continues to mature and 
management in this area continues, the overcrossing will become more suitable for 
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Quino. This site may be a suitable candidate for translocation if Quino does not 
recolonize this area or, utilize the overcrossing as a movement corridor in the future. If 
Quino translocation is considered the area, the nearby or captive Quino populations, and 
many other factors should be evaluated to provide the best opportunity of survival for the 
species (Longcore and Bonebreak 2012).  

Our only survey site in the Sage Core Area, Magee Hills, is rather isolated from 
other occupied areas. The most proximal occupied site is 7.5 km distant. In 2022, we did 
not detect Quino in this area, which could be due to the encroaching non-native 
vegetation that is taking over the open areas where Quino would previously bask and 
mate. Non-native vegetation, such as the non-native grasses, has been taking over the 
open ground. A more recent issue has been the spread of the non-native Cape marigold 
(Dimorphoteca sinuate). Cape marigold is currently encroaching on a hilltop where both 
dotseed plantain and adult Quino had been detected. The spread of this non-native plant 
is encroaching upon Quino habitat and decreasing the amount of space available for 
Quino host plants and nectaring sources to grow. In the absence of management to reduce 
the cover of these invasive species, Quino may become extirpated from this area. Over 14 
years surveying this site, we have detected a small but persistent population of Quino 
approximately 40% of the time (Appendix B). 

In 2022, in the Johnson Ranch/Lake Skinner Core Area, the most productive site 
was the Sentinel Site (Figure 2) located at MSR. The presence of clay soils, cryptogamic 
soils, and large patches of the Quino host plant dotseed plantain found throughout 
openings in coastal sage scrub are evidence of good Quino habitat. The Sentinel Site, as 
well as other sampling stations surveyed in this Core Area, had small patches of purple 
owl’s clover. Non-native grasses in the MSR area could potentially take over areas where 
wildflowers currently grow and slowly decrease habitat suitability (Preston et al. 2012). 
The Johnson Ranch/Lake Skinner Core Area continues to be one of the best areas to find 
Quino in Western Riverside County. 

In 2022, we detected ten adult Quino at the Oak Mountain Core Area (Table 1, 
Table 5), including detections at Sentinel Sites (n = 9) and adult survey sites (n =1). 
Quino detection numbers were a little higher in 2022 compared to 2021 (n = 4) but they 
are still low compared to previous years. Total adult Quino numbers seem to be 
decreasing in this area since 2017 (n = 85), which was a year with greater rainfall 
compared to subsequent years (Appendix B). Rainfall can influence host plant 
availability for Quino larvae (Ehrlich et al. 1980), however, large patches of dotseed 
plantain remain in this area.  

We did not find Quino in the Wilson Valley Core Area in 2022. The last Quino 
detected in the Wilson Valley Core Area was in 2013 (Appendix B). We surveyed the 
sampling stations where Quino was last documented but we did not thoroughly searched 
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this entire area, which is extensive. During our search we detected large amounts of 
Chinese houses, plenty of dotseed plantain, and small patches of purple owl’s clover. We 
will continue to expand our search into other areas of Wilson Valley. As the habitat keeps 
changing, we will continue to survey historical sites as well as surrounding areas and 
continue expanding the search for Quino in the Wilson Valley Core Area. 

The Silverado/Tule Peak Core Area is a reliable location for Quino presence for 
13 consecutive years (2008-2020; Appendix B). In 2021, we did not detect any Quino in 
this Core Area (Biological Monitoring Program 2022). In 2022, we detected adult Quino. 
The Silverado/Tule Peak Core Area continues to support one of the greatest numbers of 
Quino relative to other Core areas, with a total of 37 adult Quino detected (Table 1, Table 
5). The sites along Tule Peak Road and Bowers Road were the most productive for Quino 
detections. Despite the presence of all known Quino host plant in the Beauty Mountain 
area, we did not detect Quino. We didn’t visit Beauty Mountain until later in the season 
and it is possible we missed the Quino flight season in that area.  Considering Beauty 
Mountain is a large area to cover, and the presence of Quino host plants, Quino may be 
found in these areas if we expand our survey effort during future site visits.  

Quino had not been detected in the Cactus Valley Satellite Occurrence Complex 
area since 2010 despite several survey attempts. In 2018, we detected Quino at new 
sampling stations with suitable habitat in the Brown Canyon area (Appendix B). We 
surveyed those sampling stations twice in 2020 and three times in 2021 and did not detect 
Quino. In 2022, we surveyed this area twice and detected Quino during the second visit 
toward the end of March. We detected large patches of dotseed plantain and purple owl’s 
clover throughout the area surveyed. The presence of non-native grasses is dominant in 
some areas, but good suitable habitat is still present. We plan to continue to survey the 
Cactus Valley Satellite Occurrence Complex to determine the extent of Quino 
distribution.   

The Aguanga Satellite Occurrence Complex was surveyed for the third 
consecutive year in 2022 with no Quino detections. There is a possibility Quino was not 
detected due to the timing of the surveys and the number of visits to this area. We have 
been slowly increasing the number of visits, from three in 2021 to four visits in 2022, but 
we still have more area to cover. We hope to continue surveying in this area.  

According to the MSHCP Species Account (Dudek & Associates 2003), Quino 
have been extirpated from the Lake Mathews/Estelle Mountain/Harford Springs Core 
Area. Quino was historically abundant in the Harford Springs subunit but were last 
documented in Harford Springs Park in 1998 (USFWS 2003, Krofta and Anderson 2002) 
and local experts noted the abrupt decline of Quino colonies in the Gavilan Hills and near 
Lake Mathews during the early 1980’s (Mattoni et a1. 1997). Surveys were conducted 
over eight years by the Biological Monitoring Program biologists with no detections, 
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leading to termination of surveys in this Core Area beginning in 2012 (Appendix B). In 
2020 we visited the northern area of Hartford Springs Park, mainly for training purposes, 
and did not detect any Quino. There was plenty of non-native grass throughout the area 
surveyed and we did not detect any host plants. This area was not surveyed in 2021 or 
2022.     

In 2022, we detected two stages of the Quino life cycle (larval and adult form) in 
two out of the three Core Areas with Quino presence, the Johnson Ranch/ Lake Skinner 
Core Area and the Oak Mountain Core Area. Timing of the surveys could have been a 
factor as to why Quino larvae were detected in two Core Areas and not the others.  

The observed timing of flight season differed from year to year (Figure 4) and 
may have been influenced by environmental factors. We are not able to determine 
whether the differences in timing of flight season was caused by environmental factors or 
because of differences in survey effort and survey method throughout the years. Drought 
and rainfall, which are not addressed in this report, may affect a butterfly’s life cycle 
(Ehrlich et al. 1980). Drought conditions, with low rainfall and increased sunlight, can 
increase the rate of larval growth as well as cause the host plants to senesce (Ehrlich et al. 
1980). If the host plants become stressed, they can skip a year of flowering and persist in 
the seed bank, limiting the food source for post-diapausal Quino larvae, and limiting 
availability of cover from predators (Ehrlich et al. 1980). In years with low numbers of 
host plants, post-diapausal Quino larvae may consume a large portion of the host plant 
population, ultimately reducing the number of host plants available for ovipositioning by 
female Quino later in the season. In this case, adult Quino have been seen dispersing 
themselves greater distances to find suitable host plants (Murphy and White 1984).  

Distribution of Quino in 2022 was within the southern half of the Plan Area, 
bounded by the SBNF Satellite Occurrence Complex area to the east, Silverado/Tule 
Peak Core Area to the southeast, and the MSR sites and Oak Mountain Sentinel Site to 
the west. The Quino sites in the western portion of the Plan Area are lower in elevation 
(400 m – 850 m) than the southeastern and eastern sites (925 m – 2000 m). Of the sites 
surveyed in 2022, Anheuser-Busch and Winchester 700 Murrieta (in the Warm Springs 
Creek Core Area) were the lowest elevation sites (approximately 400 m) and the SBNF 
site by Rouse Hill Road (in the SBNF Satellite Occurrence Complex) was the highest 
(approximately 1900 m). Three species of host plants (Chinese houses, snapdragon, and 
stiffbranch bird’s beak) (Table 5) were detected in the Rouse Hill Road area in 2022, 
Chinese houses being the most abundant of the three. Quino have been documented in 
this area at approximately 1707 meters in elevation on 17 April 2011 (James Gannon, 
Fuels Program Manager, Bureau of Land Management,  personal communication) and 
as high as 1855 meters in elevation during our 2017 adult Quino survey. This is the 
highest elevation site documented by the Monitoring Program. If Quino shift to higher 
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elevation habitats, then these areas could potentially support new Quino populations in 
the future.   

Of the sites occupied by Quino in 2022, the lowest in elevation were the sampling 
stations at Johnson Ranch/Lake Skinner Core Area (approximately 475 m) and the 
highest elevation occupied site was the San Bernardino National Forest Satellite 
Occurrence Complex (1526 m) near the South end of Rousse Hill Rd. We will continue 
to document the elevations at which Quino are detected within the Plan Area to track 
distributional shifts over time, especially in light of a hypothesis that Parmesan (1996) 
suggests Quino will shift north and to higher elevations in response to climate change. 

Recommendations 
Future Surveys: Both the extent of occupied area within each survey site and the 

number of occupied sites across the Conservation Area vary from year to year. Mapping 
the extent of occupied area within each survey site is more time-consuming, while 
determining the distribution of Quino across the Conservation Area as a whole is the 
more relevant MSHCP monitoring goal, and therefore we will prioritize monitoring at 
this scale. We should continue to monitor recently occupied sites and areas with 
apparently suitable habitat, or areas that are adjacent to known occupied habitat.  

We have not detected Quino in the Warm Springs Creek Core Area over the past 
14 years of survey efforts. If drought conditions continue, future survey efforts in this 
core may be unproductive; however, since our knowledge of Quino ecology is 
incomplete, there is a chance that Quino will re-colonize these sites in the future. A 
wildlife bridge that spans Clinton Keith Road has recently been constructed, which may 
facilitate Quino movement between formerly fragmented habitat in this Core Area. The 
Biological Monitoring Program has proposed a plan to conduct five years (2020-2024) of 
surveys at sampling stations near the overcrossing in an effort to detect Quino and 
document habitat attributes. In 2021, year two of monitoring the wildlife bridge, we 
detected Quino host plant species, such as dotseed plantain, and shrub species, such as 
common deerweed and California buckwheat. California buckwheat can be a source of 
shelter (Quino larvae have been seen diapausing at the base of this species) and might 
play an important role in habitat restoration for Quino that reside in dry areas (Pratt and 
Emmel, 2010), such as the Warm Springs Core Area. The presence of shrubs and host 
plants on the overcrossing is a step in the right direction and we recommend that survey 
efforts be expanded to other areas with suitable habitat within this core on both sides of 
the overcrossing. Additionally, we recommend for encroaching non-native grasses to be 
removed where non-native vegetation appears to negatively impact Quino host plant 
distribution.  

In 2022, we continued to expand our scouting and surveying efforts to include the 
Aguanga Satellite Occurrence Complex and the Wilson Valley Core Area. We were only 
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able to visit the Aguanga area four times, covering two different locations in this Satellite 
Occurrence Complex. Quino continues to occupy the Wilson Valley Core Area in small 
numbers, but our present sites are no longer highly suitable. Because Quino occurs as 
meta-populations, it is very possible we are missing currently occupied habitats when we 
survey at historically occupied locations; exploring other potential areas may be fruitful. 
In 2019, we expanded our surveys to a new area of Wilson Valley, adjacent to Wilson 
Valley Road, and those areas were again surveyed in 2020 through 2022. Suitable habitat 
was detected in these new sampling stations in Wilson Valley so it would be appropriate 
to survey those areas again along with others during the Quino flight season. Habitat 
adjacent to Wilson Valley Road has been quite reliable for Quino sightings in the past. 
We intend to survey both the Aguanga and Wilson Valley Core Area more thoroughly 
during future survey efforts. 

We believe it is important to survey areas at higher elevations where suitable 
habitat occurs, such as Rouse Hill Road (ranges in elevation between 1600-1900m), as it 
has been hypothesized that these may become occupied by Quino populations as they 
shift into habitats from lower to higher elevations (Parmesan 1996). We would like to 
increase our survey efforts at another high elevation area at our Beauty Mountain site in 
the Silverado/Tule Peak Core Area, which is at approximately 1400 m in elevation.  

It may be productive to scout more areas of Bautista Canyon, including our 
original Horse Creek site in the SBNF Satellite Occurrence Complex, which was 
surveyed from 2006-2010 and was found to be occupied by a small number of Quino. At 
present, we survey an area north of the Horse Creek drainage where the Biological 
Monitoring Program discovered a new, reliable location for Quino in 2012. In 2018-2022 
we surveyed a wash just north of Horse Creek and found Quino in 2020, but none in 2021 
or 2022. Due to time constraints and a fence blocking entrance to the creek causing 
uncertainty in authorized access to this area we have not been able to survey our original 
Horse Creek Site. Our present site is close enough in proximity to the original known 
location to be part of the same meta-population, but we have not surveyed the original 
site since 2010. Once access to Horse Creek has been investigated, we hope to continue 
surveys in our original Horse Creek site.  

We also should focus our attention at Magee Hills in the Sage Core Area since we 
detect Quino on and off in this area. The last year Quino was detected at Magee Hills was 
in 2018. Too much growth of non-native grasses and other invasive plant species is 
changing the habitat in this site. Management is necessary for Quino to continue the use 
of Magee Hills. We intend to continue surveys in this area during future survey efforts.  

Lastly, in the Oak Mountain Core Area, we were able to survey down-slope 
towards Vail Lake in 2022 (one survey). There are large patches of dotseed plantain in 
this area and that Quino occupied these areas as recently as 2009. Even though no Quino 
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detections were made in 2022, it was a drought year and it would be appropriate to re-
survey this area to update our current knowledge of Quino distribution.  

Conservation and Management: It is likely there are important differences in 
vegetative and other habitat conditions in occupied areas compared to unoccupied areas. 
It is also possible that some areas with habitats that are entirely suitable for Quino are not 
occupied due to barriers to dispersal, development projects, present drought conditions, 
or other factors. More research is needed to determine if the present restricted distribution 
of Quino is a condition that will persist or, if or when the continuing drought or other 
unfavorable conditions are relieved, Quino will re-occupy other areas with suitable 
habitat. 

The Oak Mountain Core Area is one of the best remaining areas for Quino. As 
Oak Mountain continues to be developed, the remaining open land is very crucial to 
Quino persistence. The RCA is in the process of reaching out to landowners that support 
high quality Quino habitat to discuss possible acquisition(s). The land approximately 315 
meters west of the Oak Mountain Quino Sentinel Site is not currently in conservation but 
is described for conservation by the MSHCP. These areas potentially contain highly 
suitable Quino habitat. Almost annually we have Quino detections in this area from the 
Biological Monitoring Program biologists and from the Bureau of Land Management 
(BLM).  

Core Area Definitions and Species Objectives: Adding the San Bernardino 
National Forest to our Core Areas designation should be a consideration for this species. 
Quino have been observed at two of our sites in this area, SBNF and Horse Creek, during 
several survey seasons. 
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Appendix A. Butterfly and Moth Species, Listed by Family, Observed 
During the 2022 Quino Survey Effort 

Swallowtails (Papilionidae) Skippers (Hesperiidae) 
      Western tiger swallowtail (Papilio rutulus)       Funereal duskywing (Erynnis funeralis) 

Pale swallowtail (Papilio eurymedon)       Propertius duskywing (Erynnis propertius) 
Whites and Sulphurs (Pieridae)       Pacuvius duskywing (Erynnis pacuvius) 

Checkered white (Pontia protodice) 
Spring white (Pontia sisymbria) 
Cabbage white (Pieris rapae) 
Pearly marble (Euchloe hyantis) 
Orange sulphur (Colias eurytheme) 
Harford’s sulphur (Colias harfordii) 
Dainty sulphur (Nathalis iole) 

      Mournful duskywing (Erynnis tristis) 
      White checkered-skipper (Pyrgus 

albescens) 
      Juba skipper (Hesperia juba) 
      Fiery skipper (Hylephila phyleus) 
Night Moths (Noctuidae) 
      Unidentified night moths 

       Desert orangetip (Anthocharis cethura) 
       Sara orangetip (Anthocharis sara) 

Erebid Moths (Erebidae) 
      Unidentified erebid moth 

Coopers, Hairstreaks, & Blues (Lycaenidae) 
       Gray hairstreak (Strymon melinus) 
       California hairstreak (Satyrium californica) 
       Mountain mahogany hairstreak (Satyrium tetra) 
       Hedgerow hairstreak (Satyrium saepium) 
       Brown elfin (Callophrys augustinus) 
       Perplexing hairstreak (Callophrys perplexa) 

Geometer Moths (Geometridae) 
      Unidentified geometer moth 
Sphynx Moths (Sphingidae) 
      Unidentified Sphynx moth 

Metalmarks (Riodinidae)  
         Behr’s metalmark (Apodemia virgulti) 
         Wright’s metalmark (Calephelis wrighti) 

 

  Brushfoots (Nymphalidae)  
  Quino checkerspot (Euphrydryas editha quino) 
Chalcedon checkerspot (Euphydryas chalcedona   
chalcedona) 

  Painted lady (Vanessa cardui) 
  West coast lady (Vanessa annabella) 

 

  Red admiral (Vanessa atalanta) 
  Mourning cloak (Nymphalis antiopa) 

 

  California sister (Adelpha bredowii) 
  Mylitta crescent (Phyciodes mylitta) 

 

       Silvery blue (Glaucopsyche lygdamus) 
Arrowhead blue (Glaucopsyche piasus) 
Marine blue (Leptotes marina) 
Acmon blue (Plebejus acmon) 
Lupine blue (Plebejus lupinus) 
Boisduval’s blue (Plebejus icarioides) 
Ceraunus blue (Hemiargus ceraunus) 
Sonoran blue (Philotes sonorensis) 
Echo azure (Calastrina echo) 
Bernardino blue (Euphilotes bernardino 
bernardino) 
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Appendix B. Core Area and Satellite Occurrence Complex Detections and Average Precipitation (Inches) from 
2008-2022 

 †no detections = 0, detections = 1, no surveys = -- 

Core Area 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 
Lake Mathews/Estelle/ 
Harford Springs 0† 0 0 0 0 -- -- -- -- -- -- -- 0 -- -- 

Warm Springs Creek 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Johnson Ranch/Lake Skinner 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 

Oak Mountain 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Wilson Valley 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 

Sage 1 0 1 0 0 1 0 1 0 1 1 0 0 0 0 

Silverado/Tule Peak 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 

Satellite Occurrence Complex (Non-Core 
Area) 

SBNF 1 0 1 1 1 1 0 1 1 1 0 1 1 0 1 

Cactus Valley 0 0 1 0 0 0 -- -- -- 0 1 0 0 0 1 

Anza Valley -- -- -- -- -- 0 -- -- -- -- -- -- -- -- -- 

Aguanga -- -- -- -- -- -- -- -- -- -- -- -- 0 0 0 
Estimated annual precipitation 

of southwestern Riverside 
County (NOAA, 2023) 

17.5” 15” 20" 30” 15” 12.5” 12.5” 15” 16.25” 30” 8.7” 25” 15.0” 12.5” 12.5” 
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NOTE TO READER: 

This report is an account of survey activities conducted by the Biological Monitoring 
Program for the Western Riverside County Multiple Species Habitat Conservation Plan 
(MSHCP). The MSHCP was permitted in June 2004. Reserve assembly is ongoing and is 
expected to take 20 or more years to complete. The Conservation Area includes lands 
acquired under the terms of the MSHCP and other lands that have conservation value in the 
Plan Area (called public or quasi-public lands in the MSHCP). In this report, the term 
“Conservation Area” refers to these lands as they were understood by the Monitoring 
Program at the time the surveys were conducted. 

The Monitoring Program monitors the status and distribution of the 146 species covered by 
the MSHCP within the Conservation Area to provide information to Permittees, land 
managers, the public, and the Wildlife Agencies [i.e., the California Department of Fish and 
Wildlife (CDFW, formerly California Department of Fish and Game) and the U.S. Fish and 
Wildlife Service]. Monitoring Program activities are guided by defined conservation 
objectives for each Covered Species, other information needs identified in MSHCP Section 
5.3 or elsewhere in the document, and the information needs of the Permittees. A list of the 
lands where data collection activities were conducted in 2022 is included in Section 8.0 of the 
Western Riverside County Regional Conservation Authority (RCA) Annual Report to the 
Wildlife Agencies.  

The primary author of this report was the 2022 Botany Program Lead, Marisa Grillo. This 
report should be cited as: 

Biological Monitoring Program. 2023. Western Riverside County MSHCP Biological 
Monitoring Program 2022 Rare Plant Survey Report. Prepared for the Western Riverside 
County Multiple Species Habitat Conservation Plan. Riverside, CA. Available online: 
https://www.wrc-rca.org/species-surveys/. 

While we have made every effort to accurately represent our data and results, it should be 
recognized that data management and analysis are ongoing activities. Any reader wishing to 
make further use of the information or data provided in this report should contact the 
Monitoring Program to ensure that they have access to the best available or most current data. 

Please contact the Monitoring Program Administrator with questions about the information 
provided in this report. Questions about the MSHCP should be directed to the Executive 
Director of the RCA. Further information on the MSHCP and the RCA can be found at 
www.wrc-rca.org. 

Contact Information: 

Monitoring Program Administrator  
Western Riverside County MSHCP 
Biological Monitoring Program 
1835 Chicago Ave., Suite C 
Riverside, CA 92507 
Ph: (951) 320-2168 

Executive Director 
RCA/Riverside County  
Transportation Commission 
4080 Lemon Street, 3rd Floor 
P.O. Box 12008 
Riverside, CA 92502  
Ph: (951) 787-7141 
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1 

INTRODUCTION 
The Western Riverside County Multiple Species Habitat Conservation Plan 

(MSHCP) includes 63 rare plants as Covered Species (Dudek & Associates 2003). For 
most of these species, the MSHCP requires the confirmation of a number of occurrences, 
often at specified sites, within the Conservation Area. Unless a given species-specific 
conservation objective has requirements that are more rigorous, the Biological 
Monitoring Program is obligated to survey for the distribution of covered plant species at 
least once every eight years. The MSHCP sets an objective for occupancy at known 
locations (i.e., occurrences identified in the MSHCP) at ≥75% of the sites listed in the 
species objective. Some covered plant species also have a species objective that requires 
demonstration of a specific level of conservation. These species are not considered 
adequately conserved under the MSHCP until the terms of the species objectives (usually 
a specified number of locations with a minimum number of individuals of the species in 
question) have been met. 

Two of the covered rare plant species had additional surveys in 2022 that are not 
covered in this report. The results of the Engelmann oak (Quercus engelmannii) 
recruitment surveys are published in the 2022 Engelmann Oak Recruitment Survey 
Report. The results of the habitat management study for Brand’s phacelia (Phacelia 
stellaris) are published in the 2022 Brand’s Phacelia Habitat Enhancement Survey 
Report.  

Beginning in 2005, we consolidated all known occurrence data for MSHCP-
covered plant species from a variety of sources including herbarium records, field notes, 
gray literature, and species databases (Dudek & Associates 2001; CNDDB 2006). We 
reviewed the data and corrected the most obvious geo-referencing errors (e.g., locations 
outside the Plan Area, duplicate occurrences). Our aim was to match the consolidated 
historical data (historical occurrence data are data collected before the RCA began 
implementation of the MSHCP in 2004) with the known locations described in the 
Species Objectives and Species Accounts (Dudek & Associates 2003).  

After refining the historical occurrence data, we attempted to ground truth each 
occurrence to determine whether it was extant, extirpated, or could not be located, for 
each of the 63 covered plant species. This was the primary monitoring focus on 
conserved lands for the first eight years (2005-2012) of the permit, referred to as the 
“inventory phase.” We are now in the “monitoring phase” of the program and have 
shifted our focus to monitoring Covered Species at verified locations at least once every 
eight years, as stipulated by the MSHCP. Inventories continue to occur as newly acquired 
Additional Reserve Lands (ARL) are added to the MSHCP Conservation Area.  

Please see Appendix A for the current status of rare plant species objectives and 
please contact the Monitoring Program Botany Lead for any details of our interpretation 
of the species occurrence objectives for rare plant species.  

In 2022, we conducted targeted surveys for 26 rare plant species at 56 unique 
survey grids with the following goals: 

337



2022 Rare Plant Survey Report 

Western Riverside County MSHCP 
Biological Monitoring Program 

Goals and Objectives 
1. Meet MSHCP Species Objectives and improve knowledge of covered plant species

distribution within the Conservation Area.
a. Verify historical locations and document new locations of covered plant

species in the Conservation Area.
b. Monitor continuing presence of covered plant species at confirmed locations

at least once every eight years.

2. Improve knowledge of covered plant species’ ecology and habitat suitability needs.
a. Collect species-specific information at observation sites such as species

abundance, phenology, and population size.
b. Collect habitat information at survey sites to better characterize habitat

characteristics associated with species presence.

3. Continue to test and refine the protocol for covered plant species surveys.

METHODS 
Protocol Development 

We based our initial surveys on the Relevé protocol developed by the California 
Native Plant Society (CNPS 2004). Since those first surveys in 2005, we have modified 
the protocol to better match the objectives of our surveys, improve efficiency of data 
collection, and maximize the usefulness of data collected to balance between monitoring 
requirements and available resources. Rare plant protocol modifications included 
switching from point-based Relevé to grid-based area searches in 2008, characterizing 
occurrence sites by dominant species rather than making a complete species list, and 
discontinuing the collection of data that characterize vegetation structural layers and 
substrate composition. The survey protocol used in 2022 is described more completely in 
the Western Riverside County MSHCP Biological Monitoring Program Rare Plant 
Monitoring Survey Protocol, available at https://www.wrc-rca.org/survey_protocols/.  

Study Area 
We conducted this study within western Riverside County, California, in 2022. 

We surveyed in a variety of rare plant habitat within the MSHCP, including chaparral, 
coastal sage scrub, coniferous woodlands, and alkali playas, which have a Mediterranean 
climate and receive a mean of 24 cm of precipitation annually. Mean daily maximum and 
minimum temperatures are 28 ° C and 12 °C, respectively (National Weather Service 
2022). 

Survey Methods 
We chose targeted species for the survey season according to the following 

priorities: time elapsed since last observation, species sensitivity to extirpation or 
extinction, and acquisition of new land or information that could assist us in locating 
populations that are difficult to detect. We are currently in the monitoring phase of the 
program and thus divided our time between reconfirming aging observation records 
(monitoring surveys) and searching for unconfirmed historical occurrences and other 
unmet species objectives (inventory surveys).  

 2
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We created sampling stations by superimposing a 250 m × 250 m grid layer over 
the entire Conservation Area in ArcGIS (ESRI 2023) and giving each grid cell a unique 
identifying name (i.e., Station ID). All survey types are conducted within these grid 
sampling stations. Focused rare plant surveys began either when species were identifiable 
at sentinel sites (via sentinel site surveys), or at times similar to recent, local observation 
records. We also used the average flowering seasons listed in the Jepson Manual 
(Hickman 1993) and the observed phenology of commonly co-occurring species to help 
us determine the best times to begin our rare plant surveys. We conducted surveys for 
covered plant species throughout most of the spring, summer, and fall.  

Sentinel Surveys 

Sentinel surveys were conducted to help inform us of the appropriate time of year 
to start focused surveys. Sentinel surveys were brief and enabled us to decide if it was 
appropriate to conduct further surveys for targeted species at other sites. Sentinel surveys 
are also used to teach new surveyors the identifying characteristics of Covered Species. 
Populations occurring at sentinel sites may also require full monitoring surveys every 
eight years to collect the data we record for meeting species objectives.  

Monitoring Surveys 

Monitoring surveys are required for Covered Species every eight years unless 
otherwise indicated in the MSHCP. The purpose of monitoring surveys is to document 
the continued presence of confirmed populations, in particular, those occurrences that 
meet defined species objectives, and to identify localities that contain a minimum number 
of individuals as detailed in species-specific objectives. We created polygons in ArcGIS 
(ESRI 2023) representing the locations of the occurrences as described by the MSHCP. 
Some of these locations are very precise, while others are generalized over a large region. 

During monitoring surveys, we used GPS coordinates collected in previous 
surveys to relocate targeted species occurrences, searching the vicinity of the occurrences 
and adjacent habitat. Some species had multiple occurrences that fell within an objective 
polygon and satisfied a single objective requirement. In those cases, we attempted to 
monitor all of the occurrences within the polygon, time allowing. However, we 
considered the monitoring objective met if we reconfirmed only one of those 
occurrences. We did not conduct a complete census of species distribution across the Plan 
Area, although we endeavored to inventory all occurrences as we became aware of them. 
We collected data (e.g., substrate, site impacts, co-occurring species) to help us better 
understand species ecology and management needs, as well as to alert us to declining 
populations. 

Inventory Surveys 

Inventory surveys were conducted to discover new populations and confirm 
records of historical occurrences. We prioritized surveying historical occurrences that 
met defined species objectives. Surveys involved thoroughly searching all appropriate 
habitat for species of interest within sampling stations. This allowed us to document 
whether we had searched all appropriate conserved habitat for the Covered Species. We 

 3 
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considered habitat appropriate if it was similar to the descriptions in the Species Account 
(Dudek & Associates 2003), Jepson Manual (Hickman 1993), and previous observations 
by Monitoring Program staff. We also sampled less favorable habitat, but with less 
intensity, as we did not wish to overlook target species by making assumptions regarding 
habitat requirements.  

We first searched stations with areas identified in the historical data and then, if 
we did not detect the targeted species, we expanded the effort to surrounding stations 
with suitable habitat. We do not consider an undetected species a true absence in a given 
survey area; however, if many attempts are made to locate the occurrence over several 
seasons and over a range of environmental conditions, we may determine that the species 
is unlikely to be detected at a given site. Our resources will then be directed toward 
conducting more productive surveys, until and unless additional information is acquired 
which might aid in successful detection. 

Training 
We instructed surveyors in identification of common plant families and targeted 

covered plant species and the habitat types where they occur. Surveyors studied 
photographs and herbarium specimens of target species and closely related or potentially 
confusing species. Surveyors were required to become familiar with key identifying 
features of each species using the dichotomous keys found in The Jepson Manual 
(Hickman 1993), reviewing materials (e.g., slideshows, guidebooks) of rare plant species 
available on the Monitoring Program server, and online resources including Jepson 
eFlora (Jepson Flora Project, 2023) and the Calflora website (Calflora, 2023). Prior to the 
Covid-19 pandemic, we would also study herbarium specimens at the UCR Herbarium as 
part of training but were unable to this year due to health and safety concerns. Surveyors 
were then accompanied in the field to locations of target species to determine if they 
could correctly identify targeted covered plant species before they were allowed to survey 
independently. Additionally, surveyors were required to photograph identifying features 
of rare plants observed in the field for confirmation of identity by the Botany Program 
Lead. Inexperienced personnel did not conduct surveys alone, and only botany 
crewmembers confirmed the identifications of Covered Species located during surveys.  

COVID-19: Due to the Covid-19 pandemic, extra safety considerations were put 
in place to ensure the safety of our biologists while conducting monitoring program 
activities. When working on the same survey, biologists wore masks and maintained a 
distance of six feet or more whenever possible. These procedures were consistent with 
the other departmental Covid-19 safety procedures, state and local health department 
recommendations, and recommendations from the Centers for Disease Control and 
Prevention.  

Data Analysis 
Rare plant surveys consisted of documenting presence of covered plant species to 

assess status of progress toward achieving species-specific occurrence objectives in the 
MSHCP, and as outlined briefly below. We did not perform a complete census of 
occurrences, nor did we use a sampling design that allowed for statistical analyses, such 
as trend or correlations between biotic or abiotic variables and plant species distribution 
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or presence. The data we collected were observational, assisted in alerting us to possible 
threats to plant populations, and provided a “snapshot” of the habitat in which plant 
species are likely to be found.   

The species-specific objectives listed in the MSHCP specify a certain number of 
locations, occurrences, records, or localities for each species, and often include a list of 
areas where the species should be found (Please see “Interpretation of Rare Plant Species 
Objectives” available from the BMP). For occurrence monitoring objectives, the MSHCP 
uses, but does not define, the terms location, locality, and occurrence. Throughout the 
species accounts, when referring to occurrence monitoring objectives, those three terms 
are often used interchangeably. We define “occurrence” and “occurrence objective” as 
the unit to describe a group of individuals meeting the criteria for one location in the 
Species Objective. When species objectives have a one-to-one relationship between 
number of occurrences and locations where they are expected, we have a very clear idea 
of what constitutes an occurrence. For example, Species Objective 2 for Mimulus 
clevelandii requires that we “include within the MSHCP Conservation Area the two 
known [occurrences] of this species on Santiago Peak in the Santa Ana Mountains and on 
the northern slopes of the Agua Tibia Mountains.” Other species objectives require a 
specified number of known occurrences to be included in the Conservation Area without 
listing each specific site where the species will be conserved. For example, Species 
Objective 2 for Penstemon californicus requires that we “include within the MSHCP 
Conservation Area at least 15 occurrences in Aguanga, Blackburn Canyon, and the San 
Jacinto Mountains.” When distinct locations for each occurrence are not specified, we are 
unable to apply a single definition of “occurrence.” Instead, we define “occurrence” on a 
case-by-case basis, factoring in, when available, the typical spatial distribution of the 
species, general ecology, geography, and conservation intent. In addition, we use a 
combination of a close reading of the MSHCP Species Account and Fish and Wildlife 
Service Biological Opinion (USFWS 2004), as well as the original data to delineate, to 
the best of our abilities, the known occurrences to which the objectives refer. In the case 
where populations are somewhat continuous and it is difficult to delineate separate 
occurrences, we use what we call the “quarter-section rule,” described below.  

The MSHCP identifies 19 plant species that are not adequately conserved until a 
specific conservation objective has been met or a Memorandum of Understanding 
(MOU) has been executed with the Forest Service. These 19 plant species are presented 
in Table 9-3, Volume I of the MSHCP (Dudek & Associates 2003). We refer to these 
specific conservation objectives as “demonstrate-conservation objectives” or “Table 9-3 
conservation objectives”. For demonstrate-conservation objectives, the MSHCP uses the 
term “locality” and defines its minimum dimensions as one-quarter section. Using a 
shapefile of the Public Land Survey System (BLM 2008), we interpret this quarter-
section rule to mean that occurrences located in different quarter-sections can be 
considered different occurrences or localities.  

To satisfy a demonstrate-conservation objective, a minimum number of 
individuals is typically required, unless a smaller population has been demonstrated to be 
self-sustaining. To avoid over-counting, we use the highest number of individuals 
counted in a single day to determine the total number of individuals at a locality. A few 
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species have demonstrate-conservation objectives that only require a specific number of 
localities without specifying the number of individuals required at each locality. 

The 19 species are beautiful hulsea (Hulsea vestita ssp. callicarpha), California 
muhly (Muhlenbergia californica), chickweed oxytheca (Sidotheca caryophylloides), 
Cliff cinquefoil (Potentilla rimicola), Coulter's matilija poppy (Romneya coulteri), Fish's 
milkwort (Polygala cornuta var. fishiae), graceful tarplant (Holocarpha virgata ssp. 
elongata), Mojave tarplant  (Deinandra mohavensis), Parry's spine flower (Chorizanthe 
parryi var. parryi), peninsular spine flower (Chorizanthe leptotheca), Plummer's 
mariposa lily (Calochortus plummerae), rainbow manzanita (Arctostaphylos 
rainbowensis), small-flowered microseris (Microseris douglasii var. platycarpha), 
California bedstraw (Galium californicum ssp. primum), Cleveland's bush monkeyflower 
(Mimulus clevelandii), lemon lily (Lilium parryi), ocellated Humboldt lily (Lilium 
humboldtii ssp. ocellatum), shaggy-haired alumroot (Heuchera hirsutissima), and sticky-
leaved dudleya (Dudleya viscida). Those six underlined species need to have an MOU 
executed with the Forest Service before the species is classified as a Covered Species 
Adequately Conserved by the MSHCP. 

Once the specific conservation objective for a plant species in Table 9-3 of the 
MSHCP has been met, it becomes a Covered Species Adequately Conserved with its 
species objectives addressed like all the other Covered plant species (i.e. monitoring 
occurs at least once every eight years). However, if the specific conservation objective is 
not met within the eight-year period, that plant species is no longer a Covered Species 
Adequately Conserved. 

RESULTS 
Targeted Surveys 

Between 04 February and 18 November 2022, we conducted 75 rare plant surveys 
(1 sentinel site survey, 70 monitoring surveys, and 4 inventory surveys) at 56 unique 
survey grids, targeting 26 Covered Species and 49 known occurrences. We detected 25 of 
the targeted 26 Covered Species. Targeted species were detected during 66 of the 75 
(88%) surveys confirming 40 of the 49 (82%) targeted species occurrences (Figures. 1-3; 
Appendix B).   

Demonstrate-Conservation Objectives Species1 
There are 19 plant species with this classification. Thirteen of these rare plant 

species have species-specific objectives requiring a number of occurrences with 
minimum population sizes before they are considered adequately conserved under the 
MSHCP (Table 1). Ten of these species have met their demonstrate-conservation 
objectives and as such, these species are classified as Covered Species Adequately 
Conserved by the MSHCP, triggering the monitoring requirements per each species 
objective identified in Species Accounts in Volume 2 of the MSHCP (Dudek & 
Associates 2003).  

1 Table 9-3 in Volume I of the MSHCP. 
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Figure 1. Covered plant species detected in the Conservation Area in 2022.

Date: 12 April 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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Figure 2. Covered plant species detected in the Conservation Area in 2022.

Date: 12 April 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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Figure 3. Covered plant species detected in the Conservation Area in 2022.

Date: 12 April 2023
UTM Nad 83 Zone 11
Contact: Marisa Grillo
MSHCP Biological Monitoring Program
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The demonstrate-conservation objective requirements for three species have not yet been 
met. Cliff cinquefoil (Potentilla rimicola) has never been met because only one known 
occurrence is within the Plan Area. California muhly (Muhlenbergia californica) does not occur 
in the Plan Area. We were unable to locate the unpublished written accounts of occurrences 
within the Plan Area to which the Species Account refers and the single known locality 
described occurs to the east of the Plan Area. Mojave tarplant (Deinandra mohavensis) has been 
surveyed and observed in abundance in recent years, but the species objective requires further 
interpretation before we can determine whether the objective has been met. The requirement 
reads "at least four localities occupying at least 100 acres", however this species tends to grow in 
a linear pattern along drainages, not in large patches that can be measured in acreage.  

The remaining six species will not become classified as considered adequately conserved 
under the MSHCP until an MOU is executed with the Forest Service. As of December 31, 2022, 
an MOU has not been executed with the Forest Service for any of these six species. 

Table 1. Summary of MSHCP Table 9-3 Demonstrate-Conservation Objectives1 These species are considered 
adequately conserved only when 100% of required localities have met minimum population size requirements 
within an 8-year monitoring period. Bold text indicates the requirement for this species is currently met.  

Objective Requirements Confirmed Localities 
Species Localities to 

Conserve 
Min. 

Population 
2015- 2022 Met 

Beautiful hulsea  
     (Hulsea vestita ssp. callicarpha) 

16 50 16 Yes 

California muhly 
 (Muhlenbergia californica) 

10 50 0 No 

Chickweed oxytheca 
 (Sidotheca caryophylloides) 

10 1000 10 Yes 

Cliff cinquefoil (Potentilla 
i i l ) 

5 > 0 1 No 
Coulter's matilija poppy  

 (Romneya coulteri) 
30 > 0 30 Yes 

Fish's milkwort  
     (Polygala cornuta var. fishiae) 

10 50 10 Yes 

Graceful tarplant  
     (Holocarpha virgata ssp. 
l ) 

10 1000 10 Yes 

Mojave tarplant  (Deinandra 
h i ) 

4 100 acresǂ 0 Noǂ 
Parry's spine flower  
     (Chorizanthe parryi var. parryi) 

10 1000 10 Yes 

Peninsular spine flower  
 (Chorizanthe leptotheca) 

10 1000 10 Yes 

Plummer's mariposa lily  
     (Calochortus plummerae) 

6 500 6 Yes 

Rainbow manzanita  
     (Arctostaphylos rainbowensis) 

10 50 10 Yes 

Small-flowered microseris  
     (Microseris douglasii var. 

l h ) 

10 1000 10 Yes 

ǂ Interpretation of 100 acres required. 
 Table does not include species that have a Forest Service MOU requirement. 
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Incidental Observations 
Monitoring Program staff incidentally observed 13 rare plant species during surveys for 

other Covered Species (Table 2). These observations confirmed 22 rare plant occurrences and 
includes seven occurrences documented for the first time. Incidental observation data is used as 
applicable to meet monitoring objectives. 

Table 2. Occurrence objectives confirmed by incidental observation in 2022 and their locations. Occurrences 
observed for the first time are italicized.  

Species Monitoring Program ID1 Locations (Property Names) 

Beautiful hulsea 
(Hulsea vestita ssp. callicarpha) 

HVCA-14, HVCA-22, 
HVCA-31 

Pine Meadow, Thomas Mtn, 
San Bernardino National Forest 

Coulter’s goldfields  
(Lasthenia glabrata ssp. coulteri) 

LGCO-11 San Jacinto River 

Coulter’s matilija poppy 
(Romneya coulteri) 

ROCO-47 Olsen Canyon Property 

Engelmann oak  
(Quercus engelmannii) 

QUEN-15 Tenaja Corridor 

Fish’s milkwort 
(Polygala cornuta var. fishiae) 

PCFI-03 De Luz Creek (RCA Beresford) 

Long-spined spine flower 
(Chorizanthe polygonoides var. longispina) 

CPLO-38, CPLO-40, 
CPLO-50 

Lake Skinner, Lake Skinner 
East 

Ocellated Humboldt lily 
(Lilium humboldtii ssp. ocellatum) 

LHOC-16 De Luz Creek (RCA Beresford) 

Palmer's grapplinghook 
(Harpagonella palmeri) 

HAPA-10, HAPA-23, 
HAPA-28 

Bachelor Mtn, Lake Skinner, 
Wilson Valley 

Parry’s spineflower 
(Chorizanthe parryi var. parryi) 

CPPA-11, CPPA-22, 
CPPA-27, CPPA-28 

Rawson Canyon, Shipley Rd, 
Wilson Valley, Lake Skinner 
East 

Payson’s jewelflower  
(Caulanthus simulans) 

CASI-01 RCA Winchester 700 

Small-flowered microseris 
(Microseris douglassii var. platycarpha) 

MDPL-06 Vail Lake 

Small-flowered morning-glory 
(Convolvulus simulans) 

COSI-02 Lake Skinner 

Smooth tarplant 
(Centromadia pungens ssp. laevis) 

CPLA-19 San Jacinto Wildlife Area 

Refer to Interpretation of Rare Plant Species Objectives for the species’ monitoring program ID definition, 
available from the BMP. 
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DISCUSSION 
In 2022, we focused on species with occurrence dates that are older than their specified 

monitoring interval and with less than the 75% of their conserved occurrences occupied 
(occupancy objectives). Whenever possible, we surveyed for multiple target species 
concurrently, but this method relies on Covered Species having similar phenology and occurring 
in the same locations.  

The results of the 2022 Rare Plant Monitoring surveys are outlined in Appendix B, which 
details the types of surveys conducted for each species, the locations of surveys, and the number 
of targeted occurrences confirmed for each species. A subset of surveys conducted in 2022 with 
interesting results or additional pertinent information for land managers are described below.  

Surveys of Interest 
Brand’s phacelia (Phacelia stellaris) is monitored more frequently than required by the 

Plan due to the Habitat Enhancement Study (Biological Monitoring Program 2023b) and in 2022 
we observed above average germination rates and germination outside of the study plots. We 
opportunistically collected about 116 seeds from the patches of Brand’s phacelia outside of the 
plots in late March 2022. These seeds were cleaned and stored by a native seed collection 
company and could be used in future translocation efforts or seed bulking if the population 
begins to fail again.  

We conducted five surveys for California black walnut (Juglans californica) but were 
only able to confirm one occurrence at a required location, Lake Skinner in the Southwestern 
Riverside County Multi-Species Reserve (MSR; Figure 2). The historical records for this 
Covered Species are poorly described and there are issues with species identification due to the 
range expansion of Northern California black walnut (Juglans hindsii). These two species look 
very similar and are generally distinguished by overall growth habit (shrubby versus a single 
bole tree) and the size of walnuts (Jepson 2023). Most authorities distinguish J. californica and J. 
hindsii as two distinct species but have been previously considered to both be subspecies of J. 
californica (Whittemore 2012). The two species are closely related, but molecular analysis has 
supported a distinct genetic difference between the two (Aradhyda et al. 2007). Anthropogenic 
range expansion has occurred due to the use of J. hindsii as rootstock for Persian (also called 
English) walnut (J. regia), which is widely cultivated for nut production (Gradziel et al 2009). 
This range expansion and subsequent hybridization of J. hindsii with J. californica has led to 
many individuals not exhibiting the pure traits of either species (McGranahan et al 1988), 
making identification of J. californica during surveys difficult.  

Based on our 2022 surveys for California black walnut, this species may be struggling. 
We surveyed five sites and found this species at three, but only one site is listed as a required 
location in the Species Objectives. However, the occurrence we found at this site is not the 
specific occurrence referenced in the Plan and therefore does not meet the occurrence objective. 
We were able to successfully locate a total of three individuals at MSR, two individuals at Chino 
Hills State Park, and seven individuals in Sedco Hills (Figure 2). We saw many J. hindsii and 
hybrids at Chino Hills but were unable to determine definitive identification due to the lack of 
walnuts on the smaller individuals. We were unable to locate any walnut individuals at the Santa 
Rosa Plateau, a required location. 
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We reconfirmed a small population of Davidson’s saltscale (Atriplex serenana var. 
davidsonii) in a vernal pool at the San Jacinto Wildlife Area (SJWA, Figure 2). The individuals 
were small and there were only about 30 and the population was not as robust as it had been in 
previous surveys in 2013 when at least 250 individuals were observed.  

We conducted two surveys for spreading navarretia (Navarretia fossalis) at two locations 
but were only successful in reconfirming the population at RCA SJR Donation property (Figure 
1). No detections were made at SJWA. The population at the SJR property (Figure 1) contained 
about 130 individuals, which is down from the last survey of about 2000 individuals in 2015. 
The newly constructed public park adjacent to the vernal pool may contribute to the introduction 
of non-native invasive plant species to the area. Stinknet (Oncosiphon piluliferum) was seen 
along the fencing between the park and the vernal pool containing spreading navarretia. We will 
continue to monitor this population and alert Land Management to our findings.  

We found San Jacinto Valley crownscale (Atriplex coronata var. notatior) at the newly 
acquired Riverside County Transportation Commission Chen Donation (Figure 1), owned by 
RCA. We suspect that there are other covered plant species on this property and plan to resurvey 
in the spring of 2023 to see what else occurs at this site.  

We were informed by US Fish and Wildlife Service that invasive snails were seen on a 
population of San Diego ambrosia (Ambrosia pumila) in coastal San Diego County. In 
collaboration with Riverside County Park and Open-Space District (Riverside County Parks), we 
conducted a monitoring survey of the population of San Diego ambrosia that occurs on Riverside 
County Parks land (Figure 2). We did not see any signs of snails or herbivory on the plants and 
the population otherwise looked healthy. We will monitor this population for invasive snails and 
any other potential threats. 

Post Fairview Fire Scouting 
During the 2022 survey season (September), the Fairview Fire burned almost 30,000 

acres in Hemet along Bautista Road (USGS 2022). The fire potentially affected many Covered 
plant species. Therefore, we scouted the accessible fire footprint to assess any damage to rare 
plant populations (Figure 4). There are seven Engelmann oak (Quercus engelmannii) recruitment 
plots that occur on the RCA property Bautista Canyon (Figure 4). This study area was luckily 
spared from the fire due to natural topography of the canyon and fire containment actions by the 
California Department of Forestry and Fire Protection (Cal Fire). We scouted many of the known 
occurrences of rare plants in the burn scar in November after the fire, though not all areas were 
accessible due to safety concerns. Of particular concern is the largest population of Jaeger’s 
milkvetch (Astragalus pachypus var. jaegeri) in the Plan Area on Rousse Ridge (Figure 4), 
which has been inaccessible since the fire due to higher-than-average winter rain.  

At most of the rare plant known occurrence locations, the fire burned at high intensity 
meaning only ash and/or basal stems of woody species remained. While the Engelmann oak plots 
were spared, there are four individual Engelmann oaks in other drainages that were burned. Most 
look completely burned but two showed signs of resprouting leaves. Some annual Covered plant 
species, including slender-horned spineflower (Dodecahema leptoceras), peninsular spineflower 
(Chorizanthe leptotheca), Palomar monkeyflower (Erythranthe diffusa, previously Mimulus  
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diffusus), and Parry’s spineflower (Chorizanthe parryi var. parryi), occur in the burn scar but 
were likely senesced by the time the fire occurred.  

The occurrence of Parry’s spineflower on the RCA Goodhart property (Figure 4) was 
seen in 2008 and has not been observed since, despite much survey effort. While the 2008 point 
was not fully burned, the fire burned up to 15 meters from the observation. We couldn’t find any 
studies on this MSHCP Covered Species but studies on other Chorizanthe species show a 
positive response to fire (Pierce et al 2016, Kofron & Lyons 2014). This may be due to the 
suppression of non-native species and reduced leaf litter and thatch, creating more open space 
and bare ground for spineflowers. The Goodhart property should be resurveyed for Parry’s 
spineflower next season to see if there is any positive effect of the fire on this species.  

Recommendations 
Monitoring efforts should continue at previously confirmed occurrence locations, 

prioritizing the oldest records whenever conditions allow. As new land is acquired and added to 
the Conservation Area, we should survey appropriate habitats for additional populations of 
Covered Species. 

We should prioritize surveying all known occurrences of rare plant species that occur in 
the burn scar of the Fairview Fire and look for potential threats, including the invasion of non-
native weeds. The species that occur on Rousse Ridge, which has been inaccessible due to the 
fire and rain, should be surveyed during the appropriate season as soon as conditions allow for 
access.  

California black walnut was found at sites that are not listed in the MSHCP objectives 
and has not been found at listed, required locations. Due to range expansion of a similar species 
and hybridization, it is difficult to locate the covered black walnut in the Plan Area. We 
recommend that the occurrence objective (Species Objective 2) is reviewed and revised to 
include the alternate locations of this species and exclude locations with poor historical records, 
which have not been located during past surveys.  

A few surveys for Munz’s mariposa lily (Calochortus palmeri var. munzii) and San 
Jacinto Mountains bedstraw (Galium angustifolium spp. jacinticum) were unsuccessful due to 
phenology constraints. We found likely populations of both species at known locations, but the 
necessary identifying characteristics were not present. We will plan to survey earlier in the 
summer next year to observe the identifying flowers of both species and reconfirm these 
occurrences.   

Despite Covid-19 restrictions, we have networked with other conservation professionals 
in our area via virtual meetings and symposiums to learn more about ecological factors that may 
influence rare plant populations. In addition, continued collaborative efforts with other agencies, 
and educational opportunities that increase our knowledge of Covered Species should be pursued 
as time and resources allow. This continued professional collaboration will occur to gather more 
information, which will help guide future monitoring efforts and aid in meeting species 
objectives.  
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Appendix A. Status of Rare Plant Occurrences (2015-2022). 
Summary of Rare Plant occurrences identified in the MSHCP with monitoring results for 2015 – 2022. This list reflects the Summary 
of Survey Requirements for Covered Species as per the Species Objectives (MSHCP, Vol. I, Table 5.8). The minimum level of 
occupation of known locations is 75%, except for Engelmann Oak (80%), within the past eight years. Additional species-specific 
monitoring objectives are not included. Species occurrences meeting the minimum level of occupation are in bold text. The status of 
Rare Plant species that have additional conservation requirements can be found in Table 1.  

Species Name Number of Occurrences 
Identified in MSHCP 

Number Confirmed 
2015-2022 

Percent Confirmed 
2015-2022 

Beautiful hulsea (Hulsea vestita ssp. callicarpha) 12 10 83% 
Brand’s phacelia (Phacelia stellaris) 2 1 50% 
California beardtongue (Penstemon californicus) 15 5 33% 
California bedstraw (Galium californicum ssp. primum) 4 2 50% 
California black walnut (Juglans californica var. californica) 7 0 0% 
California muhly (Muhlenbergia californica) 6 0 0% 
California Orcutt grass (Orcuttia californica) 3 2 67% 
Chickweed oxytheca (Sidotheca caryophylloides) 5 5 100% 
Cleveland's bush monkeyflower (Diplacus clevelandii) 2 2 100% 
Cliff cinquefoil (Potentilla rimicola) 2 1 50% 
Coulter's goldfields (Lasthenia glabrata ssp. coulteri) 20 11 55% 
Davidson's saltscale (Atriplex serenana var. davidsonii) 3 2 67% 
Engelmann oak (Quercus engelmannii) 33 28 85% 
Fish's milkwort (Polygala cornuta var. fishiae) 3 3 100% 
Graceful tarplant (Holocarpha virgata ssp. elongata) 8 3 38% 
Hall's monardella (Monardella macrantha ssp. hallii) 5 4 80% 
Hammitt’s clay-cress (Sibaropsis hammittii) 1 1 100% 
Heart-leaved pitcher sage (Lepechinia cardiophylla) 6 4 67% 
Intermediate mariposa lily (Calochortus weedii var. intermedius) 2 1 50% 
Jaeger's milk-vetch (Astragalus pachypus var. jaegeri) 7 4 57% 

Western Riverside County MSHCP 
Biological Monitoring Program 
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 Appendix A. Continued. 
Species Name Number of Occurrences 

Identified in MSHCP 
Number Confirmed 

2015-2022 
Percent Confirmed 

2015-2022 
Johnston's rock cress (Boechera johnstonii) 17 6 35% 
Lemon lily (Lilium parryi) 6 5 83% 
Little mousetail (Myosurus minimus ) 5 4 80% 
Long-spined spine flower (Chorizanthe polygonoides var. longispina) 32 27 84% 
Many-stemmed dudleya (Dudleya multicaulis) 26 2 8% 
Mojave tarplant (Deinandra mohavensis) 5 5 100% 
Mud nama (Nama stenocarpum) 2 1 50% 
Munz's mariposa lily (Calochortus palmeri var. munzii) 10 6 60% 
Munz's onion (Allium munzii) 13 11 85% 
Nevin's barberry (Berberis nevinii) 3 1 33% 
Ocellated Humboldt lily (Lilium humboldtii ssp. ocellatum) 4 3 75% 
Orcutt's brodiaea (Brodiaea orcuttii) 3 0 0% 
Palmer's grapplinghook (Harpagonella palmeri ) 24 20 83% 
Palomar monkeyflower (Erythranthe diffusa) 18 4 22% 
Parish's brittlescale (Atriplex parishii) 3 0 0% 
Parish's meadowfoam (Limnanthes alba ssp. parishii) 1 1 100% 
Parry's spine flower (Chorizanthe parryi var. parryi) 20 10 50% 
Plummer's mariposa lily (Calochortus plummerae) 8 6 75% 
Prostrate navarretia (Navarretia prostrata) 1 1 100% 
Prostrate spine flower (Chorizanthe procumbens) 14 4 29% 
Rainbow manzanita (Arctostaphylos rainbowensis) 15 13 87% 
Round-leaved filaree (California macrophylla) 8 3 38% 
San Diego ambrosia (Ambrosia pumila) 2 0 0% 
San Diego button-celery (Eryngium aristulatum var. parishii) 4 4 100% 

Western Riverside County MSHCP 
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Appendix A. Continued. 
Species Name Number of Occurrences 

Identified in MSHCP 
Number Confirmed 

2015-2022 
Percent Confirmed 

2015-2022 
San Jacinto Mountains bedstraw (Galium angustifolium ssp. jacinticum) 8 3 38% 
San Jacinto Valley crownscale (Atriplex coronata var. notatior) 4 3 75% 
San Miguel savory (Clinopodium chandleri ) 7 3 43% 
Santa Ana River woollystar (Eriastrum densifolium ssp. sanctorum) 3 3 100% 
Shaggy-haired alumroot (Heuchera hirsutissima) 2 1 50% 
Slender-horned spine flower (Dodecahema leptoceras) 11 3 27% 
Small-flowered microseris (Microseris douglasii var. platycarpha) 8 4 50% 
Small-flowered morning-glory (Convolvulus simulans) 8 6 75% 
Smooth tarplant (Centromadia pungens ssp. laevis) 27 15 56% 
Spreading navarretia (Navarretia fossalis) 13 6 46% 
Sticky-leaved dudleya (Dudleya viscida) 3 3 100% 
Thread-leaved brodiaea (Brodiaea filifolia) 12 5 42% 
Vail Lake ceanothus (Ceanothus ophiochilus) 3 1 33% 
Vernal barley (Hordeum intercedens) 4 2 50% 
Wright's trichocoronis  (Trichocoronis wrightii var. wrightii ) 4 0 0% 

Western Riverside County MSHCP 
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Appendix B. Results of the 2022 Rare Plant Surveys. 

Summary of occurrence locations surveyed and confirmed in 2022. Asterisks (*) indicate species that have additional requirements 
which may or may not have been met (see Table 1). The location names and occurrence IDs are italicized for surveys during which the 
target species were not observed. Targeted Occurrences Confirmed refers to the number of occurrence locations that were confirmed 
for that species of the number of occurrence locations that were surveyed in 2022.  

Species Name Survey Type 1 Occurrence Location Name Monitoring Program  
Occurrence ID 

Targeted Occurrences  
Confirmed 

Brand’s phacelia  
(Phacelia stellaris) Monitoring Santa Ana Wilderness PHST-02 1 of 1 

California black walnut 
(Juglans californica) Inventory Sedco Hills JUCA-18 1 of 1 

California black walnut 
(Juglans californica) Monitoring Lake Skinner (n=2), Santa Rosa 

Plateau, Chino Hills State Park 
JUCA-04, JUCA-05, JUCA-
09, JUCA-13 3 of 4 

Chickweed oxytheca*  
(Sidotheca caryophylloides) Inventory San Jacinto Mountains OXCA-13 1 of 1 

Coulter's goldfields  
(Lasthenia glabrata ssp. coulteri) Monitoring San Jacinto Wildlife Area / Mystic 

Lake, McElhinney-Stimmel LGCO-06, LGCO-16 2 of 2 

Davidson's saltscale  
(Atriplex serenana var. davidsonii) Monitoring San Jacinto Wildlife Area ASDA-03 1 of 1 

Hall's monardella  
(Monardella macrantha ssp. hallii) Monitoring Cahuilla Mountains MMHA-01 1 of 1 

Hammitt’s clay-cress  
(Sibaropsis hammittii) Monitoring Elsinore Peak SIHA-01 1 of 1 

Heart-leaved pitcher sage  
(Lepechinia cardiophylla) Monitoring Sierra Peak LECA-02 1 of 1 

357



2022 Rare Plant Survey Report 

Western Riverside County MSHCP 
Biological Monitoring Program 

22 

 Appendix B. Continued. 

Species Name Survey Type 1 Occurrence Location Name Monitoring Program  
Occurrence ID 

Targeted Occurrences  
Confirmed 

Jaeger's milk-vetch  
(Astragalus pachypus var. jaegeri) Monitoring Agua Tibia Mountains APJA-07 1 of 1 

Long-spined spine flower  
(Chorizanthe polygonoides var. 
longispina) 

Monitoring Menifee, Lake Skinner, Skinner 
North Shore 

CPLO-32, CPLO-36, 
CPLO-37 3 of 3 

Munz's mariposa lily  
(Calochortus palmeri var. munzii) Monitoring 

Fobes Canyon, Fobes Ranch Rd, 
Keen Station, Quinn Flat, May Valley 
Rd 

CPMU-01, CPMU-02, 
CPMU-03, CPMU-05, 
CPMU-15 

3 of 5 

Munz's onion  
(Allium munzii) Monitoring Lake Skinner, Bachelor Mountain ALMU-07, ALMU-08 2 of 2 

Palmer's grapplinghook  
(Harpagonella palmeri) Monitoring Bachelor Mountain (n=2), Lake 

Skinner 
HAPA-09, HAPA-10, 
HAPA-24 3 of 3 

Palomar monkeyflower 
(Erythranthe diffusa) Inventory Tule Valley MIDI-19 0 of 1 

Palomar monkeyflower 
(Erythranthe diffusa) Monitoring Santa Ana Mountains (n=2) MIDI-10, MIDI-14 2 of 2 

Parry's spine flower* 
(Chorizanthe parryi var. parryi) Monitoring Santa Rosa Hills, Bachelor Mountain CPPA-13, CPPA-20 1 of 2 

Payson's jewelflower  
(Caulanthus simulans) Monitoring Tule Peak Road CASI-01 1 of 1 

Prostrate spine flower  
(Chorizanthe procumbens) Monitoring Agua Tibia Mountains CHPR-10 1 of 1 

San Diego ambrosia 
(Ambrosia pumila) Monitoring Lake Street AMPU-03 1 of 1 
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Appendix B. Continued. 

Species Name Survey Type 1 Occurrence Location Name Monitoring Program  
Occurrence ID 

Targeted Occurrences  
Confirmed 

San Jacinto Mountains bedstraw 
(Galium angustifolium ssp. 
jacinticum) 

Monitoring Lake Fulmor, Black Mountain, Dark 
Canyon 

GAJA-01, GAJA-03, GAJA-
05 1 of 3 

San Jacinto Mountains bedstraw 
(Galium angustifolium ssp. 
jacinticum) 

Sentinel Site Dark Canyon GAJA-02 1 of 1 

San Jacinto Valley crownscale  
(Atriplex coronata var. notatior) Inventory Upper Salt Creek ACNO-04 1 of 1 

Shaggy-haired alumroot 
(Heuchera hirsutissima) Monitoring San Jacinto Mountains HEHI-01 1 of 1 

Slender-horned spine flower 
(Dodecahema leptoceras) Monitoring Bautista Canyon, Agua Tibia 

Wilderness DOLE-02, DOLE-04 2 of 2 

Spreading navarretia 
(Navarretia fossalis) Monitoring San Jacinto Wildlife Area, San 

Jacinto River NAFO-03, NAFO-12 1 of 2 

Sticky-leaved dudleya 
(Dudleya viscida) Monitoring San Mateo Wilderness (n=2) DUVI-01, DUVI-02 2 of 2 

Thread-leaved brodiaea 
(Brodiaea filifolia) Monitoring North San Jacinto Wildlife Area BRFI-10 0 of 1 

Vail Lake ceanothus  
(Ceanothus ophiochilus) Monitoring Agua Tibia Mountains CEOP-02 1 of 1 

1 Survey types: Sentinel surveys are known locations with reliable populations of target species, visited to assess timeliness of conducting additional surveys for 
that species. Inventory surveys are conducted at locations where target species have not yet been observed by Monitoring Program staff, often at newly acquired 
properties, historical locations, or when conditions are unusually favorable. Monitoring surveys are conducted at locations where target species have previously 
been observed by Monitoring Program staff, and typically occur at 8-year intervals. 
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NOTE TO READER: 
This report is an account of survey activities conducted by the Biological Monitoring 
Program (Monitoring Program) for the Western Riverside County Multiple Species 
Habitat Conservation Plan (MSHCP). The MSHCP was permitted in June 2004. Reserve 
assembly is ongoing and is expected to take 20 or more years to complete. The 
Conservation Area includes lands acquired under the terms of the MSHCP and other 
lands that have conservation value in the Plan Area (called public or quasi-public lands 
in the MSHCP). In this report, the term “Conservation Area” refers to these lands as they 
were understood by the Monitoring Program at the time the surveys were conducted. 

The Monitoring Program monitors the status and distribution of the 146 species covered 
by the MSHCP within the Conservation Area to provide information to Permittees, land 
managers, the public, and the Wildlife Agencies [i.e., the California Department of Fish 
and Wildlife (CDFW, formerly California Department of Fish and Game) and the U.S. 
Fish and Wildlife Service]. Monitoring Program activities are guided by defined 
conservation objectives for each Covered Species, other information needs identified in 
MSHCP Section 5.3 or elsewhere in the document (Dudek & Associates 2003), and the 
information needs of the Permittees. A list of the lands where data collection activities 
were conducted in 2022 is included in Section 8.0 of the Western Riverside County 
Regional Conservation Authority (RCA) Annual Report.  

The primary author of this report was the 2022 Herpetology Program Lead, Nathan 
Kudla. This report should be cited as: Biological Monitoring Program. 2023. Western 
Riverside County MSHCP Biological Monitoring Program 2022 Southwestern Pond 
Turtle Survey Report. Prepared for the Western Riverside County Multiple Species 
Habitat Conservation Plan. Riverside, CA. Available online: https://www.wrc-
rca.org/species-surveys/. 

While we have made every effort to accurately represent our data and results, it should 
be recognized that data management and analysis are ongoing activities. Any reader 
wishing to make further use of the information or data provided in this report should 
contact the Monitoring Program to ensure that they have access to the best available or 
most current data.  

Please contact the Monitoring Program Administrator with questions about the 
information provided in this report. Questions about the MSHCP should be directed to 
the Executive Director of the RCA. Further information on the MSHCP and the RCA 
can be found at www.wrc-rca.org. 

Monitoring Program 

Western Riverside County 

Biological Monitoring Program 
1835 Chicago Ave., Suite C 
Riverside, CA 92507 
Ph: (951) 320-2168 

Contact Information: 
Executive Director 
Administrator 
RCA/Riverside County  
MSHCP 
Transportation Commission  
4080 Lemon Street, 3rd Floor 
P.O. Box 12008 
Riverside, CA 92502  
Ph: (951) 787-7141 
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INTRODUCTION 
As the species was known during the creation of the Western Riverside 

County Multiple Species Habitat Conservation Plan (MSHCP; Dudek and Associates 
2003), the western pond turtle (Clemmys marmorata pallida) has since undergone a 
genus-level taxonomic reclassification from Clemmys to Actinemys (Iverson et al. 
2012). Additionally, genetic research has split western pond turtle into two species, 
the northwestern pond turtle (A. marmorata) and the southwestern pond turtle (A. 
pallida; Sprinks et al. 2014). For the remainder of the report, we will refer to the 
species as the southwestern pond turtle (Actinemys pallida; Rhodin et al. 2021). 

The southwestern pond turtle is southern California’s only endemic 
freshwater turtle species, with an average carapace length of 15-16 centimeters (cm) 
(Holland 1994). Individuals come in a variety of colors ranging from olive, brown, 
and black in combination with a pattern of dark spots and or lines with southwestern 
pond turtles from the southern portion of their range typically exhibiting a lighter 
coloration (Holland 1994; Stebbins and McGinnis 2012). The current range of the 
species extends from the San Francisco Bay east to the Coast Range and south to the 
southern edge of Baja California, Mexico (Thompson et al. 2016).  

The species is found in a wide variety of aquatic habitats including rivers, 
streams, lakes, ponds, wetlands, reservoirs, gravel pits, stock ponds, and sewage 
treatment plants. Within these aquatic systems, southwestern pond turtles use areas 
with aquatic refugia such as emergent rocks/vegetation, undercut banks, submerged 
vegetation, rocks, logs, and mud (Holland 1994). For nesting sites, southwestern 
pond turtles have been documented nesting in upland habitat composed of coastal 
sage scrub, mulefat, willow woodland, non-native grassland, oak woodlands, 
chaparral vegetation communities, and unvegetated road banks (Pilliod et al 2013; 
Nerhus 2016). Distance traveled by females to and from nesting sites ranges from 
17.5-585 meters (m) (Lovich and Meyer 2002; Nerhus 2016). Southwestern pond 
turtles that live in seasonally inundated water systems commonly overwinter in 
upland habitats, while southwestern pond turtles in permanent water bodies have 
been documented overwintering in the water (Reese 1996; Pilliod et al. 2013). On 
average, southwestern pond turtles have been documented moving 175 m from their 
aquatic habitat to overwinter and estivate in a variety of habitat types including oak 
woodlands, chamise-chaparral, coastal shrub, and juniper woodland (Pilliod et al. 
2013). Populations in relatively undisturbed habitats primarily feed upon benthic 
macroinvertebrates, while in more urban environments, southwestern pond turtles 
have been documented primarily feeding on red swamp crayfish (Bury 1986; Karres 
2016).  

Population size across the species’ range has been reduced due to 
loss/fragmentation of habitat, natural disasters, and competition/predation via 
invasive species (Thompson et al. 2016; Nicholson et al. 2020; Manzo et al. 2021). 
Remaining southwestern pond turtle populations are predicted to decline due to 
predation of hatchlings by invasive American bullfrogs (Lithobates catesbeianus) 
and largemouth bass (Micropterus salmoides) and continued pressure of droughts, 
wildfires, and floods (Manzo et al. 2021).  
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The species-specific Monitoring Objective for southwestern pond turtles 
within the MSHCP requires maintaining occupancy within at least 75% of the eight 
listed Core Areas as measured once every three years (Dudek & Associates 2003). 
The eight Core Areas for southwestern pond turtles in the MSHCP are Cajalco 
Creek, San Mateo Creek, Santa Ana River, Chino Creek, Temecula Creek, Murrieta 
Creek, Santa Rosa Plateau, and the San Jacinto River. The Core Areas also include 
tributaries and a 2 kilometer (km) buffer of upland habitat around the water bodies.  
Since monitoring efforts for southwestern pond turtles began in 2006, the species has 
been observed via trapping or incidental observations in all Core Areas except for 
Chino Creek. Due to the ongoing drought, the pools at Cajalco Creek have dried and 
southwestern pond turtles have not been observed at the Cajalco Creek Core Area 
since 2017 and the population may have been extirpated. During the 2022 trapping 
season, we trapped six locations in five Core Areas. The Core Areas trapped include 
Chino Creek, Santa Ana River, Santa Rosa Plateau, Temecula Creek, and the San 
Jacinto River (Figure 1). 
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Survey Goals 
1) Document the presence of southwestern pond turtle in Core Areas listed in

the MSHCP.
2) Collect information on invasive species within southwestern pond turtle Core

Areas and remove captured invasive species from aquatic habitat.

METHODS 
Since starting surveys in 2006, we continue to use the trapping protocol 

established by Unites States Geological Survey (USGS 2006). We altered the 
protocol in 2008 to include water quality data. The survey protocol used in 2022 is 
described in more detail in the Western Riverside County MSHCP Biological 
Monitoring Program Southwestern Pond Turtle Protocol, available from the 
Biological Monitoring Program (https://www.wrc-rca.org/survey_protocols/).  

Site Selection 
We targeted sites within Core Areas where southwestern pond turtles have 

been captured in the past and included a recently acquired property with suitable 
habitat. Trapping locations were scouted the week prior to trapping to identify areas 
with suitable habitat for trap placement. Suitable habitat for southwestern pond 
turtles was defined by the presence of slow-moving water (deeper than 0.5 m), 
basking sites, aquatic refugia, streamside refugia, and adjacent upland habitat (USGS 
2006).  

Trapping Methods 
The number of traps placed at each site was dependent on the amount of 

suitable habitat at the trapping location. Traps were spaced roughly 15 m from one 
another. In areas with limited suitable habitat, traps were placed closer together. 
Large or small commercial collapsible three or four ring hoop traps were used. Large 
hoop traps measured ~76 cm in diameter and small hoop traps measured ~45 cm in 
diameter. The hoop traps are made of 2.5 or 3.8 cm squared mesh net.  

Each site was surveyed over a period of four consecutive trap-nights. Traps 
were installed on Monday morning (Day 0) and checked daily over the next four 
days (Tuesday– Friday; Day 1 - Day 4). The traps were removed on Friday (Day 4), 
after the final morning check. Hoop traps were baited with a punctured can of 
sardines placed in a mesh bag and tied to the back of the trap. Sardine cans were 
punctured when the traps were installed (Day 0) and the pull tab was opened further 
on the second day of trapping (Day 2). The hoop traps were tethered to land with 
rope, and buoys were placed inside the hoop traps to provide an air pocket for 
captured animals. 

Data Collection 
For any captured turtle species, we first scanned the turtle with a passive 

integrated transponder (PIT) scanner for the presence of PIT tags and recorded the 
animal’s PIT tag identification number if a PIT tag was present. Additionally, we 
checked and recorded the presence of notching on the turtle’s plastron and carapace. 
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We recorded the sex of the turtle by looking at the shape of the plastron and location 
of the cloacal opening. We examined the shells of each turtle and recorded any 
noticeable shell damage. Next, we measured carapace length, carapace width, 
plastron length, shell height, and weight. We palpated females for the presence of 
eggs and took four photos of each individual (dorsal, ventral, front, and side profile). 
For other aquatic species captured in the hoop trap, we recorded the species name 
and number of individuals. Invasive turtles were donated to a local turtle club or pet 
shop (not for sale), while red-eared sliders (Trachemys scripta elegans) captured at 
Chino Creek were euthanized and used in a university research project focusing on 
the Chino Creek drainage. Other invasive aquatic species were humanely euthanized. 
All native species were released at the trap site following data collection.  

Locations Trapped 
In 2022, we placed hoop traps along the Santa Ana River (number of traps [n] 

= 19 traps; Santa Ana River Core Area) from 11 April to 15 April; on the 
Beresford/Rahmati properties (n= 7; Santa Rosa Plateau Core Area) from 25 April to 
29 April; at Sunnyslope Channel (n= 15; Santa Ana River Core Area) from 9 May to 
13 May; at the San Jacinto Wildlife Area (n= 20; San Jacinto River Core Area) from 
13 June to 17 June; at Temecula Creek (n= 17; Temecula Creek Core Area) from 1 
August to 5 August; and at Chino Creek/Prado Wetlands (n= 19; Chino Creek Core 
Area) from 3 October to 7 October (Figure 2). 
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RESULTS  
Between 11 April and 7 October, we trapped 6 sites within 5 Core Areas 

totaling 24 trapping nights and set traps at 97 locations. We captured southwestern 
pond turtles at two of our trapping sites within two Core Areas (25%). One adult 
female was captured at Sunnyslope Channel (Santa Ana River Core Area) and one 
adult female was captured at Temecula Creek (Temecula Creek Core Area). Both 
captured southwestern pond turtles were recaptures. The female southwestern pond 
turtle from Sunnyslope Channel was initially caught and tagged by the USGS in 
2020 and caught again by USGS in 2021 (Personal communication with Katherine 
Baumberger- USGS Wildlife Biologist). The female southwestern pond turtle 
captured at Temecula Creek was initially caught and tagged in 2017 by the MSHCP 
Biological Monitoring Program and has not been observed again until this year. 

The most common species captured during our trapping sessions were red 
swamp crayfish (Procambarus clarkii; n= 31) followed by red-eared sliders (n= 17) 
and Texas spiny softshell turtles (Apalone spinifera emoryi; n= 9; Figure 3). 
American bullfrogs were observed at all of our trapping locations and red-eared 
sliders were observed in all but one (Beresford/Rahmati) of our trapping locations 
(Table 1). 
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Table 1. Aquatic species observed at trapping locations during southwestern pond turtle trapping. Species with an * indicate invasive species and bolded species 
names indicate invasive species that have been documented to have a negative impact on southwestern pond turtle populations.  

 

CORE AREA SANTA ANA 
RIVER  

SANTA ROSA 
PLATEAU  CHINO CREEK  SAN JACINTO 

RIVER  
SANTA ANA 

RIVER  
TEMECULA 

CREEK  

SPECIES Santa Ana River Beresford Rahmati Chino 
Creek/Prado 

San Jacinto 
Wildlife Area 

Sunnyslope 
Channel Temecula Creek 

AMPHIBIANS       
California toad (Anaxyrus boreas halophilus)    X   
*American bullfrog (Lithobates catesbeianus) X X X X X X 
Baja California treefrog (Pseudacris hypochondriaca 
hypochondriaca)    X   

California newt (Taricha torosa)  X     
FISH       

*Yellow bullhead (Ameiurus natalis)   X  X  
*Common carp (Cyprinus carpio)   X    
*Mosquitofish (Gambusia affinis)   X X X X 
*Green sunfish (Lepomis cyanellus)     X  
*Bluegill (Lepomis macrochirus) X  X    
*Unknown sunfish (Lepomis sp.) X  X  X  
*Largemouth bass (Micropterus salmoides) X      

INVERTEBRATES       
*Louisiana crawfish (Procambarus clarkia) X  X X X X 

REPTILES       
Southwestern pond turtle  (Actinemys pallida)     X X 
*Texas spiny softshell (Apalone spinifera emoryi) X  X    
*Red-eared slider (Trachemys scripta elegans) X  X X X X 
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Figure 3. Number of individuals trapped during the 2022 southwestern pond turtle trapping season categorized by species. Species with an * indicate invasive 
species and bolded species names indicate invasive species that have been documented to have a negative impact on southwestern pond turtle populations. 
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DISCUSSION 
During our six weeks of trapping in 2022, we captured two southwestern 

pond turtles at two Core Areas (Santa Ana River and Temecula Creek) and trapped a 
total of five Core Areas. Southwestern pond turtles were observed incidentally in the 
San Mateo Creek and Santa Rosa Plateau Core Area by the Biological Monitoring 
Program in 2020. Using data from the last three years (2020-2022), we did not meet 
the species objective for southwestern pond turtles as we only documented 
occupancy of four of the eight Core Areas (50%). Additional trapping efforts in 
subsequent years will be necessary to meet the southwestern pond turtle’s species 
objective of documenting occupancy of 75% of Core Areas confirmed every three 
years.  

Many of the sites we trapped were inundated with invasive species known to 
negatively affect southwestern pond turtles, which may help explain the scarcity of 
southwestern pond turtles we observed while trapping. During the 2022 trapping 
season we observed no southwestern pond turtles at Prado Wetlands/Chino Creek 
and the San Jacinto Wildlife Area. We did, however, observe hundreds of bullfrogs 
and trapped 14 red-eared sliders. Historically, there has been a scarcity of 
southwestern pond turtle observations at both of these sites (Biological Monitoring 
2006; Biological Monitoring 2009; Biological Monitoring 2011; Biological 
Monitoring 2012; Biological Monitoring 2015). There have been two documented 
southwestern pond turtle observations at Prado Wetlands in 2008 and 2011 and three 
incidental observations at the San Jacinto Wildlife Area in 2012, 2017, and 2019 by 
the Biological Monitoring Program. The high number of predatory and competitive 
invasive species may help explain the lack of southwestern pond turtle observations 
at these two sites. Both bullfrogs and red-eared sliders have been documented to 
negatively impact southwestern pond turtles. Bullfrogs are known to consume 
southwestern pond turtle hatchlings, while red-eared sliders compete with 
southwestern pond turtles for food and basking sites (Lambert et al. 2019; Manzo et 
al. 2021). It is possible that the past observations of adult southwestern pond turtles 
at Prado Wetlands/Chino Creek and San Jacinto Wildlife Area may be relics of a 
former population. Due to their long lifespan, delayed reproductive age, and low 
levels of recruitment, turtles may persist in locations despite the population no longer 
being capable of successful reproduction (Hays et al. 1999). Reductions of bullfrogs 
and red-eared sliders should be prioritized at southwestern pond turtle Core Areas 
with subsequent southwestern pond turtle surveys to document successful 
reproduction to provide insight into the viability of the populations. 

Based off of past Biological Monitoring Program survey results, Sunnyslope 
Channel remains one of the few locations within the Santa Ana River Core Area that 
supports southwestern pond turtles. It has been hypothesized by USGS that the 
southwestern pond turtles trapped around Sunnyslope Channel, Rancho Jurupa 
Regional Park, and Tequesquite Confluence Pools may constitute a single population 
as they are all within two kilometers of each other (USGS 2022). These areas should 
be further studied to better understand the population dynamics of the southwestern 
pond turtles in the area as data collected by the Biological Monitoring Program and 
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U.S. Geological Survey trapping efforts suggests this may be one of the last viable 
populations within the Santa Ana River Core Area. Land managers should consider 
habitat restoration and invasive species removal for these locations as these three 
sites are heavily trafficked by the public and therefore prone to habitat degradation 
and invasive species introductions (Havel et al. 2015; Geist and Hawkins 2016). In 
2022, we documented bullfrogs and red-eared sliders at Sunnyslope Channel while 
the stream itself was overburdened with trash due to urban runoff.    

This was the first year since 2017 that we trapped Temecula Creek. The 
section of the creek we trapped is located on a small sliver of conserved land 
surrounded by housing development. The water from the creek pools along a dam 
and dries about 200 m downstream of the dam. The downstream section eventually 
connects to the Santa Margarita River which harbors a robust population of 
southwestern pond turtles. The section we trapped is heavily impacted by humans 
and contains bullfrogs and red-eared sliders. There has been only one adult female 
southwestern pond turtle captured in this section of Temecula Creek. She was 
initially captured in 2017 and was again captured in 2022. She likely migrated to this 
isolated section of the creek from the southwestern pond turtle population 
downstream in the Santa Margarita River. Further monitoring would help us better 
understand if there are more southwestern pond turtles within this isolated section of 
Temecula Creek, if this turtle moves downstream to the Santa Margarita River, or if 
this single adult female represents a stranded individual. Similar to Sunnyslope 
Channel, we again highly recommend that land managers consider the removal of 
harmful invasive species and restore the stream habitat within this segment of 
Temecula Creek. 

The Cajalco Creek pools were scouted in July 2022 and no standing water 
was found on RCA property. The Cajalco Creek pools on RCA property once 
supported a robust population of southwestern pond turtles. The pools used to fill 
regularly with water released from Lake Mathews, but due to the prolonged drought 
and less water being released from Lake Mathews many of the pools encountered 
prolonged dry periods. Southwestern pond turtles have not been observed at the 
Cajalco Creek pools since 2017 despite multiple trapping sessions conducted by 
Riverside County Regional Park and Open-Space District in subsequent years 
(personal communication with Jonathan Reinig - Riverside County Regional Park 
and Open-Space District MSHCP Unit Natural Resource Manager). It is possible that 
the population of southwestern pond turtles at the Cajalco Creek pools has been 
extirpated. Further scouting on Public/Quasi-Public MSHCP conserved land closer to 
Lake Mathews could potentially identify additional southwestern pond turtle habitat. 
If there is suitable habitat upstream, it could have provided refugia for southwestern 
pond turtles migrating from the drying Cajalco Creek pools located on the RCA-
owned land. If southwestern pond turtles are observed upstream of the Cajalco Creek 
pools, there is the potential for southwestern pond turtle observations within the 
Cajalco Creek Core Area which would contribute to the overall species objective. 

We recommend that in southwestern pond turtle Core Areas and where 
southwestern pond turtles, bullfrogs, and red-eared sliders overlap, reserve managers 
prioritize bullfrog and red-eared slider removal to conserve southwestern pond turtle 
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populations. Aquatic invasive species removal should be prioritized at Sunnyslope 
Channel and Temecula Creek. Additional sites that would benefit from invasive 
species removal include Prado Wetlands, Chino Creek, and the San Jacinto Wildlife 
Area. Bullfrogs can be removed by dip netting, spearing, pool draining, backpack 
electroshocking, seining, hook and line, and air rifles (Kahrs 2006; Kamoroff et al. 
2020). Red-eared sliders can be trapped with hoop or basking traps. Without the 
reduction or removal of these invasive species, southwestern pond turtle populations 
may become locally extirpated.  
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NOTE TO READER: 

This report is an account of survey activities conducted by the Biological Monitoring 

Program for the Western Riverside County Multiple Species Habitat Conservation Plan 

(MSHCP). The MSHCP was permitted in June 2004. Reserve assembly is ongoing and is 

expected to take 20 or more years to complete. The Conservation Area includes lands 

acquired under the terms of the MSHCP and other lands that have conservation value in the 

Plan Area (called public or quasi-public lands in the MSHCP). In this report, the term 

“Conservation Area” refers to these lands as they were understood by the Monitoring 

Program at the time the surveys were conducted. 

The Monitoring Program monitors the status and distribution of the 146 species covered by 

the MSHCP within the Conservation Area to provide information to Permittees, land 

managers, the public, and the Wildlife Agencies [i.e., the California Department of Fish and 

Wildlife (CDFW, formerly California Department of Fish and Game) and the U.S. Fish and 

Wildlife Service]. Monitoring Program activities are guided by defined conservation 

objectives for each Covered Species, other information needs identified in MSHCP Section 

5.3 or elsewhere in the document, and the information needs of the Permittees. A list of the 

lands where data collection activities were conducted in 2022 is included in Section 8.0 of the 

Western Riverside County Regional Conservation Authority (RCA) Annual Report to the 

Wildlife Agencies.  

The primary author of this report was the 2022 Avian Program Lead, Nicholas Peterson. This 

report should be cited as: 

Biological Monitoring Program. 2023. Western Riverside County MSHCP Biological 

Monitoring Program 2022 Tricolored Blackbird Survey and Nesting Colony Report. Prepared 

for the Western Riverside County Multiple Species Habitat Conservation Plan. Riverside, 

CA. Available online: https://www.wrc-rca.org/species-surveys/. 

While we have made every effort to accurately represent our data and results, the reader 

should recognize that data management and analysis are ongoing activities. Anyone 

wishing to make further use of the information or data provided in this report should 

contact the Monitoring Program to ensure that they have access to the best available or 

most current data.  

Please contact the Monitoring Program Administrator with questions about the information 

provided in this report. Questions about the MSHCP should be directed to the Executive 

Director of the RCA. Further information on the MSHCP and the RCA can be found at 

www.wrc-rca.org. 

Contact Information: 

Executive Director    Monitoring Program Administrator  

RCA/Riverside County    Western Riverside County MSHCP 

Transportation Commission   Biological Monitoring Program 

4080 Lemon Street, 3rd Floor   1835 Chicago Ave., Suite C 

P.O. Box 12008    Riverside, CA 92507 

Riverside, CA 92502    Ph: (951) 320-2168 

Ph: (951) 787-7141
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INTRODUCTION 

The Tricolored Blackbird (Agelaius tricolor) is one of 45 bird species covered by 

the Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP; 

Dudek & Associates 2003) and is a Threatened species in the State of California 

(CNDDB 2022). Most (>90%) breeding Tricolored Blackbirds are found in California’s 

Central Valley (Hamilton 2000), with the remaining birds occurring in other lowland 

areas west of the Cascade and Sierra Nevada mountains (Beedy 2008). The statewide 

population is considered seriously reduced (>80%) since population estimates reported by 

Grinnell and Miller (1944), with a current estimate of 100,000–1,000,000 birds. The 

range size of Tricolored Blackbirds in California is stable (≤10% reduced) or increasing 

since the publication of Grinnell and Miller (1944). Habitat loss, habitat degradation, or 

other human-induced threats are projected to seriously reduce (>20%) the species’ 

population in California by 2028 (Beedy 2008).             

Breeding Tricolored Blackbirds in California may nest in a variety of wetland and 

upland habitats including, but not limited to, freshwater marsh, cismontane alkali marsh, 

winter wheat (Triticum spp.) or triticale fields, or patches of Himalayan blackberry 

(Rubus armeniacus) that are oftentimes surrounded by annual grasslands. The species 

typically forage in agricultural land, grassland, playas and vernal pools, or riparian 

woodland and scrub (Dudek & Associates 2003; Beedy et al. 2020).  

Tricolored Blackbirds are a colonial nesting species that generally nest from late 

March to April, until late July to early August (Beedy et al. 2020). Clutches typically 

contain three or four eggs (Payne 1969) that are incubated exclusively by females (Beedy 

et al. 2020), for 11–12 days (d) (Emlen 1941; Orians 1961). Females provide nestlings 

protection from the elements (Beedy et al. 2020), and nestlings fledge 12–14 d post-

hatching (Payne 1969). 

The MSHCP identifies six species objectives for Tricolored Blackbirds. We used 

Objectives 1–4 for guidance as to where we surveyed for Tricolored Blackbirds. 

Objective 1 requires the conservation of ≥420 acres (ac) (≥170 hectares [ha]) of primary 

habitat including freshwater marsh and cismontane alkali marsh within the Riverside 

Lowlands and Foothills Bioregions. Objective 2 requires the inclusion of five Core Areas, 

including Alberhill, Collier Marsh and Lake Elsinore grasslands, Mystic Lake/San 

Jacinto Wildlife Area (SJWA), the San Jacinto River floodplain, and Vail Lake/Wilson 

Valley/eastern Temecula Creek (Figure 1). Objective 3 requires the conservation of 

≥66,510 ac (≥26,916 ha) of secondary habitat including agriculture land; grasslands; 

playas and vernal pools; and riparian scrub, woodland, and forest. Objective 4 is the 

monitoring objective, and it requires the continued use of, and successful reproduction 

within, at least one Core Area every five years (Dudek & Associates 2003). We last 

conducted breeding season surveys for Tricolored Blackbirds in 2018 (Biological 

Monitoring Program 2019).  

For this project, we surveyed for Tricolored Blackbirds by driving roads within 

apparently suitable breeding habitat in the five Core Areas identified by the MSHCP 

(Dudek & Associates 2003). We attempted to locate flocks of Tricolored Blackbirds in 

these areas and determine the approximate number of Tricolored Blackbirds in each 
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flock. If flocks exhibited nesting behavior, we monitored the nesting colony until 

fledging or failure occurred.  

Goals and Objectives 

1. Determine whether Tricolored Blackbirds are using any of the five Core Areas 

identified in the MSHCP. 

a. Conduct driving surveys within apparently suitable habitat in the five Core 

Areas and estimate flock sizes when Tricolored Blackbirds are 

encountered. 

2. Determine whether Tricolored Blackbirds are successfully nesting in any of the 

five Core Areas identified in the MSHCP. 

a. If Tricolored Blackbird colonies are exhibiting nesting behavior, monitor 

the site weekly until nests fail or fledge young. Fledglings are defined as 

young birds within a nesting colony who are no longer in a nest and are 

still dependent upon adults (e.g., begging for food from adults).  

METHODS 

Study Area 

We conducted this study within western Riverside County, California, in 2022. 

Tricolored Blackbird habitat that we surveyed within the MSHCP occurs in lowlands that 

have a Mediterranean climate and receive a mean of 24 cm of precipitation annually. 

Mean daily maximum and minimum temperatures are 28 ° Celsius (C) and 12 °C, 

respectively (National Weather Service 2022). 

Survey Design 

We began study site selection by selecting Tricolored Blackbird habitats that were 

identified as suitable primary breeding habitat (i.e., freshwater marsh or cismontane alkali 

marsh) or secondary foraging/breeding habitat (i.e., agricultural land; grassland; playas 

and vernal pools; and riparian scrub, woodland, and forest) by the MSHCP (Dudek & 

Associates 2003) within our ArcGIS (ESRI 2019) vegetation layer (CDFG et al. 2005). 

After we identified appropriate Tricolored Blackbird habitat in GIS, we clipped that layer 

to a separate GIS layer consisting of Conserved Land within the five Core Areas 

identified by the MSHCP (Dudek & Associates 2003). Finally, we generated survey 

points along roadways within the secondary habitat, separated from one another by at 

least 500 m.  

We conducted roadway surveys for Tricolored Blackbirds at survey points (n = 99 

points) within the five MSHCP-identified Core Areas (Figure 1); specifically, we had 

three survey points within the Alberhill Core Area, four within the Collier Marsh and 

Lake Elsinore grasslands Core Area, 62 within the Mystic Lake/SJWA Core Area, 20 

within the San Jacinto River floodplain Core Area, and 10 within the Vail Lake/Wilson 

Valley/eastern Temecula Creek Core Area. We visited all survey points during our 

wintering Tricolored Blackbird surveys in November 2021 and confirmed their suitability 

for Tricolored Blackbirds, and to verify that they were accessible and within the 

aforementioned habitat types.  
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Field Methods 

We defined an individual survey effort as a single visit to a survey point from 

which we surveyed for Tricolored Blackbirds. We surveyed each survey point six times 

during this project and our surveys occurred from 8 April through 12 August 2022. We 

conducted surveys in the morning, no earlier than 1 hour after sunrise, by which time 

Tricolored Blackbirds have usually left their overnight roost sites to forage (Beedy et al. 

2020). Finally, we did not conduct surveys during periods of rain or heavy fog, either of 

which would reduce our ability to detect Tricolored Blackbirds.  

Surveys began when a pair of observers reached a survey point. Upon arrival, 

observers recorded on the datasheet the date, their initials, and the survey point number. 

Next, observers recorded the starting weather, temperature, and wind speed. After these 

initial data were recorded, observers recorded on their datasheet the survey start time. 

Observers spent 5–10 min at each survey point, during which time they used binoculars 

and spotting scopes to scan the surrounding habitat for the presence of Tricolored 

Blackbirds, while also listening for the presence of the species. If no Tricolored 

Blackbirds were detected during this time, observers moved on to the next survey point 

after completing the datasheet.  

If observers detected Tricolored Blackbirds, they spent an additional 10 min at the 

survey point. During this time the two observers independently estimated the number of 

Tricolored Blackbirds that were present. Observers then agreed upon an overall estimate 

of the number of Tricolored Blackbirds present, and this estimate was recorded on the 

datasheet. 

Additionally, observers recorded information on their datasheet for all bird 

species detected while at the survey point. For non-Covered Species, observers recorded 

the four-letter species code, age class information, and sex for only the first individual of 

that species detected, which provided species richness data for the site. For Covered 

Species, observers recorded the four-letter species code, age class, and sex for every 

individual detected during the survey. If observers were unsure whether they had already 

recorded data on an individual (i.e., they were double-counting), they erred on the side of 

caution and recorded information on that individual. 

If observers saw Tricolored Blackbirds exhibiting nesting behavior (e.g., carrying 

nest material, copulation, or food carries), observers completed a nesting datasheet for the 

entire colony. Observers agreed upon a likely nesting stage that characterized the 

majority of the colony, and they estimated the number of adult females and males 

present. We revisited active nesting colonies weekly until the colony had completed 

nesting. Following fledging within a Core Area, we did not search for any additional 

colonies within that Core Area. Finally, at no time did observers approach active nests to 

inspect contents; rather, we observed active colonies from a distance of ≥50 m. The 

survey protocol used in 2022 is described more completely in the Western Riverside 

County MSHCP Biological Monitoring Program Protocol for 2022 Breeding Tricolored 

Blackbird Surveys, available from the Biological Monitoring Program. We monitored 

nesting colonies using the general nest searching protocol in Appendix B of the 2019 

383



2022 Tricolored Blackbird Survey and Nesting Colony Report 

Western Riverside County MSHCP 5 

Biological Monitoring Program 

 

Riparian Bird Surveys and Nest Monitoring Protocol, also available from the Biological 

Monitoring Program.  

RESULTS 

Detections of Tricolored Blackbirds 

We detected Tricolored Blackbirds using Conserved Land within the Mystic 

Lake/SJWA Core Area in 2022 and the San Jacinto River floodplain Area in 2019, 

thereby meeting the portion of Objective 4 that requires the documentation of Tricolored 

Blackbirds using at least one Core Area every five years. Biological Monitoring Program 

biologists have detected Tricolored Blackbirds 103 times on Conserved Land within the 

current five-year reporting period (2018–2022). Most (83, or 80.6%) of these detections 

were within the Mystic Lake/San Jacinto WA Core Area. Additional detections were 

within the San Jacinto River floodplain Core Area (1, or 1.0%), the Potrero Unit of the 

San Jacinto WA (6, or 5.8%), along the Salt Creek Channel northeast of Menifee (11, or 

10.7%), and within the Lake Hemet/Garner Valley area (2, or 1.9%; Figure 2). We 

ultimately detected 123 avian species during our 2022 surveys for Tricolored Blackbirds 

(Appendix A); of these, 25 are covered by the MSHCP.  

Tricolored Blackbird Nesting 

Program Biologists detected three Tricolored Blackbird nesting colonies in 2022 

(Figure 2), one of which fledged young, thereby meeting the portion of Objective 4 that 

requires the documentation of successful breeding by Tricolored Blackbirds within at 

least one Core Area every five years.  

We found the first colony on 9 March within cattails (Typha spp.) in the Bridge 

Street Pond at the San Jacinto WA, and the site was surrounded by agricultural fields. 

The colony contained an estimated 150 adult males and 150 adult females on that date 

and nests appeared to be in the construction phase based upon the carrying of nesting 

material by females. Nests within the colony were being incubated from 21 through 31 

March, but the colony was abandoned by 1 April. 

We found the second colony on 18 April about 3 km northwest of the first colony, 

also within the San Jacinto WA. The nesting substrate at this site was sedges (Family 

Cyperaceae) and the surrounding habitat consisted of ponds flooded for waterfowl 

hunting, and agricultural fields. The nests within the colony appeared to be in the 

incubation stage at this point, progressing to the nestling stage by 2 May. We observed 

the maximum number of blackbirds at this colony on this date, with at least 100 adult 

males and 30 adult females. This colony contained just six birds on 9 May and was 

abandoned by 19 May. 

The third colony we found, and the only successful one in 2022, was about 90 m 

northwest of the first colony, within the San Jacinto WA. The nesting substrate was 

cattails, and the site was surrounded by flooded ponds and agricultural fields. We first 

detected the colony on 5 May, and it contained at least 300 adult males and 100 adult 

females. We saw at least 300 adult males and 200 adult females on 9 May, which was our 

maximum estimate for the colony. The nests within the colony were being incubated on 

17 and 19 May, contained nestlings from 24 May through 9 June, and contained 

384



2022 Tricolored Blackbird Survey and Nesting Colony Report 

Western Riverside County MSHCP 6 

Biological Monitoring Program 

 

fledglings on 15 June. At least 100 adult males and 100 adult females were still present 

on 15 June.  

DISCUSSION 

Detections of Tricolored Blackbirds 

Most (80.6%) of our Tricolored Blackbird detections within the current reporting period 

(2018–2022) were within the Mystic Lake/San Jacinto WA Core Area, which is 

consistent with where the majority (71.7%) of BMP detections that occurred 2005–2017. 

(For detailed information on historic detections, see reports at https://www.wrc-

rca.org/species-surveys/.) Of the 225 detections within the Core Area from 2005–2022, 

224 (99.6%) were within the Davis Unit of the San Jacinto WA. Portions of the WA are 

managed for upland game and waterfowl hunting in the autumn and winter. This type of 

management includes planting crops such as alfalfa (Medicago spp.), which provide 

forage for adult Tricolored Blackbirds (Crase and DeHaven 1978); and filling and 

maintaining ponds and their associated stands of cattails, which provides nesting habitat 

for the species (Beedy et al. 2020). The Core Area is also bordered to the south by 

agriculture, including dairy farms, which likely provide access food sources that are 

especially important for Tricolored Blackbird nestlings (Collier 1968). A recent 

investigation in California’s Central Valley indicates that nesting Tricolored Blackbirds 

select colony sites that are within 5 km of annual crops and irrigated pasture (Airola et al. 

2023), which generally describes the Mystic Lake/San Jacinto WA Core Area and may 

explain why the majority of BMP detections of Tricolored Blackbirds occur there.    

We have detected Tricolored Blackbirds on Conserved Land within the San 

Jacinto River floodplain Core Area once within the current reporting period, in 2019 

(Figure 2), and one time before the current reporting period, in 2015. These two 

detections are approximately 1 km apart and are both along the San Jacinto River and 

immediately northwest of an agriculture field that is not conserved. Both detections 

occurred during the winter so did not represent breeding blackbirds. This Core Area has 

approximately 61 ha of potential nesting habitat for Tricolored Blackbirds in 

conservation, all in the eastern arm of the Core Area (Figure 1); however, our 

observations of these sites during surveys and pre-survey scouting indicated they are not 

ideal for nesting Tricolored Blackbirds. Specifically, the sites are within the San Jacinto 

River riverbed, which is generally dry during the breeding season and does not contain 

substrates used by nesting blackbirds (Beedy et al. 2020). Conserved Land within the 

western arm of the Core Area (Figure 1) is generally fallow agriculture and is surrounded 

by active agricultural fields, both of which could support Tricolored Blackbirds; 

however, our lack of detections of Tricolored Blackbirds during the nesting season 

suggests that the species was not nesting within the vicinity of the Core Area during the 

2022 nesting season. 

We did not detect Tricolored Blackbirds within the Alberhill Core Area during the 

current reporting period, nor have BMP biologists ever detected the species on Conserved 

Land here. The Core Area has about 3.3 ha of breeding habitat based upon the MSHCP-

identified habitat types, and about 1.4 ha of this total occurs in a dry drainage east of 

Interstate 15 that is unlikely to support nesting blackbirds. The remaining potentially 
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suitable nesting habitat is west of Interstate 15, along Alberhill Creek, and consists of 

bulrush (Scirpoides spp.) and cattail habitat, as well as standing water, all of which could 

support nesting Tricolored Blackbirds (Beedy et al. 2020). Unfortunately, these parcels 

are also surrounded by riparian habitat, which may make the site unsuitable for nesting 

Tricolored Blackbirds due to increased predation pressure (Beedy et al. 2020). 

We also did not detect Tricolored Blackbirds within the Collier Marsh and Lake 

Elsinore grasslands Core Area during the current reporting period, nor have we detected 

the species on Conserved Land within this Core Area from 2005–2022. There is currently 

no apparent suitable conserved nesting habitat within this Core Area, and the area is 

bordered by human development on the north and east. West and south of the Core Area 

are coastal sage scrub-covered hills, and residential development, neither of which will 

support nesting Tricolored Blackbirds. Collier Marsh, the majority of which is not 

currently conserved, is within the Core Area but does not have any vegetation within its 

footprint that would support nesting Tricolored Blackbirds. 

Lastly, we did not detect any Tricolored Blackbirds on Conserved Land within the 

Vail Lake/Wilson Valley/eastern Temecula Creek Core Area during the current reporting 

period. Our biologists have detected the species on Conserved Land within the Core Area 

four times, from 2011–2017. Three of these detections were along Whitlock Road, which 

has the largest concentration (18.2 ha) of potentially suitable nesting habitat within the 

Core Area. The habitat here is classified as fresh emergent wetland (CDFW 2005) and is 

particularly suitable for nesting Tricolored Blackbirds following winters with average or 

above-average amounts of precipitation. This is also the location of a successful nest 

colony detected by BMP biologists in 2011 (Biological Monitoring Program 2012). The 

fourth detection within this Core Area was about 3 km northwest of the Whitlock Road 

site and was within a dry creek bed. We surveyed near both of these locations in 2022 but 

did not detect any Tricolored Blackbirds. Finally, the remaining conserved habitat 

identified by GIS (CDFG 2005) as being suitable for nesting Tricolored Blackbirds 

within this Core Area was found to be along dry creeks and is unlikely to support 

blackbirds. 

Tricolored Blackbird Nesting 

We detected three nesting colonies within the Mystic Lake/San Jacinto WA Core 

Area in 2022, and one of these was ultimately successful. This general area is consistent 

with where we have found successful nesting colonies in 2011, 2014, 2015, 2016, and 

2017 (Biological Monitoring Program 2012, 2015, 2016, 2017, 2018). As previously 

discussed, the management of this area for upland and waterfowl hunting likely 

contributes to making the site suitable for nesting and foraging Tricolored Blackbirds. 

Additionally, the proximity to privately-owned agriculture likely further contributes to its 

consistent use by nesting and foraging Tricolored Blackbirds (Collier 1968; Airola et al. 

2023). 

The BMP has detected successful Tricolored Blackbird nesting on Conserved 

Land within three general locations prior to the current reporting period. The most 

frequently used of these sites was a former cattle pond within the California Department 

of Fish and Wildlife (CDFW) Potrero Unit of the San Jacinto WA, which is not within a 

Core Area for the species. This site fledged young in 2005, 2010, 2013, 2014, 2015, and 
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2018 (Biological Monitoring Program 2006, 2011, 2014, 2015, 2016, 2019). The pond 

has been dry since 2018 and has not supported Tricolored Blackbirds as a result. We will 

monitor the site for blackbirds in the future if the pond retains water, either following 

abundant rainfall or through watering by CDFW land management staff. 

A second site on Conserved Land at which BMP biologists have detected 

successful nesting by Tricolored Blackbirds was a colony on the eastern flank of the 

Lakeview Mountains in 2011 (Biological Monitoring Program 2012), which is not within 

a Core Area for the species. We have not detected the species using this site since 2011, 

despite annual checks of the site, but we will continue to monitor the site for future use 

by Tricolored Blackbirds. 

The third site on Conserved Land at which we have detected successful nesting by 

Tricolored Blackbirds was a colony along Whitlock Road, also known as Lake Vista 

Drive, in 2011 (Biological Monitoring Program 2012). We have conducted several avian 

surveys in this area since 2011 but have not detected nesting blackbirds, so we are 

confident the species has not nested there since 2011. We will continue monitoring the 

site when we are in the vicinity for other surveys, as well as during future Tricolored 

Blackbird focused surveys. 

Recommendations 

Future Surveys 

We recommend performing future surveys using the same methods we used in 

2022. We will include in future surveys any newly Conserved Land that contains 

apparent suitable Tricolored Blackbird nesting habitat. We will also continue to monitor 

the historic nest sites at the Lakeview Mountains, the Potrero Unit of the San Jacinto 

WA, and along Whitlock Road. 

Conservation and Management 

As the MSHCP is implemented, additional suitable habitat for nesting and 

foraging Tricolored Blackbirds within sites designated by the MSHCP as being important 

for the species will be conserved. Foraging habitat includes playas and vernal pools; 

agriculture land; grassland; and riparian scrub, woodland, and forest (Dudek & 

Associates 2003; Beedy et al. 2020). Breeding habitat generally consists of cismontane 

alkali marsh and freshwater marsh (Dudek & Associates 2003). Sites that have supported 

Tricolored Blackbirds in the recent past may have habitat enhancement opportunities for 

land managers to conduct to ensure continued use by the species. For example, known 

nesting habitat within the San Jacinto WA could be enhanced following the closure of 

waterfowl and upland hunting seasons, which generally close in late January or early 

February. Cattails and bulrush patches could be maintained in such a way that they are 

healthier overall rather than being overgrown, and water should be maintained throughout 

the Tricolored Blackbird nesting season in the ponds that contain cattails and bulrush. 

Core Area Definitions and Species Objectives 

At this time we do not have any recommended changes to the Core Area 

definitions or species objectives for Tricolored Blackbirds. As currently written, the Core 

Areas seem to generally capture where Tricolored Blackbirds occur within the Plan Area, 
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although most of their activity is concentrated within just one Core Area (Mystic 

Lake/San Jacinto WA). The BMP will continue to conduct surveys in efforts to meet the 

MSHCP monitoring objective as continued conservation and land management for the 

species occur. 
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Appendix A. Avian species detected during 2022 Tricolored Blackbird 

surveys. Species in bold are covered by the MSHCP. 

COMMON NAME SCIENTIFIC NAME 

Acorn Woodpecker Melanerpes formicivorus 

Allen's Hummingbird Selasphorus sasin 

American Avocet Recurvirostra americana 

American Coot Fulica americana 

American Crow Corvus brachyrhynchos 

American Goldfinch Spinus tristis 

American Kestrel Falco sparverius 

American Pipit Anthus rubescens 

Anna's Hummingbird Calypte anna 

Ash-throated Flycatcher Myiarchus cinerascens 

Bald Eagle Haliaeetus leucocephalus 

Barn Swallow Hirundo rustica 

Bell's Sparrow Artemisiospiza belli 

Belted Kingfisher Megaceryle alcyon 

Bewick's Wren Thryomanes bewickii 

Black Phoebe Sayornis nigricans 

Black-chinned Sparrow Spizella atrogularis 

Black-crowned Night-Heron Nycticorax nycticorax 

Black-headed Grosbeak Pheucticus melanocephalus 

Black-necked Stilt Himantopus himantopus 

Blue Grosbeak Passerina caerulea 

Brewer's Blackbird Euphagus cyanocephalus 

Brewer's Sparrow Spizella breweri 

Brown-headed Cowbird Molothrus ater 

Bufflehead Bucephala albeola 

Bullock's Oriole Icterus bullockii 

Burrowing Owl Athene cunicularia 

Bushtit Psaltriparus minimus 

California Horned Lark Eremophila alpestris actia 

California Quail Callipepla californica 

California Scrub-Jay Aphelocoma californica 

California Thrasher Toxostoma redivivum 

California Towhee Melozone crissalis 

Canada Goose Branta canadensis 

Canyon Wren Catherpes mexicanus 

Caspian Tern Hydroprogne caspia 

Cassin's Kingbird Tyrannus vociferans 

Cinnamon Teal Spatula cyanoptera 
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Appendix A. Continued. 

COMMON NAME SCIENTIFIC NAME 

Cliff Swallow Petrochelidon pyrrhonota 

Coastal California Gnatcatcher Polioptila californica californica 

Common Raven Corvus corax 

Common Yellowthroat Geothlypis trichas 

Cooper's Hawk Accipiter cooperii 

Costa's Hummingbird Calypte costae 

Double-crested Cormorant Nannopterum auritum 

Eared Grebe Podiceps nigricollis 

Eurasian Collared-Dove Streptopelia decaocto 

European Starling Sturnus vulgaris 

Forster's Tern Sterna forsteri 

Gadwall Mareca strepera 

Great Blue Heron Ardea herodias 

Great Egret Ardea alba 

Great Horned Owl Bubo virginianus 

Greater Roadrunner Geococcyx californianus 

Greater Yellowlegs Tringa melanoleuca 

Great-tailed Grackle Quiscalus mexicanus 

Green-winged Teal Anas crecca 

Hooded Oriole Icterus cucullatus 

Horned Lark Eremophila alpestris 

House Finch Haemorhous mexicanus 

House Sparrow Passer domesticus 

House Wren Troglodytes aedon 

Killdeer Charadrius vociferus 

Lark Sparrow Chondestes grammacus 

Lawrence's Goldfinch Spinus lawrencei 

Lazuli Bunting Passerina amoena 

Least Bell's Vireo Vireo bellii pusillus 

Least Sandpiper Calidris minutilla 

Lesser Goldfinch Spinus psaltria 

Lincoln's Sparrow Melospiza lincolnii 

Loggerhead Shrike Lanius ludovicianus 

Long-billed Curlew Numenius americanus 

Long-billed Dowitcher Limnodromus scolopaceus 

Mallard Anas platyrhynchos 

Marsh Wren Cistothorus palustris 

Mourning Dove Zenaida macroura 

Northern Flicker Colaptes auratus 
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Appendix A. Continued. 

COMMON NAME SCIENTIFIC NAME 

Northern Harrier Circus hudsonius 

Northern Mockingbird Mimus polyglottos 

Northern Pintail Anas acuta 

Northern Rough-winged Swallow Stelgidopteryx serripennis 

Northern Shoveler Spatula clypeata 

Nuttall's Woodpecker Dryobates nuttallii 

Oak Titmouse Baeolophus inornatus 

Osprey Pandion haliaetus 

Pacific-slope Flycatcher Empidonax difficilis 

Phainopepla Phainopepla nitens 

Pied-billed Grebe Podilymbus podiceps 

Prairie Falcon Falco mexicanus 

Red-shouldered Hawk Buteo lineatus 

Red-tailed Hawk Buteo jamaicensis 

Red-winged Blackbird Agelaius phoeniceus 

Rock Pigeon Columba livia 

Rock Wren Salpinctes obsoletus 

Ruddy Duck Oxyura jamaicensis 

San Diego Cactus Wren 
Campylorhynchus 

brunneicapillus couesi 

Savannah Sparrow Passerculus sandwichensis 

Say's Phoebe Sayornis saya 

Snowy Egret Egretta thula 

Song Sparrow Melospiza melodia 

Sora Porzana carolina 

Southern California Rufous-

crowned Sparrow 
Aimophila ruficeps canescens 

Spotted Towhee Pipilo maculatus 

Swainson's Hawk Buteo swainsoni 

Tree Swallow Tachycineta bicolor 

Tricolored Blackbird Agelaius tricolor 

Turkey Vulture Cathartes aura 

Unidentified Blackbird Family Icteridae 

Unidentified Dove Family Columbidae 

Unidentified Falcon Family Falconidae 

Unidentified Flycatcher Family Tyrannidae 

Unidentified Goldfinch Spinus spp. 

Unidentified Grebe Family Podicipedidae 

Unidentified Gull Family Laridae 

Unidentified Hummingbird Family Trochilidae 
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Appendix A. Continued. 

COMMON NAME SCIENTIFIC NAME 

Unidentified Kingbird Tyrannus spp. 

Unidentified Oriole Icterus spp. 

Unidentified Swallow Family Hirundinidae 

Unidentified Woodpecker Family Picidae 

Vesper Sparrow Pooecetes gramineus 

Violet-green Swallow Tachycineta thalassina 

Western Grebe Aechmophorus occidentalis 

Western Kingbird Tyrannus verticalis 

Western Meadowlark Sturnella neglecta 

Western Tanager Piranga ludoviciana 

Whimbrel Numenius phaeopus 

White-crowned Sparrow Zonotrichia leucophrys 

White-faced Ibis Plegadis chihi 

White-tailed Kite Elanus leucurus 

White-throated Swift Aeronautes saxatalis 

Wilson's Warbler Cardellina pusilla 

Wrentit Chamaea fasciata 

Yellow Warbler Setophaga petechia 

Yellow-headed Blackbird Xanthocephalus xanthocephalus 

Yellow-rumped Warbler Setophaga coronata 
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Two Turkey Vulture nestlings within a nest cave west of Lake Mathews. Nest was found in 2020 

and both nestlings ultimately fledged. Photo by Nicholas Peterson. 

 

 

October 2023 
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NOTE TO READER: 

This report is an account of survey activities conducted by the Biological Monitoring 

Program for the Western Riverside County Multiple Species Habitat Conservation Plan 

(MSHCP). The MSHCP was permitted in June 2004. Reserve assembly is ongoing and is 

expected to take 20 or more years to complete. The Conservation Area includes lands 

acquired under the terms of the MSHCP and other lands that have conservation value in the 

Plan Area (called public or quasi-public lands in the MSHCP). In this report, the term 

“Conservation Area” refers to these lands as they were understood by the Monitoring 

Program at the time the surveys were conducted. 

The Monitoring Program monitors the status and distribution of the 146 species 

covered by the MSHCP within the Conservation Area to provide information to Permittees, 

land managers, the public, and the Wildlife Agencies [i.e., the California Department of Fish 

and Wildlife (CDFW, formerly California Department of Fish and Game) and the U.S. Fish 

and Wildlife Service]. Monitoring Program activities are guided by defined conservation 

objectives for each Covered Species, other information needs identified in MSHCP Section 

5.3 or elsewhere in the document, and the information needs of the Permittees. A list of the 

lands where data collection activities were conducted in 2022 is included in Section 8.0 of the 

Western Riverside County Regional Conservation Authority (RCA) Annual Report to the 

Wildlife Agencies.  

The primary author of this report was the 2022 Avian Program Lead, Nicholas 

Peterson. This report should be cited as: 

Biological Monitoring Program. 2023. Western Riverside County MSHCP Biological 

Monitoring Program 2022 Turkey Vulture Survey Report. Prepared for the Western 

Riverside County Multiple Species Habitat Conservation Plan. Riverside, CA. Available 

online: https://www.wrc-rca.org/species-surveys/. 

While we have made every effort to accurately represent our data and results, the 

reader should recognize that data management and analysis are ongoing activities. Anyone 

wishing to make further use of the information or data provided in this report should contact 

the Monitoring Program to ensure that they have access to the best available or most current 

data.  

Please contact the Monitoring Program Administrator with questions about the 

information provided in this report. Questions about the MSHCP should be directed to the 

Executive Director of the RCA. Further information on the MSHCP and the RCA can be 

found at www.wrc-rca.org. 

Contact Information: 

Executive Director    Monitoring Program Administrator  

RCA/Riverside County    Western Riverside County MSHCP 

Transportation Commission   Biological Monitoring Program 

4080 Lemon Street, 3rd Floor   1835 Chicago Ave., Suite C 

P.O. Box 12008    Riverside, CA 92507 

Riverside, CA 92502    Ph: (951) 320-2168 

Ph: (951) 787-7141
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1 

INTRODUCTION 

The Turkey Vulture (Cathartes aura, vultures) is one of 45 bird species covered 

by the Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP; 

Dudek & Associates 2003). The species is widespread throughout the United States (Kirk 

and Mossman 2020) and is common throughout the state of California during the 

breeding season (Grinnell and Miller 1944). In southern California, including within the 

Plan Area, Turkey Vultures occur within relatively small numbers during the summer 

months, and nesting is usually restricted to secluded, hilly terrain (Garrett et al. 2012).  

Turkey Vultures nesting west of 100 degrees longitude, which includes the entire 

state of California, tend to nest in sites characterized as rocky cliffs or slopes. Further, 

most nest sites west of 100 degrees longitude are within caves, with the remaining sites 

characterized as being cliff ledges; among rocks; on bare ground; in a hollow tree, log, or 

stump; beside a tree or log; in a thicket; or in a building (Jackson 1983). Reuse of nest 

sites for several years is common, with some sites being active for at least 19 years (Kirk 

and Mossman 2020).  

Pre-nesting behaviors of Turkey Vultures consist of follow-flights, in which one 

member of the breeding pair flies closely behind the other, mirroring their flight behavior 

(Davis 1983); and sitting together at the ultimate nest site for several days to several 

weeks prior to egg-laying (Kirk and Mossman 2020). Turkey Vultures nesting at the 

latitudes that include the Plan Area typically begin egg-laying during the first half of 

April. Clutches most often contain two eggs, although as many as four have been 

reported. Both parents incubate and the incubation period lasts 28–41 d, with longer 

periods likely being more accurate (Jackson 1983). Nest exchanges during this period 

generally occur in the morning, before 1000 hours (h) (Davis 1983). Eggs can hatch 

simultaneously, or up to 72 h apart (Jackson 1983), and the nestling period in California 

is generally 62–64 days (Work and Wool 1942). Both parents participate in brooding of 

the young, which occurs continuously for the first five days post-hatching, then gradually 

ceases by two weeks post-hatching. During the nestling phase, adults visit the nest site 

every 3.8–4.3 h, with the frequency decreasing as the nestlings age. Following fledging, 

young may remain in the vicinity of the nest site for up to 12 weeks, after which they 

may join nearby communal roosts or perches if they are available (Davis 1983).  

The MSHCP identifies five species objectives for Turkey Vultures. We used 

Objectives 1–3, and 5, for guidance as to where we surveyed for Turkey Vultures. 

Objective 1 requires the conservation of ≥457,160 acres (≥185,006 hectares) of foraging 

habitat including montane coniferous forest, oak woodlands and forests, coastal sage 

scrub, desert scrub, Riversidean alluvial fan sage scrub, grassland, and playas and vernal 

pools. Objective 2 requires the inclusion of seven areas, hereafter considered Core Areas, 

that may function as important foraging locations for Turkey Vultures. These Core Areas 

include Lake Mathews-Estelle Mountain, Sedco Hills, Lake Skinner/Diamond Valley 

Lake, Wilson Valley/Sage, Badlands, Prado Basin/Santa Ana River, and a portion of the 

Santa Rosa Plateau (Figure 1). Objective 3 requires the conservation, and buffering from 

disturbance, of the two known nesting locations of Turkey Vultures in the Plan Area, 

including within the Bernasconi Hills and Rawson Canyon (Figure 1). Objective 4 is a 

399



!(
!(

!(

!(!(
!(
!(!(

!(
!(

!(

§̈¦15

§̈¦15

§̈¦215

ÄÄ79

ÄÄ74 ÄÄ74 ÄÄ74

ÄÄ79

ÄÄ79

ÄÄ371

ÄÄ243

ÄÄ60

ÄÄ60

ÄÄ91
ÄÄ91

§̈¦15

§̈¦15

§̈¦215

§̈¦215

ÄÄ74

RIVERSIDE

MENIFEE

PERRIS

HEMET

TEMECULA

MURRIETA

MORENO VALLEY

LAKE 
ELSINORE

BEAUMONT
BANNING

WILDOMAR

SAN JACINTO

NORCO

CALIMESA

EASTVALE

CANYON LAKE
Rawson Canyon

Bernasconi Hills
West of Lake 

Mathews

Figure 1. Important foraging areas (Core Areas) for Turkey Vultures in the Plan Area, general locations of historic nest sites, and 2022 survey points.

Date: 27 March 2023
UTM Nad 83 Zone 11
Contact: Nicholas Peterson
MSHCP Biological Monitoring Program

Legend
Historic nest site

!( Turkey Vulture survey point (2022)

Highway

Waterbody

Existing Conservation Land

Cities I
0 20

Miles

0 10 20 30 405
km

Turkey Vulture Core Areas
Badlands
Lake Mathews/Estelle Mountain
Lake Skinner/Diamond Valley Lake
Prado Basin/Santa Ana River
Santa Rosa Plateau

Sedco Hills

Wilson Valley/Sage

2022 Turkey Vulture Survey Report

Western Riverside County MSHCP
Biological Monitoring Program

2 400



2022 Turkey Vulture Survey Report 

Western Riverside County MSHCP 3 

Biological Monitoring Program 

 

 

monitoring objective, and it requires the continued use of, and successful reproduction 

within, the two known nesting locations (Bernasconi Hills and Rawson Canyon) and any 

additional nesting locations identified subsequent to the adoption of the MSHCP, at least 

every three years. Similarly, Table 5-8 of the MSHCP (see Volume I, Section 5.0; Dudek 

& Associates 2003) requires us to document that Turkey Vultures are using at least 75% 

of the seven aforementioned Core Areas at least once every three years. We define a 

location as being used if the species is sometimes physically present, including flyovers 

(MacKenzie et al. 2006).   Finally, Objective 5 requires the inclusion within the 

Conservation Area of cliff areas that are capable of supporting nesting Turkey Vultures 

(Dudek & Associates 2003). 

For this project, we surveyed for nesting Turkey Vultures by monitoring the two 

nest site locations described in the MSHCP (Dudek & Associates 2003), as well as the 

Lake Mathews nest site we identified in 2020. We did not survey at the seven Core Areas 

because we had detected Turkey Vultures within 87.5% of those sites in 2020 and 2021, 

which were within the current reporting period (2020–2022), through incidental 

observations and while surveying for other species. 

Goals and Objectives 

1. Determine whether Turkey Vultures are nesting in any of the locations identified 

in the MSHCP, or at the Lake Mathews site monitored by Biological Monitoring 

Program (BMP) biologists in 2020. 

a. Conduct nest searching and monitoring surveys at the Bernasconi Hills, 

Lake Mathews, and Rawson Canyon sites, and continue monitoring any 

active nests until fledging or failure occurs. 

METHODS 

Study Area 

We conducted this study within western Riverside County, California, in 2022. 

Turkey Vulture habitat that we surveyed within the MSHCP occurs in lowlands that have 

a Mediterranean climate and receive a mean of 24 cm of precipitation annually. Mean 

daily maximum and minimum temperatures are 28 °C and 12 °C, respectively (National 

Weather Service 2022). 

Survey Design 

We began study site selection by identifying Turkey Vulture nest sites previously 

found by BMP biologists (Bernasconi Hills and Lake Mathews) and likely nest sites 

based upon MSHCP descriptions (Rawson Canyon; Dudek & Associates 2003). Likely 

nest sites contain rocky hills or slopes that can support caves in which Turkey Vultures 

can nest. We also identified areas from which we could observe these sites from a 

distance of ≥100 m. Where multiple observation points were required to adequately 

monitor an area, we separated those points by ≥500 m. 

We conducted surveys for nesting Turkey Vultures by making six visits to 

observation points (n = 11 points) near the Bernasconi Hills, Lake Mathews, and Rawson 

Canyon sites (Figure 1). We visited survey points prior to commencing surveys to 
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confirm their suitability for nesting Turkey Vultures, and to verify that they were 

accessible and within the aforementioned habitat types. 

Field Methods 

We defined an individual survey effort as a single completed survey, as described 

below, from a fixed survey point. We surveyed each point six times during this project 

from 12 April through 24 August 2022. We conducted surveys within the first five hours 

following sunrise, during which time Turkey Vultures are most likely to leave nest sites 

to forage (Kirk and Mossman 2020). We did not conduct surveys during periods of rain 

or heavy fog, either of which reduce our ability to detect Turkey Vultures.  

Surveys began when an observer reached an observation point. Upon arrival, 

observers recorded on the datasheet the date, their initials, and the survey point number. 

Next, observers recorded the starting weather, temperature, and wind speed. After these 

initial data were recorded, observers recorded on their datasheet the survey start time. 

Observers recorded information on their datasheet for all bird species detected while at 

the observation point. For non-Covered Species, observers recorded the four-letter 

species code, age class information, and sex for only the first individual of that species 

detected, which provided species richness data for the site. For Covered Species, 

observers recorded the four-letter species code, age class, and sex for every individual 

detected during the survey. If observers were unsure whether they had already recorded 

data on an individual (i.e., they were double-counting), they erred on the side of caution 

and recorded information on that individual. Observers conducted surveys at one point 

per day, remaining at the point until approximately five hours after sunrise. The survey 

protocol used in 2022 is described more completely in the Western Riverside County 

MSHCP Biological Monitoring Program Protocol for 2022 Turkey Vulture Nest 

Searching and Monitoring, available from the Biological Monitoring Program. 

RESULTS 

Detections of Turkey Vultures 

We detected Turkey Vulture using Conserved Land near all of our survey sites in 

2022, which were generally within the vicinity of the known historic nest sites, thereby 

meeting the use portion of Objective 4. Further, we have detected Turkey Vultures using 

Conserved Land within all of the Core Areas identified in Objective 2 during the current 

three-year reporting period (2020–2022). Biological Monitoring Program biologists have 

detected Turkey Vultures 396 times on Conserved Land within the current three-year 

reporting period (2020–2022). Turkey Vulture detections by BMP biologists are 

widespread within the Plan Area, with a noticeable concentration of detections within 

Existing Core H, which includes Lake Perris and the Davis Unit of the San Jacinto 

Wildlife Area (WA) (Figure 2). We also detected 105 avian species during our 2022 

surveys for Turkey Vultures (Appendix A); of these, 19 are covered by the MSHCP. 

Turkey Vulture Nesting 

Program Biologists did not detect any active Turkey Vulture nests during our 

2022 survey effort; however, we monitored an active nest on Conserved Land west of 

Lake Mathews in 2020 (Figure 2), which falls within the current three-year reporting 
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period. This nest was found by Jonathan Reinig (Riverside County Regional Park and 

Open-Space District) on approximately 14 April 2020 and was within a cave in a rocky 

outcrop. At that time, the nest contained two eggs and both adults were in the vicinity 

(Figure 3). Subsequent visits to the site on 16 May, 6 June, and 27 June revealed the 

presence of two nestlings within the cave (Figure 4). Fledglings, defined as young 

vultures who have taken their first flight and whose family had not yet abandoned the 

nest site (Davis 1983), were present on 19 July and were still staying within a few meters 

of the cave entrance. Additionally, we detected adult and fledgling vultures in Rawson 

Canyon, indicating that there was likely a nest site nearby. We located a possible nest 

cave, but because we did not see it being actively used by vultures, we could not confirm 

that Rawson Canyon (Figure 1) was definitively being used for nesting. When found, the 

cave had whitewash, carrion prey remains, vulture feathers, and a distinct ammonia-like 

smell that could indicate the site was recently occupied. Ultimately, because we did not 

detect successful nesting within the two known nesting locations, in addition to the Lake 

Mathews site monitored in 2020, we are unable to conclude that that portion of Objective 

4 is currently being met. 

 

 

Figure 3. Two Turkey Vulture eggs within the 2020 nest site west of Lake Mathews. 

Photo by Jonathan Reinig.
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Figure 4. Two Turkey Vulture nestlings within the nest west of Lake Mathews on 16 May 

2020. Photo by Nicholas Peterson. 

DISCUSSION 

Detections of Turkey Vultures 

BMP biologists have detected Turkey Vultures using Conserved Land 2035 times 

from 2006–2022 and the distribution of these detections is consistent with where we have 

detected vultures within the current reporting period (2020–2022). Overall, detections of 

Turkey Vultures indicate that they are widely distributed within the Plan Area (Figure 2). 

This is likely a result of Turkey Vultures being eclectic in their choice of habitats for 

foraging and nesting (i.e., grassland, playas and vernal pools, desert scrubs, Riversidean 

alluvial fan sage scrub, oak woodlands and forests, montane coniferous forest, coastal 

sage scrub, and chaparral; Dudek & Associates 2003), which comprise 58% of the Plan 

Area. 

Our largest concentration of Turkey Vultures is within Existing Core H, which 

includes Lake Perris and the Davis Unit of the San Jacinto WA, and is generally located 

to the south of Moreno Valley and northeast of Perris. More than a quarter of our 

detections since 2006 have occurred here, and more than half of our detections within the 

current reporting period (2020–2022). There may be several factors contributing to this. 

First, the area contains agricultural operations that include dairies, which may provide 

food to vultures such as dead calves (Coleman 1985; Coleman and Fraser 1987). Second, 

much of the Conserved Land within Core H may provide vultures with abundant foraging 

opportunities due to the number of birds and mammals benefiting from the area being 

managed for upland and waterfowl hunting. Waterfowl and small mammals are common 
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prey items for raptors that forage within Core H (N. Peterson, pers. obs.) and vultures 

likely consume what is left behind by other raptors. Third, our biologists in 2022 

routinely saw relatively large numbers of vultures leaving the Lake Perris area in the 

morning during our surveys, suggesting that the site may serve as a roost site for the 

species. Finally, we acknowledge that the large number of detections may partially be an 

artifact of the relatively high number of MSHCP surveys we have conducted within Core 

H since 2006.   

Turkey Vulture Nesting 

BMP biologists monitored just one successful Turkey Vulture nest within the 

current reporting period, in 2020, and this site was apparently unused during our 2022 

survey effort. Our survey point at the location was 350 m south-southwest of the 2020 

nest site and afforded our biologists a view of the nest cliff and the entire canyon below 

the cliff. As such, we likely would have detected nesting behavior if the site was active. 

We will continue to monitor the site during subsequent survey efforts because Turkey 

Vultures are known to reuse nest sites for 10–15 years or more, although reuse may only 

occur every few years rather than annually (Buck 1896; Burleigh 1958; Kirk and 

Mossman 2020). 

Rawson Canyon (Figure 1) was documented as being an historic nest site for 

vultures prior to the MSHCP (Dudek & Associates 2003) and we had three survey points 

in the area in 2022. We did not detect any definitive active nest sites in 2022, but the 

presence of adults and fledglings in August, as well as a nest cave that contained fresh 

Turkey Vulture sign, indicated that the site may have been used by nesting vultures in 

2022. Since juvenile vultures can travel long distances, we cannot definitively say that 

the reproduction occurred in this Core. As mentioned above, we will continue to monitor 

this site in subsequent years because vultures are known to reuse nest sites for 10–15 

years or more (Buck 1896; Burleigh 1958; Kirk and Mossman 2020). 

The Bernasconi Hills were also documented as an historic nest site for Turkey 

Vultures prior to the MSHCP (Dudek & Associates 2003). Our biologists documented a 

successful vulture nest at the site in 2008 (Biological Monitoring Program 2009) but have 

not detected one there since. We had seven survey points surrounding the Bernasconi 

Hills in 2022 and had good coverage of the site; however, we cannot discount the 

possibility that vultures nested high atop the hills and went unnoticed by our biologists. 

These hills are up to 300 m higher in elevation than the survey points and are covered by 

boulders that result in hundreds or thousands of potential cavernous nest sites. If vultures 

nested in one of these sites, especially toward the top of the hills, it is entirely possible 

that it could have been missed by our biologists. Our biologists observe these hills while 

in the area for any of our surveys, and we will continue to do this during the intervening 

years between Turkey Vulture survey efforts.    

Recommendations 

Future Surveys 

We recommend conducting future Turkey Vulture surveys using the same 

methods we used in 2022, since they were successful in enabling our biologists to detect 

vultures. We may consider adding additional survey points, particularly around the 
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Bernasconi Hills and within Rawson Canyon, to attempt to reach complete survey 

coverage of the area and minimize the chance of missing active nest sites. Finally, we 

recommend expanding surveys to include the seven Core Areas so we can better assess 

the status of the species’ distribution, as specified in Table 5-8 of the MSHCP. 

Conservation and Management 

Turkey Vultures seem to be generalists in their choice of potential foraging 

habitats (Dudek & Associates 2003), and appear to be widespread within the Plan Area, 

so conservation should focus on preserving sites that could support nesting, primarily 

rocky cliffs or slopes (Jackson 1983). If possible, land within 1.6 km (1 mile) of such 

sites should be conserved (Dudek & Associates 2003). Conservation goals of the MSHCP 

generally align with this guidance, thereby aim to conserve lands for the benefit of 

Turkey Vultures.    

Core Area Definitions and Species Objectives 

The current Core Area definitions and Species Objectives generally seem to be 

adequate for Turkey Vultures.  
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Appendix A. Avian species detected during 2022 Turkey Vulture surveys. Species in 

bold are covered by the MSHCP. 

COMMON NAME SCIENTIFIC NAME 

Acorn Woodpecker Melanerpes formicivorus 

Allen's Hummingbird Selasphorus sasin 

American Bittern Botaurus lentiginosus 

American Coot Fulica americana 

American Crow Corvus brachyrhynchos 

American Goldfinch Spinus tristis 

American Kestrel Falco sparverius 

American White Pelican Pelecanus erythrorhynchos 

Anna's Hummingbird Calypte anna 

Ash-throated Flycatcher Myiarchus cinerascens 

Audubon's Warbler Setophaga auduboni auduboni 

Bald Eagle Haliaeetus leucocephalus 

Barn Swallow Hirundo rustica 

Bell's Sparrow Artemisiospiza belli 

Bewick's Wren Thryomanes bewickii 

Black Phoebe Sayornis nigricans 

Black-chinned Sparrow Spizella atrogularis 

Black-headed Grosbeak Pheucticus melanocephalus 

Blue Grosbeak Passerina caerulea 

Blue-gray Gnatcatcher Polioptila caerulea 

Brown Pelican Pelecanus occidentalis 

Brown-headed Cowbird Molothrus ater 

Bullock's Oriole Icterus bullockii 

Bushtit Psaltriparus minimus 

California Horned Lark Eremophila alpestris actia 

California Quail Callipepla californica 

California Scrub-Jay Aphelocoma californica 

California Thrasher Toxostoma redivivum 

California Towhee Melozone crissalis 

Canada Goose Branta canadensis 

Canyon Wren Catherpes mexicanus 

Caspian Tern Hydroprogne caspia 

Cassin's Kingbird Tyrannus vociferans 

Clark's Grebe Aechmophorus clarkii 

Cliff Swallow Petrochelidon pyrrhonota 

Coastal California Gnatcatcher Polioptila californica californica 

Common Raven Corvus corax 

Common Yellowthroat Geothlypis trichas 
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Appendix A. Continued. 

COMMON NAME SCIENTIFIC NAME 

Cooper's Hawk Accipiter cooperii 

Costa's Hummingbird Calypte costae 

Double-crested Cormorant Nannopterum auritum 

Eurasian Collared-Dove Streptopelia decaocto 

European Starling Sturnus vulgaris 

Forster's tern Sterna forsteri 

Gadwall Mareca strepera 

Great Blue Heron Ardea herodias 

Great Egret Ardea alba 

Great Horned Owl Bubo virginianus 

Greater Roadrunner Geococcyx californianus 

Great-tailed Grackle Quiscalus mexicanus 

Hooded Oriole Icterus cucullatus 

House Finch Haemorhous mexicanus 

House Sparrow Passer domesticus 

House Wren Troglodytes aedon 

Hutton's Vireo Vireo huttoni 

Killdeer Charadrius vociferus 

Lark Sparrow Chondestes grammacus 

Lawrence's Goldfinch Spinus lawrencei 

Least Bell's Vireo Vireo bellii pusillus 

Lesser Goldfinch Spinus psaltria 

Loggerhead Shrike Lanius ludovicianus 

Mallard Anas platyrhynchos 

Mourning Dove Zenaida macroura 

Northern Flicker Colaptes auratus 

Northern Mockingbird Mimus polyglottos 

Northern Pintail Anas acuta 

Northern Rough-winged Swallow Stelgidopteryx serripennis 

Nuttall's Woodpecker Dryobates nuttallii 

Oak Titmouse Baeolophus inornatus 

Osprey Pandion haliaetus 

Pacific-slope Flycatcher Empidonax difficilis 

Peregrine Falcon Falco peregrinus anatum 

Phainopepla Phainopepla nitens 

Pied-billed Grebe Podilymbus podiceps 

Red-shouldered Hawk Buteo lineatus 

Red-tailed Hawk Buteo jamaicensis 

Red-winged Blackbird Agelaius phoeniceus 
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Appendix A. Continued. 

COMMON NAME SCIENTIFIC NAME 

Ring-billed Gull Larus delawarensis 

Rock Pigeon Columba livia 

Rock Wren Salpinctes obsoletus 

Savannah Sparrow Passerculus sandwichensis 

Say's Phoebe Sayornis saya 

Scaly-breasted Munia Lonchura punctulata 

Snowy Egret Egretta thula 

Song Sparrow Melospiza melodia 

Sora Porzana carolina 

Southern California Rufous-

crowned Sparrow 

Aimophila ruficeps canescens 

Spotted Towhee Pipilo maculatus 

Tree Swallow Tachycineta bicolor 

Tricolored Blackbird Agelaius tricolor 

Turkey Vulture Cathartes aura 

Unidentified Blackbird Family Icteridae 

Unidentified Goldfinch Spinus spp. 

Unidentified Grebe Family Podicipedidae 

Unidentified Gull Family Laridae 

Unidentified Hummingbird Family Trochilidae 

Unidentified Kingbird Tyrannus spp. 

Unidentified Swallow Family Hirundinidae 

Violet-green Swallow Tachycineta thalassina 

Western Bluebird Sialia mexicana 

Western Grebe Aechmophorus occidentalis 

Western Kingbird Tyrannus verticalis 

Western Meadowlark Sturnella neglecta 

Western Tanager Piranga ludoviciana 

Western Wood-Pewee Contopus sordidulus 

White-breasted Nuthatch Sitta carolinensis aculeata 

White-faced Ibis Plegadis chihi 

White-throated Swift Aeronautes saxatalis 

White-winged Dove Zenaida asiatica 

Wilson's Warbler Cardellina pusilla 

Wrentit Chamaea fasciata 

Yellow Warbler Setophaga petechia 
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TABLE B-1  
Access Agreements and RCA Lands Surveyed in 2022 

Landowner Property/Reserve Name 

California Department of Fish and Wildlife 
(CDFW) 

Davis Unit of San Jacinto Wildlife Area, Santa Rosa 
Plateau Ecological Reserve 

California State Parks Lake Perris State Recreation Area, Chino Hills State Park 
(SP), Mount San Jacinto SP, and San Timoteo Canyon. 

Center for Natural Lands Management (CNLM) Lincoln Ranch, Johnson Ranch, Roripaugh Ranch, Skunk 
Hollow, Summerhill, Sunland Donation and Wilson Valley 

City of Norco Assessor’s Parcel Number (APN) 153-020-009 
City of Temecula APNs 961-450-011, 961-450-015, 961-450-064 

Cleveland National Forest Cleveland National Forest 
County of Riverside (based upon Conservation 

Layer information) Many 

Federal Bureau of Land Management (BLM) 
BLM land designated as Public Quasi-Public land (PQP) in 

the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP) Plan Area 

Orange County Water District (OCWD) Prado Basin, Prado Wetlands 

Rancho California Water District APNs 966-140-004, 966-140-003, 966-170-022, 966-170-
040, 927-590-006 
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Landowner Property/Reserve Name 

Riverside-Corona Resource Conservation District Exhibit A&B 

Riverside County Flood Control and Water 
Conservation District 

(near Collier Marsh and southeast of Collier Marsh) 
Alberhill Creek, San Jacinto River-Bautista Creek, Santa 

Ana River APN 961-280-002 
Metropolitan Water District of Southern California  Southwestern Riverside County Multi-Species Reserve 

Riverside County Transportation Department Clinton Keith, APN 392-340-038 
Riverside County Habitat Conservation Agency Agreement N. 23004 

San Bernardino National Forest (Banning Bench) San Bernardino National Forest (Banning Bench) 
San Bernardino National Forest (San Jacinto 

Mountains) San Bernardino National Forest (San Jacinto Mountains) 

Silverado Ranch Estates APNs 579-020-002-3; 579-020-003-4; 579-020-004-5; 579-
020-005-6; 579-020-006-7; and 579-400-006 

State of California • Department of Transportation Agreement No. 23014 SR 60 undercrossings (Permit N. 08-
22-N-SV-2415) 

Western Riverside County Regional Conservation 
Authority 

Anheuser Busch Phases 1-5, Anheuser Busch Phase 9, Anza 
Knolls, Bautista Canyon, Beresford, Bolton, Bush Brian, 
Burum, Leggio, Calmat Co, Calvary Chapel of Murrieta, 
Carlsbad Dev, Conatser Conservation Easement, Cordova 
Phase 1, Cordova Phase 2, De Ortega Norma, Dorfner, El 

Sol Vineyard HIll Donation, Eustachio, Geller #2 Phases 1-
3, Goodhart, Hwang, Jalem Productions, Jpr Inc, KB Home 

Coastal Donation #3, KB SJ River Donation, Martin Sue 
and Jolly, McElhinney/Stimmel, Perris Donation, 

Rahmati#1, RCTC Chen Donation, RCTC Dillworth 
Donation, RCTC McAlister Donation, Reden (Phase 1), 
Reden (Phase 2), Reden Gregory & Carol #2, Rindahl 

Martin, Riverpark, Riverpark Mitigation Bank – Phase 1, 
Riverside Clark, San Jacinto River Ranchos Meadows at 

Lone Cone, Shiang, Silverado Ranch Phase 1, Winchester 
700 Anza, Teledyne, Tet Sedco Hills Conservation Bank, 

Thompson, TNC Monte Cristo, Walker, Warren Rd partners 
Phase 1, Welsh Kenneth, Wilhelm Ranch, Winchester 700 
Murrieta, Winchester 700 Reed Valley, Wilson Creek/JST 

Mulder, Wolfskill/Driscoll. 
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 TABLE B-2  
Details of Covered Species Monitoring   

 

Common Name Latin Name  Species Objective Evaluated by the Monitoring Program*  
(Note on following row) Freq.  2004- 

2021†  2022†  
Objective  

Currently 
Met? ‡  

Arroyo Toad Bufo 
californicus 

Objective 2: Include within the MSHCP Conservation Area at least 
nine Core Areas which include portions of San Juan Creek, Los 
Alamos Creek, San Jacinto River, Indian Creek, Bautista Creek, 

Wilson Creek, Temecula Creek, Arroyo Seco, and Vail Lake. 

- - - - 

Objective 6: Maintain breeding populations at a minimum of 80% 
of the conserved breeding locations as measured by the 

presence/absence of juvenile toads, tadpoles, or egg masses across 
any five consecutive years. 

Note: Breeding detected in 2 of 9 Core Areas (22%).  

5 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during survey 
but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring Program 
but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP  
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Common Name Latin Name  Species Objective Evaluated by the Monitoring Program*  
(Note on following row) Freq.  2004- 

2021†  2022†  
Objective  

Currently 
Met? ‡  

California  
Red-legged 

Frog 

Rana aurora 
draytonii 

Objective 2: Include within the MSHCP Conservation Area the 
Core Areas in the Santa Rosa Plateau and the southern Santa Ana 

Mountains, and the intervening lands which shall provide 
movement between the Core Areas. The intervening lands are 

primarily situated around Avenoloca Mesa, Redonda Mesa, slopes 
and foothills of Squaw Mountain, and Alamos Canyon. 

- - - - 

Objective 6: Within the MSHCP Conservation Area, determine if 
successful reproduction is occurring as measured by the 

presence/absence of tadpoles, egg masses, or juvenile frogs once a 
year for the first five years after permit issuance and then as 

determined by the Reserve Management Oversight Committee as 
described in Section 6.6, MSHCP Volume I (but not less 

frequently than every 8 years) (Cook et. al. 2012). 
Note: Found in 0/2 Core Areas (0%). Species likely extirpated, but 
USGS is currently conducting a translocation study at Santa Rosa 

Plateau. 

8 F / N N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during survey 
but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring Program 
but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Coast Range 
Newt 

Taricha tarosa 
tarosa 

Objective 5: Maintain occupancy of at least 75% of occupied 
habitat and determine if successful reproduction is occurring within 

the MSHCP Conservation Area as measured by the 
presence/absence of larvae or egg masses not less frequently than 

every 8 years. 

Note: Documented occupancy of 85% of occupied habitat and 
detected successful reproduction.  

8 F / D N / I YES 

Mountain 
Yellow-legged 

Frog 
Rana muscosa 

Objective 2: Include within the MSHCP Conservation Area the 
Core Areas above 370 meters at the North Fork of the San Jacinto 

River (including Dark Canyon), Hall Canyon, and Fuller Mill 
Creek and other perennial water streams in the San Jacinto 

Mountains 

- - - - 

Objective 6: Maintain successful reproduction as measured by the 
presence/absence of tadpoles, egg masses, or juvenile frogs not 

less frequently than every 8 years. 
Note: Detected in 0/3 Core Areas (0%). 

8 F / D N / N NO 

Western 
Spadefoot 

Scaphiopus 
hammondii 

Objective 4: Maintain successful reproduction at a minimum of 
75% of the conserved breeding locations as measured by the 

presence/absence of tadpoles, egg masses, or juvenile toads once 
every 8 years. 

Note: Detected successful reproduction in 10 of 16 conserved 
breeding locations (63%). 

8 F / D F / D NO 

 *   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program* 

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Belding’s 
Orange-throated 

Whiptail  

Cnemidophorus 
hyperythrus 

beldingi  

Objective 2: Include within the MSHCP Conservation Area at least 
nine Core Areas including Santa Rosa Plateau, Lake Skinner-
Diamond Valley Lake, Lake Mathews-Estelle Mountain, San 

Jacinto Wildlife Area-Lake Perris, the Badlands, Potrero Valley, 
the Banning Bench, Sage/Vail Lake, and Anza Valley and 

numerous smaller Proposed and Existing Noncontiguous Habitat 
Blocks. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in 6 of 9 Core Areas (67%).  
8  F / D  N / I  NO  

Coastal Western 
Whiptail 

Cnemidophorus 
tigris 

multiscutatus 

Objective 2: Include within the MSHCP Conservation Area at least 
13 Core Areas at the Santa Rosa Plateau, Lake Skinner-Diamond 

Valley Lake, Lake Mathews-Estelle Mountain, San Jacinto 
Wildlife Area-Lake Perris, the Badlands, Potrero Valley, the 
Banning Bench, Sage/Vail Lake, Anza Valley, Agua Tibia 

Wilderness, Santa Ana Mountain foothills, Santa Ana River, and 
Paloma Valley/Hogbacks. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in 13 of 13 Core Areas (100%). 
8 F / D N / I YES 

 *   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Granite Night 
Lizard 

Xantusia 
henshawi 
henshawi 

Objective 2: Include within the MSHCP Conservation Area at 
least 9 Core Areas at the Lake Skinner-Diamond Valley Lake, San 
Jacinto Wildlife Area-Lake Perris, the Badlands, Potrero Valley, 
the Banning Bench, Sage/Vail Lake/Wilson Valley, Agua Tibia 

Mountains, San Jacinto Mountains, and Anza Valley. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in 7 of 9 Core Areas (78%). 
8 F / D N / I YES 

Granite Spiny 
Lizard 

Sceloporus 
orcutti 

Objective 2: Include within the MSHCP Conservation Area at 
least 12 Core Areas at the Santa Rosa Plateau, Lake Skinner-
Diamond Valley Lake, Lake Mathews-Estelle Mountain, San 

Jacinto Wildlife Area-Lake Perris, the Badlands, Potrero Valley, 
the Banning Bench, Sage/Vail Lake, Aqua Tibia Mountains, San 

Jacinto Mountains, Santa Ana Mountains, and Anza Valley. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in 11 of 12 Core Areas (92%). 
8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Northern Red-
diamond 

Rattlesnake 
Crotalus ruber 

ruber 

Objective 2: Include within the MSHCP Conservation Area at 
least 10 Core Areas at the Santa Ana Mountains, Agua Tibia 

Mountains, San Jacinto Mountains, Lake Skinner-Diamond Valley 
Lake, Lake Mathews-Estelle Mountain, San Jacinto Wildlife Area-

Lake Perris, the Badlands, Potrero Valley, the Banning Bench, 
Sage/Vail Lake, and Anza Valley. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in 8 of 10 Core Areas (80%). 
8 F / D N / I YES 

San Bernardino 
Mountain 
Kingsnake 

Lampropeltis 
zonata 

parvirubra 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Species Account. 

Note: Detected in 1 of 2 Core Areas (50%) 
8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

San Diego 
Banded Gecko 

Coleonyx 
variegatus 

abbottii 

Objective 2: Include within the MSHCP Conservation Area at 
least 7 Core Areas at the San Jacinto foothills, Lake Skinner-
Diamond Valley Lake, Lake Mathews-Estelle Mountain, San 
Jacinto Wildlife Area-Lake Perris, the Badlands, Santa Ana 

Mountains, and Sage/Vail Lake.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in 4 of 7 Core Areas (57%).  
8 F / D N / I NO 

San Diego 
Horned Lizard 

Phrynosoma 
coronatum 
blainvillei 

Objective 2: Include within the MSHCP Conservation Area at 
least 13 Core Areas at the Santa Rosa Plateau, Lake Skinner-
Diamond Valley Lake, Lake Mathews-Estelle Mountain, San 

Jacinto Wildlife Area-Lake Perris, the Badlands, Potrero Valley, 
the Banning Bench, Sage/Vail Lake, Anza Valley, Agua Tibia 
Wilderness, Paloma Valley/Hogbacks, Santa Ana Mountain 

foothills, and Santa Ana River. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in 9 of 13 Core Areas (69%). 
8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

San Diego 
Mountain 
Kingsnake 

Lampropeltis 
zonata pulchra 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level 
of occupation of Core Areas as described in Species Account. 

Note: Detected in 1 of 3 Core Areas (33%). 
8 F / D N / N NO 

Southern 
Rubber Boa 

Charina bottae 
umbratica 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level 
of occupation of Core Area as described in the Species 

Account. 

Note: Detected in 0 of 1 Core Area (0%). 

8 F / I N / N NO 

Southern 
Sagebrush 

Lizard 

Sceloporus 
graciosus 

vandenburgianus 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level 
of occupation of Core Areas as described in the Species 

Account. 

Note: Detected in 1 of 2 Core Areas (50%).  

8 F / D N / N NO 

Western 
(Southwestern) 

Pond Turtle 

Clemmys 
marmorata 

pallida 

Objective 2: Include within the MSHCP Conservation Area at 
least eight Core Areas, including but not limited to, Cajalco 

Creek, San Mateo Creek, Santa Ana River, Chino Creek, 
Temecula Creek, Murrieta Creek, Santa Rosa Plateau, and San 

Jacinto River.  

- - - - 

Objective 5: Maintain continued use at a minimum of 75% of 
the conserved Core Areas as measured once every 3 years. 

Note: Detected in 4 of 8 Core Areas (50%).  
3 F / D F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

American 
Bittern 

Botaurus 
lentiginosus 

Objective 2: Include within the MSHCP Conservation Area at 
least 3 Core Areas including Mystic Lake/San Jacinto Wildlife 

Area (Subunit 4 of Reche Canyon/Badlands Area Plan), a 
possible nesting area, Santa Ana River/Prado Basin, a known 

nesting area, and Collier Marsh (Proposed Linkage 2), a 
potential nesting area, as well as other suitable habitat 

locations at Lake Skinner/Diamond Valley Lake (Existing 
Core J), Lake Mathews (Existing Core C), Vail Lake (Subunit 

3 of Southwest Area Plan), Temescal Wash (Subunit 3 of 
Temescal Canyon Area Plan), and Temecula Creek (Subunit 2 

of Southwest Area Plan). 

- - - - 

Objective 4: Maintain (once every 8 years) the continued use 
of 50% of the Core Areas as described in Objective 2. 

Note: Detected in 2 of 3 Core Areas (67%). 
8 F / I N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Bald Eagle  Haliaeetus 
leucocephalus  

Objective 1: Include within the MSHCP Conservation Area at 
least 10,340 acres of open water habitat at the following seven 
open water bodies and one drainage: Lake Mathews, Diamond 

Valley Lake, Lake Skinner, Lake Elsinore, Vail Lake, Lake 
Perris, Mystic Lake and Santa Ana River. Include within the 
MSHCP Conservation Area 5,520 acres of suitable riparian 

habitat within the Prado Basin and Santa Ana River. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations (open water bodies) as 

described in Objective 1.  
Note: Detected in 7 of 8 identified water bodies (88%). 

8  F / D  N / I  YES  

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Bell's (Sage) 
Sparrow 

Amphispiza 
belli belli 

Objective 2: Include within the MSHCP Conservation Area at least 
12 of 14 Core Areas and interconnecting linkages for Bell's sage 

sparrow. Core Areas will include the Jurupa Mountains (Proposed 
Noncontiguous Habitat Block 2), Lake Mathews-Estelle Mountain 

(Existing Core C plus Proposed Extension of Existing Core 2), 
Wasson Canyon (Subunit 5 of Elsinore Area Plan), Sedco Hills 

(Proposed Linkage 8), Hogbacks (Proposed Core 2), Lake 
Skinner/Diamond Valley Lake (Existing Core C plus Proposed 

Extension of Existing Cores 5, 6, 7), Vail Lake/Wilson 
Valley/Aguanga (Proposed Core 7), Tule Valley (Proposed Core 
6), Lakeview Mountains (Proposed Noncontiguous Habitat Block 
5), Lake Perris (Existing Core H), Badlands (Proposed Core 3), 
and Box Springs Mountains (Existing Noncontiguous Habitat 

Block A plus Proposed Constrained Linkage 8). 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in 11 of 12 Core Areas (92%). 
8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Black Swift Cypseloides 
niger 

Objective 1: Include within the MSHCP Conservation area 
deciduous woodland and forest and montane coniferous forest 

within the San Bernardino Mountains and San Jacinto Mountains 
Bioregions to provide breeding and foraging habitat, including the 
known nesting location of the black swift at Tahquitz Creek within 
the San Jacinto Wilderness Area and the potential nesting location 

at the north fork of the San Jacinto River in the San Jacinto 
Mountains. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of bioregions as described in Objective 1. Objective 

based on landscape level habitat conservation on US Forest 
Service Lands. 

Note: Not detected in either of the two Bioregions (0%). 

8 F / I N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Black-crowned 
Night Heron 

Nycticorax 
nycticorax 

Objective 2: Include within the MSHCP Conservation Area at least 
the 3 known and historic breeding locations in the Prado 

Basin/Santa Ana River, Mystic Lake/San Jacinto Wildlife Area, 
and Collier Marsh areas. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known and historic breeding locations as described 

in Objective 2. 
Note: Detected in all 3 (100%) known and historic breeding 

locations. 

8 N / I N / I YES 

Burrowing Owl 
Athene 

cunicularia 
hypugaea 

Objective 2: Include within the MSHCP Conservation Area at 
least 5 Core Areas and interconnecting linkages. Core Areas may 

include the following: (1) Lake Skinner/Diamond Valley Lake 
area; (2) playa west of Hemet; (3) San Jacinto Wildlife 

Area/Mystic Lake area including Lake Perris area; (4) Lake 
Mathews and (5) along the Santa Ana River. 

- - - - 

Objective 2 (continued): The Core Areas should support a 
combined total breeding population of approximately 120 

burrowing owls with no fewer than 5 pairs in any 1 Core Area. 

Note: Burrowing Owl surveys show breeding population and pairs 
are below the requirements. 

8 F / D F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Cactus Wren Campylorhynchus 
brunneicapillus 

Objective 2: Include within the MSHCP Conservation Area at 
least 11 Core Areas and interconnecting linkages including Chino 

Hills (Proposed Extension of Existing Core 1), Badlands 
(Proposed Core 3), Box Springs Mountains (Existing 

Noncontiguous Habitat Block A plus Proposed Constrained 
Linkages 7 and 8), Lake Mathews-Estelle Mountain area 

(Existing Core C plus Proposed Extension of Existing Core 2), 
Alberhill (Subunit 2 of Elsinore Area Plan), Motte-Rimrock area 
MSHCP Conservation Area (Proposed Noncontiguous Habitat 
Block 4), Lake Perris/Bernasconi Hills (Existing Core H), Lake 
Skinner (Existing Core C plus Proposed Extension of Existing 
Cores 5, 6, 7), Vail Lake (Subunit 3 of Southwest Area Plan), 

Wilson Valley (Subunit 2 of REMAP Area Plan), and Aguanga 
(Subunit 4 of REMAP Area Plan). 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Species only consistently present in southeastern portion of 
Plan Area. Detected in 3 of 11 Core Areas (27%). 

8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

California 
Horned Lark 

Eremophila 
alpestris actia 

Objective 2: Include within the MSHCP Conservation Area at 
least 3 Core Areas and a portion of a fourth Core Area for the 

California horned lark including grasslands around Prado Basin 
(including the adjacent Santa Ana River area), Wasson Canyon 

(Subunit 5 of Elsinore Area Plan), Mystic Lake/San Jacinto 
Wildlife Area (Subunit 4 of Reche Canyon/Badlands Area Plan), 

and a portion of the Core Area in the Murrieta/Murrieta Hot 
Springs area (Proposed Core 2). Other locations are conserved as 

well, although they may not include Core Areas. These other 
locations include Lake Elsinore grasslands, Santa Rosa Plateau, 

and Wilson Valley. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in all 4 Core Areas (100%). 
8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

California 
Spotted Owl 

Strix occidentalis 
occidentalis 

Objective 1: Include within the MSHCP Conservation Area 
suitable montane coniferous forest and oak deciduous woodland 

and forest habitats within the Santa Ana Mountains, San 
Bernardino Mountains, and San Jacinto Mountains Bioregions for 
breeding, foraging, wintering use, and dispersal movement for the 

California spotted owl. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of bioregions as described in Objective 1. 

Note: Species detected (by SBNF contractor) in only 1 of 3 
Bioregions (33%). 

8 F / D N / N NO 

*       Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Coastal 
California 

Gnatcatcher 

Polioptila 
californica 
californica 

Objective 2: Include within the MSHCP Conservation Area at 
least 13 of the Core Areas and interconnecting linkages within 9 

Core and Linkage areas including El Cerrito/Lake Mathews-
Estelle Mountain Reserve (Existing Core C plus Proposed 

Extension of Existing Core 2), Alberhill area (Subunit 2 of the 
Elsinore Area Plan), the proposed North Peak Conservation 

Bank/Meadowbrook area (Subunit 6 of the Elsinore Area Plan), 
Wasson Canyon (Subunit 5 of the Elsinore Area Plan), Railroad 
Canyon/Sedco Hills (Proposed Linkage 8), a portion of the Quail 

Valley area (Proposed Linkage 7), Hogbacks/Murrieta Hot 
Springs (Proposed Core 2 plus Existing Constrained Linkage A), 
Lake Skinner/Buck Road to Pourroy Road east of Murrieta Hot 
Springs (Existing Core J plus Proposed Extension of Existing 

Core 5, 6, and 7), Vail Lake/Wilson Valley including the eastern 
Temecula Creek area (Proposed Core 7). 

- - - - 

Objective 3: Maintain (once every 3 years) continued use of and 
successful reproduction at 75% of the Core Areas. 

Note: Detected in all 9 Core Areas (100%). Successfully nesting 
in 8 Core Areas (89%). 

3 F / D N / I YES 

*       Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Cooper's Hawk Accipiter 
cooperii 

Objective 2: Include within the MSHCP Conservation Area at 
least 10 Core Areas at (1) the Prado Basin/Santa Ana River, (2) 

San Timoteo Canyon (Subunit 3 of The Pass Area Plan), (3) 
Temescal Wash (Subunit 3 of Temescal Canyon Area Plan), (4) 

Wasson Canyon (Subunit 5 of Elsinore Area Plan), (5) Temecula 
Creek (Subunit 2 of Southwest Area Plan), (6) Murrieta Creek 

(Subunit 1 of Southwest Area Plan), (7) Vail Lake (Subunit 3 of 
Southwest Area Plan), (8) Wilson Valley (Subunit 2 of REMAP 
Area Plan), (9) San Bernardino National Forest (Existing Core 

K), (10) Cleveland National Forest (Existing Core B). 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in 9 of 10 Core Areas (90%). 
8 F / D N / I YES 

Double-crested 
Cormorant  

Phalacrocorax 
auritus  

Objective 1: Include within the MSHCP Conservation Area 
16,100 acres of open water habitat within seven open water 
bodies and one drainage including Lake Mathews, Diamond 
Valley Lake, Lake Skinner, Lake Elsinore, Vail Lake, Lake 

Perris, Mystic Lake and Prado Basin/Santa Ana River and the 
wetland habitats within Prado Basin/Santa Ana River. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations (open water habitat) as 

described in Objective 1. 

Note: Detected in 6 of 8 identified water bodies (75%). 

8  F / D  N / I  YES  

*       Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Downy 
Woodpecker 

Picoides 
pubescens 

Objective 2: Include within the MSHCP Conservation Area the 5 
Core Areas and linkages within the Prado Basin/Santa Ana River, 

Vail Lake (Subunit 3 of the Southwest Area Plan), Temescal 
Wash (Subunit 3 of the Temescal Canyon Area Plan), Alberhill 

Creek (Subunit 2 of the Elsinore Area Plan), and Temecula Creek 
(Subunit 2 of the Southwest Area Plan). 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Species found in 4 of 5 Core Areas (80%). 
8 F / D N / I YES 

Ferruginous 
Hawk Buteo regalis 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in the Species 

Account. 
Note: Detected in 1 of 2 identified locations (50%). 

8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Golden Eagle Aquila 
chrysaetos 

Objective 2: Include within the MSHCP Conservation Area and 
buffer from disturbance the known nesting locations at Temecula 
Gorge, in the hills north of Aguanga west of State Route 371, at 
Elsinore Peak, at Rawson Canyon, at Mesa de Burro on Santa 

Rosa Plateau, and in San Timoteo Canyon (likely nest). Buffering 
of the nest sites will include conservation of undeveloped habitat 

in the MSHCP Conservation Area within a one-mile radius 
around each of the nest site locations and may include a variety 

of habitats. 

- - - - 

Objective 3: Maintain (once every 8 years) the continued use of 
and successful reproduction at 75% of the known nesting 
localities (including any nesting locations identified in the 

MSHCP Conservation Area in the future). 
Note: Species detected near 5 of 6 known nesting localities 

(83%). No nests detected within one mile of the historic nesting 
locations. 

8 F / D N / I Partial 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Grasshopper 
Sparrow 

Ammodramus 
savannarum 

Objective 2/MSHCP Table 9-3: Maintain occupancy within 3 large 
Core Areas (100%) and at least 3 of the 4 smaller Core Areas 

(75%) in at least 1 year out of any 5 consecutive-year period. In 
order for this species to become a Covered Species Adequately 
Conserved, the following Conservation must be demonstrated: 
Include within the Conservation Area at least 8,000 acres in 7 

potential Core Areas. Core Areas may include the following: (1) 
Prado Basin, (2) Lake Skinner/Diamond Valley Lake/Johnson 

Ranch area, (3) Lake Mathews-Estelle Mountain, (4) Badlands, (5) 
Box Springs, (6) Santa Rosa Plateau/Tenaja, (7) Kabian Park, (8) 
Steele Peak, (9) Sycamore Canyon, (10) Potrero, and (11) Mystic 
Lake/San Jacinto Wildlife Area. Three of the 7 Core Areas will be 
large, consisting of a minimum of 2,000 acres of grassland habitat 
or grassland-dominated habitat. The other 4 Core Areas may be 

smaller but will consist of at least 500 acres of contiguous 
grassland habitat or grassland-dominated habitat. Five of the 7 

Core Areas will be demonstrated to support at least 20 grasshopper 
sparrow pairs with evidence of successful reproduction within the 

first 5 years after permit issuance.  

Covered Species not adequately conserved until Objective 2 is 
met. 

Note: Objective 2: The objective requirement for occupancy of the 
3 large Core Areas has been met (100%), but not for the small 

Core Areas (0%). The objective requirement for successful 
reproduction has not been met (successful reproduction in 3 large 

Core Areas but not at least 20 pairs in any Core Areas). 

1 to 5 F / D N / N Partial 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Great Blue 
Heron Ardea herodias 

Objective 2: Include within the MSHCP Conservation Area at 
least the 3 known breeding locations, in the Santa Ana River/Prado 

Basin, Lake Skinner area (Existing Core J), and Collier Marsh 
areas (Proposed Linkage 2). 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objective 2. 

Note: Detected in all three identified locations (100%). 
8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP. 

† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during survey 
but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses. 

‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP. 
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Least Bell's 
Vireo 

Vireo bellii 
pusillus 

Objective 2: Include within the MSHCP Conservation Area at least 
8 Core Areas and interconnecting linkages. Core Areas could 

include the following areas: 1) the Prado Basin/Santa Ana River; 
2) Temescal Wash including Alberhill Creek (includes Subunit 3 
of the Temescal Canyon Area Plan plus Proposed Linkage 2 and 
Proposed Constrained Linage 6); 3) Murrieta Creek (Subunit 1 of 
the Southwest Area Plan); 4) Temecula Creek (Subunit 2 of the 

Southwest Area Plan); 5) Lake Skinner/Diamond Valley Lake area 
(including Rawson Canyon) (Existing Core C, Proposed Extension 

of Existing Cores 5, 6, 7); 6) Vail Lake (Subunit 3 of the 
Southwest Area Plan); 7) Wilson Valley (Subunit 2 of the REMAP 

Area Plan) and 8) San Timoteo Canyon (Subunit 3 of The Pass 
Area Plan). 

- - - - 

Objective 4: Maintain (once every 3 years) the continued use of 
and successful reproduction at 75% of the known vireo-occupied 
habitat (including any nesting locations identified in the MSHCP 

Conservation Area in the future). 

Note: Species found in 5 of 8 (63%) Core Areas and only 
successfully reproducing in 5 (63%). 

3 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP. 

† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during survey 
but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses. 

‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP. 
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Lincoln's 
Sparrow 

Melospiza 
lincolnii 

Objective 3/MSHCP Table 9-3: Maintain occupancy within 3 large 
Core Areas (100%) in at least 1 year out of any 5-consecutive-year 

period. In order for this species to become a Covered Species 
Adequately Conserved, the following conservation must be 

demonstrated: Include within the MSHCP Conservation Area at 
least 100 acres in 3 Core Areas. Core Areas may include the 
following: (1) Tahquitz Valley; (2) Round Valley; (3) Garner 

Valley. The 3 Core Areas will be large, consisting of a minimum 
of 50 acres of montane meadow, wet montane meadow, and edges 

of montane riparian or riparian scrub. The Core Areas will be 
demonstrated to support at least 20 Lincoln sparrow pairs with 

evidence of successful reproduction within the first 5 years after 
permit issuance.  

1 to 5 F / D N / I NO 

Covered Species not adequately conserved until Objective 3 is 
met. 

Note: Two of the suggested Core Areas are outside of the Plan 
Area. Reproductive objective possibly will not be met because 

suitable breeding habitat is difficult to locate in the Plan Area, and 
species is rarely present during the breeding season. Found in 
Garner Valley in current reporting period (1 of 3 Core Areas; 

33%). 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Loggerhead 
Shrike 

Lanius 
ludovicianus 

Objective 2: Include within the MSHCP Conservation Area at 
least 8 of 12 breeding and foraging locations constituting Core 
Areas including Prado Basin/Santa Ana River, Lake Mathews-

Estelle Mountain area (Existing Core C plus Proposed Extended 
Existing Core 2), Wasson Canyon (Subunit 5 of the Elsinore Area 

Plan), Temecula Creek (Subunit 2 of the Southwest Area Plan), 
Wilson Valley (Subunit 2 of the REMAP Area Plan), Quail Valley 

(Proposed Linkage 7), Lake Perris/Mystic Lake/San Jacinto 
Wildlife Area (Existing Core H), and Badlands. 

- - - - 

Objective 3: Maintain (once every 8 years) the continued use of, 
and successful reproduction within, 75% of the Core Areas. 
Note: The objective for occupancy has been met, but not for 

reproduction (4 of 8 Cores; 50%). Found in all Core Areas except 
Temecula Creek (7 of 8 Core Areas; 88%). 

8 F / D N / I Partial 

MacGillivray’s 
Warbler 

Oporornis 
tolmiei 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in the Species 

Account. 
Note: Species found in 0 of 11 (0%) known locations with only five 

detections from 2015-2022. 

8 F / D N / N NO 

Merlin Falco 
columbarius 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in the Species 

Account. 
Note: Species found in 5 of 8 (63%) known locations. 308 

detections from 2015-2022. 

8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Mountain 
Plover 

Charadrius 
montanus 

Objective 2: Include within the MSHCP Conservation Area at 
least 4 Core Areas and interconnecting linkages. The Core Areas 
will consist of two "large" areas (at least 2,500 acres of suitable 

habitat: playa, grassland, fallow agriculture) and two smaller areas 
(at least 1,000 acres of suitable habitat). Core Areas shall include 
the following areas: San Jacinto River floodplain (Proposed Core 

5, Existing Constrained Linkage C, Proposed Extension of 
Existing Core 4, and Proposed Constrained Linkage 19), Mystic 
Lake/San Jacinto Wildlife Area (Existing Core H), and the playa 
west of Hemet (Proposed Noncontiguous Habitat Block 7), and 

may include areas adjacent to Lake Elsinore (Subunit 7 of Elsinore 
Area Plan), Lake Skinner/Diamond Valley Lake (Existing Core C 

plus Proposed Extension of Existing Cores 5, 6, 7), and Lake 
Matthews (Existing Core C plus Proposed Extension of Existing 

Core 2). 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Only detected in 1 of 4 Core Areas (25%), but not detected 
since 2016. 

8 F / D N / N NO 

Mountain Quail Oreortyx pictus 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Bioregions as described in the Species Account. 

Note: Species detected in all four Bioregions/identified locations 
(100%). 

8 N / I N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Nashville 
Warbler 

Vermivora 
ruficapilla 

Objective 2: Include within the MSHCP Conservation Area at 
least three Core Areas. Core Areas will include the known 

breeding locations at Lake Fulmor and Pine Cove (represented by 
MSHCP Conservation Areas within the San Bernardino National 

Forest) and one additional breeding area identified within the 
MSHCP Conservation Area. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Species is uncommonly detected as a spring and fall 
migrant, and is unlikely to breed within the Plan Area. Just 29 

detections from 2015-2022. 

8 F / I N / N NO 

Northern 
Goshawk 

Accipiter 
gentilis 

Objective 3: Maintain (once every 3 years) the continued use of 
and successful reproduction at a minimum of 75% of the known 

nesting localities. 
Note:  Only one detection of species in 2010. 

3 F / I N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Northern 
Harrier Circus cyaneus 

Objective 2: Within the MSHCP Conservation Area, protect and 
buffer from disturbance the 2 known nest sites (Lake Fulmor and 

San Jacinto Wilderness area), the possible nest site within 
Tahquitz Valley and any additional nesting locations. 

- - - - 

Objective 5: Maintain (once every 5 years) the continued use of, 
and successful reproduction at, 75% of the known nesting areas 

(including any nesting locations identified in the MSHCP 
Conservation Area in the future). 

Note: Species found in 6 of 8 (75%) Core Areas, but not for 
reproduction (0%). 

5 F / D N / I Partial 

Osprey Pandion 
haliaetus 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in the Species 

Account. 

Note: Species detected at 6 of 8 identified locations (75%). 

8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Peregrine 
Falcon 

Falco 
peregrinus 

Objective 1: Include within the MSHCP Conservation Area at 
least 10,340 acres of open water Habitat at the following seven 
open water bodies and one drainage: Lake Mathews, Diamond 

Valley Lake, Lake Skinner, Lake Elsinore, Vail Lake, Lake 
Perris, Mystic Lake/San Jacinto Wildlife Area, and Prado 

Basin/Santa Ana River and the 5,520 acres of suitable riparian 
Habitat within the Prado Basin/Santa Ana River. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations (open water habitat) as 

described in Objective 1. 

Note: Species detected at 6 of 8 open water bodies and drainage 
(75%). 

8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Prairie Falcon Falco 
mexicanus 

Objective 1: Include within the MSHCP Conservation Area at 
least 141,510 acres of suitable open and scrub Habitats including 
grassland, playa and vernal pool, Riversidean alluvial fan sage 
scrub, coastal sage scrub, and desert scrubs. Conservation will 
occur in large blocks throughout the Plan Area, including at a 
minimum: Mystic Lake/San Jacinto Wildlife Area, Lakeview 

Mountains, and Vail Lake. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objective 1. 

Note: Species detected at 1 of 3 identified locations (33%) but is 
distributed elsewhere in the Plan Area. 

8 F / D N / I NO 

Purple Martin Progne subis 

Objective 2: Include within the MSHCP Conservation Area the 2 
Core Areas including Dripping Springs (represented by Vail 

Lake) and Thomas Mountain (represented by the San Bernardino 
National Forest). 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Species not detected in either of the 2 Core Areas during 
2021 focused surveys, but was incidentally found nesting at 1 of 2 

Core Areas (50%; Thomas Mountain). 

8 F / I N / N NO 

Sharp-shinned 
Hawk 

Accipiter 
striatus 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in the Species Account. 

Note: Distribution monitored continually as we conduct surveys 
for other species. 

8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Southern 
California 
Rufous-
crowned 
Sparrow 

Aimophila 
ruficeps 

canescens 

Objective 2: Include within the MSHCP Conservation Area at 
least 9 Core Areas and interconnecting linkages. Core Areas will 

include: Lake Mathews-Estelle Mountain, Box Springs 
Mountains, Lake Perris, the Badlands, west of Lake Elsinore, 

Wasson Canyon, Lake Skinner (including Diamond Valley Lake), 
Wilson Valley, and the Hogbacks. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Detected in all 9 Core Areas (100%). 
8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
1 Incidental sightings of Empidonax traillii are likely not E. t. extimus. 
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Southwestern 
Willow 

Flycatcher 

Empidonax 
traillii extimus 

Objective 2: Include within the MSHCP Conservation Area at 
least 6 Core Areas and interconnecting linkages. Core areas shall 

include the following areas: 1) Prado Basin/Santa Ana River, 
including Chino Creek, the Santa Ana River both up- and 

downstream of the Prado Dam, and the seven 2001 territories; 2) 
Temescal Wash including Alberhill Creek (estimated as Subunit 3 
plus Proposed Constrained Linkage 6 and Proposed Linkage 2); 

3) Murrieta Creek (Proposed Constrained Linkage 13); 4) 
Temecula Creek (Proposed Constrained Linkages 14 and 24); 5) 

San Timoteo Canyon (Proposed Linkages 5, 12 and Proposed 
Linkage 22); 6) Vail Lake. 

- - - - 

Objective 4: Maintain (once every three years) the continued use 
of, and successful reproduction at 75% of the known 

southwestern willow flycatcher occupied Core Areas (including 
any nesting locations identified in the MSHCP Conservation Area 

in the future). 

Note: Breeding records since 2005 only exist in Prado Basin (1 of 
6 Core Areas; 17%). Not detected in any Core Areas 2019-2022. 

3 F / D N / N1 NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
1 Incidental sightings of Empidonax traillii are likely not E. t. extimus. 
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Swainson’s 
Hawk 

Buteo 
swainsoni 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in the Species 

Account. 

Note: Species detected at two (25%) of eight known locations of 
migratory stopovers or observations of flight from 2015-2022. 
Locations were Santa Ana River/Prado Basin and Badlands. 

8 F / D N / I NO 

Tree Swallow Tachycineta 
bicolor 

Objective 2: Include within the MSHCP Conservation Area the 6 
known Core Areas including the breeding populations in the 

Prado Basin/Santa Ana River and other Core Areas at Wasson 
Canyon, Temecula Creek, Lake Skinner, Vail Lake, and Wilson 

Valley. Include additional areas that may contain breeding 
populations including Lake Mathews, Lake Perris, and Lake 

Elsinore, and drainages and woodland areas within the Cleveland 
National Forest and San Bernardino National Forest. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 2. 

Note: Species detected at 4 of 6 Core Areas (67%). 
8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Tricolored 
Blackbird 

Agelaius 
tricolor 

Objective 2: Include within the MSHCP Conservation Area the 5 
Core Areas, including San Jacinto River floodplain (Proposed 

Core 5, Existing Constrained Linkage C, Proposed Extension of 
Existing Core 4, and Proposed Constrained Linkage 19), Mystic 
Lake/San Jacinto Wildlife Area (Existing Core H), Collier Marsh 
and Lake Elsinore grasslands (Subunit 3 of Elsinore Area Plan), 

Alberhill (Subunit 2 of Elsinore Area Plan), and Vail 
Lake/Wilson Valley/eastern Temecula Creek (Proposed Core 7). 

- - - - 

Objective 4: Maintain (once every 5 years) the continued use of, 
and successful reproduction within at least 1 of the identified 

Core Areas as described in Objective 2. 

Note: Species detected in 3 of 5 Core Areas (60%), with 
successful reproduction in 1 (20%) in 2022. 

5 F / D F / D YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Turkey Vulture Cathartes aura 

Objective 4: Maintain (once every 3 years) the continued use of, 
and successful reproduction at the 2 known nesting locations and 
at nesting locations identified in the MSHCP Conservation Area 

in the future. 

Note: Objective for occupancy met (6 of 7 of identified locations; 
86%), but not for reproduction (1 of 3 known locations; 33%). 

3 F / D F / D Partial 

Western 
Yellow-billed 

Cuckoo 

Coccyzus 
americanus 
occidentalis 

Objective 2: Include within the MSHCP Conservation Area at 
least five Core Areas and interconnecting linkages. Core areas 

shall include the following areas: 1) Prado Basin/Santa Ana 
River, including Chino Creek, Mill Creek, and the Santa Ana 

River both up- and downstream of the Prado Dam; 2) Temescal 
Wash including Alberhill Creek (estimated as subunit 3 of 

Temescal Canyon Area Plan plus Proposed Constrained Linkage 
6 and Proposed Linkage 2); 3) Murrieta Creek (Proposed 
Constrained Linkage 13); 4) Temecula Creek (Proposed 

Constrained Linkages 14 and 24); 5) San Timoteo Canyon 
(Proposed Linkages 5, 12 and Proposed Linkage 22). 

- - - - 

Objective 5: Maintain (once every 3 years) the continued use of, 
and successful reproduction at 75% of the known western yellow-

billed cuckoo occupied Core Areas (including any nesting 
locations identified in the MSHCP Conservation Area in the 

future) as described in Objective 2. 

Note: Avian Lead conducted surveys in Prado Basin and the 
Santa Ana River as part of the CDFW’s 2022 statewide survey 

effort for the species. None were detected.  

3 
F / D 
(by 

OCWD) 
F / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only..  
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

White-faced 
Ibis Plegadis chihi 

Objective 2: Include within the MSHCP Conservation Area at 
least the two known breeding locations and foraging areas at the 

Prado Basin/Santa Ana River and Mystic Lake/San Jacinto 
Wildlife Area, and the core foraging areas at Collier Marsh and 

San Jacinto Valley. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objective 2. 

Note: Species detected in all 4 identified locations (100%). 
8 N / I N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only..  
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

White-tailed 
Kite 

Elanus 
leucurus 

Objective 2: Include within the MSHCP Conservation Area at 
least 10 core breeding areas including 1) the Prado Basin/ Santa 

Ana River, 2) Lake Mathews-Estelle Mountain (Existing Core C), 
3) Temescal Wash (Subunit 3 of Temescal Canyon Area Plan plus 

Proposed Constrained Linkage 6 and Proposed Linkage 2), 4) 
Wasson Canyon (Subunit 5 of Elsinore Area Plan), 5) Murrieta 
Creek (Subunit 1 of Southwest Area Plan), 6) Temecula Creek 
(Subunit 2 of Southwest Area Plan), 7) Vail Lake (Subunit 3 of 

Southwest Area Plan), 8) Wilson Valley (Subunit 2 of Southwest 
Area Plan), 9) Lake Skinner including the Diamond Valley Lake 
area (Existing Core C plus Proposed Extension of Existing Core 

5, 6, 7), and 10) Lake Perris/Mystic Lake (Existing Core H). 

- - - - 

Objective 5: Maintain (once every 3 years) the continued use of, 
and successful reproduction at 75% of the core breeding areas 
(including any core breeding areas identified in the MSHCP 
Conservation Area in the future) as described in Objective 2. 

Note: Species detected in 5 of 10 Core Areas (50%), and 
successfully nested in 2 (20%) in 2020. 

3 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Williamson's 
Sapsucker 

Sphyrapicus 
thyroideus 

Objective 1: Include within the MSHCP Conservation Area at 
least 34,020 acres of suitable breeding, wintering, and dispersal 
Habitat for the Williamson's sapsucker including oak woodland 

and forest and montane coniferous forest within the San 
Bernardino Mountains and San Jacinto Mountains Bioregions. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Bioregions as described in Objective 1. 

Note: Species detected in 1 of 2 Bioregions (50%). 
8 F / D N / N NO 

Wilson's 
Warbler 

Wilsonia 
pusilla 

Objective 1: Include within the MSHCP Conservation Area at 
least 198,850 acres of suitable montane meadow, riparian scrub, 

oak woodland and forest, coastal sage scrub, chaparral, and 
Riversidean alluvial fan sage scrub within the San Bernardino 
Mountains, San Jacinto Mountains, and Santa Ana Mountains 

Bioregions. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Bioregions as described in Objective 1. 

Note: Species detected in 2 of 3 (67%) identified Bioregions.  
8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Yellow-breasted 
Chat Icteria virens 

Objective 2: Include within the MSHCP Conservation Area at 
least 5 Core Areas including the Prado Basin/Santa Ana River, 

Temescal Wash including Alberhill Creek (estimated as Subunit 3 
of Temescal Canyon Area Plan plus Proposed Constrained 

Linkage 6 and Proposed Linkage 2), Temecula Creek (Subunit 2 
of Southwest Area Plan), Vail Lake (Subunit 3 of Southwest Area 
Plan), and San Timoteo Creek (Subunit 3 of The Pass Area Plan) 
and maintain adequate Habitat linkages between Core Areas and 

smaller drainages and tributaries. 

- - - - 

Objective 3: Maintain (once every 5 years) the continued use of, 
and successful reproduction at 75% of the Core Areas (including 

any Core Areas identified in the MSHCP Conservation Area in the 
future) as described in Objective 2. 

Note: Species detected and successfully reproduced in 4 of 5 Core 
Areas (80%). 

5 F / D N / N YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Yellow Warbler 
Dendroica 
petechia 
brewsteri 

Objective 2: Include within the MSHCP Conservation Area at 
least 9 Core Areas including Prado Basin/Santa Ana River (9,670 
acres), Temescal Canyon including tributaries such as Alberhill 

Creek (estimated as Subunit 3 of Temescal Canyon Area Plan plus 
Proposed Constrained Linkage 6 and Proposed Linkage 2), 

Wasson Canyon (Subunit 5 of Elsinore Area Plan) Temecula 
Creek (Subunit 2 of Southwest Area Plan), Murrieta Creek 

(Subunit 1 of Southwest Area Plan), Vail Lake (Subunit 3 of 
Southwest Area Plan), Wilson Creek (Subunit 2 of REMAP Area 
Plan), San Timoteo Creek (Subunit 3 of The Pass Area Plan), and 
drainages and woodland areas within the San Bernardino National 

Forest. 

- - - - 

Objective 3: Maintain (once every 5 years) the continued use of, 
and successful reproduction at 75% of the Core Areas as described 

in Objective 2. 

Note: Objective 3: Occupancy portion of the objective met (100% 
of 9 Core Areas); reproduction portion not met (5 of 9 Core 

Areas; 56%). 

5 F / D N / I Partial 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Arroyo Chub Gila orcutti 

Objective 3: Include within the MSHCP Conservation Area, the 
suitable Core Areas and available adjacent habitat for the arroyo 

chub in the Santa Margarita watershed. Conserve the natural river 
and or creek bottom and banks up to an elevation of 400 meters in 
the reach of the Santa Margarita River in the Plan Area, and in De 

Luz Creek and its tributary downstream to the County line, in 
upper Sandia Creek downstream to the County line, in Murrieta 

Creek from Winchester Road to near its confluence with the Santa 
Margarita River, in Cole Creek between its confluence with 

Murrieta Creek and the boundary of Conservancy property and in 
Temecula Creek from Long (Smith) Canyon just below the falls 
near the County line downstream to a concrete drop structure at 

Highway 79 (upstream of Vail Lake). 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objective 3. 

Note: Found in 4 of 7 Core Areas (57%). 
8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Santa Ana 
Sucker 

Catastomus 
santaanae 

Objective 2: Include within the MSHCP Conservation Area the 
Core Areas upstream of River Road, between River Road and 

Prado Dam, and downstream of Prado Dam; the known spawning 
areas at Sunnyslope Creek and within the area just below Mission 
Boulevard upstream to the Rialto Drain; and refugia and dispersal 
areas including the Market Street Seep, Mount Rubidoux Creek, 
Anza Park Drain, Arroyo Tequesquite, Hidden Valley Drain, and 

Evans Lake Drain. 

- - - - 

Objective 3: Include within the MSHCP Conservation Area the 
natural river bottom and banks of the Santa Ana River from the 

Orange County and Riverside County line to the upstream 
boundary of the Plan Area, including the adjacent upland habitat, 

where available, to provide shade and suitable microclimate 
conditions (e.g., alluvial terraces, riparian vegetation). 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objectives 2 and 

3. 

Note: Found in 1 of 3 Core Areas (33%). 

8 N / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only.See 
Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Riverside Fairy 
Shrimp 

Streptocephalus 
woottoni 

Objective 1: Include within the MSHCP Conservation Area at 
least five Core Areas of occupied vernal pools (or vernal pool 

complex) and their watersheds. Core Areas include the Santa Rosa 
Plateau Ecological Reserve, Skunk Hollow, Murrieta and Lake 

Elsinore back basin. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 1.  

Note: Species detected in only 2 of 5 Core Areas (40%) during 
current reporting period.  

8 F / D N / N NO 

Santa Rosa 
Plateau Fairy 

Shrimp 

Linderiella 
santarosae 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in the Species 

Account. 

Note: Species detected in its only identified location (100%).  

8 F / D N/ N YES 

Vernal Pool 
Fairy Shrimp 

Branchinecta 
lynchi 

Objective 3: Include within the MSHCP Conservation Area at 
least three Core Areas, which include the three known occupied 
vernal pools (or vernal pool complexes) and their watersheds in 

the West Hemet portion of Salt Creek, Santa Rosa Plateau 
Ecological Reserve, and Skunk Hollow.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 3. 

Note:  Species detected in only 2 of 3 Core Areas (67%) during 
current reporting period.  

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Delhi Sands 
Flower - loving 

Fly 

Rhaphiomidas 
terminatus 

abdominalis 

Objective 2: Reserve Managers shall document successful 
reproduction at all 3 Core Areas or other areas to be conserved in 

accordance with Objective 1, as measured by the presence/absence 
of pupae cases or newly emerged (teneral) individuals once a year 
for the first 5 years after permit issuance and then as determined to 

be appropriate (but not less frequently than every 8 years). 

Note: Species detected in only 1 of 3 Core Areas (33%), which 
during this reporting period is the only Core Area within 

conservation. Successful reproduction requirement met at that 
Core Area. 

1 F / D F / D NO 

Quino 
Checkerspot 

Euphydryas 
editha quino 

Objective 1: Include within the MSHCP Conservation Area at 
least 67,493 acres of habitat mosaic (which may include chaparral, 

coastal sage scrub, desert scrubs, grasslands, peninsular juniper 
woodland and scrub, playas and vernal pools, and Riversidean 

alluvial fan sage scrub habitats) supporting the seven core 
populations in the southwest portion of the County, including 1) 
the Lake Mathews/Estelle Mountain/Harford Springs Core Area, 

2) Warm Springs Creek Core Area, 3) Johnson Ranch/Lake 
Skinner Core Area, 4) Oak Mountain Core Area, 5) Wilson Valley 

Core Area, 6) Sage Core Area, and 7) Silverado/Tule Peak Core 
Area. 

- - - - 

Objective 4: Reserve Managers will document the distribution of 
Quino Checkerspot on an annual basis. 1 F / D F / D YES 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 1.  

Note: Documented distribution in the Plan Area. Species detected 
in only 3 of 7 Core Areas (43%) 

1 F / D F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name  Latin Name  Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq.  2004- 
2021†  2022†  

Objective  
Currently 

Met? ‡  

Aguanga 
Kangaroo Rat 

Dipodomys 
merriami 
collinus 

Objective 3: Within the 5,484 acres of occupied or suitable habitat 
in the MSHCP Conservation Area, ensure that at least 75% (4,113 

acres) of the total is occupied and that at least 20% of the 
occupied habitat (approximately 823 acres) supports a medium or 
higher population density (≥ 5 to 15 individuals per hectare) of the 

species as measured across any 8-year period.  

Note: Density objectives are not currently being met. There are 
not enough occupied grids to determine density. Species detected 

in 2 of 2 known locations (100%). 

1 to 8 F / D N / I Partial 

Bobcat Lynx rufus 

Objective 3: Maintain or improve functionality of dispersal routes. 
Existing undercrossings in key areas will be evaluated for their 

adequacy and improved as necessary to convey bobcats (see 
Species Account for full objective).  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of habitat block areas as described in Objective 1. 

Note: Area searches for sign (tracks and scat) can be used to 
obtain occupancy data for this species. Species detected in 8 of 8 

habitat block areas (100%). 

8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name  Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq.  2004- 
2021†  2022†  

Objective  
Currently 

Met? ‡  

Brush Rabbit Sylvilagus 
bachmani 

Objective 1: Include within the MSHCP Conservation Area 
382,115 acres (63%) of suitable habitat in the Plan Area. 

Conservation in the primary core habitat areas includes the 
Existing Core A, Existing Core B (contiguous with Cleveland 
National Forest in Orange County), Existing Core C, Existing 

Core F, Existing Core G, Existing Core H, Existing Core I (with 
San Bernardino National Forest in San Bernardino County), 

Existing Core J, Existing Core K, Existing Core L (contiguous 
with Cleveland National Forest in San Diego County), Existing 

Core M (contiguous with Cleveland National Forest in San Diego 
County), Proposed Core 1, Proposed Core 2, Proposed Core 3, 

Proposed Core 4, Proposed Core 5, Proposed Core 6, and 
Proposed Core 7. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objective 1. 

Note: Trapping is currently the best method but is very labor 
intensive. Species Objectives not likely to be met with only 
incidental detections. Area searches can be utilized after 

biologists have been trained to identify both brush rabbit and 
desert cottontail.  

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name  Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq.  2004- 
2021†  2022†  

Objective  
Currently 

Met? ‡  

Coyote Canis latrans 

Objective 2: Include within the MSHCP Conservation Area habitat 
linkages between large habitat blocks. Key habitat linkages that 

likely will be used by coyotes to move between large habitat 
blocks include: Santa Ana River, Badlands/San Timoteo Creek, 
Indian Canyon and Horsethief Canyon crossings of I-15, Cole 
Canyon-Murrieta Creek, Warm Springs Creek, French Valley 
tributary to Warm Springs Creek, generally continuous upland 
habitat from Lake Mathews to Wildomar, Gavilan Hills, San 
Jacinto River, Temecula Creek-Santa Margarita River, Kolb 

Creek/Arroyo Seco, Tucalota Creek, Wilson Creek, Tule Creek, 
and San Gorgonio Wash. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objective 2. 

Note: Objectives met with incidentals.  
8 F / D F / D YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Dulzura 
Kangaroo Rat 

Dipodomys 
simulans 

Objective 1: Include within the MSHCP Conservation Area 
198,200 acres (58%) of suitable habitat in the Plan Area. The 

majority of conservation will occur in the following existing and 
proposed Core Areas: Existing Core C, Existing Core F, Existing 

Core G, Existing Core H, Existing Core I, Existing Core J, 
Existing Core M, Proposed Core 1, Proposed Core 2, Proposed 

Extension of Existing Core 2, Proposed Core 3, Proposed Core 4, 
Proposed Core 5, and Proposed Core 7. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of Core Areas as described in Objective 1. 

Note: Species objectives can be met with other small mammal 
target trapping and a small amount of additional target trapping. 

Species detected in 5 of 14 Core Areas (36%). 

8 F / D N / I NO 

Long-tailed 
Weasel Mustela frenata 

Objective 3: Maintain (measured once every 8 years) the 
continued use of Long-tailed weasel at a minimum of 75% of the 

localities where the species has been known to occur. 

Note: Started focused surveys in 2018 and will continue, adapting 
survey methods as needed. Species detected in 3 of 18 known 

locations (17%). 

8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Los Angeles 
Pocket Mouse 

Perognathus 
longimembris 

brevinasus 

Objective 1: Include within the MSHCP Conservation Area, at 
least 14,000 acres of suitable habitat for the Los Angeles pocket 
mouse (e.g., sandy to loamy-sand soils occurring in non-native 
grassland, Riversidean sage scrub, Riversidean alluvial fan sage 
scrub, desert scrub, playa and vernal pool, chaparral, or redshank 
chaparral habitat), with at least 2,000 acres within each of seven 
(7) Core Areas within the MSHCP Conservation Area. Based on 
existing population distribution information, probable Core Areas 
include the following: 1) San Jacinto Wildlife Area-Lake Perris 

Reserve, 2) the Badlands, 3) San Jacinto River and Bautista Creek, 
4) Anza Valley, 5) Lake Skinner-Domenigoni Reserve, 6) Potrero 

Valley, and 7) Temecula Creek. 

- - - - 

Objective 4: Reserve Managers shall demonstrate that each of the 
7 Core Areas, as described in Objective 1, supports a stable or 
increasing population that occupies at least 30% of the suitable 

habitat (at least 4,200 acres) as measured over any 8-consecutive-
year period. 

Note: Species currently detected in 3 of 7 Core Areas (43%) as of 
2022. 

1 to 8 F / D F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Mountain Lion  Puma concolor  

Objective 1: Include within the MSHCP Conservation Area 
319,843 acres (71%) of suitable habitat in the Plan Area. The 

majority of habitat conservation will occur in large blocks 
throughout the Plan Area, including the Santa Rosa Plateau-Santa 

Ana Mountains, Agua Tibia Wilderness-Palomar Mountains, 
Badlands-San Jacinto Mountains-Santa Rosa Mountains, and San 
Bernardino Mountains. Additional areas likely to be used by the 

mountain lion include Lake Mathews-Estelle Mountain, Lake 
Skinner-Diamond Valley Lake, and Vail Lake-Sage-Wilson 

Valley. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of habitat blocks as described in Objective 1. 

 
Note: Species detected in 6 of 7 habitat blocks (86%). 

8  F / D  N / I  YES  

Objective 3: Maintain or improve functionality of dispersal routes. 
Existing undercrossings in key areas will be evaluated for their 

adequacy to convey mountain lions (see Species Account for full 
objective).  

Note: Linkage monitoring is ongoing.  

-  -  -  -  

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Northwestern 
San Diego 

Pocket Mouse  

Chaetodipus 
fallax fallax  

Objective 1: Include within the MSHCP Conservation Area 
suitable habitat in the Plan Area. Conservation in the primary core 
habitat areas includes Existing Core C, Existing Core G, Existing 

Core H, Existing Core F, Existing Core I, Existing Core J, Existing 
Core M, Proposed Extended Existing Core 2, Proposed Extension 

of Existing Core 6, Proposed Extension of Existing Core 7, 
Proposed Core 1, Proposed Core 2, Proposed Core 3, Proposed 

Core 4, Proposed Core 5, and Proposed Core 7. 

-  -  -  -  

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objective 1 and 

the Species Account. 
Note: Species objectives can be met with other small mammal 

target trapping and a small amount of additional target trapping. 
Species detected in 5 of 16 habitat core areas (31%).  

8  F / D  N / I  NO  

San Bernardino 
Flying Squirrel  

Glaucomys 
sabrinus 

californicus  

Objective 2/MSHCP Table 9-3: Confirm occupation of 1,000 ha 
(2,470 acres) with a mean density of at least 2 individuals per 

hectare (2 individuals per 2.47 acres) in the San Jacinto 
Mountains; in the San Bernardino Mountains, confirm occupation 

of 100 ha.  
8  N / N  N / N  NO  Covered Species not adequately conserved until the above 

objective is met.  
Note: USFS and San Diego Natural History Museum (SDNHM) 
staff have determined it is extremely unlikely that the objective 

will be met. Focused surveys have not been conducted.  
*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 

Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

San Bernardino 
Kangaroo Rat 

Dipodomys 
merriami parvus 

Objective 3: Within the 4,440 acres of suitable habitat in the 
MSHCP Conservation Area, ensure that at least 75% of the total 
(3,330 acres) is occupied and that at least 20% of the occupied 
habitat (approximately 666 acres) supports a medium or higher 

population density (≥ 5 to 15 individuals per hectare) of the 
species as measured across any 8-year period. 

Note: Species detected in 1 of 2 known locations (50%). 
Distribution and density objectives have not been met. 

1 to 8 F / D N / I NO 

San Diego 
Black-tailed 
Jackrabbit 

Lepus 
californicus 

bennettii 

Objective 1: Include within the MSHCP Conservation Area 
142,116 acres (44%) of suitable habitat in the Plan Area comprised 

of grassland, coastal sage scrub, Riversidean alluvial fan sage 
scrub, desert scrub, juniper woodland and scrub, and playas and 

vernal pools. Conservation in the primary core habitat areas 
includes Existing Core A, Existing Core C, Existing Core D, 

Existing Core G, Existing Core H, Existing Core F, Existing Core 
J, Proposed Extension of Existing Core 2, Proposed Extension of 

Existing Core 6, Proposed Extension of Existing Core 7, Proposed 
Core 1, Proposed Core 2, Proposed Core 3, Proposed Core 4, 
Proposed Core 5, Proposed Core 6, Proposed Core 7, Non-

contiguous Habitat Block 2, and Non-contiguous Habitat Block 5. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objective 1.  

Note: Objectives met with incidentals. Species detected in 15 of 19 
core habitat areas (79%). 

8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

San Diego 
Desert Woodrat 

Neotoma lepida 
intermedia 

Objective 1: Include within the MSHCP Conservation Area 
364,828 acres (62%) of suitable habitat in the Plan Area comprised 

of chaparral, coastal sage scrub, Riversidean alluvial fan sage 
scrub, desert scrub, and juniper woodland and scrub. Conservation 

in the primary core habitat areas includes Existing Core C, 
Existing Core G, Existing Core H, Existing Core F, Existing Core 
J, Proposed Extension of Existing Core 2, Proposed Extension of 

Existing Core 6, Proposed Extension of Existing Core 7, Proposed 
Core 1, Proposed Core 2, Proposed Core 3, Proposed Core 4, 

Proposed Core 5, Proposed Core 6, Proposed Core 7, and Non-
contiguous Habitat Block 5. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of identified locations as described in Objective 1. 
Note: Species objectives can be met with other small mammal 

target trapping and a small amount of additional target trapping. 
Trapping for woodrat can be targeted to rock outcrops or where 

sign (houses/scat) are located. 
 

 Species detected in 7 of 16 core habitat areas (44%). 

8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Stephens' 
Kangaroo Rat 

Dipodomys 
stephensi 

Objective 1: Include within the MSHCP Conservation Area a minimum 
of 15,000 acres of occupied habitat (as defined in the Habitat 

Conservation Plan for the Stephens' Kangaroo Rat in Western Riverside 
County, March 1996), as measured across any consecutive 8-year period 
(i.e., the approximate length of the weather cycle), in a minimum of six 

Core Areas within the existing boundary of the Habitat Conservation Plan 
for the Stephens' Kangaroo Rat in Western Riverside County. This 

objective is consistent with the requirements of the Stephens' kangaroo rat 
HCP. Core areas, as identified in the HCP, include Lake Mathews-Estelle 

Mountain, Motte-Rimrock Reserve, Lake Skinner-Domenigoni Valley, 
San Jacinto Wildlife Area-Lake Perris, Sycamore Canyon-March Air 

Force (Reserve) Base, Steele Peak, and Potrero ACEC. 

- - - - 

Objective 2: Include within the MSHCP Conservation Area at least 3,000 
acres of occupied habitat, as measured across any consecutive 8-year 

period, in a minimum of two Core Areas outside the existing boundary of 
the Habitat Conservation Plan for the Stephens' Kangaroo Rat in Western 
Riverside County. One of the Core Areas will be the Potrero Valley area 
(as distinct from the Potrero ACEC Core Areas listed in Objective 1) and 

the other will be in the Anza and Cahuilla valleys. 

- - - - 

Objective 3: Within the minimum 15,000 acres of occupied habitat in the 
MSHCP Conservation Area, maintain at least 30% of the occupied habitat 
(approximately 4,500 acres) at a population density of medium or higher 

(i.e., at least 5-10 individuals per hectare) across all Core Areas. No 
single Core Area will account for more than 30% of the total medium (or 

higher) population density area. 

Species detected in 1 of 2 Core Areas outside of the SKR HCP (50%).  
Distribution and density objectives have not been met. 

1 to 8 F / D N / I NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Beautiful 
Hulsea 

Hulsea vestita 
ssp. callicarpha 

Objective 2: Include within the MSHCP Conservation Area at 
least 12 of the known occurrences at Lake Fulmor, Pine Cove, 
Idyllwild, Mountain Center, Pine Meadow and Lake Hemet.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 8 F / D N / I YES 

Objective 3/MSHCP Table 9-3: Confirm 16 localities (locality in 
this sense is not smaller than 1 quarter section) with no fewer than 

50 individuals each (unless a smaller population has been 
demonstrated to be self-sustaining).  

8 F / D N / I YES 

Covered Species not adequately conserved until the above 
objective is met. 

Note: The population at the UCR James Reserve is not accessible; 
Lake Fulmor historic location has been surveyed for but not been 

found in recent years. Detected in 10 of 12 (83%) known locations. 
Detected in 10 of 10 (100%) localities with population 

requirements. 

- - - - 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Brand’s 
Phacelia 

Phacelia 
stellaris 

Objective 2: Include within the MSHCP Conservation Area at 
least the two known localities of this species along the Santa Ana 

River at Fairmont Park and in the Santa Ana Wilderness Area.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written because a required 
occurrence included in Objective 2 has been extirpated. Detected 

in 1 of 2 (50%) known locations. 

8 F / D F / D NO 

California 
Beardtongue 

Penstemon 
californicus 

Objective 2: Include within the MSHCP Conservation Area at 
least 15 occurrences in Aguanga, Blackburn Canyon and the San 
Jacinto Mountains (including Garner Valley, Pyramid Peak, and 

Kenworthy Ranger Station).  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written. Objective 2 includes 
duplicate records and locations in inappropriate habitat (possible 

errors in georeferencing). Detected in 5 of 15 (33%) known 
locations. 

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

California 
Bedstraw 

Galium 
californicum 
ssp. primum 

Objective 2: Include within the MSHCP Conservation Area at 
least four of the known occurrences of this species in the vicinity 
of Alvin Meadows between Pine Cove and Idyllwild in the San 

Jacinto Mountains.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Surveys for Objective 2 are ongoing to reconfirm expired 
occurrences included in Objective 2 and meet monitoring interval 

requirement. Detected in 2 of 4 (50%) known locations. 

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

California 
Black Walnut 

Juglans 
californica var. 

californica 

Objective 2: Include within the MSHCP Conservation Area at 
least seven known occurrences of this species within the Santa 
Ana Mountains, at Lake Skinner, at the Santa Rosa Plateau and 

one east of Pedley.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written. Known locations in 
Objective 2 differ significantly from occurrences observed. 

Surveys are ongoing. Detected in 0 of 7 (0%) known locations. 

8 F / D F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

California 
Muhly 

Muhlenbergia 
californica 

Objective 2: Include within the MSHCP Conservation Area the 
known locations at Sage, Aguanga, Estelle Mountain, Prado Dam, 

Temescal Canyon, and Sitton Peak.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 8 F / N N / N NO 

Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in 
this sense is not smaller than 1 quarter section) containing at least 
50 clumps (unless a smaller population has been demonstrated to 

be self-sustaining).  

8 F / N N / N NO 
Covered Species not adequately conserved until the above 

objective is met. 
Note: Unable to meet Objectives because species could not be 

found within the Plan Area. No historical record locations could 
be found within Plan Area. Detected in 0 of 6 (0%) known 

locations. Detected in 0 of 10 (0%) localities with population 
requirements. 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

California 
Orcutt Grass  

Orcuttia 
californica  

Objective 2: Include within the MSHCP Conservation Area at 
least three of the known locations of California Orcutt grass at the 
Santa Rosa Plateau, at Skunk Hollow and in the upper Salt Creek 

drainage west of Hemet.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Surveys are ongoing to meet Species Objective 2 location 
requirements. Detected in 2 of 3 (67%) known locations. 

8 F / D  N / N  NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Chickweed 
Oxytheca 

Oxytheca 
caryophylloides 

Objective 2: Include within the MSHCP Conservation Area at 
least five of the known locations within the San Jacinto 

Mountains.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 8 F / D F / D YES 

Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in 
this sense is not smaller than 1 quarter section) managed with 
1,000 individuals each (unless a smaller population has been 

demonstrated to be self-sustaining).  
8 F / D N / N YES Covered Species not adequately conserved until the above 

objective is met. 

Note: Detected in 5 of 5 (100%) known locations. Detected in 10 
of 10 (100%) localities with population requirements. 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Cleveland's 
Bush 

Monkeyflower 
Mimulus 

clevelandii 

Objective 2: Include within the MSHCP Conservation Area the 
two known localities of this species on Santiago Peak in the Santa 

Ana Mountains and on the northern slopes of the Agua Tibia 
Mountains.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Species Objective met through incidental observations. 
Detected in 2 of 2 (100%) known locations. 

8 F / D N / N YES 

Cliff Cinquefoil Potentilla 
rimicola 

Objective 2: Include within the MSHCP Conservation Area the 
two known localities of this species in Dark Canyon and near Deer 

Spring.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 8 F / D N / N NO 

Objective 3/MSHCP Table 9-3: Confirm five localities (locality in 
this sense is not smaller than 1 quarter section).  

8 F / D N / N NO 

Covered Species not adequately conserved until the above 
objective is met. 

Note: Unable to meet Objectives as written. Objective 2 includes a 
duplicate record and species occurs mostly outside of the Plan 

Area. Detected in 1 of 2 (50%) known locations. Detected in 1 of 5 
(20%) localities. 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  

† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring Program 
but species detected during focused survey by agency reported in parentheses.  

‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Coulter's 
Goldfields 

Lasthenia 
glabrata ssp. 

coulteri 

Objective 2: Include within the MSHCP Conservation Area at 
least 20 of the known occurrences of this species, including the 

three Core Areas: the San Jacinto Wildlife Area and the southern 
shores of Mystic Lake, the middle segment of the San Jacinto 

River and a portion of the Alberhill locality.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective at this time. Objective 2 includes 
locations that are not within the Conservation Area and duplicate 

records. Detected in 11 of 20 (55%) known locations. 

8 F / D F / D NO 

Coulter's 
Matilija Poppy 

Romneya 
coulteri 

Objective 2/MSHCP Table 9-3: Confirm 30 localities (locality in 
this sense is not smaller than 1 quarter section). 

8 F / D N / I YES Covered Species not adequately conserved until the above 
objective is met. 

Note: Detected in 30 of 30 (100%) localities. 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
20120 2022† 

Objective 
Currently 

Met? ‡ 

Davidson's 
Saltscale 

Atriplex 
serenana var. 

davidsonii 

Objective 2: Include within the MSHCP Conservation Area the 
three known localities of Davidson’s Saltscale at Salt Creek, the 

San Jacinto River and the San Jacinto Wildlife Area.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Surveys are ongoing to meet Species Objective 2 location 
requirements. Detected in 2 of 3 (67%) known locations. 

8 F / D F / D NO 

Engelmann 
Oak 

Quercus 
engelmannii 

Objective 2: Include within the MSHCP Conservation Area at 
least 33 known occurrences of this species, including the core 

locations at the Santa Rosa Plateau and in the Santa Ana 
Mountains.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 80% Minimum level 
of occupation of known locations as described in Objective 2. 

 
Note: Species detected in 28 of 33 (85%) known locations. 

8 F / D F / D  YES 

Objective 3: Within the MSHCP Conservation Area, maintain 
recruitment at a minimum of 80% of the conserved populations 

as measured by the presence/absence of seedlings and/or 
saplings across any consecutive five years. 

Note: Recruitment detected in 27 of 42 (64%) conserved 
locations. 

5 F / D F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
20120 2022† 

Objective 
Currently 

Met? ‡ 

Fish's Milkwort 
Polygala 

cornuta var. 
fishiae 

Objective 2: Include within the MSHCP Conservation Area at 
least three of the known localities (Santa Rosa Plateau, Santa 

Margarita Ecological Preserve, and San Mateo Canyon).  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

 
Note: Detected in 3 of 3 (100%) known locations. Detected in 10 

of 10 (100%) localities with population requirements. 

8 F / D  N / I YES 

Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in 
this sense is not smaller than 1 quarter section) with at least 50 
individuals (ramets or genets) each (unless a smaller population 

has been demonstrated to be self-sustaining).  
8 F / D N / N YES 

Covered Species not adequately conserved until the above 
objective is met. 

Note: Detected in 3 of 3 (100%) known locations. Detected in 10 
of 10 (100%) localities with population requirements. 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Graceful 
Tarplant 

Holocarpha 
virgata ssp. 

elongata 

Objective 2: Include within the MSHCP Conservation Area at 
least eight of the known locations, including four occurrences 
located on Santa Rosa Plateau and four occurrences in the San 

Mateo Canyon Wilderness Area.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

 
Note: Unable to meet Objective as written. Objective 2 includes 
locations that cannot be found (poorly georeferenced historical 

records). Detected in 3 of 8 (38%) known locations. 

8 F / D N / N NO 

Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in 
this sense is not smaller than 1 quarter section) with 1,000 

individuals each (unless a smaller population has been 
demonstrated to be self-sustaining).  

8 F / D N / N YES Covered Species not adequately conserved until the above 
objective is met. 

Note: Detected in 10 of 10 (100%) localities with population 
requirements. 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Hall's 
Monardella 

Monardella 
macrantha ssp. 

hallii 

Objective 2: Include within the MSHCP Conservation Area at 
least the five known locations of this species: Cahuilla Mountain 

and an occurrence southwest of Pine Cove in the San Jacinto 
Mountains, two occurrences on the north slope of the Agua Tibia 

Mountains and Santiago Peak in the Santa Ana Mountains.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 4 of 5 (80%) known locations. 
8 F / D F / D YES 

Hamitt’s Clay-
cress 

Sibaropsis 
hammittii 

Objective 2: Include within the MSHCP Conservation Area the 
Core Area for this species, including at least the one known 

locality near Elsinore Peak and suitable habitat adjacent to these 
occurrences.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 1 of 1 (100%) known locations. 
8 F / D F / D YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Heart-leaved 
Pitcher Sage 

Lepechinia 
cardiophylla 

Objective 2: Include within the MSHCP Conservation Area at least 
six known populations in the Santa Ana Mountains (within the 
vicinity of Sierra Peak, Indian Truck Trail, Bald Peak, Trabuco 

Peak, Horsethief Trail, Pleasants Peak, and the ridge between Ladd 
Canyon and East Fork Canyon).  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Most historical populations straddle the county line and 
some have been unable to confirmed in Riverside County. Detected 

in 4 of 6 (67%) known locations. 

8 F / D F / D NO 

Intermediate 
Mariposa Lily 

Calochortus 
weedii var. 
intermedius 

Objective 2: Include within the MSHCP Conservation Area at least 
two of the known localities (hills west of Crown Valley and Vail 
Lake) and possibly a third locality (Sierra Peak area of the Santa 

Ana Mountains) of the species.  

- - - - 

  

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective at this time. Objective 2 includes a 
location that is not within the Conservation Area. Detected in 1 of 

2 (50%) known locations. 

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Jaeger's Milk-
vetch  

Astragalus 
pachypus var. 

jaegeri  

Objective 2: Include within the MSHCP Conservation Area the 
seven known localities (18 occurrences) of this species at Aguanga 

Valley, San Jacinto Mountains, Potrero Creek, Sage, Temecula 
Canyon, and the core location at Vail Lake and the base of the 

Agua Tibia Mountains.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written. Objective 2 includes 
many duplicate records, very old records (1880-1941), and 

records that are not within the Conservation Area. Detected in 4 of 
7 (57%) known locations. 

8 F / D  F / D NO 

Johnston's Rock 
Cress 

Arabis 
johnstonii 

Objective 2: Include within the MSHCP Conservation Area the 
two Core Areas for this species, including at least 17 of the known 
occurrences in Garner Valley and Mountain Springs and suitable 

habitat adjacent to these occurrences.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written. Objective 2 includes 
duplicate records and locations that are not within the 

Conservation Area. Detected in 6 of 17 (35%) known locations. 

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Lemon Lily Lilium parryi 

Objective 2: Include within the MSHCP Conservation Area at 
least six localities (seven occurrences) within the San Jacinto 

Mountains.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 5 of 6 (83%) known locations. 
8 F / D N / N YES 

Little Mousetail Myosurus 
minimus 

Objective 2: Include within the MSHCP Conservation Area at 
least five of the known locations of this species, including Harford 

Springs County Park on the Gavilan Plateau and the three core 
locations: one along Salt Creek west of Hemet and two on the 

Santa Rosa Plateau.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 4 of 5 (80%) known locations. 
8 F / D N / N YES 

Long-spined 
Spine Flower 

Chorizanthe 
polygonoides 

var. longispina 

Objective 2: Include within the MSHCP Conservation Area at 
least 32 locations of this species, including the two core locations 

at Lake Matthews and in the Agua Tibia Mountains.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 27 of 32 (84%) known locations. 
8 F / D F / D YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Many-stemmed 
Dudleya 

Dudleya 
multicaulis 

Objective 2: Include within the MSHCP Conservation Area at 
least 26 of the known occurrences of Many-Stemmed Dudleya, 

including the occurrences at Estelle Mountain, Temescal Canyon, 
the Santa Ana Mountains, Gavilan Hills, Alberhill Creek, and 

Prado Basin.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written. Objective 2 includes 
duplicate records, locations that are not within Conservation 

Area, and locations that cannot be found. Surveys are ongoing. 
Detected in 2 of 26 (8%) known locations. 

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§        See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Mojave 
Tarplant 

Deinandra 
mohavensis 

Objective 2: Include within the MSHCP Conservation Area at 
least five of the known localities (represented by seven records) 
within the San Jacinto Mountains and Foothills and northeast of 

Vail Lake.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

 
Note: Detected in 5 of 5 (100%) known locations. 

8 F / D N / N YES 

Objective 3/MSHCP Table 9-3: Include within the MSHCP 
Conservation Area at least 4 localities (locality in this sense is not 

smaller than 1 quarter section) occupying at least 100 acres.  

8 F / D N / N NO Covered Species not adequately conserved until the above 
objective is met. 

Note: Additional interpretation of acreage requirement necessary 
before Objective 3 can be met. Detected in 0 of 4 (0%) localities 

with acreage requirement. 

Mud Nama Nama 
stenocarpum 

Objective 2: Include within the MSHCP Conservation Area two 
of the three known occurrences of this species along the San 

Jacinto River near Gilman Springs Road.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective because all known locations 
included in Objective 2 were not detected during monitoring 

surveys. Surveys are ongoing. Detected in 1 of 2 (50%) known 
locations. 

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Munz's 
Mariposa Lily 

Calochortus 
palmeri var. 

munzii 

Objective 2: Include within the MSHCP Conservation Area 10 of 
the known locations within the San Jacinto Mountains, including 

Garner Valley.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Surveys for Objective are ongoing to meet monitoring 
interval requirement. Detected in 6 of 10 (60%) known locations. 

8 F / D F / D NO 

Munz's Onion Allium munzii 

Objective 2: Include within the MSHCP Conservation Area at 
least 13 localities within Temescal Valley and the southwestern 

portion of Plan Area, including the following Core Areas: Harford 
Springs Park, privately owned EO 5 population in Temescal 

Valley, Alberhill, DiPalma Rd, Estelle Mountain, Domenigoni 
Hills, Lake Skinner, Bachelor Mountain, Elsinore Peak, Scott 

Road, North Peak, and northeast of Alberhill (EO 16).  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 11 of 13 (85%) known locations. 
8 F / D F / D YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Nevin's 
Barberry Berberis nevinii 

Objective 2: Include within the MSHCP Conservation Area the 
known locations for Nevin’s Barberry in the San 

Timoteo/Badlands area, Jurupa Hills and Agua Tibia/Vail Lake 
area.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written. Objective 2 includes a 
location that is not within the Plan Area and another that is known 

to be extirpated. Detected in 1 of 3 (33%) known locations. 

8 F / D N / N NO 

Ocellated 
Humboldt Lily 

Lilium 
humboldtii ssp. 

Ocellatum 

Objective 2: Include within the MSHCP Conservation Area at 
least four of the known locations at Arroyo Seco Canyon in the 
Agua Tibia Wilderness Area and Fisherman’s Camp in Tenaja 

Canyon and the historic occurrences known from Castro Canyon, 
Horsethief Canyon, Elsinore Mountains; and Corona between Tin 

Mine Canyon and Santiago Peak, Skyline Drive populations.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 3 of 4 (75%) known locations. 
8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Orcutt's 
Brodiaea 

Brodiaea 
orcuttii 

Objective 1: Include within the MSHCP Conservation Area one 
occurrence at Miller Mountain within the San Mateo Wilderness 
Area; a complex of about five occurrences on the Mesa de Burro, 

Mesa de Colorado, and Mesa de la Punta on the Santa Rosa 
Plateau within the Santa Rosa Plateau Preserve; and one 

occurrence along the San Jacinto River.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 1. 

Note: Unable to meet Objective because species does not occur 
within the Plan Area as described in Objective 1. Objective 1 

includes records for misidentified species (B. santarosae).  

8 F / N N / N NO 

Palmer's 
Grapplinghook 

Harpagonella 
palmeri 

Objective 2: Include within the MSHCP Conservation Area at 
least 24 of the known occurrences of this species at Temescal 
Wash, Alberhill, Lake Elsinore, Antelope Valley, Bachelor 
Mountain, Vail Lake, Lake Mathews, Harford Springs Park, 

Cleveland National Forest, Skunk Hollow, Lake Skinner and Vail 
Lake.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 20 of 24 (83%) known locations. 
8 F / D F / D YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Palomar 
Monkeyflower 

Mimulus 
diffusus 

Objective 2: Include within the MSHCP Conservation Area at 
least 18 of the known locations on the Santa Rosa Plateau; in the 
vicinity of Sage; French Valley; east of Lake Skinner; and in the 

San Jacinto, Agua Tibia and Santa Ana Mountains.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written. Objective 2 includes 
locations that cannot be found (no historical records) and 

locations that are not within the Conservation Area. Detected in 
4 of 18 (22%) known locations. 

8 F / D F / D NO 

Parish's 
Brittlescale 

Atriplex 
parishii 

Objective 2: Include within the MSHCP Conservation Area the 
three known populations of the Parish’s Brittlescale in the upper 

Salt Creek drainage west of Hemet.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective because one or more required 
occurrences included in Objective 2 appear to be extirpated.  

Objective 2 includes locations that are not within Conservation 
Area. Detected in 0 of 3 (0%) known locations. 

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Parish's 
Meadowfoam 

Limnanthes 
gracilis var. 

parishii 

Objective 1: Include within the MSHCP Conservation Area at 
least one known location on the Santa Rosa Plateau.  - - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 1. 

Note: Detected in 1 of 1 (100%) known locations. 
8 F / D N / N YES 

Parry's Spine 
Flower 

Chorizanthe 
parryi var. 

parryi 

Objective 2: Include within the MSHCP Conservation Area twenty 
(20) occurrences of Parry’s Spine Flower, including locations 

throughout the Vail Lake area and in the vicinity of Lake 
Mathews, Gavilan Hills, Antelope Valley, Rawson Canyon, Santa 
Rosa Hills, Reche Canyon, Wilson Valley, Juniper Flats, Gilman 

Hot Springs Road and Diamond Valley Lake.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

 
Note: Unable to meet Objective 2 at this time because it includes 

locations that are not within Conservation Area and some 
occurrences that cannot be relocated. Surveys are ongoing. 

Detected in 10 of 20 (50%) known locations. 

8 F / D F / D NO 

Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in 
this sense is not smaller than 1 quarter section) with at least 1,000. 

Covered Species not adequately conserved until the above 
objective is met.  

Note: Detected in 10 of 10 (100%) localities with population 
requirements. 

8 F / D F / D YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring Program 
but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP. 
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Payson's 
Jewelflower 

Caulanthus 
simulans 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in the Species 

Account. 
 

Note: Detected in 4 of 6 (67%) of known locations.  

8 F / D F / D YES 

Peninsular 
Spine Flower 

Chorizanthe 
leptotheca 

Objective 2: Within the MSHCP Conservation Area, confirm 10 
localities (locality in this sense is not smaller than 1 quarter 

section) with at least 1,000 individuals (unless a smaller 
population has been demonstrated to be self-sustaining). 

Note: Detected in 10 of 10 (100%) localities with population 
requirements. 

8 F / D N / N YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Plummer's 
Mariposa Lily 

Calochortus 
plummerae 

Objective 2: Include within the MSHCP Conservation Area at 
least eight of the known occurrences (near Hemet Lake within 

Garner Valley within the San Jacinto Mountains, the Jurupa Hills, 
Reche Canyon, along Highway 74 in the San Jacinto Mountains 

and west of Oak Glen Conservation Camp within the San 
Bernardino Mountains) of Plummer’s Mariposa Lily.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

 
Note: Detected in 6 of 8 (75%) known locations. 

8 F / D N / N YES 

Objective 3/MSHCP Table 9-3: Confirm 6 localities (locality in 
this sense is not smaller than 1 quarter section) of at least 500 

individuals.  

8 F / D N / N YES Covered Species not adequately conserved until the above 
objective is met. 

Note: Detected in 6 of 6 (100%) localities with population 
requirements. 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Prostrate 
Navarretia 

Navarretia 
prostrata 

Objective 1: Include within the MSHCP Conservation Area at 
least the one known occurrence of this species on the Santa Rosa 

Plateau.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 1. 

Note: Objective met through incidental observations. Detected in 1 
of 1 (100%) known locations. 

8 F / D N / N YES 

Prostrate Spine 
Flower 

Chorizanthe 
procumbens 

Objective 2: Include within the MSHCP Conservation Area at 
least 14 of the known locations (in the Santa Ana Mountains, in 
the Agua Tibia Mountains including the Core Area at Dorland 

Mountain, west of Beaumont, and the vicinity of French Valley).  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective 2 as written in the Species 
Account. The Biological Opinion states that there are only 8 valid 
historical records. Surveys are ongoing. Detected in 4 of 14 (29%) 

known locations. 

8 F / D F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Rainbow 
Manzanita 

Arctostaphylos 
rainbowensis 

Objective 2: Include within the MSHCP Conservation Area the 15 
known localities of Rainbow Manzanita: San Mateo Canyon 
Wilderness, Gavilan Mountain, Santa Margarita Ecological 

MSHCP Conservation Area, Santa Rosa Plateau and the 
Temecula, Wildomar, Margarita Peak and Pechanga areas.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

 
Note: Detected in 13 of 15 (87%) known locations. 

8 F / D N / I YES 

Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in 
this sense is not smaller than 1 quarter section) with more than 50 

individuals each.  

8 F / D N / N YES Covered Species not adequately conserved until the above 
objective is met. 

Note: Detected in 10 of 10 (100%) localities with population 
requirements. 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Round-leaved 
Filaree 

Erodium 
macrophyllum 

Objective 2: Include within the MSHCP Conservation Area eight 
out of the 10 known localities of Round-leaved Filaree: four 

occurrences in the Gavilan Hills Region, one at Lake Mathews, 
one along Temescal Wash near Lee Lake, one at Diamond Valley 

Lake and one in the foothills of the Agua Tibia Mountains.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective at this time because Objective 2 
includes locations that are not within the Conservation Area and 
some occurrences that cannot be relocated. Surveys are ongoing. 

Detected in 3 of 8 (38%) known locations. 

8 F / D N / N NO 

San Diego 
Ambrosia 

Ambrosia 
pumila 

Objective 2: Include within the MSHCP Conservation Area at least 
two of the three known locations of this species: Alberhill Creek at 

Nichols Road and Skunk Hollow.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written because Objective 2 
includes a location (Alberhill Creek at Nichols Road) that is not 

within the Conservation Area. Detected in 0 of 2 (0%) known 
locations. 

8 F / D F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

San Diego 
Button-celery 

Eryngium 
aristulatum var. 

parishii 

Objective 1: Include within the MSHCP Conservation Area at least 
four known locations on the Santa Rosa Plateau.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 1. 

Note: Detected in 4 of 4 (100%) known locations. 

8 F / D N / N YES 

San Jacinto 
Mountains 
Bedstraw 

Galium 
angustifolium 
ssp. jacinticum 

Objective 2: Include within the MSHCP Conservation Area at least 
eight of the known locations of this species: Lake Fulmor, Dark 

Canyon and the Black Mountain area.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as Objective 2 known locations are 
written. There are fewer historical records than required. Surveys 

are ongoing. Detected in 3 of 8 (38%) known locations. 

8 F / D F / D NO 

San Jacinto 
Valley 

Crownscale 

Atriplex 
coronata var. 

notatior 

Objective 2: Include within the MSHCP Conservation Area the 
Alberhill Creek locality as well as the three Core Areas, located 

along the San Jacinto River from the vicinity of Mystic Lake 
southwest to the vicinity of Perris and in the upper Salt Creek 

drainage west of Hemet.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 3 of 4 (75%) known locations. 
8 F / D F / D YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in Volume 
2 of the MSHCP.  

† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

San Miguel 
Savory 

Satureja 
chandleri 

Objective 2: Include within the MSHCP Conservation Area at least 
seven of the known locations of San Miguel savory on the Santa 

Rosa Plateau; in the vicinity of Tenaja guard station and three miles 
south of Murrieta near De Luz Road in the Santa Ana Mountains; 

and three miles southwest of Murrieta near Warner’s Ranch.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective 2 as written. Objective includes 
locations that cannot be found (old historical records) and 

locations that are not within the Conservation Area. Detected in 3 
of 7 (43%) known locations. 

8 F / D N / N NO 

Santa Ana River 
Woollystar 

Eriastrum 
densifolium ssp. 

sanctorum 

Objective 2: Include within the MSHCP Conservation Area at least 
three localities of this species along the Santa Ana River near the 

San Bernardino County border.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 3 of 3 (100%) known locations. 
8 F / D N / N YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Shaggy-haired 
Alumroot 

Heuchera 
hirsutissima 

Objective 2: Include within the MSHCP Conservation Area the 
two known localities of this plant in the San Jacinto Mountains: 

one locality lies on the western slopes of the San Jacinto 
Mountains above the San Jacinto River and the other locality is in 

a gully behind Tahquitz Rock.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as written because Objective 2 
includes a location that is not within the Plan Area. Detected in 1 

of 2 (50%) known locations. 

8 F / D F / D NO 

Slender-horned 
Spine Flower 

Dodecahema 
leptoceras 

Objective 2: Include within the MSHCP Conservation Area at 
least 11 of the known locations of this species, including Temescal 

Canyon, Bautista Canyon, upper San Jacinto River, Agua Tibia 
Wilderness Area, Alberhill, Alberhill Creek east of Lake Elsinore, 
Railroad Canyon, Vail Lake, Kolb Creek, and east of State Street 

south of Hemet.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective as Objective 2 known locations 
are written. Objective 2 includes locations that are not within the 
Conservation Area and have duplicate records. Detected in 3 of 

11 (27%) known locations. 

8 F / D F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Small-flowered 
Microseris 

Microseris 
douglasii var. 
platycarpha 

Objective 2: Include within the MSHCP Conservation Area at 
least eight of the known locations at Lake Matthews, in the 

Cleveland National Forest, at Lake Skinner and at Vail Lake.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

 
Note: Surveys for Objectives 2 are ongoing to reconfirm expired 

occurrences. Detected in 4 of 8 (50%) known locations. 

8 F / D N / N NO 

Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in 
this sense is not smaller than 1 quarter section) with at least 1,000 
individuals (unless a smaller population has been demonstrated to 

be self-sustaining).  
8 F / D N / N YES Covered Species not adequately conserved until the above 

objective is met. 

Note: Detected in 10 of 10 (100%) localities with population 
requirements. 

Small-flowered 
Morning-glory 

Convolvulus 
simulans 

Objective 2: Include within the MSHCP Conservation Area at 
least eight of the known localities (including Vail Lake, Lake 

Skinner, Lake Mathews, Temescal Canyon, Alberhill, Santa Rosa 
Plateau, Santa Ana Mountains, and Skunk Hollow) of this species. 

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 6 of 8 (75%) known locations. 
8 F / D N / I YES 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name  Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq.  2004- 
2021†  2022†  

Objective  
Currently 

Met? ‡  

Smooth 
Tarplant 

Centromadia 
pungens 

Objective 2: Include within the MSHCP Conservation Area at 
least 27 of the known occurrences of this species at Antelope 

Valley; Temescal Canyon; Lake Elsinore; Murrieta Creek; French 
Valley; Lakeview Mountains; Lake Skinner; Diamond Valley 

Lake; Sycamore Canyon Park; Alberhill Creek; Lake Mathews; 
the Santa Ana River; and the core locations at the San Jacinto 

Wildlife Area, the middle segment of the San Jacinto River and 
upper Salt Creek.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Objective 2 includes many historical records that are not 
within Conservation Area. Surveys are ongoing. Detected in 15 of 

27 (56%) known locations. 

8 F / D N / I NO 

Spreading 
Navarretia  

Navarretia 
fossalis  

Objective 2: Include within the MSHCP Conservation Area at 
least 13 of the known locations of Spreading Naverretia at the 

Skunk Hollow, the Santa Rosa Plateau and core locations: the San 
Jacinto Wildlife Area, floodplains of the San Jacinto River from 

the Ramona Expressway south to Railroad Canyon, and upper Salt 
Creek west of Hemet.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2.  
Note: Unable to meet Objective as written because several 
required occurrences included in Objective 2 appear to be 

extirpated and objective includes locations that are not within the 
Conservation Area. Detected in 6 of 13 (46%) known locations. 

8 F / D  F / D NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Sticky-leaved 
Dudleya 

Dudleya 
viscida 

Objective 2: Include within the MSHCP Conservation Area the 
three populations within the San Mateo Wilderness Area of the 

Santa Ana Mountains.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Detected in 3 of 3 (100%) known locations. 
8 F / D F / D YES 

Thread-leaved 
Brodiaea 

Brodiaea 
filifolia 

Objective 2: Include within the MSHCP Conservation Area the 
Core Areas located at Goetz Road (EO1), Perris Valley airport 
(EO2), Tenaja Road (EO3), Mesa de Colorado (EO5), Hemet 
vernal pools (EO 26), South SJWA (EO27), Squaw Mountain 

(EO29), Santa Rosa ranch (EO30), Slaughterhouse (EO31), North 
SJWA (EO43) and Redondo Mesa (EO 52).  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective at this time. Objective 2 includes 
locations that are not within the Conservation Area and records 

for misidentified species. Detected in 5 of 12 (42%) known 
locations. 

8 F / D F / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Vail Lake 
Ceanothus 

Ceanothus 
ophiochilus 

Objective 2: Include within the MSHCP Conservation Area at 
least three core locations in the vicinity of Vail Lake and the Agua 

Tibia Wilderness area.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective at this time because Objective 2 
includes a location that is not within the Conservation Area. 

Surveys are ongoing. Detected in 1 of 3 (33%) known locations. 

8 F / D F / D NO 

Vernal Barley Hordeum 
intercedens 

Objective 2: Include within the MSHCP Conservation Area at 
least four locations (including three core locations) of Vernal 

Barley: the San Jacinto Wildlife Area, the middle segment of the 
San Jacinto River from Ramona Expressway south to Railroad 
Canyon, the upper Salt Creek drainage west of Hemet, and the 

occurrence near Nichols Road at Alberhill.  

- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective at this time because one location 
included in Objective 2 is outside the Conservation Area and 

monitoring surveys at another location have been unsuccessful. 
Surveys are ongoing. Detected in 2 of 4 (50%) known locations. 

8 F / D N / N NO 

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common 
Name Latin Name Species Objective Evaluated by the Monitoring Program*  

(Note on following row) Freq. 2004- 
2021† 2022† 

Objective 
Currently 

Met? ‡ 

Wright's 
Trichocoronis  

Trichocoronis 
wrightii var. 

wrightii  

Objective 2: Include within the MSHCP Conservation Area at 
least four of the known locations along the San Jacinto River from 
the vicinity of the Ramona Expressway and San Jacinto Wildlife 

Area and along the northern shore of Mystic Lake.  
- - - - 

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations as described in Objective 2. 

Note: Unable to meet Objective because one or more required 
known locations included in Objective 2 appears to be extirpated. 

Objective 2 includes locations that are not within the Conservation 
Area. Detected in 0 of 4 (0%) known locations. 

8 F / D  N / N  NO 

Yucaipa Onion  Allium marvinii  

Species Objective (MSHCP Table 5-8) §: 75% Minimum level of 
occupation of known locations§ as described in the species 

account. 
 

Note: Detected at 0 of 2 (0%) of known locations. 

8  F / D  N / N  NO  

*   Only objectives evaluated by the Biological Monitoring Program are included. Objectives have been shortened to fit in the table; for full text, see the Species Accounts in 
Volume 2 of the MSHCP.  
† Survey Type/Detection Type: F / D = focused survey, species detected; F / N = focused survey, species not detected; F / I = focused survey, species not detected during 
survey but detected incidentally; N / I = no focused survey but detected incidentally; N / N = no focused survey and not detected; N / D = no focused survey by the Monitoring 
Program but species detected during focused survey by agency reported in parentheses.  
‡ YES = objective(s) met; NO = objective(s) not met; Partial = portion but not entire objective met. Table B-2 analyzes objectives with monitoring component only. 
§ See Volume 1, Section 5, Table 5-8 of the MSHCP.  
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Common Name Latin Name Table 9-3 Requirement 
Table 9-3 

Requirement 
Met? 

Beautiful Hulsea Hulsea vestita ssp. callicarpha 
Objective 3/MSHCP Table 9-3: Confirm 16 localities (locality in this 

sense is not smaller than 1 quarter section) with no fewer than 50 
individuals each (unless a smaller population has been demonstrated to 

be self-sustaining). 
YES 

California Bedstraw Galium californicum ssp. primum 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land.  
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

NO 

California Muhly Muhlenbergia californica 

Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in this 
sense is not smaller than 1 quarter section) containing at least 50 clumps 

(unless a smaller population has been demonstrated to be self-
sustaining). 

Note: Species does not occur within the Plan Area. 

NO 

California Spotted Owl Strix occidentalis occidentalis 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land.  
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

NO 

Chickweed Oxytheca Oxytheca caryophylloides 

Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in this 
sense is not smaller than 1 quarter section) managed with 1,000 

individuals each (unless a smaller population has been demonstrated to 
be self-sustaining).  

Note: Detected in 10 of 10 (100%) localities with population 
requirements. 

YES 
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Common Name Latin Name Table 9-3 Requirement 
Table 9-3 

Requirement 
Met? 

Cleveland's Bush 
Monkeyflower Mimulus clevelandii 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land.  
NO* 

Cliff Cinquefoil Potentilla rimicola 

Objective 3: Within the MSHCP Conservation Area, confirm five 
localities (locality in this sense is not smaller than one quarter section). 

Note: Objective includes duplicate records and species occurs mostly 
outside of the Plan Area. 

NO 

Coulter's Matilija Poppy Romneya coulteri Objective 2: Within the MSHCP Conservation Area, confirm 30 
localities (locality in this sense is not smaller than one quarter section).  YES 

Fish's Milkwort Polygala cornuta var. fishiae 
Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in this 
sense is not smaller than 1 quarter section) with at least 50 individuals 

(ramets or genets) each (unless a smaller population has been 
demonstrated to be self-sustaining). 

YES 

Graceful Tarplant Holocarpha virgata ssp. elongata 
Objective 3/MSHCP Table 9-3: Confirm 10 localities (locality in this 

sense is not smaller than 1 quarter section) with 1,000 individuals each 
(unless a smaller population has been demonstrated to be self-

sustaining). 
YES 
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Common Name Latin Name Table 9-3 Requirement 
Table 9-3 

Requirement 
Met? 

Grasshopper Sparrow Ammodramus savannarum 

Objective 2: Within the MSHCP Conservation Area, maintain 
occupancy within 3 large Core Areas (100 percent) and at least 3 of the 

4 smaller Core Areas (75 percent) in at least 1 year out of any 5 
consecutive year period. In order for this species to become a Covered 

Species Adequately Conserved, the following conservation must be 
demonstrated: Include within the MSHCP Conservation Area at least 
8,000 acres in 7 Core Areas.  Three of the 7 Core Areas will be large, 

consisting of a minimum of 2,000 acres of grassland habitat or grassland 
dominated habitat (<20 percent shrub cover). The other 4 Core Areas 

may be smaller but will consist of at least 500 acres of contiguous 
grassland habitat or grassland dominated habitat (<20 percent shrub 

cover). Five of the 7 Core Areas will be demonstrated to support at least 
20 grasshopper sparrow pairs with evidence of successful reproduction 
within the first 5 years after permit issuance. Successful reproduction is 

defined as a nest which fledged at least one known young. 

Note: Occupancy of the large Core Areas has been confirmed, but not 
for the small Core Areas. The reproduction portion of the objective has 

not been met. 

Partial 

Lemon Lily Lilium parryi 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land. 
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

NO* 
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Common Name Latin Name Table 9-3 Requirement 
Table 9-3 

Requirement 
Met? 

Lincoln's Sparrow Melospiza lincolnii 

Objective 3/MSHCP Table 9-3: Maintain occupancy within 3 large Core 
Areas (100%) in at least 1 year out of any 5-consecutive-year period. In 

order for this species to become a Covered Species Adequately 
Conserved, the following conservation must be demonstrated: Include 

within the MSHCP Conservation Area at least 100 acres in 3 Core 
Areas. Core Areas may include the following: (1) Tahquitz Valley; (2) 

Round Valley; (3) Garner Valley. The 3 Core Areas will be large, 
consisting of a minimum of 50 acres of montane meadow, wet montane 

meadow, and edges of montane riparian or riparian scrub. The Core 
Areas will be demonstrated to support at least 20 Lincoln Sparrow pairs 

with evidence of successful reproduction within the first 5 years after 
permit issuance.  

Note: Species not detected in 2008 surveys. Two of the suggested Core 
Areas are outside of the Plan Area. Reproductive objective possibly will 
not be met because suitable breeding habitat is difficult to locate in the 
Plan Area, and species is rarely present during the breeding season. 

Found in Garner Valley in current reporting period (1 of 3 Core Areas; 
33%). 

NO 

Mojave Tarplant Deinandra mohavensis 

Objective 3: Include within the MSHCP Conservation Area at least four 
localities (locality in this sense is not smaller than one quarter section) 

occupying at least 100 acres. 

Note: Interpretation of acreage requirement necessary. 

NO 

Ocellated Humboldt Lily Lilium humboldtii ssp. ocellatum 
A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land.  
NO* 
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Common Name Latin Name Table 9-3 Requirement 
Table 9-3 

Requirement 
Met? 

Parry's Spine Flower Chorizanthe parryi var. parryi 

Objective 3: Within the MSHCP Conservation Area, confirm 10 
localities (locality in this sense is not smaller than one quarter section) 
with at least 1,000 individuals (unless a smaller population has been 

demonstrated to be self-sustaining). 
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

YES 

Peninsular Spine Flower Chorizanthe leptotheca 
Objective 2: Within the MSHCP Conservation Area, confirm 10 

localities (locality in this sense is not smaller than 1 quarter section) with 
at least 1,000 individuals (unless a smaller population has been 

demonstrated to be self-sustaining). 
YES 

Plummer's Mariposa Lily Calochortus plummerae 
Objective 3: Within the MSHCP Conservation Area, confirm six 

localities (locality in this sense is not smaller than one quarter section) of 
at least 500 individuals each (unless a smaller population has been 

demonstrated to be self-sustaining). 
YES 

Rainbow Manzanita Arctostaphylos rainbowensis 
Objective 3: Within the MSHCP Conservation Area, confirm 10 

localities (locality in this sense is not smaller than one quarter section) 
with more than 50 individuals each (unless a smaller population has 

been demonstrated to be self-sustaining). 
YES 

San Bernardino Flying 
Squirrel Glaucomys sabrinus californicus 

Objective 2: Within the MSHCP Conservation Area, confirm occupation 
of 1000 ha (2470 acres) with a mean density of at least 2 individuals per 
hectare (2 individuals per 2.47 acres) in the San Jacinto Mountains; and 

in the San Bernardino Mountains confirm occupation of 100 ha.  

Note: USFS and SDNHM staff have determined it is extremely unlikely 
that the objective will ever be met. Focused surveys have not been 

conducted. 

NO 

San Bernardino 
Mountain Kingsnake Lampropeltis zonata parvirubra 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land. 
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

NO 
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Common Name Latin Name Table 9-3 Requirement 
Table 9-3 

Requirement 
Met? 

San Diego Mountain 
Kingsnake Lampropeltis zonata pulchra 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land. 
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

NO 

Shaggy-haired Alumroot Heuchera hirsutissima 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land. 
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

NO 

Small-flowered 
Microseris Microseris douglasii var. platycarpha 

Objective 3: Within the MSHCP Conservation Area, confirm 10 
localities (locality in this sense is not smaller than one quarter section) 
with at least 1,000 individuals (unless a smaller population has been 

demonstrated to be self-sustaining). 
YES 

Southern Rubber Boa Charina bottae umbratical 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land. 
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

NO 

Southern Sagebrush 
Lizard Sceloporus graciosus vandenburgianus 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land. 
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

 
 

NO 
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Common Name Latin Name Table 9-3 Requirement 
Table 9-3 

Requirement 
Met? 

Sticky-leaved Dudleya Dudleya viscida 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land. 
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

NO* 

Williamson’s Sapsucker Sphyrapicus thyroideus 

A Memorandum of Understanding must be executed with the Forest 
Service that addresses management for this species on Forest Service 

Land. 
 

Note: A Memorandum of Understanding has not been executed with the 
Forest Service to date. 

NO 

1 Refer to RCA website (https://www.wrc-rca.org/document-library/) for current status of species requirements met per Table 9-3 of the Volume of the MSHCP.  
* Monitoring Objectives met, but MOU needed to move to Adequately Conserved.  
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Taxon 
MSHCP 
Common 

Name 

MSHCP 
Latin Name 

Current 
Common 

Name 

Current 
Latin Name 

Year 
Updated 

Naming 
Authority Citation Name Change Notes 

Birds Bell's Sage 
Sparrow 

Amphispiza 
belli belli Bell's Sparrow Artemisiospiza 

belli 1/1/2013 
American 

Ornithologists' 
Union 

Chesser RT, Banks RC, Barker FK, Cicero C, 
Dunn, JL, Kratter AW, Lovette IJ, Rasmussen 
PC, Remsen, JV, Jr., Rising JD, Stotz DF, 
Winker K. 2013. Fifty-fourth supplement to the 
American Ornithologists' Union Check-list of 
North American Birds. Auk 130:114. 

From cited article: 
Updated genus based upon 
“the basis of differences in 

mitochondrial DNA, 
morphology, and ecology, 
and limited gene flow at 

the contact zone in eastern 
California.” 

Birds Double-crested 
Cormorant 

Phalacrocorax 
auritus 

Double-crested 
Cormorant 

Nannopterum 
auritum 1/1/2021 

American 
Ornithologists' 

Union 

Chesser RT, Billerman SM, Burns KJ, Cicero C, 
Dunn JL, Hernández-Baños BE, Kratter AW, 
Lovette IJ, Mason NA, Rasmussen PC, Remsen 
JV, Jr., Stotz DF, Winker K. 2021. Sixty-second 
Supplement to the American Ornithological 
Society's Check-list of North American Birds. 
Ornithology 138:1-18. 

From cited article: “Urile 
and Nannopterum were 
formerly synonymized 

with Phalacrocorax…but 
genetic data…show deep 

divergences within 
Phalacrocorax largely 

congruent with 
differences based upon 

osteological data…” 

Birds Downy 
Woodpecker 

Picoides 
pubescens 

Downy 
Woodpecker 

Dryobates 
pubescens 1/1/2018 

American 
Ornithological 

Society 

Chesser RT, Burns KR, Cicero C, Dunn JL, 
Kratter, AW, Lovette IJ, Rasmussen PC, 
Remsen JV, Jr., Stotz DF, Winger BM, Winker 
K. 2018. Fifty-ninth supplement to the 
American Ornithological Society's Check-list of 
North American Birds. Auk 135:798-813. 

From cited article: 
“…Genetic data…indicate 

that Picoides as 
previously constituted 

was polyphyletic and that 
these species are not true 

Picoides.” 

Birds MacGillivray's 
Warbler 

Oporornis 
tolmiei 

MacGillivray's 
Warbler 

Geothlypis 
tolmiei 1/1/2011 

American 
Ornithologists' 

Union 

Chesser RT, Banks RC, Barker FK, Cicero C, 
Dunn, JL, Kratter AW, Lovette IJ, Rasmussen 
PC, Remsen, JV, Jr., Rising JD, Stotz DF, 
Winker K. 2013. Fifty-second supplement to the 
American Ornithologists' Union Check-list of 
North American Birds. Auk 128:600-613. 

From cited article: 
“Phylogenetic analyses of 

sequences of 
mitochondrial and nuclear 

DNA…indicate that 
several species often 
placed in Oporornis 
(tolmiei…) are more 

closely related to 
Geothlypis species than to 

Oporornis sensu 
stricto…” 
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Birds Nashville 
Warbler 

Vermivora 
ruficapilla 

Nashville 
Warbler 

Leiothlypis 
ruficapilla 1/1/2019 

American 
Ornithological 

Society 

Chesser RT, Burns KR, Cicero C, Dunn JL, 
Kratter, AW, Lovette IJ, Rasmussen PC, 
Remsen JV, Jr.,Stotz DF, Winker K. 2019. 
Sixtieth supplement to the American 
Ornithological Society's Check-list of North 
American Birds. Auk 136:ukz042. 

From cited article: 
Leiothlypis “formerly 

considered part of 
Vermivora…or 

Oreothlypis…, but treated 
as separate…on the basis 

of genetic data…that 
indicate that species in 
Oreothlypis form two 

deeply divergent clades 
consistent with long-

recognized phenotypic 
differences, and that 

species in Leiothlypis are 
not closely related to 

Vermivora sensu stricto.” 

Birds Wilson's 
Warbler Wilsonia pusilla Wilson's 

Warbler 
Cardellina 

pusilla 1/1/2011 
American 

Ornithologists' 
Union 

Chesser RT, Banks RC, Barker FK, Cicero C, 
Dunn, JL, Kratter AW, Lovette IJ, Rasmussen 
PC, Remsen, JV, Jr., Rising JD, Stotz DF, 
Winker K. 2013. Fifty-second supplement to the 
American Ornithologists' Union Check-list of 
North American Birds. Auk 128:600-613. 

From cited article: 
“Phylogenetic analyses of 
sequences of nuclear and 

mitochondrial 
DNA…indicate that two 

species formerly placed in 
the genus Wilsonia 

(canadensis and 
pusilla)…form a clade 

with Cardellina 
rubrifrons. The generic 

name Cardellina has 
priority for this clade.” 
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Birds Yellow 
Warbler 

Dendroica 
petechia 
brewsteri 

Yellow 
Warbler Setophaga petechia 1/1/2011 

American 
Ornithologists' 

Union 

Chesser RT, Banks RC, Barker FK, Cicero C, 
Dunn, JL, Kratter AW, Lovette IJ, Rasmussen 
PC, Remsen, JV, Jr., Rising JD, Stotz DF, 
Winker K. 2013. Fifty-second supplement to the 
American Ornithologists' Union Check-list of 
North American Birds. Auk 128:600-613. 

From cited article: 
“Phylogenetic analyses 

of sequences of 
mitochondrial and 

nuclear DNA…indicate 
that all species formerly 

placed in 
Dendroica…form a 
clade with the single 
species traditionally 
placed in Setophaga 

(ruticilla). The generic 
name Setophaga has 

priority for this clade.” 

Herps Arroyo Toad Bufo 
californicus Arroyo Toad Anaxyrus 

californicus 2006 

Society for the 
Study of 

Amphibians and 
Reptiles 

Frost, D.R., Grant, T., Faivovich, J., Bain, R.H., 
Haas, A., Haddad, C.F.B., de Sa´, R.O., 
Channing, A., Wilkinson, M., Donnellan, S.C., 
Raxworthy, C.J., Campbell, J.A., Blotto, B.L., 
Moler, P., Drewes, R.C., Nussbaum, R.A., 
Lynch, J.D., Green, D.M., Wheeler, W.C., 2006. 
The amphibian tree of life. B. Am. Mus. Nat. 
Hist. 297, 1–370. 

This taxon of strictly 
North American toads 

was removed from “Bufo” 
(as well as were a number 
of other taxa) by Frost et 
al. (2006) as a revision to 

render a monophyletic 
taxonomy and with genera 

delimited to be more 
compact than the 
unwieldy "Bufo". 
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Herps 
California 
Red-legged 

Frog 

Rana aurora 
draytonii 

California 
Red-legged 

Frog 
Rana draytonii 2004 

Society for the 
Study of 

Amphibians and 
Reptiles 

Shaffer HB, Fellers GM, Voss SR, Oliver JC, Pauly, 
GB. 2004. Species boundaries, phylogeography and 
conservation genetics of the red‐legged frog (Rana 
aurora/draytonii) complex. Molecular ecology. 13:9 

Schaeffer et al. in a 2004 
genetics study 

determined that R. aurora 
actually consists of two 

species, R. aurora, and R. 
draytonii, whose ranges 
overlap only in a narrow 

zone in Mendocino 
County. Before being 

split into two species, two 
subspecies of Rana 

aurora were recognized: 
R. a. aurora, and R. a. 
draytonii. Frogs in the 

very large area between 
Del Norte County and the 
Walker Creek drainage 
in Marin County were 

considered to be 
intergrades. 

Herps Coast Range 
Newt 

Taricha torosa 
torosa 

California 
Newt Taricha torosa 2007 

Society for the 
Study of 

Amphibians and 
Reptiles (SSAR) 

Crother, B. I. (ed.). 2017. Scientific and Standard 
English Names of Amphibians and Reptiles of North 
America North of Mexico, with Comments 
Regarding Confidence in Our Understanding pp. 1–
102. SSAR Herpetological Circular 43. Kuchta, S. R. 
(2007). ''Contact zones and species limits: 
hybridization between lineages of the California 
Newt, Taricha torosa, in the southern Sierra 
Nevada.''Herpetologica, 63, 332-350. 

The Coast Range Newt 
was originally thought to 

be a subspecies of T. 
torosa based on 

geographic distribution 
and coloration. However, 
recent phylogeographic 
work on T. t. torosa and 
T. t. sierrae, has shown 
that the two subspecies 

constitute distinct 
evolutionary lineages 

justifying recognition as 
separate species. (Crother 

2017; Kuchta 2007). 
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Herps 
Coastal 
Western 
Whiptail 

Cnemidophorus 
tigris 

multiscutatus 

San Diegan 
Tiger 

Whiptail 

Aspidoscelis tigris 
stejnegeri 2002/2012 

Society for the 
Study of 

Amphibians and 
Reptiles 

Reeder TW, Cole CJ, Dessauer HC. 2002. 
Phylogenetic Relationships of Whiptail Lizards of the 
Genus Cnemidophorus (Squamata: Teiidae): A Test of 
Monophyly, Reevaluation of Karyotypic Evolution, 
and Review of Hybrid Origins. American Museum 
Novitates 2002(3365), 1-61. Crother et al. 2012. 
Society for the Study of Amphibians and Reptiles 
Herpetological Circular No. 39. Ed. Moriarty JJ. 

Genus changed from 
Cnemidophorus to 

Aspidoscelis (Reeder et al. 
2002) with the treatment 
of A. t. stejnegeri as the 

name of the subspecies of 
A. tigris occurring in 

coastal southern 
California. The common 
name was changed from 

Coastal Western Whiptail 
to San Diegan Tiger 

Whiptail in the Seventh 
edition of the S.S.A.R. list, 

published in 2012. 

Herps Granite 
Night Lizard 

Xantusia 
henshawi 
henshawi 

Granite 
Night Lizard Xantusia henshawi 2001 

Society for the 
Study of 

Amphibians and 
Reptiles 

Lovich, R. 2001. Phylogeography of the night lizard 
(Xantusia henshawi), in southern California: evolution 
across fault zones. Herpetologica 57(4):470-487. 

Called Xantusia henshawi 
henshawi -Henshaw's 
Night Lizard, after the 

discovery of X. h. gracilis. 
It was returned to full 
species status in 2001 

when Lovich elevated X. 
gracilis to a full species in 

2001. 

Herps 
Northern Red 

Diamond 
Rattlesnake 

Crotalus ruber 
ruber 

Red 
Diamond 

Rattlesnake 
Crotolus ruber 2000/2012 

The International 
Commission on 

Zoological 
Nomenclature 

The International Commission on Zoological 
Nomenclature (ICZN). 2000. Vol. 57: 189–190 
(multiple research/authors recognized). Retrieved from  
https://www.biodiversitylibrary.org/item/45022#page/2 
11/mode/1up .Stebbins, Robert C., and McGinnis, 
Samuel M.  Field Guide to Amphibians and Reptiles of 
California: Revised Edition (California Natural History 
Guides) University of California Press, 2012.  

ICZN ruled that the name 
Crotalus ruber Cope 1892 
takes precedence over C. 
exsul Garman 1884 when 
used as a specific epithet. 

This ruling removed 
subspecies status as well. 
Though, it didn't appear in 

field guides until 2012. 
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Herps 
Orange-
throated 
Whiptail 

Cnemidophorus 
hyperythrus 

beldingi 

Belding’s 
Orange-
throated 
Whiptail 

Aspidoscelis 
hyperythrus 

beldingi 
2002/2014 

Society for the 
Study of 

Amphibians and 
Reptiles 

Reeder TW, Cole CJ, Dessauer HC. 2002. 
Phylogenetic Relationships of Whiptail Lizards of 
the Genus Cnemidophorus (Squamata: Teiidae): A 
Test of Monophyly, Reevaluation of Karyotypic 
Evolution, and Review of Hybrid Origins. American 
Museum Novitates 2002(3365), 1-61. Taylor, Harry 
L. and James M. Walker. 2014. Pan-Peninsular 
pattern of morphological variation in Aspidoscelis 
hyperythra (Squamata: Teiidae), Baja California, 
Mexico. Southwestern Naturalist Jun 2014, Vol. 59, 
No. 2: 221-227.  

Genus changed from 
Cnemidophorus to 

Aspidoscelis (Reeder et 
al. 2002). A multivariate 

analysis of morphological 
variation in A. hyperythra 

by Taylor and Walker 
(2014) found evidence of 
differentiation between 
populations north and 

south of the Isthmus of La 
Paz, which have 
previously been 

recognized as the 
subspecies A. h. beldingi 

and A. h. hyperythra. 
SSAR no longer 

recognizes the subspecies, 
though it should be noted 

that this genus 
classification may still be 

in flux. 

Herps 
San Diego 
Banded 
Gecko 

Coleonyx 
variegatus 

abbotti 

San Diego 
Banded 
Gecko 

Coleonyx 
variegatus abbotti 

2015 
Society for the 

Study of 
Amphibians and 

Reptiles 

Leavitt, DH. 2015. Lineage Diversification in 
Southwestern Lizards: Accounting for Introgression 
at Multiple Timescales [PhD Thesis]. University of 
California, Davis in Davis CA, and San Diego State 
University in San Diego, CA 

New mt and nuDNA study 
shows this subspecies to be 
2 separate subspecies with 
an area of intergrade, all of 

which may occur in the 
Plan area. Since the 

majority of the Plan area is 
within C.v.abbotti range, 

we will continue to use the 
Plan name. 

Desert 
Banded 
Gecko 

Coleonyx 
variegatus 
variegatus 

Herps 
San Diego 
Horned 
Lizard 

Phrynosoma 
coronatum 
blainvillei 

Blainville's 
Horned 
Lizard 

Phrynosoma 
blainvillii 2004 

Society for the 
Study of 

Amphibians and 
Reptiles 

Montanucci RR. 2004. Geographic Variation in 
Phrynosoma Coronatum (Lacertilia, 
Phrynosomatidae): Further Evidence for a 
Peninsular Archipelago. Herpetologica 60(1):117-
139 

Montanucci (2004) 
treatment of P. blainvillii as 
a separate species from P. 

coronatum. 
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Herps 

San Diego 
Mountain 
Kingsnake 

Lampropeltis 
zonata pulchra 

California 
Mountain 
Kingsnake 

Lampropeltis zonata 7/31/2013 
Society for the 

Study of 
Amphibians and 

Reptiles 

E. A. Myers,J. A. Rodríguez-Robles, D. F. DeNardo, 
R. E. Staub A. Stropoli, S. Ruane, F. T. Burbrink. 
2013. Multilocus phylogeographic assessment of the 
California Mountain Kingsnake (Lampropeltis 
zonata) suggests alternative patterns of 
diversification for the California Floristic Province. 
Molecular Ecology 21:22  

This species was 
investigated using a multi-

locus nuclear dataset (Myers 
et al., 2013), finding 

multiple species-level taxa. 
This species now comprises 

the formerly recognized 
subspecies L. z. zonata, L. z. 

multicincta, and L. z. 
multifasciata (part), 

including populations from 
the Sierra Nevada north. 

San 
Bernardino 
Mountain 
Kingsnake 

Lampropeltis 
zonata 

parvirubra 

Herps Southern 
Rubber Boa 

Charina bottae 
umbratica 

Southern 
Rubber Boa Charina umbratica 2001 

Society for the 
Study of 

Amphibians and 
Reptiles 

Javier A. Rodríguez-Robles, Glenn R. Stewart, and 
Theodore J. Papenfus. 2001. Mitochondrial DNA-
Based Phylogeography of North American Rubber 
Boas, Charina bottae (Serpentes: Boidae). Molecular 
Phylogenetics and Evolution Vol. 18, No. 2, 
February, pp. 227–237 

Rodríguez-Robles et al. 
(2001) found C. b. 
umbratical to be 

morphologically and 
geographically distinct and 

were elevated to species 
status based in part on 
lineages using mtDNA 

evidence along with with 
allozyme data from a 

previous study (Weisman, 
1988, MS Thesis, CSU 
Polytechnic Pomona) 
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Herps Western Pond 
Turtle 

Clemmys 
marmorata 

pallida 
Southwestern 
Pond Turtle Actinemys pallida 

2001 
2002 
2003 
2008 
2016 

Society for the Study 
of Amphibians and 

Reptiles 

Holman, J.A. and U. Fritz.  2001. A new emydine 
species from the Middle Miocene (Barstovian) of 
Nebraska, USA with a new generic arrangement 
for the species of Clemmys sensu McDowell 
(1964) (Reptilia: Testudines : Emydidae). 
Zoologische Abhandlungen, Staaliches Museum 
fur Tierkunde Dresden 51, 331–354. Crother, B.I., 
et al. 2008. Scientific and standard English names 
of amphibians and reptiles of North America north 
of Mexico. Society for the Study of Amphibians 
and Reptiles, Herpetological Circular No. 37. J10. 
Spinks PQ, Thomson RC, McCartney-Melstad RC, 
Shaffer, HP. 2016. Phylogeny and temporal 
diversification of the New World pond turtles 
(Emydidae). Molecular Phylogenetics and 
Evolution. V103. 

In 2001, a new arrangement 
for the genus Clemmys was 
published by Holman and 

Fritz (2001), placing it into 
the genus Actinemys.  But in 
2002, Feldman and Parham 
(2002) placed it back to its 

earliest genus Emys because 
they did not recognize 

Actinemys as a monotypic 
genus. In 2003, the Society 

for the Study of Amphibians 
and Reptiles used Actinemys 

and Pacific pond turtle 
(Crother et al. 2008). 

Subsequently in 2016, 
Spinks et al. demonstrated 

deep phylogeographic 
divergence within the genus, 

corresponding to the 
previously recognized 

subspecies, and 
recommended full species 

recognition for pallida. 

Herps Western 
Spadefoot 

Scaphiopus 
hammondii 

Western 
Spadefoot Spea hammondii 1991 

Society for the Study 
of Amphibians and 

Reptiles 

Wiens JJ, and Titus TA. 1991. A Phylogenetic 
Analysis of Spea (Anura: Pelobatidae). 
Herpetologica 47:1 

Wiens and Titus (1991) 
recognized Spea as distinct 
from Scaphiopus, within 
which it was previously 
regarded as a subgenus. 

Mammals  San Diego 
Desert Woodrat  

Neotoma 
lepida 

intermedia  
Bryant's 
woodrat 

Neotoma bryanti 
intermedia  6/12/2014  

Arctos 
(https://arctos.databa 

se.museum/)  

Patton JL, Huckaby DG, Álvarez-Castañeda ST. 
The evolutionary history and a systematic revision 
of woodrats of the Neotoma lepida group. Univ of 
California Press; 2007.  

Patton et al. 2007 recognized 
N.byranti intermedia as 
distinct from N. lepida 
intermedia based on 

examination of > 4600 
museum specimens. The 

range of N. lepida intermedia 
is now recognized to be east 

of the Plan Area.  
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Plants California Black 
Walnut 

Juglans 
californica var. 

californica 

Southern 
California 

Black Walnut 

Juglans 
californica 1/1/2012 Jepson Flora Project 

Alan T. Whittemore 2012, Juglans californica, in 
Jepson Flora Project (eds.) Jepson eFlora, 
https://ucjeps.berkeley.edu/eflora/eflora_display.ph
p?ti d=29566, accessed on January 19, 2021. 

The Jepson Manual 
reclassified Juglans 

californica var. californica to 
Juglans californica and 
Juglans californica var. 

hindsii to Juglans hindsii 
following a 2007 molecular 

analysis of the genus Juglans 
by Aradhya et al.  

Plants Chickweed 
Oxytheca 

Oxytheca 
caryophylloides 

Chickweed 
Oxytheca 

Sidotheca 
caryophylloides 3/3/2005 Jepson Flora Project 

James L. Reveal & Thomas J. Rosatti 2012, 
Sidotheca caryophylloides, in Jepson Flora Project 
(eds.) Jepson eFlora, 
https://ucjeps.berkeley.edu/eflora/eflora_display.ph
p?ti d=82224, accessed on January 19, 2021. 

Jepson accepted synonym: 
Eriogonum caryophylloides. 

Plants 
Cleveland's 

Bush 
Monkeyflower 

Mimulus 
clevelandii 

Cleveland's 
Bush 

Monkeyflower 

Diplacus 
clevelandii 3/1/2017 Jepson Flora Project 

Naomi S. Fraga 2018, Diplacus clevelandii, in 
Jepson Flora Project (eds.) Jepson eFlora, Revision 
6, 
https://ucjeps.berkeley.edu/eflora/eflora_display.ph
p?ti d=23083, accessed on January 20, 2021. 

In 2012, the genus Mimulus 
was restructured based on 

genetic analysis by Barker et 
al. Most North American 
species were moved to 

Erythranthe.This species is 
one of those with axile 
placentation and long 
pedicels moved from 

Mimulus to Erythranthe. 

Plants Johnston's Rock 
Cress 

Arabis 
johnstonii 

Johnston's 
Rock Cress 

Boechera 
johnstonii 1/1/2012 Jepson Flora Project 

Michael D. Windham & Ihsan A. Al-Shehbaz 2012, 
Boechera johnstonii, in Jepson Flora Project (eds.) 
Jepson eFlora, 
https://ucjeps.berkeley.edu/eflora/eflora_display.ph
p?ti d=85470, accessed on January 07, 2021. 

Jepson accepted synonyms: 
Arabis hirshbergiae, 

Boechera hirshbergiae. 
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Plants Little Mousetail 
Myosurus 

minimus ssp. 
apus 

Little 
Mousetail 

Myosurus 
minimus 11/1/2001 Jepson Flora Project 

Alan T. Whittemore 2012, Myosurus minimus, in 
Jepson Flora Project (eds.) Jepson eFlora, 
https://ucjeps.berkeley.edu/eflora/eflora_display.ph
p?ti d=34224, accessed on January 28, 2021. 

The Jepson Manual does not 
recognize Myosurus minimus 
ssp. apus, which was initially 

distinguished from M. 
minimus by having shorter 

scapes. The California 
Native Plant Society (CNPS) 
has retained M. minimus ssp. 

apus pending further 
taxonomic review, noting 
that it is indistinguishable 
from hybrids of Myosurus 

minimus x sessilis yet occurs 
outside the known range of 
M. sessilis. Due to a lack of 

morphological 
differentiation, further 

genetic research is needed 
make a final determination. 

Plants Mud Nama Nama 
stenocarpum Mud Nama Nama 

stenocarpa 7/29/2013 Jepson Flora Project 

Sarah Taylor 2012, Nama stenocarpa, in Jepson 
Flora Project (eds.) Jepson eFlora, 
https://ucjeps.berkeley.edu/eflora/eflora_display.ph
p?ti d=34387, accessed on January 20, 2021. 

Jepson accepted synonym: 
Nama stenocarpum. 

Plants Palomar 
Monkeyflower 

Mimulus 
diffusus 

Palomar 
Monkeyflower 

Erythranthe 
diffusa 2/23/2017 Jepson Flora Project 

Naomi S. Fraga 2018, Erythranthe diffusa, in 
Jepson Flora Project (eds.) Jepson eFlora, Revision 
6, 
https://ucjeps.berkeley.edu/eflora/eflora_display.ph
p?tid=99116, accessed on January 07, 2021. 

This species has also been 
lumped with Mimulus 

palmeri prior to MSHCP 
inception, which may affect 

accuracy of historical 
records. Jepson accepted 

synonym: Mimulus 
grantianus. 
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Taxon 
MSHCP 
Common 

Name 

MSHCP 
Latin 
Name 

Current 
Common 

Name 

Current Latin 
Name 

Year 
Updated 

Naming 
Authority Citation Name Change Notes 

Plants Parish's 
Meadowfoam 

Limnanthes 
gracilis ssp. 

parishi 

Parish's 
Meadowfoam 

Limnanthes alba 
ssp. parishii 1/10/2008 Jepson Flora Project 

Robert Ornduff & Nancy R. Morin 2012, Limnanthes 
alba subsp. parishii, in Jepson Flora Project (eds.) 
Jepson eFlora, 
https://ucjeps.berkeley.edu/eflora/eflora_display.php
?ti d=86355, accessed on January 20, 2021. 

Jepson accepted synonym: 
Limnanthes versicolor var. 

parishii. 

Plants Round-leaved 
Filaree 

Erodium 
macrophyllum 

Round-leaved 
Filaree 

California 
macrophylla 3/1/2007 Jepson Flora Project 

Marisa Alarcón, Carlos Aedo & Carmen Navarro 
2012, California macrophylla, in Jepson Flora 
Project (eds.) Jepson eFlora, 
https://ucjeps.berkeley.edu/eflora/eflora_display.php
?ti d=80427, accessed on January 19, 2021. 

Jepson accepted synonym: 
Erodium macrophlluym var. 

californicum. 

Plants San Miguel 
Savory 

Satureja 
chandleri 

San Miguel 
Savory 

Clinopodium 
chandleri 4/22/2011 Jepson Flora Project 

Margriet Wetherwax & John M. Miller 2012, 
Clinopodium chandleri, in Jepson Flora Project 
(eds.) Jepson eFlora, 
https://ucjeps.berkeley.edu/eflora/eflora_display.php
?tid=80482, accessed on January 19, 2021. 

Jepson accepted synonym: 
Calamintha chandleri. 
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2022 Biological Monitoring Program Staff Training:  
• All staff participated in All-hands Meeting on February 9, May 16, and August 10, 2022.  
• Taxa Program Leads participated in Leads Meeting on January 5, February 2, March 2 

April 6, May 4, June 1, July 6, August 3, September 9, October 5, November 2, and 
December 7, 2022. 

• All staff completed and were certified for Wilderness First Aid Training (2-day course). 
• Manager/Supervisor attended The Wildlife Society - Western Section Conference 

(February 7-11, 2022 virtual). 
• Herp Taxa Lead attended the Bullfrog Management Workshop on March 30, 2022. 
• Herp Taxa Lead gave Western Pond Turtle virtual training to BMP biologists and staff - 

April 4 and in-field trapping training on May 4, 2022. 
• Avian Taxa Lead gave a Tricolored Blackbird and Turkey Vulture pre-survey training on 

April 5, 2022.  
• Mammal Taxa Lead attended San Bernardino Kangaroo Rat meeting on April 7, 2022. 
• Herp Taxa Lead attended virtual Western Partners in Amphibian and Reptile 

Conservation (PARC) conference on April 8-9, 2022. 
• Mammal Taxa Lead gave Los Angeles Pocket Mouse pre-survey presentation training to 

BMP biologists on May 16, 2022. 
• GIS Analyst attended Society for Conservation GIS (SCGIS) Online Conference, July 5-

9, 2022. 
• GIS Analyst attended Esri Conference, July 11-14, 2022. 
• Delhi Sands Flower-loving Fly Survey Lead attended online Weather Station HOBO® 

data logger training on July 19, 2022. 
• Two new Field Biologists, Gabe Elliott and Carly Martenson, were trained on database, 

scheduling, and upcoming project species protocols. 
• Biologist Supervisor, Herp Taxa Lead, DSF Survey Lead, and two field biologists 

attended the online Webinar: Surviving Savage Snake & Spider Bites on July 28, 2022. 
• Selected staff attended USGS briefings on several covered species for Carlsbad U.S. Fish 

and Wildlife Service office - virtual meeting on September 22, 2022. 
• Survey Lead II, Esperanza Sandoval, and Survey Lead Tara Graham took HOBO® (data 

logger) online training on November 29, 2022. 
• Mammal Taxa Lead, Jennifer Hoffman, attended The Wildlife Society Skull Workshop 

in Riverside on December 4, 2022. 
• Field Biologist Nicole Tomes-Orlale successfully passed the Quino Checkerspot 

Butterfly exam at the U.S. Fish and Wildlife Service - Carlsbad office - on December 7, 
2022. 
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