
 

AGENDA 
BOARD OF SUPERVISORS, COUNTY OF MONO 

STATE OF CALIFORNIA 

Regular Meetings: The First, Second, and Third Tuesday of each month. Location of meeting is specified just 

below. 

MEETING LOCATION Board Chambers, 2nd Fl., County Courthouse, 278 Main St., Bridgeport, CA 93517 

Regular Meeting 

March 7, 2017 

TELECONFERENCE LOCATION: Mammoth Lakes BOS Meeting Room, 3rd Floor Sierra Center Mall, 452 Old 

Mammoth Road, Mammoth Lakes, California, 93546; Board Members may participate from a teleconference 

location. Note: Members of the public may attend the open-session portion of the meeting from a teleconference 

location, and may address the board during any one of the opportunities provided on the agenda under 

Opportunity for the Public to Address the Board. 

NOTE: In compliance with the Americans with Disabilities Act if you need special assistance to participate 

in this meeting, please contact the Clerk of the Board at (760) 932-5534. Notification 48 hours prior to the 

meeting will enable the County to make reasonable arrangements to ensure accessibility to this meeting 

(See 42 USCS 12132, 28CFR 35.130). 

Full agenda packets are available for the public to review in the Office of the Clerk of the Board (Annex I - 74 North 

School Street, Bridgeport, CA 93517). Any writing distributed less than 72 hours prior to the meeting will be 

available for public inspection in the Office of the Clerk of the Board (Annex I - 74 North School Street, 

Bridgeport, CA 93517). ON THE WEB: You can view the upcoming agenda at http://monocounty.ca.gov. If 

you would like to receive an automatic copy of this agenda by email, please subscribe to the Board of 

Supervisors Agendas on our website at http://monocounty.ca.gov/bos. 

UNLESS OTHERWISE SPECIFIED BY TIME, ITEMS SCHEDULED FOR EITHER THE MORNING OR 

AFTERNOON SESSIONS WILL BE HEARD ACCORDING TO AVAILABLE TIME AND PRESENCE OF 

INTERESTED PERSONS. PUBLIC MAY COMMENT ON AGENDA ITEMS AT THE TIME THE ITEM IS 

HEARD. 

9:00 AM Call meeting to Order 

Pledge of Allegiance 

1. OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 

on items of public interest that are within the subject matter jurisdiction of the 

Board. (Speakers may be limited in speaking time dependent upon the press 

of business and number of persons wishing to address the Board.) 

http://monocounty.ca.gov/
http://monocounty.ca.gov/bos.


2. 
 

APPROVAL OF MINUTES 

 A .   Board Minutes 

  Departments: Clerk of the Board 

  
Approve minutes of the Regular Meeting held on February 7, 2017. 

 B .   Board Minutes 

  Departments: Clerk of the Board 

  
Approve minutes of the Regular Meeting held on February 14, 2017. 

 C .   Board Minutes 

  Departments: Clerk of the Board 

  
Approve minutes of the Special Meeting held on February 15, 2017. 

 D .   Board Minutes 

  Departments: Clerk of the Board 

  
Approve minutes of the Regular Meeting held on February 21, 2017. 

3.  RECOGNITIONS - NONE 

4.  BOARD MEMBER REPORTS 

  The Board may, if time permits, take Board Reports at any time during the 

meeting and not at a specific time. 

5.  COUNTY ADMINISTRATIVE OFFICE 

  CAO Report regarding Board Assignments 
  Receive brief oral report by County Administrative Officer (CAO) regarding 

work activities. 

6.  DEPARTMENT/COMMISSION REPORTS 

7.  CONSENT AGENDA 

  (All matters on the consent agenda are to be approved on one motion 

unless a board member requests separate action on a specific item.) 

 A. Mono County Children’s Medical Services (CMS) Plan Fiscal Year 2016- 
  2017 

  Departments: Health Department 

  
Proposed contract with California Department of Health Care 

  Services (DHCS) Children's Medical Services (CMS) branch pertaining to the CMS 
  Plan Fiscal Year 2016-2017. 



Recommended Action: Approve County entry into proposed contract with DHCS 
and authorize the BOS Chairperson to execute said contract on behalf of the 
County through signing the California Children Services (CCS) and Child Health 
and Disability Prevention Program (CHDP) Certification Statements. 

Fiscal Impact: There is zero impact to the Mono County General Fund. These 
programs are funded with a mix of Federal Title XIX (Medicaid), Federal Title XXI 
funds, State General Fund, and Realignment dollars totaling $252,558. 

B. 2017-2018 Boating Safety and Enforcement Financial Aid 
Program Agreement Board Resolution 

Departments: Mono County Sheriff's Office 

2017-2018 Boating Safety and Enforcement Financial Aid Program 
Agreement Resolution. 

Recommended Action: Adopt Resolution #17-__ authorizing Mono County’s 
participation in the FY 2017-2018 Boating Safety and Enforcement Financial Aid 
Program Agreement and designating the Sheriff-Coroner, Emergency Services 
Coordinator, and the Sheriff’s Finance Officer as authorized agents to sign for and 
administer Boating Safety and Enforcement Financial Aid Program 
Agreement. Provide any desired direction to staff. 

Fiscal Impact: This resolution will assist with meeting the program guidance for 
participation in the Boating Safety and Enforcement Financial Aid Program 
Agreement for Fiscal Year 2017-2018. When the agreement is awarded, the 
award will not exceed $131,065.00. There is no match requirement for this grant. 

C. Treasury Transaction Report for 1/31/2017 

Departments: Finance 

Treasury Transaction Report for the month ending 1/31/2017. 

Recommended Action: Approve the Treasury Transaction Report for the 
month ending 1/31/2017. 

Fiscal Impact: None. 

D. Safety Seat Checkup Proclamation 

Departments: Clerk of the Board 

Stephanie M. Tombrello, LCSW, Executive Director, SafetyBeltSafe USA, has 
requested the Board adopt a proclamation recognizing the week of April 2 - 
April 8, 2017, as Safety Seat Checkup Week. 

Recommended Action: Approve proposed 

proclamation. Fiscal Impact: None. 



E. Wheeler Crest Design Review Committee Appointments 
Departments: Community Development-Planning 

Consider Supervisor Stump's recommendations regarding reappointment of 
one new member and one existing member to the Wheeler Crest Design 
Review Committee. 

Recommended Action: Appoint one new member, Bob Weiland, and re-appoint 
one existing member, Judy Beard, to the Wheeler Crest Design 
Review Committee, as recommended by Supervisor Stump. 

Fiscal Impact: No fiscal impacts are expected. 

F. Appointments in Lieu of Election 

Departments: Clerk of the Board 

Appointment of Directors of Special Districts in Lieu of Election. The following 
Special Districts have vacancies to be filled: Birchim Community Services District 
and Wheeler Crest Community Services District. These Special Districts have 
submitted names for appointment/reappointment, as outlined in the staff report. 
These terms will expire on 11/30/2020. The Board of Supervisors is the governing 
body under Elections Code Section 10515 to make these appointments. 

Recommended Action: Appoint Robin Davis to Birchim Community Services 
District and William Dunlap to Wheeler Crest Community Services District, as 
recommended, to fill special district board vacancies. 

Fiscal Impact: None. 

G. Change to Allocation List for Public Health Department 

Departments: Finance, Public Health 

Proposed resolution amending the allocation list to reflect an increase to 
the full time equivalent (FTE) of the Director of Nursing from 0.8 FTE to 
0.9 FTE in the Public Health Department. 

Recommended Action: Adopt proposed resolution #R17-__, amending the 
Allocation List to reflect an increase to the full time equivalent (FTE) of the 
Director of Nursing from 0.8 FTE to 0.9 FTE in the Public Health Department. 

Fiscal Impact: The additional cost of this FTE increase is $4,762 ($2,797 for 
salary and $1,965 for benefits) for the remainder of FY 16/17 and this 
amount was included in the department’s mid-year budget request that was 
approved on February 21, 2017. The annual cost of this FTE increase is 
$8,670 ($4,983 for salary and $3,687 for benefits). 

8.  CORRESPONDENCE RECEIVED 
All items listed are located in the Office of the Clerk of the Board, and are available 
for 



review. Direction may be given to staff regarding, and/or the Board may 

discuss, any item of correspondence listed on the agenda. 

A. Letter from Terry Lee re Immigration 

Departments: Clerk of the Board 

Letter from Terry Lee of Swall Meadows regarding concerns over 
immigration enforcement. 

B. Letter from Craig Schrager re Sierra Center 

Mall Departments: Clerk of the Board 

Letter from Craig Schrager DDS to the Board of Supervisors 
regarding his experience as a tenant at Sierra Center Mall. 

9. REGULAR AGENDA - MORNING 

A. Update on Racial & Ethnic Disparity Grant 

Departments: Probation and Behavioral Health 20 

minutes (15 minute presentation; 5 minute discussion) 

(Karin Humiston, Robin Roberts, Stacie Casabian, Jazmin Puga-Sosa, Sal 
Montenez, Sofia Flores) - Presentation by Karin Humiston and Robin Roberts 
regarding update of the Racial and Ethnic Disparity Grant and review of future 
changes. 

Recommended Action: None (informational only). Provide any desired 
direction to staff. 

Fiscal Impact: None 

B. Review of Need for Continuation of Local Emergency 

10 minutes (5 minute presentation; 5 minute discussion) 

(Leslie Chapman, Ingrid Braun) - On January 31, 2017 the Mono County Sheriff 
declared a state of local emergency as a result of extreme winter weather. The 
Board of Supervisors ratified this declaration on February 7, 2017, and 
further declared a continuing state of emergency. Mono County Code Section 
2.60.080 requires that the Board of Supervisors review the need for continuing the 
local emergency every 14 days, and Government Code section 8630 requires that 
the Board review the need at least every 30 days until it is terminated. This item is 
provided for that purpose. 

Recommended Action: Review need for continuing the local emergency. If 
Board determines that need no longer exists, direct staff to prepare a 
declaration terminating local emergency. 

Fiscal Impact: None 



C. General Plan Amendments 

Departments: CDD 

PUBIC HEARING: 10:00 A.M. 

(Gerry Le Francois and Nick Criss) - 
Conduct a public hearing on General Plan Amendment 17-01, Part A and Part B 
(originally identified as 16-00020). Following the public hearing and discussion, 
adopt Resolution 17-__ approving addenda to the 2015 General Plan Final 
Environmental Impact Report and adopting General Plan Amendment 17-01 Part 
A, Annual Update and Part B, Land Use Element Chapter 25 Revisions Regarding 
Transient Rentals (originally identified as 16-00020). 
The 2015 General Plan Final Environmental Impact Report is too large to 
attach and can be accessed at the following link: 
https://monocounty.ca.gov/planning/page/general-plan-eir 

Recommended Action: GENERAL PLAN AMENDMENT 16-00020(a): 
1. Change Land Use Designation (LUD) of former Mountain Gate property from 
Rural Residential (RR) 5 & 10 to Open Space (OS) (affected APNs 002-140-033, 
002-490-002, -007, -008 & -011 are owned by Mono County); 2. Change LUD for 
Walker Behavioral Health property from Mixed Use 1-acre minimum to Public 
Facility (PF) (APN is 002-361-012 and is owned by Mono County); 3. Change LUD 
for Public Works property at West Walker River/North River Lane from Estate 
Residential (ER) to Public Facility (PF) (APN is 002-310-056); 4. Change LUD of 
Walker tennis courts from Estate Residential to Public Facility (APNs are 002-362- 
008 & -009); 5. Change LUD on various FEMA properties along North River Lane 
and Meadow Drive from Estate Residential (ER) to Open Space (OS) (APNs are 
002-290-005, 006, 007, 002-300-002, 002-310-001, -009, -038, -037, -035, and 
002-343-005; 6. Change LUD on APN 002-450-014 Antelope Valley Fire Station 
from Agricultural 10 (AG10) to Public Facilities (PF); 7. Add policy to Land Use 
Element, Antelope Valley Plan as follows: The RPAC endorses the use of 
FEMA/County properties on N. River Road and Meadow Lane as open space, 
without development for public improvements and facilities until 2041; 8. Change 
setback in Mixed Use district for residential uses from 0 feet to 10 feet; 9. Specify 
that a General Plan Amendment initiated by a private landowner must go before the 
Board of Supervisors for approval if the GPA is a major policy change with potential 
significant impacts countywide; and 10. Amend Chapter 16, Accessory Dwelling 
Units, to comply with AB2200 and SB1069. GENERAL PLAN AMENDMENT 16- 
00020(b): Revise General Plan Land Use Element Chapter 25 concerning transient 
rentals. Highlights of the recommended changes include: establish a process to 
permit transient rentals in residential areas if specific proposals are compatible with 
applicable area plans, extend noticing requirements for public hearings to 30 days, 
define Type I rentals as owner-occupied properties and set Use Permit Process for 
approval, define Type II rentals as vacant properties with off-site management and 
set a General Plan Amendment process for approval, require Vacation Home 
Rental Permits (Ch. 26) for both Type I and Type II rentals, eliminate solicitation of 
multi-parcel applications or setup of districts, focus on standard for approval as lack 
of reasonable opposition by neighbors directly affected rather than neighborhood 
support, and clarify “neighbor.” 

https://monocounty.ca.gov/planning/page/general-plan-eir


 
D. Presentation on Sierra Nevada Bighorn Sheep 

  1.5 hours (30 minute presentation; 1 hour discussion) 

  
(CA DFW staff and USFWS staff) - Presentation by CA DFW and 
USFWS regarding Sierra Nevada Bighorn Sheep Recovery efforts. 

  
Recommended Action: None (informational only). Provide any desired 
direction to staff. 

  
Fiscal Impact: None. 

10.  OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD on items of 

public interest that are within the subject matter jurisdiction of the Board. 

  (Speakers may be limited in speaking time dependent upon the press of 

business and number of persons wishing to address the Board.) 

11.  CLOSED SESSION 

 A .   Closed Session--Human Resources 

  
CONFERENCE WITH LABOR NEGOTIATORS. Government Code Section 

  54957.6. Agency designated representative(s): Stacey Simon, Leslie Chapman, 
Dave Butters, Janet Dutcher, and Anne Larsen. Employee Organization(s): Mono 

  County Sheriff's Officers Association (aka Deputy Sheriff's Association), Local 39-- 
majority representative of Mono County Public Employees (MCPE) and Deputy 

  Probation Officers Unit (DPOU), Mono County Paramedic Rescue Association 
  (PARA), Mono County Public Safety Officers Association (PSO), and Mono County 
  Sheriff Department’s Management Association (SO Mgmt). Unrepresented 

employees: All. 

 B .   Closed Session - Existing Litigation 

  Departments: County Counsel 

  
CONFERENCE WITH LEGAL COUNSEL – EXISTING LITIGATION. Paragraph 

  (1) of subdivision (d) of Government Code section 54956.9. Name of case: 

  Czeschin v. County of Mono; administrative citation appeal (Mono County Superior 
  Court Case No. CV 170001). 

 C .   Closed Session - Real Property Negotiations 

  
CONFERENCE WITH REAL PROPERTY NEGOTIATORS. Government Code 
section 54956.8. Property: Sierra Center Mall, Mammoth Lakes. Agency 
negotiators: Leslie Chapman, Janet Dutcher, Tony Dublino, Stacey Simon. 

  Negotiating parties: Mono County and Highmark Mammoth Investments, LLC. 

  Under negotiation: Price and terms of payment. 

12. 
 

REGULAR AGENDA - AFTERNOON 



A. Direction to Staff re Conway Ranch Request for Grazing 

Proposals Departments: Public Works; CAO 2.5 hours (15 

minute presentation; 2.25 hour discussion)  

(Tony Dublino) - Presentation by Tony Dublino regarding potential issuance by 
County of a Request for Proposals for Grazing at Conway Ranch. 

Recommended Action: Receive presentation and provide direction to staff 
regarding the issuance of an RFP for grazing on Conway Ranch, including, but 
not limited to, one of the following options: 1. Direct staff to prepare RFP for sheep 
grazing at Conway and Mattly Ranch. Any such proposal will require 
indemnification as well as applicant funding of any necessary CEQA. Once 
prepared, present to Board for approval, posting and publishing. 2. Direct staff to 
prepare RFP for cattle grazing at Conway and Mattly Ranch. Any such proposal 
will require indemnification as well as applicant funding of any necessary CEQA. 
Once prepared, present to Board for approval, posting and publishing. 3. Do not 
direct staff to prepare an RFP – allow current grazing lease to expire without 
subsequent lease in place. 

Fiscal Impact: None at this time. 

B. State Transportation Funding Legislation Update 

Departments: Public Works - Roads 30 minutes (10 

minute presentation; 20 minute discussion) 

(Garrett Higerd) - Two competing bills have been introduced in the California state 
legislature to address the transportation funding crisis that has been worsening over 
recent years. Draft letters have been prepared in support of both bills and attached 
for consideration. 

Recommended Action: Receive update on SB 1 (Beall) & AB 1 (Frazier) the 
“Transportation Funding and Reform Act” and AB 496 (Fong) the “Traffic 
Relief and Road Improvement Act”. Consider approval of a letter of support for 
one of the proposed bills – potentially with recommended amendments. 
Provide direction to staff. 

Fiscal Impact: None at this time. However, if signed into law, both proposals would 
significantly increase funding to maintain and improve local streets and roads and 
state highways. SB 1 (Beall) & AB 1 (Frazier) would be primarily funded by 
increases to state gas tax, vehicle registration fees, and diesel taxes and a partial 
restoration of weight fee diversions and partial loan repayments. AB 496 (Fong) 
would primarily be funded by weight fee diversions, loan repayments, vehicle sales 
and use taxes, and vehicle insurance taxes that are currently diverted to the state 
General Fund to pay for services like public health and human services. 

C. Request for Letter of Support for 

AB174 Departments: Public Works - 

Roads 5 minutes 



(Garrett Higerd) - Assemblyman Bigelow, along with a bipartisan coalition, 
introduced AB 174, which requires one voting member of the California 
Transportation Commission to reside in a county with a population of less than 
100,000. Currently, the California Transportation Commission consists of 11 
voting members. There are no requirements to fill these positions. This bill will 
ensure the voices of small, rural California counties are heard and will give our 
communities a needed seat at the table. This item is sponsored by Supervisor 
Johnston. 

Recommended Action: Approve proposed letter of support for AB174 
and authorize Chair to sign on behalf of the County. Provide any desired 
direction to staff. 

Fiscal Impact: None. 

ADJOURN 
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DRAFT MEETING MINUTES 

BOARD OF SUPERVISORS, COUNTY OF MONO 
STATE OF CALIFORNIA 

 
 

Regular Meetings: The First, Second, and Third Tuesday of each month. Location of meeting is 
specified just below. 

MEETING LOCATION Board Chambers, 2nd Fl., County Courthouse, 278 Main St., Bridgeport, CA 
93517 

 

Regular Meeting 
February 7, 2017 

Flash Drive Board Room Recorder 

Minute Orders M17-21 to M17-34 

Resolutions R17-09 to R17-11 

Ordinance ORD17-03 not used 
 

9:09 AM Meeting Called to Order by Chairman Corless. 
 
Supervisors present in Bridgeport:  Gardner and Peters  
Supervisors present in Mammoth: Corless, Johnston, and Stump 
Supervisors absent:  None 
 
*all votes done by roll call vote, facilitated by the Clerk of the Board 
 
Break: 10:52 a.m. 
Reconvene: 11:06 a.m.   
Lunch: 11:53 a.m. 
Reconvene: 1:02 p.m. 
Adjourn: 2:48 p.m. 
 
The Mono County Board of Supervisors stream all of their meetings live on the 
internet and archives them afterward.  To listen to any meetings from June 2, 
2015 forward, please go to the following link: 
http://www.monocounty.ca.gov/meetings 

 

 Pledge of Allegiance led by Supervisor Peters 
 

1. 

 

OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 
Gary Nelson, Mono City: 

 Had previously attempted to secure 2 lots at the Mono City Cemetery.  It’s been years and he 

http://www.monocounty.ca.gov/meetings
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still has not been able to secure those lots. Would like to see improvements to the parks and 
roads. Feels Mono City road is dangerous for the kids in the area to ride their bikes on. 

  

2. 
 

APPROVAL OF MINUTES 

 A. Board Minutes  

  Departments: Clerk of the Board 

  Approve minutes of the Regular Meeting held on December 13, 2016, as corrected. 
Johnston moved; Stump seconded 
Vote:  3 yes; 0 no; 2 abstain: Gardner and Peters 
M17-21 
Supervisor Corless: 

 Page 10, first sentence should read “This does not affect recreational and medical use of 
marijuana”.  

 Page 10, spelling of Jeff “Gunzick”.  

 B. Board Minutes  

  Departments: Clerk of the Board 

  Approve minutes of the Special Meeting held on December 20, 2016. 
Stump moved; Johnston seconded 
Vote:  3 yes; 0 no; 2 abstain: Gardner and Peters 
M17-22 

 C. Board Minutes  

  Departments: Clerk of the Board 

  Approve minutes of the Regular Meeting held on January 3, 2017, as corrected. 
Johnston moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-23 
Supervisor Johnston: 

 Page 7, please note on item 9a that Supervisor Stump had to leave prior to the vote. 

 D. Board Minutes  

  Departments: Clerk of the Board 

  Approve minutes of the Regular Meeting held on January 17, 2017. 
Peters moved; Gardner seconded 
Vote:  5 yes; 0 no 
M17-24 

3. 
 

RECOGNITIONS - NONE 

4. 
 
BOARD MEMBER REPORTS 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8523&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8524&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8518&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8542&MeetingID=526
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Supervisor Corless: 

 RCRC meeting highlights: Fire Memorandum of Understanding update from CALFire Chief 
Ken Pimlott and Craig Thomas of Sierra Forest Legacy, effort to use more fire in forest mgt. 
Invited them to come to Mono County to present MOU information.  

 Sunne McPeak/CA Emerging Technologies Fund  also came seeking support for legislation 
to continue CASF/broadband funding… 

 Stepping Up Initiative: Team Mono (CAO, Sheriff, DABH Director) attended conference with 
representatives from 50 or so California counties, focused on national effort to reduce mental 
illness in jails. Inspiring conference, looking forward to follow 

 Storm: Major impacts in Old Mammoth, including structural damage (red-tagging) to 
apartment buildings  

 Collaborative Planning Team: Update from Caltrans on District 9 issues/storm response, 
down personnel and equipment. HWY 108 restriction is in place. Other staffing updates from 
BLM and US Fish and Wildlife. Presentation from Steve Nelson/BLM on Ormat CDIV 
monitoring plan that was approved in January (related to letter of support on today’s 
agenda).  Eastern Sierra Land Trust presented on the Regional Conservation Partnership 
Award program—great opportunity for local ranchers.  

 Meeting w/City of Bishop re: ESCOG and broadband consortium issues, will be addressed at 
Feb. 17 ESCOG meeting in Bishop 

 Meeting w/Lynda Salcido, Bob Rooks, Supervisor Stump re: Emergency Medical Svcs, 
workshop happening on Feb. 15. 

 State PILT request from RCRC: In 2015, RCRC aggressively advocated for the $8 million in 
past due State Payment in Lieu of Taxes (PILT) monies owed by the California Department 
of Fish and Wildlife through the State Budget process. Advocacy continues this year, RCRC 
is asking for a letter of support from counties, will bring this item to the board soon 

Supervisor Gardner: 

 I attended the CSAC seminar on short term rentals in Sacramento.  It was very informative 
with information from other counties which are dealing with this issue.  CSAC will be 
providing information useful to us as we consider this issue in the future. 

 I also attended the Eastern Sierra Agency Advisory on Aging meeting in Bishop.  This group 
provides advice for senior programs in Inyo and Mono County.   It was useful to get 
information on the services we provide to our seniors and the impact they have on their 
quality of life. 

 I received a briefing from our First Five Commission Executive Director.  Again, it was very 
interesting to hear about these programs and their goals, and the clear effort that exists to 
measure their impact on Mono County children from birth to five years old.  I look forward to 
serving on that commission. 

 I worked with Caltrans to resolve twice a ice/road problem in June Lake.  They were quite 
responsive to the concerns of the residents. 

 My first “Coffee with the Supervisor” event is this Saturday, the 11
th
 at 10:00 AM at Trout 

Town Joe’s in June Lake.   This is an effort to provide an informal opportunity for citizens to 
meet with me and ask questions or provide information.   I will be doing these events monthly 
in the 3

rd
 District at different locations.   

Supervisor Johnston: 

 Shoveled a lot of snow along with many, many people. Trying to keep ahead of the snow has 
been challenging for many snow removal operators. 

 As noted by Supervisor Stump, I'd like to commend the Road Department for the continuing 
snow removal operations. 

 Visited the avalanche site in Long Valley; a huge amount of effort is going on there with snow 
removal and assistance with SCE as they replace damaged poles. 

 Talked to and met with an number of people regarding the Conway Ranch and sheep grazing 
issue. 
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 Attended the Mammoth Lakes Housing meeting; reviewed financial reports among other 
things.  Noted that there are almost 50 families on the waiting list for housing. 

 Attended the IMACA meeting in Bishop; discussed financial reports and food distribution 
systems in the region. 

 Attended the Fisheries Commission along with Supervisor Peters; good group working on a 
number of special projects. 

Supervisor Peters: 

 During the last few weeks I attended several local and state level meetings and community 
events including: 

 RCRC 1/18 

 Bridgeport RPAC on 1/19 

 Tourism Commission 1/31 

 Fisheries Commission 2/1 

 AV RPAC 2/2 

 I met separately with representatives of both Bridgeport and NMCC 

 Attended an Antelope Valley Lions Club Business meeting 2/4 and also 

 Then Annual Lions Club Speech contest on 1/30 

 I had the pleasure being one of the Judges for the County Poetry Out Loud Contest in 
Bridgeport on Sunday 2/5 

 I also met separately with Social Services Director Kathy Peterson and Behavioral Health 
Director Robin Roberts. I also had the opportunity to meet with Stacey Simon and Leslie 
Chapman and Jay Sloane and Tony Dublino 

 Also in last couple of weeks, I have met with representatives of CDFW Dr Tom Stephenson 
and Dawn Emory to better understand some of the challenges and opportunities that are 
facing our County. A special thank you to Jeff Simpson for all his time and help on these 
matters. 

 I will be holding Town Hall meetings next week on Monday the 13
th
 in Antelope Valley at 6pm 

and in Bridgeport at Memorial on Wednesday the 15
th
. With Behavioral Health during their 

quarterly Community Social 

 Later this week I will be traveling to Sacramento to continue the 2
nd

 round of the CSAC new 
supervisors workshop series 

Supervisor Stump: 

 1-18 : Attended the Tri Valley Water Commission. The Commission decided to hold off 
becoming a Groundwater Sustainability Agency until their March meeting so they could better 
understand the concerns coming from Inyo County. 

 1-31 : Attended a meeting with CAO Chapman, Inyo Water Department Director Bob 
Harrington, and Inyo CAO Carunchio to discuss the Groundwater Sustainability Act. My 
thanks to everyone for driving to Crowley to hold the meeting. 

 1-31 : Attended the CSA 1 meeting. Skate park project moving forward. We will see an 
agenda item on that soon. In addition, CSA 1 and the Sierra Club have joined to fund new 
blinds in the Crowley Community Center so presentations can be held during daylight hours. 
Thanks to Christy Milovich for her work on securing renewed Forest Service leases for CSA 
1 and CSA 2 TV and radio translator sites. 

 I want to thank all the Road Department crews for their excellent work dealing with the 
challenges posed by our seemly never ending storming weather. This includes their 
assistance to SCE in clearing a route to the power poles that were damaged in the Long 
Valley avalanche so that SCE could replace the poles and secure a redundant power supply 
from Mammoth to Swall Meadows. Without this repair if the back up circuit had failed those 
communities would have been in the dark. 

5. 
 
COUNTY ADMINISTRATIVE OFFICE 
Leslie Chapman: 
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 Update regarding the storm and emergency preparedness. She has had numerous briefings 
and meetings with the Town. Raining and flooding right now.  Shout out to Social Services 
group in Mammoth; they are preparing to open shelters and taking care of displaced families.  

 On the 26
th
, she attended harassment training, required for all managers and new leaders 

within 6 months.   

 Emergency Medical Services Board workshop will be coming up soon.  

 Met with Superintendent of Schools, Stacey Adler, to talk about a program called Footsteps 
to Brilliance;  will be giving a presentation next week. 

 On the 30
th
, met with the IT Steering committee advisory group. There will be ongoing 

training on hackers and how to protect ourselves, plus our website upgrades.  

 Attended CSAC Class in Sacramento on organizational leadership. 
 

6. 

 

DEPARTMENT/COMMISSION REPORTS 
 
Peter Chapman: 

 Re: LED lighting project almost done. $167k worth of labor and product into our facilities, 
looking to save money and power each year.  

7. 

 

CONSENT AGENDA 
 
Supervisor Peters: 
Mono County RCD has dedicated, hardworking individuals who aren’t recognized.  Regarding CSA 
#5, he wants to acknowledge Chair Steve Noble and the other members for their service and 
volunteer efforts, and the hard work by Joe Blanchard, who attends CSA meetings in the evening.   

  
(All matters on the consent agenda are to be approved on one motion unless a board 
member requests separate action on a specific item.) 

 A. Release Form for Round Fire Insurance Payment  

  Departments: Finance, County Counsel 

  On behalf of Wheeler Crest Community Services District, the Association of 
California Water Agencies Joint Powers Insurance Authority (ACWA 
JPIA) submitted $33,000 to Mono County as reimbursement for the debris removal 
cleanup by CalRecycle that occurred as a result of the 2015 Round Fire at property 
address 330 Rimrock Drive.  ACWA JPIA has requested a signed release form in 
order to close Wheeler Crest Community Services District's insurance claim.          

  Action: Approve and request Board Chair signature on release form provided by 
the Association of California Water Agencies Joint Powers Insurance Authority 
related to the County's receipt of $33,000 for Wheeler Crest Community Service 
District Round Fire debris removal reimbursement. 
Stump moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-25 

 B. Monthly Treasury Transaction Report 

  Departments: Finance 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8501&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8520&MeetingID=526
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  Treasury Transaction Report for the month ending 12/31/2016 

  Action: Approve the Treasury Transaction Report for the month ending 12/31/2016 
Stump moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-26 

 C. Appointments in Lieu of Election 

  Departments: Clerk of the Board 

  Appointment of Directors of Special Districts in Lieu of Election.  The following 
Special District has vacancies to be filled:  Mono County Resource Conservation 
District (two positions) This Special District has submitted recommendations for 
appointment/reappointment, as outlined in the staff report. The terms will expire on 
11/30/2020.  The Board of Supervisors is the governing body under Elections Code 
Section 10515 to make these appointments. 

  Action: Appoint Jim Reid and Hal Curti to the Mono County Resource Conservation 
District, as recommended, to fill special district board vacancies. 
Stump moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-27 

 D. County Service Area #5 Appointments  

  Departments: Clerk of the Board 

  Reappointment of two County Service Area #5 members. This item is sponsored by 
Supervisor Peters. 

  Action: Reappoint Helen Nunn and Joanne Werthwein to the County Service Area 
#5 board for terms expiring November 30, 2020. 
Stump moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-28 

 E. June Lake Citizens Advisory Committee Appointments  

  Departments: Community Development and Board of Supervisors 

  Reappointment of two June Lake Citizen Advisory Committee members. 

  Action: Reappoint Ann Tozier and Rob Morgan to the June Lake Citizens Advisory 
Committee, as recommended by Supervisor Gardner, for terms ending on 
December 31, 2020. 
Stump moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-29 

 F. Mono Basin RPAC Appointment and Terms Update 

  Departments: Community Development 

  Mono Basin RPAC appointment and four-year term update for existing membership. 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8534&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8556&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8551&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8550&MeetingID=526
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  Action: 1. Appoint Kristie Nelson to the Mono Basin Regional Advisory Planning 
Committee, as recommended by Supervisor Gardner for a term ending December 
31, 2020; and  2.  Convert prior two-year terms to four-year terms for existing 
committee members, consistent with new RPAC requirements established by the 
Board of Supervisors. 
Stump moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-30 

8. 
 

CORRESPONDENCE RECEIVED 

  

All items listed are located in the Office of the Clerk of the Board, and are available for 
review. Direction may be given to staff regarding, and/or the Board may discuss, any 
item of correspondence listed on the agenda. 

 A. Thank You Note from the Bridgeport Elementary School  

  Departments: Clerk of the Board 

  Thank you note received from the Bridgeport Elementary School's 7th and 8th 
grade classes regarding their Service Learning Project at the Bridgeport Visitor's 
Center. 

 B. Application for ABC License by Big Meadow Brewing Co.  

  Departments: Clerk of the Board 

  Copy of an application for Alcoholic Beverage License received from the State of 
California on behalf of James and Rosemarie Lierly, dba Big Meadow Brewing Co. 
 
Supervisor Peters:  

 Kudos to the Lierlys and the County for working hard toward making this happen.  

 C. Letter from Rodger Guffey re: June Lake restaurant 

  Departments: Clerk of the Board 

  Letter dated January 17, 2017 received from Rodger Guffey regarding an 
application for a new restaurant on Lakeview Blvd. in June Lake in the existing 
Chevron building. 

 D. Letter from American Lung Association re State of Tobacco Control Report  

  Departments: Clerk of the Board 

  Letter received on January 13, 2017 from the American Lung Association regarding 
the State of Tobacco Control Report to be released on January 25, 2017. 

***************** 

9. 
 

REGULAR AGENDA - MORNING 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8507&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8522&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8529&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8531&MeetingID=526
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 A. Bridgeport Medical Clinic Update 

  Departments: CAO 

  (Leslie Chapman) - Bridgeport Medical Clinic Update 

  Action: Hear update regarding the status of the Bridgeport Medical Clinic and 
provide direction. 
 
Leslie Chapman: 

 Went through her staff report, explained the drop in patient numbers, the financial losses 
sustained by Mammoth Hospital. Touched on several different options being pursued.  

Supervisor Peters: 

 To the public: If you have been going to Bridgeport Medical Clinic, your files are with 
Mammoth Hospital. Southern Mono Healthcare District does not include Bridgeport. In 2009, 
LAFCO looked at Bridgeport and decided it was inside their existing sphere of influence. 
Feels there are options out there for solving this problem. Medical services are important 
throughout Mono County, not just Bridgeport. Clinic in AV has made strides to serve that 
community. Feels it’s an Economic Development issue. The question is how do we go about 
accomplishing a profitable, sustainable clinic in Bridgeport? We need to continue to pursue 
an MOU with a provider.  

PUBLIC COMMENTS: 
Pam Haas-Duhart 
Gary Nelson 
Steve Noble 
Jimmy Little 
Misti Sullivan 
 
BOARD DISCUSSION: 
Supervisor Johnston: 

 On the Profit and loss statement, why the large increase in total operating expenses? In the 
LAFCO study, Bridgeport is not included in the Southern Mono Hospital District. Perhaps an 
expanded tax base should be looked at.  

 He’s never heard of support for reducing the subsidy to the Clinic.  Need to look at how to 
finance this, maybe take LAFCO up on expanding the district.  

Supervisor Peters: 

 There is great contribution from people outside of the area; tourism, etc.  Agrees with the 
LAFCO study to expand the district, or even to create a new district to serve the underserved 
areas in Mono County.  

 Thank you to all who took their time, all the signatures, all the letters written.  All aspects of 
Bridgeport came together to stand up for this issue. Great effort.  

 Would like to hear an update at March 14
th
 meeting in Bridgeport.  

Supervisor Stump: 

 Thanks the public for all the letters and petitions.  Agrees that there is a need.  Agrees with 
the subsidy and the offer of the building.  Supports CAO Chapman’s efforts to move this 
forward. Obtaining qualified applicants is out of the County’s control.  

 Notes of caution: under Prop 13, if you create a special district you are not guaranteed any 
property tax revenue.  

Supervisor Gardner: 

 Agrees with all comments already made.  Difficult to find another issue that is as important to 
quality of life more than healthcare.  Supports CAO’s efforts to find providers, use EMS, etc. 
Will take some time to do this well, but merits taking the time to come up with the best 
solution possible.  

Supervisor Corless: 

 Concurs with many of Board comments. Hears consensus on all the main issues.  Thank 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8508&MeetingID=526
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you to the community that spent their time writing letters and signing the petition. 

 

 B. Continuation of Local Emergency 

  Departments: Board of Supervisors 

  (Ingrid Braun) - Review state of local emergency, which was proclaimed by the 
Sheriff as Director of Emergency Services on January 31, 2017.  Consider 
ratification (by resolution) of a proclamation of local emergency made by the Sheriff 
on January 31, 2017 and declaration of continued state of local emergency. 

  Action: Adopt Resolution #R17-09, Ratifying Proclamation of Local Emergency and 
Declaring a Continued State of Local Emergency Due to Severe Winter 
Snowstorms which Commenced on January 21, 2017.  Provide any desired 
direction to staff. 
Johnston moved; Peters seconded 
Vote:  5 yes; 0 no 
R17-09 
 
Sheriff Braun: 

 Went through her staff report.  
Supervisor Corless: 

 Statewide proclamation did not include Mono County because State roads were not affected. 
The Federal highway funding they had access to did not cover snow or ice; snow removal is 
considered a normal expense.  

Stacey Simon: 

 Declaration is county wide, so any damages sustained county wide would qualify.   The state 
declaration would not have provided any funds for schools, only for CalTrans highways.   
Contact the Sheriff to report damages.  

 

 C. Conway Ranch Grazing RFP -- Direction to Staff Regarding Scheduling and 
Process 

  Departments: Public Works 

  (Tony Dublino) - Board direction to staff regarding timing and process for Board's 
receipt of input from wildlife agencies regarding Sierra Nevada Bighorn 
Sheep and Board's consideration of issuance of request for proposals for grazing on 
Conway Ranch. 

  Action: Schedule presentation by the USFWS and/or CADFW on Sierra Nevada 
Bighorn Sheep at the same meeting, but as a separate agenda item, as the Board 
considers issuance of a request for proposals for grazing at Conway Ranch.  
Stump moved; Gardner seconded 
Vote:  5 yes; 0 no 
M17-31a 
 
Supervisor Corless: 

 This is only to provide direction to staff from among the options presented regarding an RFP, 
not to discuss the grazing issue itself.  

Tony Dublino: 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8553&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8525&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8525&MeetingID=526
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 This is a process discussion only.  Gave a brief status update, met with DFW on February 3, 
talked about letters of interest received already.  The agencies do want to present a 
workshop to the Board.  

Supervisor Gardner: 

 He has spoken with County Council regarding a potential Conflict of interest and it is legal for 
him to participate. 

Stacey Simon:  

 Supervisor Gardner is not disqualified from the discussion on the Ranch. The Political 
Reform Act does not disqualify based on nonprofit service.  Gov section code 1091, when 
there’s a contract, the supervisor with the interest can vote, but item must pass without his 
vote. Today is not a contract.  

Tony Dublino: 

 Current lease terminates at end of this year.  
PUBLIC COMMENT: 
Big Horn Sheep Project: 
Advocates for option #2, would like to hear the latest updates from science.  
April Fall: 
Support for option #2 
Gary Nelson: 
Support for option #2, feels having Fish and Game there during the decision making process will 
allow their input.  

 
Supervisor Corless: 

 Thank you for emails on this topic, many in support of option #2.  
Supervisor Johnston: 

 This is a complex issue, doesn’t feel the Board Chambers are a great venue for a 
discussion.  Would rather see a real workshop. Previously requested the Board to process 
Conway Ranch through the Planning Commission. Conway is more than just grazing.  

 Wants a workshop where people can have their say, show their evidence. Can’t support any 
option unless modified to include a roundtable discussion, not just formal presentations.  

Supervisor Stump: 

 Supports option #2 on the 21
st
 as we’ve heard from public and in letters.  However, would 

like to see a 3
rd

 item added, for the County to sell Conway Ranch. $70k in liability insurance, 
$100k to get conservation easement in place, unknown staff time. Asked to add this option 
to the action.  

Supervisor Peters: 

 Would add to the support of #2, included as management review of Conway, what is the 
status of current grazing and aquaculture permitting?  Need to look at other uses of Conway 
while addressing the grazing.  

Supervisor Gardner: 

 Supports #2. Wants to make sure the item on the 21
st
 includes the ability to discuss the 

Ranch further, more than just a grazing RFP.  

  

 D. Employment Contract for Shannon Kendall, County Clerk/ Recorder/ Registrar  

  Departments: Human Resources 

  (Dave Butters) - Proposed resolution approving a contract with Shannon Kendall as 
County Clerk/ Recorder/ Registrar, and prescribing the compensation, appointment 
and conditions of said employment. 

  Action: Approve Resolution #R17-10, approving a contract with Shannon 
Kendall as County Clerk/ Recorder/ Registrar, and prescribing the compensation, 
appointment and conditions of said employment. Authorize the Board Chair to 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8537&MeetingID=526


DRAFT MEETING MINUTES 
February 7, 2017 
Page 11 of 14 
 

Note: 
These draft meeting minutes have not yet been approved by the Mono County Board of Supervisors 

 

execute said contract on behalf of the County. 
Fiscal Impact: The cost for this position for the remainder of FY 2016-2017 
(February 7 to June 30th) is approximately $67,256 of which $41,310 is salary; 
$9,856 is the employer portion of PERS, and $16,090 is the cost of the benefits and 
is included in the approved budget.   Total cost for a full fiscal year (2016-2017) 
would be $161,417 of which $99,144 is annual salary; $23,656 is the employer 
portion of PERS, and $38,617 is the cost of the benefits. 
Peters moved; Stump seconded 
Vote:  5 yes; 0 no 
R17-10 
 
Leslie Chapman: 

 A full recruitment was conducted, including advertising in several publications. Shannon 
Kendall was the successful candidate.  

 

 E. Employment Contract for Stacey Westerlund, Payroll & Benefits Manager  

  Departments: Human Resources, Finance 

  (Dave Butters, Janet Dutcher) - Proposed resolution approving a contract with 
Stacey Westerlund as Payroll & Benefits Manager, and prescribing the 
compensation, appointment and conditions of said employment.  

  Action: Approve Resolution #R17-11, approving a contract with Stacey Westerlund 
as Payroll & Benefits Manager for a term of three years from February 7, 2017 to 
February 6, 2020, and prescribing the compensation, appointment and conditions of 
said employment.  Authorize the Board Chair to execute said contract on behalf of 
the County. 
Fiscal Impact: The cost of this position for the remainder of FY 2016-2017 
(February 1 through June 30) is approximately $66,107 of which $40,420 is salary, 
$9,644 is the employer portion of PERS, and $16,043 is the cost of the benefits and 
is included in the approved budget.  Total cost for a full fiscal year would be 
$159,558 of which $97,008 is annual salary, $23,146 is the employer portion of 
PERS, and $39,404 is the cost of the benefits.  The 2% COLA approved by the 
Board of Supervisors on December 13, 2016, is the only salary increase 
included.  There is sufficient budget remaining in the fiscal year to cover the cost of 
this contract. 
Peters moved; Gardner seconded 
Vote:  5 yes; 0 no 
R17-11 
 
Janet Dutcher: 

 Stacey Westerlund has been payroll and benefits manager for 6 years, employed with Mono 
for 22 years. This is not a salary increase, just the COLA.  

 

10. 
 
OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 
 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8488&MeetingID=526
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Stacey Simon: 

 Ask to recall the emergency ratification to allow Bob Gardner to sign on behalf of the chair.  
Supervisor Corless: 

 Recall Item #9b to have board consensus to have pro tem Supervisor Gardner sign the 
resolution.  Board consensus.  

 
Lunch break at 11:53 

11. 

 

CLOSED SESSION 
 
The closed session item was cancelled.  

 A. Closed Session--Human Resources 

  CONFERENCE WITH LABOR NEGOTIATORS. Government Code Section 
54957.6. Agency designated representative(s): Stacey Simon, Leslie Chapman, and 
Dave Butters. Employee Organization(s): Mono County Sheriff's Officers 
Association (aka Deputy Sheriff's Association), Local 39--majority representative of 
Mono County Public Employees (MCPE) and Deputy Probation Officers Unit 
(DPOU), Mono County Paramedic Rescue Association (PARA), Mono County 
Public Safety Officers Association  (PSO), and Mono County Sheriff Department’s 
Management Association (SO Mgmt).  Unrepresented employees:  All. 

  THE REGULAR AGENDA WILL RECONVENE NO EARLIER THAN 1:00 P.M. 

12. 

 

OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 
 
No one spoke. 

13. 
 

REGULAR AGENDA - AFTERNOON 

 A. Letter of Support for MCWD's CEC Grant Application  

  Departments: Board of Supervisors 

  (Stacy Corless - Chairwoman) - Mammoth Community Water District is submitting a 
CEC Grant Application to fund the construction and sampling of a Geothermal 
Monitoring Well BLM2.  This letter, to be approved by the Mono County Board of 
Supervisors and signed by the Chairwoman, is in support of this grant application. 

  Action: Approve the Chairwoman's signature on a letter of support for Mammoth 
Community Water District to submit a CEC Grant Application to apply for funding for 
the construction and sampling of a Geothermal Monitoring Well BLM2.   
Johnston moved; Stump seconded 
Vote:  5 yes; 0 no 
M17-31 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8477&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8552&MeetingID=526
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 B. Quarterly Investment Report  

  Departments: Finance 

  (Gerald Frank) - Investment Report for the Quarter ending 12/31/2016 

  Action: Approve the Investment Report for the Quarter ending 12/31/2016 
Johnston moved; Stump seconded 
Vote:  5 yes; 0 no 
M17-32 
 
Gerald Frank: 

 Went through his staff report and spreadsheets. 
Bob Gardner: 

 Asked what happens if a special district doesn’t participate? 
Janet Dutcher: 

 Some districts don’t invest with the county; they have their own treasurer and can invest in 
their own pool.   

 

 C. Investment Policy and Delegation of Investment Authority  

  Departments: Finance 

  (Janet Dutcher, Gerald Frank) - Mono County Statement of Investment Policy and 
proposed Ordinance to Delegate Investment Authority to the Treasurer. 

  Action: Approve the Mono County Statement of Investment Policy as presented or 
amended.  
Gardner moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-33 
Introduce, read title, and waive further reading of proposed ordinance delegating 
investment authority to the County Treasurer. 
Johnston moved; Gardner seconded 
Vote:  5 yes; 0 no 
M17-34 
 
Gerald Frank: 

 Date will be amended from January 10 to February 7.  

 Explained the changes made to the policy 

 

 D. Mono County Legislative Platform Update - 2017 

  Departments: CAO 

  (Leslie Chapman) - Mono County Legislative Platform update for 2017 

  Action: 1)   Review draft 2017 Mono County Legislative platform; 2)  Adopt 2017 
Mono County Legislative Platform with amendments;  3)  Direct staff to distribute to 
Mono County state and federal legislators. 
 
Leslie Chapman: 

 Went through her staff report.  Shannon Kendall is tracking changes suggested by the 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8521&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8484&MeetingID=526
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8472&MeetingID=526
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Board.  The final document, should it be approved today, will go to the printers by Friday.  

 

 

 

ADJOURN at 2:48 p.m. 
 
ATTEST 
 
 
____________________________________ 
STACY CORLESS 
CHAIRMAN OF THE BOARD 
 
 
 
_____________________________________ 
HELEN NUNN 
SR. DEPUTY CLERK  
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DRAFT MEETING MINUTES 

BOARD OF SUPERVISORS, COUNTY OF MONO 
STATE OF CALIFORNIA 

 
 

Regular Meetings: The First, Second, and Third Tuesday of each month. Location of meeting is 
specified just below. 

MEETING LOCATION Board Chambers, 2nd Fl., County Courthouse, 278 Main St., Bridgeport, CA 
93517 

 

Regular Meeting 
February 14, 2017 

Flash Drive Board Room Recorder 

Minute Orders M17-35 to M17-39 

Resolutions R17-12 to R17-16 

Ordinance ORD17-03 
 

9:05 AM Meeting Called to Order by Chairman Corless. 
 
Supervisors present: Corless, Gardner, Johnston, Peters, and Stump.  
Supervisors absent:  None 
 
Break: 10:12 a.m. 
Reconvene: 10:19 a.m. 
Break: 1:15 p.m. 
Reconvene: 1:35 p.m. 
Break: 2:40 p.m. 
Reconvene: 2:47 p.m. 
Closed Session: 3:56 p.m. 
Adjourn: 4:40 p.m. 
 
The Mono County Board of Supervisors stream all of their meetings live on the 
internet and archives them afterward.  To listen to any meetings from June 2, 
2015 forward, please go to the following link: 
http://www.monocounty.ca.gov/meetings 

 

 Pledge of Allegiance led by Supervisor Gardner 
 

1. 

 

OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 
No one spoke. 
 

http://www.monocounty.ca.gov/meetings
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2. 
 

APPROVAL OF MINUTES - NONE 

3. 
 

RECOGNITIONS - NONE 

4. 
 

BOARD MEMBER REPORTS 

  

Supervisor Corless: 

 Thank you to social services, especially Cathy Young,  for work on behalf of those displaced by 
roof collapses and building damage due to snow in Mammoth. Animal control also offered 
assistance for displaced pets.  

 2/13: Behavioral Health Advisory Board—update on Davison House—approval to move 
forward with permit-ready plans; once the plans are developed, public outreach on the project 
can begin in earnest; will post a q and a on county website re: Davison. 

 Introduction to the current Mental Health Services Act Plan from Amanda Greenberg, BH’s 
recently hired MHSA coordinator. MHSA funds much of the excellent work done by the 
department, and our board will be hearing more about plan development this year. 

 Upcoming: ESCOG Friday—will discuss the new broadband consortium, update on regional air 
service 

 Next week—big meeting Tuesday, will suspend board reports—as alternative ask board 
members to submit a written report that perhaps could be posted on the website separate from 
meeting minutes.  

 NACo: submitted an interim policy resolution around support for outdoor Rec Act; will also 
participate in a Secure Rural Schools action. Will present resolution at legislative conference. 

Supervisor Gardner: 

 I attended the CSAC New Supervisors Institute in Sacramento Thursday Feb. 9 and Friday 
Feb. 10.  The sessions were interesting and useful.  The Institute will conclude with a session 
on April 20. 

 I held my first “Coffee with the Supervisor” on Saturday, Feb. 11 in June Lake.  There was no 
participation, but I will make a greater effort in the future to get more notice out to the media, 
and to get flyers posted in selected areas. 

 I continue to work with various constituents on several issues. 

 I also want to thank our many county employees for continuing to work long hours and for 
showing great patience in resolving the many problems resulting from the recent storms.  They 
make us proud! 

Supervisor Johnston: 

 Recognized and seconded previous comments commending road crews and other county 
departments with regard to recent weather and weather emergency events. 

 Attended a CSAC Executive Committee meeting.  Items presented included Cannabis actions 
by some entities, including the State Board of Equalization.  The San Bernardino attack was 
revisited by San Bernardino officials; it was an eye opening presentation.  One take away was 
to have our staff update their individual emergency contact information. 

 Attended the Local Transportation Commission meeting.  A number of items were reviewed 
including the Reds Meadow Road proposed reconstruction project, the recent storm impacts 
and the fact that State Hwy 108 is now officially closed to large trucks.  Also it was requested to 
have a review of weather response and communication during this winter, but after the winter is 
over. 

 Noted there continue to be drainage and snow removal issues throughout the Town. 

 Met with Town, County and CALTRANS staff regarding potential aesthetic guardrail 
specifications; there was general agreement and a policy proposal will be presented soon. 

 Asked for consideration of funding for a portable generator that could be used in prolonged 
power outages for powering a designated local service station(s). This would allow snow 
removal operators and others to access fuel supplies in adverse conditions. 
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Supervisor Peters: 

 CSAC 2/8-10 met with legislators and CSAC lobbyists 

 LTC  2/13 

 Met With CERT team Representatives 

 Met With Lynda Salcido Health department director 

 Missed CSA #5 conflict with Town Hall 

 Town Hall AV Last night and My Bridgeport Town Hall will be Wednesday night with the 
Behavioral Health Quarterly Social at Memorial hall 

 Today Aspen Fales Shoulder Widening Public Hearing CalTrans 3
rd

 attempt 4-7 Cal Trans 
Bridgeport 

 Road Closure 395 near Meadowcliff with traffic diverted on Eastside Lane 

 Power Outage Entire day on Thursday and Liberty solved the issues 

 Cottonwood trees 

 I had the pleasure of attending the NMCC community Valentines Dance on Saturday Night 

 Later this week I will also be attending the Bridgeport RPAC on Thursday Night 
Supervisor Stump: 

 2-13 : attended LTC – Congratulate Supervisor Peters for Elected Chair 

 Last Tuesday through Friday: Spent a considerable time working with residents on road, power 
and weather issues. Corresponded with Inyo County Supervisor Totheroh re Lower Rock Creek 
Road on the Inyo side. Thanks Public Works and CAO Chapman for the constant updates he 
received and was able to pass along to those affected. .  

5. 

 

COUNTY ADMINISTRATIVE OFFICE 
 
Leslie Chapman: 

 Spent time last week in multiple weather briefings and command briefings.   

 She has been working on several workshops: EMS tomorrow, South County today, next 
Tuesday mid-year budget. Ready to go.  

 Requests from Town, have a shortage of big trucks to move snow.  

 MLFD and conservation corps and prisoner group, been digging out fire hydrants, propane 
tanks, storm drains, getting ready for the next storm.  

 

6. 

 

DEPARTMENT/COMMISSION REPORTS 
 
Shannon Kendall, Clerk of the Board: 

 Two main projects: e-Recording. Moving along, a few more things to come together, hoping 
to be completed within 2-3 months.  

 e-Disclosure docs with FPPC project.  There has been lots of work done on the database to 
import all the information so we can send out log in information to everyone. There is a 
Conflict of Interest code section that we may be able to work on with County Counsel. 

 Talk of special election for cannabis, possibly in November. Keeping in touch with Town.  

 Assistant County Clerk position is currently open. We will continue flying the position but we 
do have two county employees to interview. We need our office to be fully staffed again.  

 
Joe Blanchard, Public Works: 

 Biomass boiler; the manufacturer came out.  We need 3 phase power, we had to install a 
new transformer.  

 Starting Walker Senior Center generator today.  

 Snow removal around the entire county, digging out cars, fixing leaks.  
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Stacie Casabian, Probation: 

 1
st
 drug court graduation on the 25

th
. He was in program 585 days, only 3 positive tests, 383 

days since last positive test. Attended 425 AA meetings, has started his own AA meeting in 
his area. He wrote journal entries, letters to the judge. He has faced many challenges during 
this time but is a success. Proving to be a great program so far.  

 
Kathy Peterson, Social Services: 

 Opened Red Cross shelter this weekend. Saturday we learned another 8 people were 
displaced.  New shelter opened Sunday, took over Monday. Still open and involved. CAO 
Chapman sent out a call for housing, Mammoth resident offered 3 rooms. Red Cross has 
agreed to stay here because of our upcoming weather events at least through Monday.  

 
Sheriff Braun: 

 Great cooperation and work put in by everyone to make emergency services happen.  Thank 
the entire county for the hard work. Thank you to Mammoth High School for opening up their 
gym.  Encouraged shoveling roofs early and often.  

 
Barry Beck, Assessor: 

 Regarding property damage from the recent storms, the Assessor’s Office is reaching out 
with a calamity claim to those who may have sustained damage.  Have received a list from 
MLFD and TOML of damaged properties they are aware of. Under the calamity program, if a 
structure sustains damage, they are required to appraise the current structure and deduct a 
percentage from the overall assessed value.  

 
Jeff Walters, Roads: 

 Long hours lately by the Roads crew. Road closures, rock slides, mud slides, floods.  
Cooperative efforts by all the agencies involved.  

 Current status of roads in June Lake, Benton, Coleville.  Several dirt roads suffered serious 
degradation but are now fixed and open again. Golden Gate Rd in Walker was closed last 
week and is still closed. Mill Canyon in Coleville had a slope failure a few years ago, but has 
not slid at all even with all the rain. Still closed at gate due to concern that it may slide, 
however.   

 Fuel gelling issue, has had conversations with fuel supplier.  Assured it will not gel again.  

 Ongoing work continues, reevaluating roads, many still under snow. Some equipment 
failures, but should be running again soon.  

 Detour off the 395 due to mudslide by Meadowcliff.  Concern over rigs on Cunningham; that 
bridge is not suitable for the heavy loads. Larsen Ln and Topaz Ln are good.  

 

7. 
 

CONSENT AGENDA 

  

(All matters on the consent agenda are to be approved on one motion unless a board 
member requests separate action on a specific item.) 
 
Supervisor Gardner: 

 Two Consent items require matches, where is that money? 
Janet Dutcher: 

 Those are for the next budget cycle which has not been formulated yet.  Emergency 
management is funded by general fund, OHV match normally budgeted through Sheriff. Match 
identified through application process.  

 A. Mono County Child Care Council Certification Statement Regarding 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8530&MeetingID=535
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Composition of Local Planning Council Membership 

  Departments: Clerk of the Board 

  The Board of Supervisors and Superintendent of Schools make the appointments of 
the Council Members to the Mono County Child Care Council. The submission of 
the Certification is required annually by the California Department of 
Education.  The Certification Statement Regarding Composition of LPC 
Membership certifies that the membership criteria as established under the 
Education Code, Section 8499.3, are met.   This item has been sponsored by 
Supervisor Corless. 

  Action: Approve the Membership Certification for the Mono County Child Care 
Council and authorize the Board Chair to sign the Certification. 
Gardner moved; Johnston seconded 
Vote:  5 yes; 0 no 
M17-35 
 

 B. 2017-2018 Off-Highway Vehicle Grant Board Resolution 

  Departments: Mono County Sheriff's Office 

  Proposed resolution 2017-2018 Off-Highway Vehicle Grant Board Resolution. 

  Action: Adopt Resolution #17-12, approving the application for State Off-Highway 
Vehicle Grant FY 2017-2018.  
Gardner moved; Johnston seconded 
Vote:  5 yes; 0 no 
R17-12 
 

 C. California Emergency Management Agency Fiscal Year 2017-2018 Emergency 
Management Performance Grant Program Board Resolution  

  Departments: Mono County Sheriff's Office 

  Proposed resolution California Emergency Management Agency Fiscal Year 2017-
2018 Emergency Management Performance Grant Program Board Resolution. 

  Action: Adopt Resolution #17-13, authorizing Mono County’s participation in the FY 
2017-2018 Emergency Management Performance Grant (EMPG) Program and 
designating the Sheriff-Coroner, Emergency Services Coordinator, and the Sheriff’s 
Finance Officer as authorized agents to sign for and administer the EMPG Grant.  
Gardner moved; Johnston seconded 
Vote:  5 yes; 0 no 
R17-13 
  

 D. Office of Homeland Security Fiscal Year 2017-2018 Homeland Security Grant 
Program Board Resolution  

  Departments: Mono County Sheriff's Office 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8530&MeetingID=535
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  Proposed resolution Office of Homeland Security Fiscal Year 2017-2018 Homeland 
Security Grant Program Board Resolution. 

  Action: Adopt Resolution #17-14,   uthorizing participation in the Office of 
Homeland Security FY 2017-2018 Homeland Security Grant Program and 
designating the Sheriff-Coroner, Emergency Services Coordinator, and the Sheriff’s 
Finance Officer as authorized agents to sign for and administer the Homeland 
Security Grant.  
Gardner moved; Johnston seconded 
Vote:  5 yes; 0 no 
R17-14 
 

 E. 2017-2018 Department Of Alcoholic Beverage Grant Assistance Program  

  Departments: Mono County Sheriff's Department 

  Proposed resolution 2017-2018 Department Of Alcoholic Beverage Grant 
Assistance Program.   

  Action: Approve Resolution #17-15, authorizing Mono County’s participation in the 
FY 2017-2018 Department of Alcoholic Beverage Control (ABC) Grant Assistance 
Program and designating the Sheriff-Coroner, Emergency Services Coordinator, 
and the Sheriff’s Finance Officer as authorized agents to sign for and administer the 
ABC Grant.  
Gardner moved; Johnston seconded 
Vote:  5 yes; 0 no 
R17-15 
 

 F. Ordinance Delegating Investment Authority to the County Treasurer  

  Departments: Finance 

  Proposed ordinance delegating investment authority to the County Treasurer. 

  Action: Adopt proposed ordinance delegating investment authority to the County 
Treasurer. 
Gardner moved; Johnston seconded 
Vote:  5 yes; 0 no 
ORD17-03 
 

8. 
 

CORRESPONDENCE RECEIVED 

  

All items listed are located in the Office of the Clerk of the Board, and are available for 
review. Direction may be given to staff regarding, and/or the Board may discuss, any 
item of correspondence listed on the agenda. 

 A. February 2017 Agriculture Report  

  Departments: Clerk of the Board 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8543&MeetingID=535
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  February 2017 report from the Inyo-Mono Agricultural Commissioner. 

 B. Joint County Affordable Care Act Letter  

  Departments: Social Services; Public Health; Behavioral Health 

  Joint letter from California county associations that outlines the effects of repeal of 
the Affordable Care Act without an adequate replacement. 

 C. Application for ABC License by Twin Lakes Resort  

  Departments: Clerk of the Board 

  Application for ABC License by Tim and Misti Sullivan, dba Twin Lakes Resort. 

9. 
 

REGULAR AGENDA – MORNING 
 

 A. FOOTSTEPS2BRILLIANCE Presentation  

  Departments: CAO/Superintendent of Schools Adler 

  (Superintendent Stacey Adler) - Presentation by Superintendent Adler regarding 
Footsteps2Brilliance educational program. 

  Action: Hear presentation, provide comments and direct staff to include request for 
funding in the midyear budget review. 
 
Stacey Adler: 

 Went through her power point presentation. 

 The Footsteps 2 Brilliance support team will be collecting and sending data continuously so 
we can see how often it’s accessed, and from where in the county. Along with school test 
results we can judge the success. 

 Right now, the county office is footing the bill, but is asking for contributions from other 
sources, too: the Board of Supervisors, Town of Mammoth Lakes, Mammoth Mountain, 
Mammoth Hospital board, and others. Private sources, too, but not many here. 

 She does not have literacy rates for adults in front of her, but could look at statistics.  

 She will be going to a tribal meeting with the Benton tribe in March, would welcome 
Supervisor Stump’s assistance in reaching out to them.  

 Mono County Public Health is already a partner, but no monies have been contributed at this 
time.  

 This has not yet been integrated into the school curriculum, but they will get training and 
hopefully will. They are looking at the 1

st
 week of March for training, coming back in April, 

and in fall for follow up trainings. Ongoing remote support throughout the year as well.  

 Intends to ask for $10k per year for 5 years.  
Supervisor Gardner: 

 Does the program require constant data from testing to reflect the impact of the program?  
What is the source of funding? Do you have literacy rates for Mono County? 

Supervisor Stump: 

 Has this program also been discussed with tribes?  
Supervisor Johnston: 

 Mono County is already a partner? What does that mean?  
Supervisor Peters:  

 Is this currently integrated into school curriculum?  

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8549&MeetingID=535
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 SA: not yet, but they will get training and hopefully will. 1
st
 week of march fro training, coming 

back in April and in fall for follow up trainings. Ongoing remote support throughout the year 
as well.  

Leslie Chapman: 

 She has put a policy item in the midyear budget so the board can decide if they’d like to 
make a commitment to this program.  

 B. South County Facility Comparative Analysis 

  Departments: Public Works, Finance 

  (Tony Dublino, Janet Dutcher) - Presentation by Tony Dublino and Janet Dutcher 
regarding options for a South County Facility in Mammoth Lakes. 

  Action:   Revisit negotiations with SCM for Lease only and maintain progress on 
McFlex concept – continue coordination on MOU and site planning with Town, 
explore and develop procurement alternatives for Architect/Engineering, and revisit 
direction on March 14th. 
Stump moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-36 
 
Tony Dublino: 

 Went through his power point analyzing differences between options of lease or purchase of 
Sierra Center Mall versus a new building at another location.  

Supervisor Corless:  

 There will not be a decision made today, this is on to give staff direction.  A direction could 
be to produce site plans at the next meeting.  

General board discussion, questions and answers with Tony and Garrett.  
 
Paul Rudder, Sierra Center Mall: 

 Drew Hild was unable to attend today. Feels the estimated need of a 90 car parking lot 
would not be adequate. Health and safety items are not a tenant responsibility.  Went over 
several things he and his partner are currently working on, recent improvements, 
improvements that were derailed because of the weather. Addressed his letter in packet, 
dated February 8. Many of the Board’s questions haven’t been hashed out yet because it all 
takes time. Knows there are things that need to be fixed. SCM has served the County for 
over 20 years.  Would like to sit down with the County’s team and go over exactly what the 
County’s needs are.  

Pam Kobylarz, Town Manager TOML: 

 TOML Council has not had a formal discussion regarding the future of the Town offices. Will 
be brought up tomorrow night. Town is facing similar issues with their current location that 
the County faces. Town may be interested when their lease expires to look at other options.  

 The McFlex parcel was purchased in 2007 by Town, County, and Hospital. MOU says, in 
part, the Town and County agree to work together to use the property, mutually beneficial 
use of the property.  

Break at 1:15, move to item 13a 
 

 C. Program Supplement Agreement for the Systemic Safety Analysis Report 
Project (SSARP)  

  Departments: Public Works - Engineering Division 

  (Garrett Higerd) - The SSARP will identify areas of safety concern on the Mono 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8498&MeetingID=535
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8515&MeetingID=535
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8515&MeetingID=535


DRAFT MEETING MINUTES 
February 14, 2017 
Page 9 of 13 
 

Note: 
These draft meeting minutes have not yet been approved by the Mono County Board of Supervisors 

 

County maintained road network and will be used to improve the safety of the whole 
system by identifying the most effective future safety projects. 

  Action: Consider and potentially adopt proposed resolution #R17-16,  "A 
Resolution of the Mono County Board of Supervisors, State of California, Approving 
Program Supplement Agreement No. 0O91 Rev. 000 to Administering Agency-State 
Master Agreement No. 00187S for the Systemic Safety Analysis Report Project." 
Peters moved; Gardner seconded 
Vote:  5 yes; 0 no 
R17-16 
 
Garrett Higerd: 

 Outlined his staff report.  
 

 D. The Crowley Lake Skatepark  

  Departments: Public Works 

  (Peter Chapman) - Request Board approval to release the Crowley Lake Skatepark 
Project Manual soliciting requests for bids (RFB) from qualified firms. 

  Action: Approve release of the Crowley Lake Skatepark Project Manual RFB. 
Stump moved; Johnston seconded 
Vote:  5 yes; 0 no 
M17-37 
 
Peter Chapman: 

 Went through his staff report.  
Supervisor Stump: 

 Planning Commission has given their approval on concept, but he wants to see actual plans.  
Kim McCarthy, CSA: 

 Thank you for the opportunity and for the board hearing this today. Outlined their budget.  

 

 E. Medi-Cal Inmate Program 

  Departments: Social Services 

  (Kathryn Peterson) - Proposed contract with Department of Health Care Services 
pertaining to the Medi-Cal County Inmate Program for FY 2016-17 and FY 2017-18. 

  Action: Approve County entry into proposed contracts and authorize the Board 
Chair to execute said contracts on behalf of the County. Authorize Board Chair to 
sign the MCIP Participation form to certify county interest in participation. Provide 
any desired direction to staff. 
Johnston moved; Stump seconded 
Vote:  5 yes; 0 no 
M17-38 
 
Kathy Peterson: 

 Went through her staff report. Possible to go back to October 2016 and see if there are 

reimbursable expenses.     

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8536&MeetingID=535
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 F. Executive Order Regarding "Sanctuary Jurisdictions"/Cooperation with 
Federal Immigration Enforcement 

  Departments: CAO, Behavioral Health, Social Services, Sheriff 

  (Leslie Chapman, Ingrid Braun, Kathy Peterson, Robin Roberts, Lynda Salcido) - 
Discussion of President Trump's January 25, 2017, Executive Order restricting 
federal grant funding for "Sanctuary Jurisdictions" (defined in the Order as entities 
or officials which prohibit or restrict the sharing of immigration status information 
with federal authorities or which prohibit or restrict the maintenance of such 
information) as well as any other jurisdiction as determined by the Secretary of 
Homeland Security, and its potential impacts on and within Mono County. 

  Action: Hear presentation from staff and have discussion regarding President 
Trump's Executive Order. Provide direction to staff regarding possible County 
response, which may include, but need not be limited to: providing information to 
the public through staff letter, other community outreach, or formal Board 
Proclamation regarding the County's position and/or current law regarding 
cooperation with federal immigration enforcement efforts. 
 
Stacey Simon: 

 Went through staff report. The executive order is very broadly worded, very poorly worded 
and is unclear. There is no real definition of what a “sanctuary” jurisdiction means. We know 
if we fail to comply with Section 1373, we will be considered a sanctuary jurisdiction. Under 
the US Constitution, the President does not have spending authority. Congress’ power is 
even limited; cannot withhold funding in such a broad manner. 

 We will be participating in biweekly conference calls with other county counsels.  We don’t 
know as a government agency, what we might do that might trigger a penalty.  It is 
undefined and unclear.  

 Withholding funding has to be tied to the infraction. All of these issues are being addressed 
through multiple lawsuits. Coercion can be held in violation of the 10

th
 amendment.  We may 

not see loss of federal funds but there will be fallout based on the confusion around this 
order.  

 Would like this to be a regular update item, back on agenda in a few weeks. 
Supervisor Gardner: 

 Believes it’s very difficult to cut off grants using other laws. Cannot overstate that we 
understand it would be very hard to see this through to ending federal funding.  

Robin Roberts: 

 She can provide context from a different angle.  Believes treating this as a public matter is 
very important.  Tremendous amount of fear right now; people are afraid to be in public right 
now. 

Sheriff Braun: 

 Her office is following CA law and if they receive an ICE detainer request, it simply means 
ICE wants to talk to the person. It does not happen often. Concern for law enforcement in 
general is #8b – it is beyond the scope of adhering to CA law.  We are not immigration 
enforcement. Wants everyone in the community to feel safe and trust law enforcement. A 
detainer is not the same as a warrant, it is merely a request.  

Kathy Peterson: 

 There is a pervasive outward sense of fear. They are following state and federal law, not 
giving out immigration status information about clients.  We are a safe place, a safety net for 
the community.  

Tim Kendall: 

 DA deals with undocumented persons every day as victims of crime.  Philosophy has always 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8568&MeetingID=535
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been to assist everyone. They issue visas, they will always extend their help to everyone.  
There are many obligations under federal law, but there is no intention of actively becoming 
a mechanism for ICE. Balancing act we all have to deal with, but the DA will operate as they 
always have.  

 
Board Discussion: 

 Staff should reissue a version of the prior letter to the community and focus on immigration. 
Add statements from legislative platform, describe what we do already or that we are not 
changing our existing practices.  Add that it is an ongoing process, that the original order is 
fallible and impossible to know what we’re supposed to do. 

 Many are confused and scared by this, partially because of unclear language.  

 

10. 

 

OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 
No one spoke.  
 

11. 

 

CLOSED SESSION 
 
Nothing to report out of Closed Session. 

 A. Closed Session--Human Resources 

  CONFERENCE WITH LABOR NEGOTIATORS. Government Code Section 
54957.6. Agency designated representative(s): Stacey Simon, Leslie Chapman, and 
Dave Butters. Employee Organization(s): Mono County Sheriff's Officers 
Association (aka Deputy Sheriff's Association), Local 39--majority representative of 
Mono County Public Employees (MCPE) and Deputy Probation Officers Unit 
(DPOU), Mono County Paramedic Rescue Association (PARA), Mono County 
Public Safety Officers Association  (PSO), and Mono County Sheriff Department’s 
Management Association (SO Mgmt).  Unrepresented employees:  All. 

 B. Closed Session - Exposure to Litigation 

  CONFERENCE WITH LEGAL COUNSEL – ANTICIPATED LITIGATION. Significant 
exposure to litigation pursuant to paragraph (2) of subdivision (d) of Government 
Code section 54956.9. Number of potential cases: One. Facts and circumstances: 
Conway Ranch Sheep Grazing. 

 C. Closed Session - Existing Litigation 

  CONFERENCE WITH LEGAL COUNSEL – EXISTING LITIGATION. Paragraph (1) 
of subdivision (d) of Government Code section 54956.9. Name of case: Desert 
Survivors, et al. v. United States Department of Interior, et al. (Case No. 3:16-cv-
01165-JCS). 

 D. Closed Session - Existing Litigation 
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  CONFERENCE WITH LEGAL COUNSEL – EXISTING LITIGATION. Paragraph (1) 
of subdivision (d) of Government Code section 54956.9. Name of case: Czeschin - 
appeal of administrative citation (Mono Superior Court No. CV170001). 

  THE AFTERNOON SESSION WILL RECONVENE NO EARLIER THAN 1:00 P.M. 

12. 

 

OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 
No one spoke.  
 

13. 
 

REGULAR AGENDA - AFTERNOON 

 A. Response to Public Comment on Camp Antelope  

  Departments: CDD, Environmental Health, Public Works, County Counsel, 
Assessor 

  (Wendy Sugimura) - Presentation by Mono County departments regarding public 
comments made on the Camp Antelope project in Walker. 

  Action: None - informational only. 
 
Wendy Sugimura: 

 This is in response to public comments made since December 2016. Went through her staff 
report. Detailed where the County does (or does not) have jurisdictional authority.  

Louis Molina: 

 Water system overview at Camp Antelope. Currently working on designating them as a 
community water system; need to have their treatment facility improved and certified. Will 
keep working with them toward that end.  

Jon Drozd spoke to the water issue. 
 
Supervisor Stump: 

 In prior public comment, Eric Swab made reference to liability, but he doesn’t see anything 
here.   It appears the county is doing its due diligence.  

Stacey Simon: 

 We don’t own Camp Antelope, and we are not responsible for it. There is no County liability; 
it is the same as private property. We issue permits; we are not the insurer or guarantor.  

 If the Owens Valley Indian Housing Authority no longer exists, if it’s been dissolved, its 
articles and bylaws would indicate what happens to its assets and liabilities.  

Jon Drozd: 

 Believes the Shoshone-Paiute tribe as a whole is taking this over, but no formal transfer yet.  
They are a Public water system based on last inspection in 2014, designated as a transient 
non-community water system.  Coordinating with State and they have permitted them as a 
community water system based on permits, but not technically until all homes are built and 
occupied.   
Stacey: 

PUBLIC COMMENT 
Eric Swab 
John Glazier, Tribal Chair, Bridgeport Indian Colony:  

 Non recognized, has been asked to assist them. Since things are in limbo with OVIHA and 
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Lone Pine tribe, they are assisting. Misappropriation of funds is a concern. Believes the 
housing there are condemned but three families live there.  The water system sits on Federal 
land. A complaint the water was contaminated, serves those three homes and runs down to 
the clinic, which is owned by Bridgeport tribe.  Asking for the board to help give the Coleville 
tribe some direction.  

Stacey Simon: 

 She can contact the attorney for OVIHA. Eric will send her the attorney information. 
John Peters: 

 Questions about permitting and who can take out permits, if the owner no longer owns the 
land. 

Wendy Sugimura: 

 Permits don’t have to be taken out by owner, they can be issued to contractor.  Permits 
follow the land even if changes ownership. 

 

   

 B. Legislative Platform Final Review  

  Departments: CAO 

  (Leslie Chapman) - Final review and adoption of Mono County Legislative Platform 

  Action: Review changes to the Legislative Platform that were proposed at the 
February 7th Board meeting and adopt the 2017 platform. Direct staff to prepare 
and distribute the final document per today’s corrections. 
Stump moved; Gardner seconded 
Vote:  5 yes; 0 no 
M17-39 
 
Leslie Chapman: 

 Went through the changes made at the last meeting.  

 Final document will be posted to web under Additional Documents. 

 

 

ADJOURN at 4:40 p.m. 
 
 
ATTEST 
 
 
____________________________________ 
STACY CORLESS 
CHAIRMAN OF THE BOARD 
 
 
 
_____________________________________ 
HELEN NUNN 
SR. DEPUTY CLERK  
 

 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8573&MeetingID=535


 

OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: Clerk of the Board
TIME REQUIRED PERSONS

APPEARING
BEFORE THE
BOARD

SUBJECT Board Minutes
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DRAFT MEETING MINUTES 

BOARD OF SUPERVISORS, COUNTY OF MONO 
STATE OF CALIFORNIA 

MEETING LOCATION Mammoth Lakes Suite Z, 237 Old Mammoth Rd, Suite Z, Mammoth Lakes, 
CA 93546 

 

Special Meeting 
February 15, 2017 

 

Flash Drive NONE 

Minute Orders NONE 

Resolutions NONE 

Ordinance ORD17-04 NOT USED 
 

9:20 AM Meeting Called to Order by Chairman Corless. 
 
Supervisors present: Corless, Gardner, Johnston, Peters, and Stump.  
Supervisors absent:  None 
 
Break: 10:45 a.m. 
Reconvene:  10:55 a.m. 
Lunch: 1:10 p.m. 
Reconvene: 1:40 p.m. 
Adjourn:  3:07 p.m. 
 
The Mono County Board of Supervisors stream all of their meetings live on the 
internet and archives them afterward.  To listen to any meetings from June 2, 
2015 forward, please go to the following link: 
http://www.monocounty.ca.gov/meetings 

 

 Pledge of Allegiance led by Chairman Corless. 
 

1 
 
OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 
No one spoke. 

2. 
 

AGENDA ITEMS 

 A. EMS Workshop 

  Departments: Mono County Emergency Medical Services 

http://www.monocounty.ca.gov/meetings
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8528&MeetingID=543
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  (Lynda Salcido, Bob Rooks) - Presentation by Emergency Medical Services 
Management regarding future planning for services in Mono County. Please access 
the EMS Ad Hoc Committee webpage for links contained within the final EMS 
report. http://www.monocounty.ca.gov/ems/page/ad-hoc-emergency-medical-
services-committee  

  Action: None. 
Supervisor Corless: 

 Gave overview of how this item would go; guidelines, recommended action. 

 Perimeters set for this work are to provide high quality, fiscally sustainable, county-wide 
program. 

 Doesn’t feel we will get through all of the agenda today.  Feels another special meeting is 
going to be required. 

 Special Meeting March 8th at 10:00 a.m. – Bridgeport location (teleconference to Mammoth 
BOS Chambers). 

Lynda Salcido: 

 Gave introductions. 
Bob Rooks: 
Emergency Medical Services Workshop Power Point: 

 How we got here 

 Financial Crisis 

 Board of Supervisors creates EMS Ad-Hoc Committee 

 Goals of Committee 
o Committee presented findings on March 9, 2016 but nothing was adopted. 
o Interim EMS Chief approved but his time is running out 

 Current System 
o 2017/17 Budget 
o Possibility of mid-year adjustment 

 Statistics on where calls are run – 70% of call volume is in the Town of Mammoth Lakes 

 Station Readiness Costs – 2015/16 

 Committee Recommendations Adopted 
o Modifications to enhance revenues 
o Modifications to reduce costs 
o Modifications to enhance deployment 
o Modifications to enhance management capacity 

 Ad Hoc Model Recommendations 

 Barriers to Change 

 Options 

 Key Considerations 
Penny Galvin (power point): 
EMS Billing  

 History 

 Coding and Billing Process 

 Collection Procedures 

 Total Calls 

 Total Billed and Collected 

 Payer Mix 

 Questions and Comments 
o Board asked various questions 

Stacey Simon: 

 Anything we charge has to be related to services provided. 

 Need to put together some numbers, then have a public hearing and get a resolution 
approved. 

http://www.monocounty.ca.gov/ems/page/ad-hoc-emergency-medical-services-committee
http://www.monocounty.ca.gov/ems/page/ad-hoc-emergency-medical-services-committee
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 Isn’t sure that locals shouldn’t be allowed a discount. 
DISCUSSION: 
Supervisor Corless: 

 Asked for detail of each option in depth. 

 Reminded everyone what the Ad Hoc recommendation was; she understood Ad Hoc 
recommended to Board that we work with current system. 

 Need to decide which direction to go and maybe rely on consultants. 

 We have agreed we want to expand service to underserved parts of county. 

 Asked about scope of work on RFP.  What are risks to county? What are experiences of 
other counties? 

 Should we get some numbers from SYMONS for Fred’s district? 

 Would like pros and cons/risks and benefits of all options, including numbers. 
Supervisor Peters: 

 If there are options that majority of Board would NOT like to use, it might be easier to focus. 

 Gave suggestions on how to bring in money for program. 

 Walker is greatly motivated to keep their medic station and response times. 

 Suggested board members do research/homework prior to the next scheduled special 
meeting. 

Supervisor Johnston: 

 Doesn’t feel that there was any consensus on the recommended options by Ad Hoc 
Committee. 

 Not thinking about doing a tax.   

 In studies done, we’re $350,000 over what it costs other stations to run.  Why the difference 
in personnel costs?   

 If what we need is $500,000 because we’re choosing the Status Quo Option, how do we get 
there? 

 Really just trying to determine what the options are. 

 Why would anyone do an RFP unless they are expecting some subsidy? 

 Feels we need to take whatever time it takes to figure this out.  

 What about partial closure of two stations? 

 Is response time related to time of day of call? 

 Feels overtime is an issue that needs to be addressed. 
Supervisor Gardner: 

 Feels we’re jumping into a solution without trying to solve the problem. 

 Raising taxes may not be a good idea as no one will get anything more.  Need to figure out 
who is getting the service.   

 Seems that there are a lot more non-residents getting services than residents – not sure if 
that’s true, would like to see the data. 

 Need to define “fiscally sustainable”. 

 Conversation needs to be about response times. 

 Asked about making a decision to recruit the chief now (no, because it’s not agendized).  
Need to agendize that item for a meeting soon. 

Supervisor Stump: 

 Pointed out that percentages of contribution from county general fund out of various areas of 
county is around 83%, areas of county not being reached by medics are helping support the 
program.   

 Doesn’t want anyone to lose service, isn’t looking to pull Medic 1.   

 He’s not rigid when it comes to service in District #2, he’s not asking for full medic station.    

 Brought up the possibility of Town contributions, they don’t contribute now. 

 Maybe look at revenue increases in areas of town where the stations are: increased TOT? 
Chief Frank Frievalt:  

 3 options forwarded by Ad Hoc Committee – not one weighted more heavily than another but 
put in this order:  remain status quo with modifications, integration of EMS with Fire Districts, 
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Privatization of EMS. 

 Mono has only system of our type in California; found something similar in Colorado.  Board 
needs to tell them what they need to know in order to proceed. 

 Feels we have to put out an RFP to see what the interest is. 
Lynda Salcido: 

 Feels we need to consider the four new options, the “more” – not what the Ad Hoc 
Committee originally recommended. 

Bob Rooks: 

 Status Quo Option:  need a minimum of $500,000 to make a difference and there’s no 
money in this option.  Is it cost effective?  Is if fiscally sustainable?  Where is more money 
going to come from? Increase in taxes – TOT or specifically earmarked. 

o Asked Frievalt about our cost per station vs. others? 
o Residents vs. visitors on calls and collections. 
o His goal was to find a minimum of $500,000. 

 Contract for Services:  can only estimate cost:  need to do RFP and have folks bid on that 
and say what they’d charge.  There is interest:  REMSA, SEMSA, SYMONS and AMR. 

o Need to question what is allowable on response time? 

 Close 1 Full Time Station:  potential to save $1 million, just a rough number.  Will cause 
greater call load on Medic 7 (Bridgeport).   

o East Fork Fire Protection has a very robust program – maybe they’d be willing to 
pick up calls in Northern area of Mono County.  

o Cost savings comes from laying off six employees. 
o Dispatch needs to be part of the overall discussion. 

 Alternate Staffing Model: Maybe two stations open 24 hours and two dark at night. 
o  This isn’t a brown out, it’s rather meeting some of the requirements in Ad Hoc 

Committee report. 
o Problems:  If at night and there are high number calls, you take a chance you can’t 

cover your calls. 
o The cost savings then comes from employees working less, not from operational 

budget. 
o Goes back to response times. 

 May have until end of March, or into April until he’s done working for county.  Cautions to not 
set time limits on this.  It’s too important. 

Stacey Simon: 

 Gave additional information regarding RFP process. 

 Inyo just completed RFP process.   
Leslie Chapman: 

 This is a cyclical thing; always coming up in relation to the economy. 

 This program is not mandated so it always comes under a microscope. 

 Looks like economy is on the mend again. 

 Do we value this program?  Is it important to county and citizens?  If it is, we need to commit 
to it and determine what the county needs to do to keep it going. 

 Always comes back to YES, it is important. 

 B. Afternoon Session 

  THE AFTERNOON SESSION WILL RECONVENE NO EARLIER THAN 1:00 P.M. 

 C. Mono County Cemeteries 

  Departments: Public Works 

  (Peter Chapman) - Presentation by Peter Chapman regarding the Mono County 
Cemeteries. 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8541&MeetingID=543
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8527&MeetingID=543
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  Action: None. 
Peter Chapman: 
Power Point 

 Presentation Outline: 
o Information on the current status of the cemeteries and the draft ordinance. 
o Identify challenges and solutions 
o Discuss plot fees 
o Prioritize next steps 

 Currently not accepting reservations (since 2007) 

 GPR mapping has been done (unmarked graves located) 

 Maps for Bridgeport and Mono Lake are mostly consolidated 

 Draft Ordinance is 90% complete 

 Details of draft ordinance 

 Mapping and Plotting Requirements 

 Discussion re:  Mt. Morrison, Mono Lake, and Bridgeport Cemeteries 

 Monument and Headstone Policy 

 Fees and Establishment of Maintenance Fund 

 Record Keeping Requirements 

 Interment and Disinterment Procedure 

 Purpose of Cemeteries:  To honor loved ones, provide a history of the area, for the health of 
the community 

 Plot Confirmation and Burial Process and Challenges 

 GIS Database 

 Survey 

 Policy 

 Layout, installing markers and building the GIS database will take time 

 Plot Fee Analysis 

 Revenue and Expenditure 

 Comparison Study:  Small County Cemetery Operations 

 Plot Fee Comparison Study 

 Small Counties 

 Nearby Cemeteries 

 Averages 

 Proposed Fees (Informal) 

 What is correct order of operations? 

 Questions & Comments? 
Further Discussion: 

 Feels that Ordinance is 90% done. 

 He doesn’t feel the Ordinance is a big hurdle; more concerned about the fee structure? 

 Bring the fee structure back to RPACs or no? 
Paul Ravino (works at Mt Morrison): 

 In first two working groups that worked on Ordinance, goal was to minimize height and width. 

 He would just be happy with some action. 
Leslie Chapman: 

 Cemeteries can be treated by a business. 

 Feels like the messenger is getting killed here; she appreciates Peter’s work on this.  He has 
spent a lot of time on it. 

 She will get with Public Works and work on maintenance schedule. 
 
BOARD DISCUSSION 
Supervisor Gardner: 

 Shouldn’t cost taxpayer anything but the cost of doing business. 
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Supervisor Peters: 

 Has Bridgeport RPAC been approached to do something similar to what Antelope Valley has 
done? 

 Asked additional fee questions? 

 This is his first run at this – feels people should be able to reserve a plot. 

 Needs to be brought back to Bridgeport RPAC. 
Supervisor Stump: 

 Feels we need to act on either A or B. 

 We’re in the cemetery business, feels we should have this addressed by now. 

 We might need to look into a spin off district. 

 Feels we should encourage option B and move on with it.  This has gone on way too long. 

 He doesn’t want to go back to RPACS.  
Supervisor Johnston: 

 Supports Option B. 
Supervisor Corless: 

 Suggests we direct staff to do begin maintenance. 

 Asked what realistic timeframe for finalizing ordinance. 

 Shoot for first meeting in April? 
Christy Milovich: 

 Explained Ordinance timing 

 

 

ADJOURN at 3:07 p.m. 
 
 
ATTEST 
 
 
____________________________________ 
STACY CORLESS 
CHAIRMAN OF THE BOARD 
 
 
 
_____________________________________ 
SHANNON KENDALL 
CLERK OF THE BOARD  
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DRAFT MINUTES 

BOARD OF SUPERVISORS, COUNTY OF MONO 
STATE OF CALIFORNIA 

 
 

Regular Meetings: The First, Second, and Third Tuesday of each month. Location of meeting is 
specified just below. 

MEETING LOCATION Suite Z, 2nd Floor Minaret Mall, 437 Old Mammoth Rd., Suite Z, Mammoth 
Lakes, CA 93546 

 

Regular Meeting 
February 21, 2017 

 

Flash Drive Board Room Recorder 

Minute Orders M17-40 to M17-45 

Resolutions R17-17 

Ordinance ORD17-04 – Not used 
 

  

9:08 AM Meeting Called to Order by Chairwoman Corless. 
 
Supervisors Present:  Corless, Gardner, Johnston, and Stump (at Mammoth Lakes 
teleconference location, Suite “Z”); Peters (in Bridgeport). 
Supervisors Absent:  None.  
 
*All votes done by roll call vote, facilitated by the clerk of the board. 
 
Closed Session:  9:55 a.m. 
Reconvene: 12:00 p.m. 
Break:  1:59 p.m. 
Reconvene: 2:10 p.m. 
Adjourn: 3:07 p.m. 
 
The Mono County Board of Supervisors stream all of their meetings live on the 
internet and archives them afterward.  To listen to any meetings from June 2, 
2015 forward, please go to the following link: 
http://www.monocounty.ca.gov/meetings 

 

 Pledge of Allegiance led by Supervisor Stump. 
Supervisor Corless: 

 Mentioned that Items #9a and #9b have been postponed until the 

http://www.monocounty.ca.gov/meetings
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regularly scheduled meeting on March 7, 2017. 
 

1. 

 

OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 
Eric McCann (Washoe Paiute of Antelope Valley): 

 Here to discuss staking receivership of Antelope.  He wants this on record so this can be 
taken care of.  Gave some history. 

 Supervisor Stump:  Who are you demanding receivership from? 

 Supervisor Corless:  can’t take action on public comment but appreciates update.  

2. 
 

APPROVAL OF MINUTES - NONE 

3. 
 

RECOGNITIONS - NONE 

4. 

 

BOARD MEMBER REPORTS 
Supervisor Corless: 

 Close meeting in memory of Erin Willingham, June Lake Resident, Town of Mammoth Lakes 
employee who died 2/17, and (added in afternoon agenda discussion) Saul Morales of 
Mammoth Lakes.  

 EMS discussion, continued—Wednesday, March 8 in Bridgeport, 10am. 

 2/16: Eastern Sierra Child Support Services Regional Oversight Committee special meeting, 
with agency staff Ashlee Alex and Emily Casabian, Rebecca Buccowich from our CAO office, 
Inyo County Supervisor Mark Tillemans and CAO Kevin Carunchio: Collection rate of 71%, 
top 15-20 agencies in the state (there are 49); approved the 17/18 budget 
recommendation/changes from prior year’s budget. 

 ESCSS had to move offices in Bishop twice in January but still maintained work/collections 
levels; they are interested and would like to be included in discussions of South County 
facilities in Mammoth. 

 2/17: Eastern Sierra Council of Governments 
o Approved first quarter work plan for new Inyo-Mono Broadband consortium, including 

formation of provider and community advisory councils, to which Mono County will 
need to appoint members (will bring this back for further discussion in March). 

o Approved letter of support to legislators re: Outdoor Rec Act. 
o Directed City of Bishop officials/staff to look at creating a stable web presence for 

ESCOG; currently there isn’t one place to find meeting information, agendas, 
minutes, etc. 

o Discussion of regional air service: not too much to report due to weather. 
o Cannabis regulation: review of policy will be on agenda for August meeting.  
o YARTS JPS meets 2/22. 
o NACo legislative conference 2/24-3/1. 

Supervisor Gardner: 

 Attended the First 5 Commission meeting last Thursday and met the other Commissioners.  
The Chair is the County Supt. of Education, Stacy Adler.  He was impressed with the various 
programs First 5 operates, and their efforts to track progress achieved. 

 Attended the monthly meeting of the Eastern Sierra Transit Board.  We discussed several 
items, including continuation of the June Lake Community Shuttle service this summer. 

 ESTA also operated a shuttle in June Lake from several locations to June Mountain, in an 
effort to reduce some of the parking crunch this last Saturday and Sunday.  June Mountain 
supported this special service.  

 He has received several emails and calls regarding the sheep grazing issue before the 
Board.  There is clearly much concern about this issue in the County.  

 He continues to be impressed with county staff’s dedication and hard work during these 
storms. 
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Supervisor Johnston: 

 Has been receiving a number of emails and has been reviewing numerous reports and 
background studies related to the Big Horn sheep issue coming up on March 7. 

 Along with other supervisors participated in the EMS workshop held last week; follow up will 
be on March 8th special meeting. 

 Also along with other supervisors participated in the Cemetery workshop held last week. 

 Attended the ESCOG meeting last Friday; Supervisor Corless has reported on this meeting. 

 Attended the CSAC Board of Directors meeting; main items included road funding legislation 
and possible effects on the IHSS program as currently contained in the Governor's budget.  
Provided handouts from the meeting including a graphic one that describes California's 
Uneven Recovery. 

 As other Supervisors have commented, thanked the staff for efforts during the recent storms.  
Noted and thanked the Town for supplying CCC crews for snow removal work. 

Supervisor Peters: 

 Held 2 Town Halls in Walker and Bridgeport. At the Bridgeport Town Hall, there was a 
Behavioral Health Social organized by Debra Stewart. 

 Attended the Cal Trans Aspen Fales Public Hearing. 

 Bridgeport RPAC last Thursday – Banner Project 

 Met separately with Fire Chiefs Mike Curti and Mike Booher. 

 On Thursday visited the Bridgeport Parks/Facilities Shop and observed the training for the 
new Mono County Thermal Bio Mass Project which provides heat for the Road and Facilities 
shop. On site was a Rep from Viessman (acknowledged Joe Blanchard and the Facilities 
Team led by Jason Davenport Project Manager, Don Nunn, Electrical, Jesse Hale, Tom 
Music, Eric Ellets, Tony Iniquez, John Hauter, and Claude Fiddler). 

 Recognized Animal Control for all their work during difficult weather challenges.  

 Thanked Public Works, Cal Trans, Sheriffs and Highway Patrol. 

 Toured the Bridgeport Cemetery. 

 Met with our DA Tim Kendall.   

 Scheduled a meeting with Jim Donallen at MWTC for 28th. 
Supervisor Stump: 

 Continued work on the SGMA and its impact on the County, Tri Valley, and Swall Meadows. 
On Thursday, had a long conversation with Bob Harrington of the Inyo County Water 
Department. I was informed that the Department of Water Resources has issued new and 
quite strict guidelines on what a sustainability plan should contain. 

 Continued work with Frontier on phone service issues in Hammil Valley. Hammil Valley has 
no cell service and there are many landline problems that have been documented by the 
community. Basic 911 service is at risk. He will go to the Public Utilities Commission if 
Frontier's response is inadequate.  

 Thoughts on the Oroville Dam situation: The Sacramento Bee has reported that the flood 
plan for the dam has not been updated for 50 years. This is in addition to the 10 year 
recognition that the spillways needed repair and upgrades. Hwy 70 has a 20+ mile streak of 
two lane road that has been on an upgrade list for many years. When the evacuation order 
was issued this stretch of road became gridlocked. Our State Government has ignored these 
issues, of course after evacuating 180,000 people they are now getting attention. We have 
been discussing the need to evaluate our performance during this winter and create 
improvements in communication and coordination. I hope that when this happens we are 
more proactive than the State of California has been around the Oroville Dam and implement 
constructive changes to improve our operations. We have done an admirable job this winter 
but there is always room for improvement. 

5. 
 

COUNTY ADMINISTRATIVE OFFICE 

  
CAO Report regarding Board Assignments 
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Receive brief oral report by County Administrative Officer (CAO) regarding work 
activities. 
Leslie Chapman: 

 2/15 – special board meeting EMS workshop; 3/8 another special meeting for EMS scheduled. 

 Consent item on agenda today to hire new EMS Chief. 

 2/15 Town Council meeting p.m. – mostly there for South County Facility discussion. 

 ICEMA – met with them, they provide retirement benefits.  Asked to meet with this group by 
Deputy Sheriff Association, will bring back further information. 

 2/17 – attended ESCOG meeting. 

 Today in Inyo County, we have planning department representatives at their board meeting 
regarding State Groundwater Management Act. 

 Expecting to have bound copies of Leg Platform delivered tomorrow in Mammoth; shoot her an 
email if you want one. 

 Trying to keep on top of storms and damage; Town and County doing all they can; Red Cross 
here through Thursday.  Plan for worst, hope for best. 

6. 

 

DEPARTMENT/COMMISSION REPORTS 
Sheriff Braun: 

 Swore in new deputy: Ralston; also reported that she swore in Brent Gillespie several 
months ago. 

7. 
 

CONSENT AGENDA 

  
(All matters on the consent agenda are to be approved on one motion unless a board 
member requests separate action on a specific item.) 

 A. Out of State Travel Request - Penny Galvin  

  Departments: Finance 

  This conference will provide Penny Galvin with enhanced knowledge on the EMS 
billing software ImageTrend and allow her to share her knowledge of EMS billing in 
order to assist in the expansion and fine tuning of the ImageTrend software. 

  Action: Approve out of state travel request for Penny Galvin, in order to attend 
ImageTrend Connect 2017 Conference in St. Paul, Minnesota, leaving July 18, 
2017 and returning on July 21, 2017. 
Stump moved; Johnston seconded 
Vote:  5 yes; 0 no 
M17-40 

 B. Out of State Travel Request - Janet Dutcher 

  Departments: Finance 

  This annual conference features many opportunities for finance officers to hone 
their leadership and management skills with a chance to learn about fiscal 
strategies, policies and practices for managing governmental financial 
resources and to implement these best practices here in Mono County. 

  Action: Approve out of state travel request for Janet Dutcher, to attend the 
Government Finance Officers' Association (GFOA) annual conference being held in 
Denver, Colorado this year, leaving May 21 and returning May 24, 2017. 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8538&MeetingID=536
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8581&MeetingID=536
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Stump moved; Johnston seconded 
Vote:  5 yes; 0 no 
M17-41 

 C. Out of State Travel NADCP Training Conference  

  Departments: Probation 

  (Karin Humiston) - Seeking approval for out of state travel from July 9, 2017 through 
July 12, 2017 for the National Association of Drug Court Professionals (NADCP) 
Annual Training Conference in Washington D.C.  Attendees are Jon Himelhoch, 
Stacie Casabian and Rich Bonneau. 

  Action: Approve out of state travel for Probation employees Jon Himelhoch and 
Stacie Casabian and for Behavioral Health employee Rich Bonneau to attend the 
NADCP Annual Training Conference in Washington DC July 9-12, 2017 with a 
travel day July 8, 2017. 
Stump moved; Johnston seconded 
Vote:  5 yes; 0 no 
M17-42 

 D. Planning Commission Appointments  

  Departments: Community Development and Board of Supervisors 

  Appointment of three planning commissioners to new four-year terms. 

  Action: 1.  Reappoint Roberta Lagomarsini, with term expiring March 1, 2021, to 
the Mono County Planning Commission as recommended by Supervisor Stump;  2. 
Reappoint Daniel Roberts, with term expiring March 1, 2021, to the Mono County 
Planning Commission as recommended by Supervisor Gardner; 3. Reappoint Scott 
Bush, with term expiring March 1, 2021, to the Mono County Planning Commission 
as recommended by Supervisor Peters. 
Stump moved; Johnston seconded 
Vote:  5 yes; 0 no 
M17-43 
Supervisor Peters: 

 Commended Scott Bush for all his years of service. 

 E. Recruitment of EMS Chief  

  Departments: EMS Department 

  The current EMS Chief, Robert Rooks, will exceed his 960 hours allocated in his 
employment contract by the end of April, 2017.  Therefore, recruitment for his 
replacement should begin as soon as possible.  

  Action: Authorize the Mono County Human Resources Department to begin 
recruitment for a full-time EMS Chief. 
Stump moved: Johnston seconded 
Vote:  5 yes; 0 no 
M17-44  
 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8559&MeetingID=536
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8566&MeetingID=536
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8586&MeetingID=536
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Pulled by Supervisor Johnston: 

 An EMS chief may not be necessary in light of options that are out there. 

 Doesn’t feel discussion has been completed. 

 He thought there was a caveat involved. 

 He’s in support but if there is an option chosen that doesn’t require a chief, this needs to be 
clearly communicated to potential chief. 

 Maybe once we discuss in March, this will become clearer. 
Leslie Chapman: 

 Feels that regardless of which option is chosen that there was a lot left to do that would 
benefit from having a chief.  We could benefit from having someone lead us through that 
process. 

 Even if we do a RFP, she feels that we’d need help, i.e. a chief. 

 We have the money in the budget. 

 If it’s not the board’s intention to hire a chief, she needs to know as soon as possible. 
Lynda Salcido: 

 This position cannot be left vacant, there is too much to this position. 

 This is an At-Will position and would be subject to whatever option the Board chooses. 

 Encourages to do this ASAP so as not to leave program unattended. 

 Feels we should be transparent in the process with all recruits for chief. 
Supervisor Stump: 

 After recruitment, will there be some information given to prospects regarding what’s going 
on?  

8. 
 

CORRESPONDENCE RECEIVED - NONE 

9. 
 

REGULAR AGENDA – MORNING 

 A. Presentation on Sierra Nevada Bighorn Sheep  

  Departments: Public Works 

  (CA DFW staff and USFWS staff) - Presentation by CA DFW and USFWS regarding 
Sierra Nevada Bighorn Sheep Recovery efforts. 

  Action: None, item postponed until March 7, 2017. 

 B. Direction to Staff re Conway Ranch Request for Grazing Proposals  

  Departments: Public Works 

  (Tony Dublino) - Presentation by Tony Dublino regarding potential issuance by 
County of a Request for Proposals for Grazing at Conway Ranch. 

  Action: None, item postponed until March 7, 2017. 

10. 
 
OPPORTUNITY FOR THE PUBLIC TO ADDRESS THE BOARD 
No one spoke. 

11. 
 

CLOSED SESSION – BEGAN AT 9:55 A.M. 
There was nothing to report out of closed session. 

 A. Closed Session--Human Resources 

  CONFERENCE WITH LABOR NEGOTIATORS. Government Code Section 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8570&MeetingID=536
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8491&MeetingID=536
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8576&MeetingID=536
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54957.6. Agency designated representative(s): Stacey Simon, Leslie Chapman, and 
Dave Butters. Employee Organization(s): Mono County Sheriff's Officers 
Association (aka Deputy Sheriff's Association), Local 39--majority representative of 
Mono County Public Employees (MCPE) and Deputy Probation Officers Unit 
(DPOU), Mono County Paramedic Rescue Association (PARA), Mono County 
Public Safety Officers Association  (PSO), and Mono County Sheriff Department’s 
Management Association (SO Mgmt).  Unrepresented employees:  All. 

12. 
 

REGULAR AGENDA - AFTERNOON 

 A. Review of Need for Continuation of Local Emergency  

  Departments: CAO, Sheriff 

  (Leslie Chapman, Ingrid Braun) - On January 31, 2017 the Mono County Sheriff 
declared a state of local emergency as a result of extreme winter weather.  The 
Board of Supervisors ratified this declaration on February 7, 2017, and 
further declared a continuing state of emergency.  Mono County Code Section 
2.60.080 requires that the Board of Supervisors review the need for continuing the 
local emergency every 14 days until it is terminated.  This item is provided for that 
purpose. 

  Action:  None (state of emergency continues). 
Sheriff Braun: 

 Feels we are still in a state of emergency. 

 Her intention is to continue emergency until we see how much damage has been caused. 

 They will come back every 14 days to continue the state of emergency. 
Supervisor Stump: 

 Encourages continuing emergency into run-off season. 
Leslie Chapman: 

 There will be times when this might not be on an exact 14 day frequency but we’ll work 
around it.   

 B. Mid-Year Budget Review 

  Departments: CAO, Finance 

  (Leslie Chapman, Janet Dutcher) - Receive analysis of the County's General Fund 
fiscal performance for the year ended June 30, 2016.  Present mid-year budget 
review and discuss budget updates.  

To view documents related to this item which are too large to attach to the agenda, 
please click on the link below: 

http://www.monocounty.ca.gov/auditor/page/2016-17-mono-county-mid-year-
budget-review  

  Action: Receive analytical analysis of General Fund fiscal performance for the year 
ended June 30, 2016.  Hear budget updates and approve the mid-year budget 
adjustments (4/5ths vote required). 
 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8587&MeetingID=536
https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8561&MeetingID=536
http://www.monocounty.ca.gov/auditor/page/2016-17-mono-county-mid-year-budget-review
http://www.monocounty.ca.gov/auditor/page/2016-17-mono-county-mid-year-budget-review
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Garner moved; Peters seconded 
Vote:  5 yes; 0 no 
M17-45 
Janet Dutcher: 
MID-YEAR BUDGET REVIEW POWER POINT: 

 GF Fiscal Performance FY 2015-16 

 Mid-Year Budget Review FY 2016-2017 

 Budget updates and requested mid-year changes 

 Why are we comparing last year’s budget with actual year-end results? 
o Assess GF fiscal health 
o Analyze budget preciseness 
o Evaluate trends 
o Carryover balance 
o Long-term financing needs 

 GF Fiscal Overview for FY 2016 
o Unassigned fund balance: $6,920,037 

 Highlights 

 GF Revenues – two types (Program and Discretionary) 

 GF Revenues Budget vs. Actual 2016 

 Discretionary Revenues Recovering FY 2013 – FY 2016 

 Changes in Program Revenues FY 2013 – FY 2016 

 How did we do controlling spending? 

 Salary, Wages, Overtime and Benefits FY 2013 – FY 2016  

 Other Expenditures FY 2013 – FY 2016  

 Fiscal Sustainability (ability to sustain spending when revenues are insufficient). 

 General Reserve Balance 

 What is carryover available for future spending or saving? 

 What’s not included in the budget (long-term financing needs)? 

 How are we doing on FY 2017 discretionary revenues – so far? 

 Budget status? 
Other Discussion: 

 Entire presentation is only General Fund. 

 We have sufficient contingency funds that Supervisor Stump’s extra road requests can be 
funded with. 

 Budget calendar will be coming in the next couple months.   
Supervisor Johnston: 

 Asked about dates on various slides. 

 Asked Prop 8 questions. 

 New growth or recuperation of growth? 

 Where is allocation of CAO positions? 

 Had an avalanche earlier this year – had potential to take out all power in town:  fueling 
stations could have been shut down.  He believes it is essential that county working with 
town, have hookups available to designated stations to enable people to get fuel if 
necessary.  Not sure of cost. Needs to be structured as a county owned tool that public 
owners at gas stations could access in an emergency. 

 Can we ask Avalanche Consultant what her budget is now?  Adjust accordingly? 

 School District request (Footsteps2Brilliance):  reluctant for county to be funding school 
kinds of things; should be a way to fund through other school sources. 

 Didn’t like what we did creating the Economic Stabilization Fund.  When we get to point of 
considering how much to put into reserves, need to look at where we are, etc. at state and 
federal levels. 
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Supervisor Stump: 

 Overtime questions. 

 Services is only General Fund? 

 This year we will be faced with the issue of Tioga Pass. 

 Concerned about funding for road rehabilitation and sandbags etc.; needs assurance that 
contingency funds can fund additional emergency needs. 

 Discussed Avalanche Consultant. 
Supervisor Gardner: 

 Asked how policy items came about? 

 Staff should bring back plan for backup generators. 

 He agrees that supporting the Footsteps2Brilliance initially is important to help get it off the 
ground. 

 His experience with what “reserves” are used for is different than Supervisor Johnston’s. 
Supervisor Peters: 

 How much overtime is scheduled? 

 School District request:  jump start funding request, will tie into first five.  Something Stacey 
Adler identified after budget was approved; it’s separate from the traditional funding request 
stream.  He supports the $10,000 appropriation. 

 Clarified the unassigned fund balance. 
Supervisor Corless: 

 Request today is to approve mid-year budget recommendations. 
Leslie Chapman: 

 $1.7% was GDP or COLA, what we don’t know is amount of Prop 8 vs. new sales. 

 What is the carryover available for future spending or saving?   

 Recommends we bring road supplies back as extra contingencies? 

 Combo of increased revenues and contingencies. 

 She did a little research about back-up generator at gas stations:  the issue of a gift of public 
funds came up; county counsel has done some research on this.  She’s happy to take this 
up again and get more information. 

 Public Works has money to purchase another 10,000 sandbags. 

 Avalanche consultant contract:  doesn’t it even out?  
Bruce Woodworth: 

 Antelope Valley Emergency Response Team 

 Asking for radio system specific to needs of Antelope Valley but would be integrated through 
AV Fire Dept. 

 To his knowledge, they have not asked for county funds before. 

 This is for a radio communications system to maintain interoperability and reliable radio 
communications. 

 Asking for $3,500. 

 Supervisor Johnston:  believes there were some start-up funds initially for this; could do a 
tentative allocation. 

 Supervisor Gardner:  Asked to hear from Nate Greenberg, IT Director. 

 Nate Greenberg:  thinks in concept it is a good idea but this is the first he’s heard of this.  
Would like more information.  He’d be happy to work with Antelope Valley. Need to 
determine how dispatch response works with all this.  Our dispatch is responsible for all 
areas in Mono County. Seems like a good opportunity to explore coordination; feels it needs 
to be looked at on context of overall communications. 

 He’d like more information on GIS aspect, would be interested in working with Nate’s office. 

 Other speaker (no name given): looking for something that will cover only the valley.  His 
understanding is that they are coordinating with state OES system with already licensed 
portable units. 

 Supervisor Stump:  proposal here doesn’t specify which frequencies you’d be on. Not 
necessarily opposed to their request but he has concerns and is worried that the radios they 
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want to use are out of date.   He sees the benefits of covering the valley but he sees need 
for further analysis. 

 Leslie Chapman:  we wouldn’t release monies without invoice. 

 Supervisor Peters:  needs to be coordinated with IT. 

 C. SB 844 Jail Project Proposal Package  

  Departments: Public Works 

  (Garrett Higerd) - Update on proposal for jail revenue bond funds to construct a new 
jail facility on the site of the old County hospital on Twin Lakes Road. The Mono 
County General Plan is available 
at: http//monocounty.ca.gov/planning/page/general-plan-eir 

The contract documents (in template form) for the project are located at 
http://www.bscc.ca.gov/s_cfcformofdocuments.php.  These documents would be 
approved as to form in the proposed resolution and then finalized and executed if 
the grant were awarded. County Counsel has reviewed the contracts and finds them 
to be legally adequate and acceptable as to form. 

  Action: Receive update on status of SB 844 Jail Project Proposal Package to 
construct a new jail facility on the site of the old County hospital on Twin Lakes 
Road.  Approve Resolution R17-17 authorizing application for adult detention facility 
construction funds under SB 844 from the Board of State and Community 
Corrections and adopting a General Plan EIR Addendum. 
Peters moved; Johnston seconded 
Vote:  5 yes; 0 no 
R17-17  
Garrett Higerd: 

 Here to walk everyone through SB 844 Jail Proposal package. 

 Wants to makes sure everyone understands application package. 

 Gave information regarding Site Plan (showed map). 

 Big change since last site plan, whole jails structure has been moved to the north.  Puts it 
closer to existing Bridgeport medical clinic which creates better access between the clinic 
and the new jail facility, including parking options.  Lowers footprint. 

 New site plan is much better from an engineering point of view. 

 Went over all costs associated with building jail. 

 Between now and contract for construction is a long time; there is a cash flow component. 

 Applications are due February 28th and they will give notice to people that have been 
successful in June.  This money would not need to be funded until well after June 2017. 

 Scheduled included in packet (attachment 4 in packet) showing detailed timeline. 

 EIR attachment also very pertinent; this is important as it is a large part of our score. 
Janet Dutcher: 

 Besides having to pay for expenditures which are our responsibility, we will have to pay 
25,000,000 over period of times; idea is to put into fund to pay out of. 

 Fanny Mono Loan – only thing available to us at this point.  We can fund with stabilization 
fund but that could impact our operating budget. 

 Short-term borrowing:  Fanny Mono or some kind of bank loan which we haven’t initiated 
conversations on that as of yet. 

 Funding source needs to be secure and separate. 

 Went over loan numbers. 

 There will be a separate agenda item to approve loan, not sure of timing.  May need to be in 

https://agenda.mono.ca.gov/AgendaWeb/CoverSheet.aspx?ItemID=8567&MeetingID=536
http://http/monocounty.ca.gov/planning/page/general-plan-eir
http://www.bscc.ca.gov/s_cfcformofdocuments.php
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place prior to being approved. 

 TOT tax might be impacted during construction phase.   

 Hopeful we can find outside funding and be creative with budgeting: contingent funding. 
Supervisor Stump: 

 Asked about term of loan (Fanny Mono). 

 Added as line item where? 

 Asked about kitchen and dining area. 

 Supports this but Bridgeport’s gain will come at a cost to the rest of the county.  He 
acknowledges liability concerns and also that our other option has been taken off the table. 

Supervisor Corless: 

 Resolution today approves applying for grant and budget amendment? 

 She still wishes that we could fund something other than the jail, it’s a lot of money. 

 Finance mechanism discussion:  we demonstrate clearly to public all options that have been 
exhausted to get us to this point. 

 We need to continually make sure we can afford this and be cognizant of sticking to our 
budget. 

Supervisor Johnston: 

 Asked general funding/other questions. 

 What is Garrett’s sense of this being approved? 

 Can we guarantee $1.4 million another way and then do rest with Fanny Mono? 

 Feels this is very significant for county. 
Supervisor Gardner: 

 This addresses deficiencies in current jail.  This new facility will correct those? 

 We could be subject to potential litigation without corrections, correct? 

 Asked about jobs that this might generate? 
Supervisor Peters: 

 Ready to make a motion. 
Mike Booher: 

 Gave number of female beds (currently at 4).  Can go to 10, as high as 12. 

 Intent is to enclose walkway for dining. 
Sheriff Braun: 

 Thanked staff and Mike Booher for all their work. 

 Thanked Janet and Leslie too for helping put this together. 

 Feels this is a great opportunity for county overall. 

 Bridgeport needs jail as much as jail needs Bridgeport. 
Hector Gonzalez: 

 Spoke to Judge Magit about court’s input and is her to convey those. 

 Feels this is an overall improvement in infrastructure. 

 Discussed various issues including inclusion of a facility for juvenile detention. 

 Multi-Purpose room for video arraignments, willing to coordinate costs with county assuming 
equipment is appropriate. 

 Logistics:  there might be increased costs for transporting inmates. 

 Collaborative group of justice partners should come together. 
Joe Blanchard: 

 Old hospital is cold storage, would be a win for county to get rid of that.  Not dealing with 
maintenance in old jail would also be a win. 

 Public Works is strong advocate for this project. 
Abagael Giles (The Sheet): 

 Asked whether we had to commit to funding prior to being approved? 
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ADJOURN 3:07 p.m. in memory of Erin Willingham and Saul Morales. 
 
ATTEST 
 
 
 
____________________________________ 
STACY CORLESS 
CHAIRWOMAN OF THE BOARD 
 
 
 
_____________________________________ 
SHANNON KENDALL 
CLERK OF THE BOARD  
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Departments: Health Department
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APPEARING
BEFORE THE
BOARD

SUBJECT Mono County Children’s Medical
Services (CMS) Plan Fiscal Year
2016-2017

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Proposed contract with California Department of Health Care Services (DHCS) Children's Medical Services (CMS) branch
pertaining to the CMS Plan Fiscal Year 2016-2017.

RECOMMENDED ACTION:
Approve County entry into proposed contract with DHCS and authorize the BOS Chairperson to execute said contract on
behalf of the County through signing the California Children Services (CCS) and Child Health and Disability Prevention
Program (CHDP) Certification Statements.

FISCAL IMPACT:
There is zero impact to the Mono County General Fund. These programs are funded with a mix of Federal Title XIX
(Medicaid), Federal Title XXI funds, State General Fund, and Realignment dollars totaling $252,558.

CONTACT NAME: Jody Martin

PHONE/EMAIL: 760 924-1841 / jmartin@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 
Jody Martin, Kimberly Bunn, and Lynda Salcido

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

 BOS Staff Report

 CMS Certification Statements for BOS Signature
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DATE: February 3, 2017 
TO:  Honorable Board of Supervisors 

FROM: Jody Martin, CMS Administrator 
 

SUBJECT: Mono County Children’s Medical Services (CMS) Plan 
  Fiscal Year 2016-2017. 

 

RECOMMENDED ACTION: That the Board of Supervisors approve 

and authorize Chairman to sign the Mono County Children’s Medical 
Services (CMS) Plan for fiscal year 2016-17.   

 
DISCUSSION:  In Mono County, California Children’s Services (CCS), 

California Health and Disability Prevention Program (CHDP) and Health 
Care Program for Children in Foster Care (HCPCFC) services are 

provided through the Mono County Health Department.  All three 

programs are integrated within the California Department of Health 
Care Services (DHCS) under Children’s Medical Services (CMS).  These 

programs provide a variety of medical services to eligible children.  
The Mono County Health Department receives funding to provide 

administration and case management services in support of these 
programs. 

 
The CCS Program provides diagnostic and treatment services to 

financially eligible children with qualifying medical conditions. Case 
management, provided by a Mono County Public Health CCS nurse, 

includes finding appropriate providers; obtaining authorizations for 
care, equipment, supplies and medications; assistance with 

scheduling; reviewing medical reports; and acting on 
recommendations and referrals.  Additionally, a Medical Therapy 

Conference is held twice a year to coordinate referrals for care, 

physical and occupational therapy, and the ordering and creation of 
specialized equipment for children with chronic orthopedic or 

neuromuscular conditions. 
  

The CHDP Program provides periodic, well child exams for financially 
eligible children. The program includes physical exams and 

immunizations; and referrals for treatment. CMS staff at Mono County 
Public Health review all reports, and make referrals to appropriate 

agencies and specialists as needed.  
 

The HCPCFC Program provides medical case management for Mono 
County children who are placed in Foster Care through Child Welfare 

Services or the Probation Department.  The HCPCFC nurse at Mono 



County Public Health provides medical case management services to 

ensure each child’s health needs are met until the child returns to his 
or her family; is emancipated at age 18; is placed in extended Foster 

Care through AB 12; or finishes high school.  
 

FISCAL IMPACT:  There is zero impact to the Mono County General 
Fund. These programs are funded with a mix of Federal Title XIX 

(Medicaid), Federal Title XXI funds, State General Fund, and 
Realignment dollars totaling $252,558.   

 
If there any questions regarding this item, please contact Jody Martin 

at 924-1841. 
 

Submitted by: 
 

 

Jody Martin            CMS Administrator 

 
 

 

Lynda Salcido    Public Health Director 
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Departments: Mono County Sheriff's Office
TIME REQUIRED PERSONS

APPEARING
BEFORE THE
BOARD

SUBJECT 2017-2018 Boating Safety and
Enforcement Financial Aid Program
Agreement Board Resolution

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

2017-2018 Boating Safety and Enforcement Financial Aid Program Agreement Resolution.

RECOMMENDED ACTION:
Adopt Resolution #17-__ authorizing Mono County’s participation in the FY 2017-2018 Boating Safety and Enforcement
Financial Aid Program Agreement and designating the Sheriff-Coroner, Emergency Services Coordinator, and the Sheriff’s
Finance Officer as authorized agents to sign for and administer Boating Safety and Enforcement Financial Aid Program
Agreement. Provide any desired direction to staff.

FISCAL IMPACT:
This resolution will assist with meeting the program guidance for participation in the Boating Safety and Enforcement
Financial Aid Program Agreement for Fiscal Year 2017-2018.  When the agreement is awarded, the award will not exceed
$131,065.00.  There is no match requirement for this grant.

CONTACT NAME: Ingrid Braun

PHONE/EMAIL: 760-616-4580 / ibraun@monosheriff.org

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 
Sheriff Ingrid Braun

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download
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 Resolution
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DATE: March 7, 2017 
 
TO: The Honorable Board of Supervisors
 
FROM: Ingrid Braun, Sheriff-Coroner
 
SUBJECT: California Department of Parks and Recreation, Division of Boating and Waterways,

Year 2017-2018 Boating Safety and Enforcement
 
 
RECOMMENDATION: 

 
Approve Resolution 17-xx authorizing the Mono County Sheriff
Emergency Services Coordinator, and/or the Mono County Sheriff’s Office Finance Officer to apply for 
and administer the Boating Safety and Enforcement Financial Aid Program Agree
2017-18.  The Boating Safety and Enforcement Financial Aid Program Agreement
$131,065.00. 
 
DISCUSSION: 

 
The purpose of the Boating Safety and 
aid to local governmental agencies whose waterways have high usage by transient boaters and an 
insufficient tax base to fully support a boating safety and enforcement program. 
to augment existing local resources for boating safety and enforceme
fully fund Boating Safety and Enforcement
maintenance and equipment; and administration
 
The California Department of Parks and Recreation, Division of Boating 
governing body resolution for participation in the 
Agreement.  The resolution should specifically identify the following personnel as administrators to 
administer and sign documents related to the 
Agreement: 
 
Mono County Sheriff-Coroner 
Mono County Sheriff’s Office Emergency Management Coordinator
Mono County Sheriff’s Office Finance Officer
 

  

 

The Honorable Board of Supervisors 

Coroner 

California Department of Parks and Recreation, Division of Boating and Waterways,
Boating Safety and Enforcement Financial Aid Program Agreement

xx authorizing the Mono County Sheriff-Coroner, Mono County Sheriff’s Office 
Emergency Services Coordinator, and/or the Mono County Sheriff’s Office Finance Officer to apply for 

the Boating Safety and Enforcement Financial Aid Program Agreement
Boating Safety and Enforcement Financial Aid Program Agreement will not exceed 

afety and Enforcement Financial Aid Program is to provide State financial 
governmental agencies whose waterways have high usage by transient boaters and an 

insufficient tax base to fully support a boating safety and enforcement program.  The program is intended 
to augment existing local resources for boating safety and enforcement activities and is not intended to 

nforcement programs.  Eligible costs include: personnel; o
dministration. 

fornia Department of Parks and Recreation, Division of Boating and Waterways,
governing body resolution for participation in the Boating Safety and Enforcement Financial Aid Program 

.  The resolution should specifically identify the following personnel as administrators to 
administer and sign documents related to the Boating Safety and Enforcement Financial Aid Program 

Office Emergency Management Coordinator 
Mono County Sheriff’s Office Finance Officer 

 

 

California Department of Parks and Recreation, Division of Boating and Waterways, Fiscal 
Financial Aid Program Agreement 

Coroner, Mono County Sheriff’s Office 
Emergency Services Coordinator, and/or the Mono County Sheriff’s Office Finance Officer to apply for 

ment for Fiscal Year 
will not exceed 

Financial Aid Program is to provide State financial 
governmental agencies whose waterways have high usage by transient boaters and an 

The program is intended 
nt activities and is not intended to 

Eligible costs include: personnel; operations, 

and Waterways, has requested a 
Boating Safety and Enforcement Financial Aid Program 

.  The resolution should specifically identify the following personnel as administrators to 
Boating Safety and Enforcement Financial Aid Program 



 Page 2 – Boating Grant Resolution Request
 

 

FINANCIAL IMPACT: 

 
This resolution will assist with meeting the 
Enforcement Financial Aid Program Agreemen
awarded, the award will not exceed $
 
Respectfully submitted, 

 
Ingrid Braun, Sheriff-Coroner 

Boating Grant Resolution Request 

This resolution will assist with meeting the program guidance for participation in the Boating Safety and 
Enforcement Financial Aid Program Agreement for Fiscal Year 2017-2018.  When the 
awarded, the award will not exceed $131,065.00.  There is no match requirement for this grant.

Boating Safety and 
2018.  When the agreement is 

There is no match requirement for this grant. 



 

RESOLUTION NO. R17-___ 

 

A resolution authorizing Mono County’s participation in the FY 

2017-2018 Boating Safety and Enforcement Financial Aid Program 

Agreement and designating the Sheriff-Coroner, Emergency Services 

Coordinator, and the Sheriff’s Finance Officer as authorized agents 

to sign for and administer Boating Safety and Enforcement Financial 

Aid Program Agreement.  

 

WHEREAS, Mono County, a political subdivision of the State of California, wishes to 

participate in the 2017-2018 Boating Safety and Enforcement Financial Aid Program Agreement and to 

authorize the Mono County Sheriff-Coroner to act as its agent to sign for and administer agreements 

thereunder; and 

 

NOW, THEREFORE BE IT RESOLVED BY THE MONO COUNTY BOARD OF 

SUPERVISORS that: 

 

SECTION ONE: The County of Mono’s participation in the 2017-18 Boating Safety and 

Enforcement Financial Aid Program Agreement is hereby authorized; and 

SECTION TWO: The Mono County Sheriff-Coroner, Emergency Services Coordinator, and the 

Sheriff’s Finance Officer are authorized to execute for and on behalf of Mono County any documents 

necessary for the purpose of obtaining and administering financial assistance provided by the Department of 

Parks and Recreation, Division of Boating and Waterways, and sub-granted through the State of California 

and to act as the County’s agents with respect thereto. 

 

PASSED AND ADOPTED this 7th day of March , 2017, by the following vote: 

 

AYES : 

NOES : 

ABSTAIN : 

ABSENT : 

 

ATTEST:   

______________________ ______________________ 

Clerk of the Board  Stacy Corless, Chair 

 Board of Supervisors 

 

APPROVED AS TO FORM: 

 

______________________ 

COUNTY COUNSEL 
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AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Treasury Transaction Report for the month ending 1/31/2017.

RECOMMENDED ACTION:
Approve the Treasury Transaction Report for the month ending 1/31/2017.

FISCAL IMPACT:
None.

CONTACT NAME: Gerald Frank

PHONE/EMAIL: 760-932-5483 / gfrank@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
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SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

 Treasury Transaction Report for the month ending 1/31/2017

 History

 Time Who Approval
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Buy Transactions

FNMA 1.5 9/29/2020-173136G3VG71/4/2017 250,000.00 98.25 245,627.50 989.58 1.99 246,617.08Buy

FAMC 1.75 6/15/20203132X0BG51/4/2017 225,000.00 99.99 224,977.50 207.81 1.75 225,185.31Buy

FHLMC 2.375 1/13/20223137EADB21/13/2017 1,000,000.00 101.66 1,016,560.00 0.00 2.03 1,016,560.00Buy

Pfizer Corp 2.1 5/15/2019-14717081DL41/19/2017 500,000.00 101.19 505,935.00 1,866.67 1.58 507,801.67Buy

FHLMC 2 10/27/2020-173134GAG731/27/2017 500,000.00 100.00 500,000.00 0.00 2.00 500,000.00Buy

FHLMC 2.3 1/27/2022-173134GAM351/27/2017 1,000,000.00 100.00 1,000,000.00 0.00 2.30 1,000,000.00Buy

FHLMC 2.25 1/27/2022-173134GAL851/27/2017 1,000,000.00 100.00 1,000,000.00 0.00 2.25 1,000,000.00Buy

4,475,000.00 4,493,100.00 3,064.06 4,496,164.06Subtotal

Oak Valley Bank CashOAKVALLEY06701/10/2017 1,260.80 100.00 1,260.80 0.00 0.00 1,260.80Deposit

Local Agency Investment Fund LGIP-
Quarterly

LAIF6000Q1/13/2017 44,990.93 100.00 44,990.93 0.00 0.00 44,990.93Deposit

Oak Valley Bank CashOAKVALLEY06701/31/2017 2,027.47 100.00 2,027.47 0.00 0.00 2,027.47Deposit

Oak Valley Bank CashOAKVALLEY06701/31/2017 12,809,487.11 100.00 12,809,487.11 0.00 0.00 12,809,487.11Deposit

12,857,766.31 12,857,766.31 0.00 12,857,766.31Subtotal

17,332,766.31 17,350,866.31 3,064.06 17,353,930.37Total Buy Transactions

Interest/Dividends

SALDEV 1.25 7/1/2019794881BQ41/1/2017 0.00 0.00 755.56 0.00 755.56Interest

WELLS FARGO BK NA SIOUXFALLS SD 
1.6 8/3/2021

9497486Z51/3/2017 0.00 0.00 332.93 0.00 332.93Interest

Worlds Foremost Bk Sidney NE 1.75 
5/5/2021

981571CE01/5/2017 0.00 0.00 297.26 0.00 297.26Interest

FIRST NIAGARA BK NATL ASSN 1.35 
1/8/2018

33583CTQ21/8/2017 0.00 0.00 1,667.34 0.00 1,667.34Interest

Oak Valley Bank CashOAKVALLEY06701/10/2017 0.00 0.00 1,260.80 0.00 1,260.80Interest

COMENITY CAP BK SALT LAKE CITY 
UTAH 1.6 4/12/2021

20033APV21/11/2017 0.00 0.00 332.93 0.00 332.93Interest

FREEDOM BK OF VA VIENNA VA 0.75 
11/14/2017

35633MAG71/12/2017 0.00 0.00 156.06 0.00 156.06Interest

FIRST BUSINESS BK MADISON WIS 1.9 
1/13/2021

31938QQ981/13/2017 0.00 0.00 2,346.63 0.00 2,346.63Interest

MB FINANCIAL BANK, NATIONAL ASSN 
1.8 1/15/2021

55266CQE91/15/2017 0.00 0.00 374.55 0.00 374.55Interest

Pfizer Inc 0.9 1/15/2017-14717081DD21/15/2017 0.00 0.00 2,250.00 0.00 2,250.00Interest

Mono County

Begin Date: 12/31/2016, End Date: 1/31/2017
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FLUSHING BANK N Y 1.8 12/10/201834387ABA61/15/2017 0.00 0.00 374.55 0.00 374.55Interest

Wells Fargo 1.5 1/16/201894974BFG01/16/2017 0.00 0.00 3,750.00 0.00 3,750.00Interest

STATE BK & TR CO DEFIANCE OHIO 1.6 
2/17/2021

855736DA91/17/2017 0.00 0.00 332.93 0.00 332.93Interest

FNMA 1.625 1/21/20203135G0A781/21/2017 0.00 0.00 8,125.00 0.00 8,125.00Interest

FIRSTRUST SVGS BK 
CONSHOHOCKENPA 0.7 10/23/2017

337630AZ01/22/2017 0.00 0.00 145.66 0.00 145.66Interest

CAPITAL ONE BANK USA NATL ASSN 1.8 
1/22/2020

140420RD41/22/2017 0.00 0.00 2,223.12 0.00 2,223.12Interest

BMW Bank of North America 1.35 
1/23/2018

05580ABB91/23/2017 0.00 0.00 1,667.34 0.00 1,667.34Interest

BBCN BANK 0.9 2/26/2018062683AC11/26/2017 0.00 0.00 187.27 0.00 187.27Interest

COMMERCE ST BK WEST BEND WIS 
1.65 9/26/2019

20070PHK61/26/2017 0.00 0.00 343.34 0.00 343.34Interest

UNITY BK CLINTON NJ 1.5 9/26/201991330ABA41/26/2017 0.00 0.00 312.12 0.00 312.12Interest

FNMA 1.45 1/27/2021-173136G3H811/27/2017 0.00 0.00 7,250.00 0.00 7,250.00Interest

EAST BOSTON SVGS NK BOSTON MA 
0.7 10/27/2017

27113PBG51/27/2017 0.00 0.00 145.66 0.00 145.66Interest

FREEDOM FIN BK W DES MOINES 1.5 
7/26/2019

35637RCQ81/27/2017 0.00 0.00 312.12 0.00 312.12Interest

MIDDLETON COMMUNITY BANK 1.4 
11/27/2018

596689EC91/27/2017 0.00 0.00 291.32 0.00 291.32Interest

FNMA 1.55 7/28/2021-163136G3C781/28/2017 0.00 0.00 7,750.00 0.00 7,750.00Interest

FNMA 1.3 1/28/2020-163136G3L521/28/2017 0.00 0.00 6,500.00 0.00 6,500.00Interest

CONNECTONE BK ENGLEWOOD 1.55 
7/29/2019

20786ABA21/28/2017 0.00 0.00 322.53 0.00 322.53Interest

JPMORGAN CHASE 2.35 1/28/201946625HJR21/28/2017 0.00 0.00 11,750.00 0.00 11,750.00Interest

FHLB 1.15 1/28/2019-163130A8WC31/28/2017 0.00 0.00 5,750.00 0.00 5,750.00Interest

ISABELLA BANK 0.75 3/28/2017464209CD51/28/2017 0.00 0.00 156.06 0.00 156.06Interest

BROOKLINE BK MASS 0.75 10/30/201711373QCC01/29/2017 0.00 0.00 156.06 0.00 156.06Interest

COMMONWEALTH BUSINESS BK LOS 
ANGELES CALIF 0.75 8/

2027505G61/29/2017 0.00 0.00 156.06 0.00 156.06Interest

CAPITAL BK LITTLE ROCK 0.9 2/28/2018139797FF61/29/2017 0.00 0.00 187.27 0.00 187.27Interest

SOUTHERN BANK 1 1/30/2018843383AX81/30/2017 0.00 0.00 208.08 0.00 208.08Interest

BANK NORTH CAROLINA THOMASVILLE 
NC 1 6/30/2017

06414QVT31/30/2017 0.00 0.00 208.08 0.00 208.08Interest

Mono County
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MAHOPAC NATL BK N Y 1.45 7/30/2019560160AQ61/30/2017 0.00 0.00 1,790.85 0.00 1,790.85Interest

MERRICK BK SOUTH JORDAN UTAH 
0.85 1/30/2017

59013JDB21/30/2017 0.00 0.00 176.87 0.00 176.87Interest

INDEPENDENCE BK KY OWENSBORO 
0.9 2/28/2018

45340KDR71/31/2017 0.00 0.00 187.27 0.00 187.27Interest

BRAND BKG CO LAWRENCEVILLE GA 
0.85 11/30/2017

105245GN81/31/2017 0.00 0.00 176.87 0.00 176.87Interest

ENERBANK USA SALT LAKE CITYUTAH 
1.05 8/31/2018

29266N3Q81/31/2017 0.00 0.00 218.49 0.00 218.49Interest

Oak Valley Bank CashOAKVALLEY06701/31/2017 0.00 0.00 2,027.47 0.00 2,027.47Interest

0.00 0.00 72,956.45 72,956.45Subtotal

0.00 0.00 72,956.45 72,956.45Total Interest/Dividends

Sell Transactions

Pfizer Inc 0.9 1/15/2017-14717081DD21/15/2017 500,000.00 0.00 500,000.00 0.00 0.00 500,000.00Matured

MERRICK BK SOUTH JORDAN UTAH 
0.85 1/30/2017

59013JDB21/30/2017 245,000.00 0.00 245,000.00 0.00 0.00 245,000.00Matured

745,000.00 745,000.00 0.00 745,000.00Subtotal
Local Agency Investment Fund LGIP-
Quarterly

LAIF6000Q1/23/2017 1,000,000.00 0.00 1,000,000.00 0.00 0.00 1,000,000.00Withdraw

Local Agency Investment Fund LGIP-
Quarterly

LAIF6000Q1/26/2017 2,000,000.00 0.00 2,000,000.00 0.00 0.00 2,000,000.00Withdraw

Local Agency Investment Fund LGIP-
Quarterly

LAIF6000Q1/27/2017 1,500,000.00 0.00 1,500,000.00 0.00 0.00 1,500,000.00Withdraw

Oak Valley Bank CashOAKVALLEY06701/31/2017 12,026,171.41 0.00 12,026,171.41 0.00 0.00 12,026,171.41Withdraw

16,526,171.41 16,526,171.41 0.00 16,526,171.41Subtotal

17,271,171.41 17,271,171.41 0.00 17,271,171.41Total Sell Transactions

Mono County

Begin Date: 12/31/2016, End Date: 1/31/2017

Transaction Summary by Action

DescriptionCUSIP YTM @ CostSettlement Date Principal
Face Amount / 

Shares Purchase PriceAction
Interest / 

Dividends Total

Investment Portfolio
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 MEETING DATE March 7, 2017

Departments: Clerk of the Board
TIME REQUIRED PERSONS

APPEARING
BEFORE THE
BOARD

SUBJECT Safety Seat Checkup Proclamation

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Stephanie M. Tombrello, LCSW, Executive Director, SafetyBeltSafe USA, has requested the Board adopt a proclamation
recognizing the week of April 2 - April 8, 2017, as Safety Seat Checkup Week.

RECOMMENDED ACTION:
Approve proposed proclamation.

FISCAL IMPACT:
None.

CONTACT NAME: Helen Nunn

PHONE/EMAIL: x5534 / hnunn@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
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Larry Johnston ̴ District One       Fred Stump ̴  District Two         Bob Gardner  ̴  District Three 

                     John Peters  ̴  District Four     Stacy Corless  ̴  District Five 
 

BOARD OF SUPERVISORS 

COUNTY OF MONO 

P.O. BOX 715, BRIDGEPORT, CALIFORNIA 93517 

(760) 932-5533 • FAX (760) 932-5531 

  

 

Shannon Kendall, Clerk of the Board 

 

 

 

 

 

To:  Honorable Board of Supervisors 
 
From:  Helen Nunn, Sr. Deputy Clerk of the Board 
 
Date:  March 7, 2017 
 
 
 
Subject 
Proclamation declaring April 2 – April 8, 2017, as Safety Seat Checkup Week. 
 
Recommendation 
Approve proposed proclamation. 
 
Discussion 
Stephanie M. Tombrello, LCSW, Executive Director, SafetyBeltSafe USA, has 
requested the Board adopt a proclamation recognizing the week of April 2 – April 8, 
2017, as Safety Seat Checkup Week.   
 
Fiscal Impact 
None. 
 



PROCLAMATION of the MONO COUNTY  

BOARD OF SUPERVISORS DECLARING  

APRIL 2 – APRIL 8, 2017, AS SAFETY SEAT CHECKUP WEEK 
 
WHEREAS, the number one preventable cause of death and injury of children and 
young adults is the automobile collision; and, 
 
WHEREAS, more than 90 child passengers under fifteen are killed and more than 
10,000 injured in automobile collisions in California in each year; and, 
 
WHEREAS, 71% of small children killed in crashes would be alive today if they had 
been properly restrained in child safety seats; and, 
 
WHEREAS, 45% of injuries to child occupants ages four to eight could be prevented 
with the use of booster seats; and, 
 
WHEREAS, more than 90% of child safety seats are used incorrectly; and, 
 
WHEREAS, the State of California requires that all occupants be restrained properly in 
safety seats or safety belts with children in the back seat until at least age eight; and,  
 
WHEREAS, the State of California requires all occupants of motor vehicles to be 
buckled up correctly on every ride; and, 
 
WHEREAS, crash-tested safety seats are moderately priced and widely available for 
purchase at retail stores and, at low cost, from car safety seat distribution programs 
throughout California; and,  
 
WHEREAS, SafetyBeltSafe U.S.A. has been dedicated for more than 37 years to 
protecting children from injury or death while being transported in a motor vehicle: 
 
NOW, THEREFORE, the Mono County Board of Supervisors proclaims the week of 
April 2 – April 8, 2017, SAFETY SEAT CHECKUP WEEK.    
 
APPROVED AND ADOPTED this 7th day of March, 2017, by the Mono County Board of 
Supervisors. 
 
 
__________________________________   ________________________________ 
 Larry Johnston, Supervisor District #1    Fred Stump, Supervisor District #2 
 

________________________________ 
Bob Gardner, Supervisor District #3 

 
        ________________________________               ________________________________  

   John Peters, Supervisor District #4           Stacy Corless, Supervisor District #5               
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REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: Community Development-Planning
TIME REQUIRED PERSONS

APPEARING
BEFORE THE
BOARD

SUBJECT Wheeler Crest Design Review
Committee Appointments

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Consider Supervisor Stump's recommendations regarding reappointment of one new member and one existing member to
the Wheeler Crest Design Review Committee. 

RECOMMENDED ACTION:
Appoint one new member, Bob Weiland, and re-appoint one existing member, Judy Beard, to the Wheeler Crest Design
Review Committee, as recommended by Supervisor Stump.

FISCAL IMPACT:
No fiscal impacts are expected.

CONTACT NAME: Jake Suppa

PHONE/EMAIL: 760.924.1813 / jsuppa@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 
Jake Suppa 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

 Staff Report

 History

 Time Who Approval
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Mono County 

Community Development Department 
              PO Box 347 
 Mammoth Lakes, CA  93546 

760.924.1800, fax 924.1801 

    commdev@mono.ca.gov 

 Planning Division   
 

                                    PO Box 8 
                Bridgeport, CA  93517 

             760.932.5420, fax 932.5431 

           www.monocounty.ca.gov 

 

Planning / Building / Code Compliance / Environmental / Collaborative Planning Team (CPT) 
Local Agency Formation Commission (LAFCO) / Local Transportation Commission (LTC) / Regional Planning Advisory Committees (RPACs) 

 

March 7, 2017 

 

To:  Honorable Chair and Members of the Board of Supervisors  

 

From: Jake Suppa, Permit Technician, for Fred Stump, Supervisor District 2 

 

Subject: Wheeler Crest Design Review Committee (WCDRC)  

 

Recommended Action: 

 

1. Appoint one new member, Bob Weiland, and re-appoint one existing member, Judy 

Beard, to the Wheeler Crest Design Review Committee, as recommended by 

Supervisor Stump.  

Fiscal Impact: 

 

 No fiscal impacts are expected. 

 

Membership Update Discussion: 

 

 Supervisor Stump, District 2, requests Board consideration of the following 

recommendation for membership/ term for the Wheeler Crest Design Review Committee (6 

members). The two appointments are for two-year terms.  

 

Recommended Appointment:     Term Expires (all two-year terms): 

      

 Judy Beard       03-07-19 

 Bob Weiland       03-07-19 

 

Existing Members: 

 

 Mike Day       02-01-18 

 Tom Hopkins        02-01-18 

 Bill Goodman       02-01-18 

 Chantel Hodges       02-01-18 

  

 

If you have any questions regarding this item, please contact Jake Suppa at 760.924.1813 or 

Scott Burns at 760.924.1807.  

 

        

 

 

http://www.monocounty.ca.gov/
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 MEETING DATE March 7, 2017

Departments: Clerk of the Board
TIME REQUIRED PERSONS

APPEARING
BEFORE THE
BOARD

SUBJECT Appointments in Lieu of Election

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Appointment of Directors of Special Districts in Lieu of Election.  The following Special Districts have vacancies to be filled: 
Birchim Community Services District and Wheeler Crest Community Services District. These Special Districts have submitted
names for appointment/reappointment, as outlined in the staff report.  These terms will expire on 11/30/2020.  The Board of

Supervisors is the governing body under Elections Code Section 10515 to make these appointments.

RECOMMENDED ACTION:
Appoint Robin Davis to Birchim Community Services District and William Dunlap to Wheeler Crest Community Services
District, as recommended, to fill special district board vacancies.

FISCAL IMPACT:
None.

CONTACT NAME: Helen Nunn

PHONE/EMAIL: x5534 / hnunn@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

 Staff Report
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Larry Johnston ̴ District One       Fred Stump ̴  District Two         Bob Gardner  ̴  District Three 

                     John Peters  ̴  District Four     Stacy Corless  ̴  District Five 
 

BOARD OF SUPERVISORS 

COUNTY OF MONO 

P.O. BOX 715, BRIDGEPORT, CALIFORNIA 93517 

(760) 932-5533 • FAX (760) 932-5531 

  

 

Shannon Kendall, Clerk of the Board 

 

 
 
 
 
 
To:  Honorable Board of Supervisors 
 
From:   Shannon Kendall, Clerk/Recorder/Registrar of Voters 
 
Date:  March 7, 2017 
 
Subject: 
Appointments in lieu of election to Mono County Special Districts 
 
Discussion: 
The following special districts have vacancies that need to be filled and have submitted the 
following names for appointment/reappointment.  These terms will expire 11/30/2020: 
 
Birchim Community Services District     Robin Davis 
 
Wheeler Crest Community Services District    William Dunlap 
 
This situation is governed by Elections Code section §10515 and by Board Resolution R12-64, 
which provide for the Board of Supervisors to appoint a qualified person to the district board.  
Per that resolution, if the district board recommends a qualified person for such an appointment, 
then that recommendation is to be brought to the Board of Supervisors for consideration.   
 
Recommendation: 
Make appointments, as recommended above, to fill various special district board vacancies. 
 
Fiscal Impact: 
None. 



 

OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: Finance, Public Health
TIME REQUIRED PERSONS

APPEARING
BEFORE THE
BOARD

SUBJECT Change to Allocation List for Public
Health Department

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Proposed resolution amending the allocation list to reflect an increase to the full time equivalent (FTE) of the Director of
Nursing from 0.8 FTE to 0.9 FTE in the Public Health Department.

RECOMMENDED ACTION:
Adopt proposed resolution #R17-__, amending the Allocation List to reflect an increase to the full time equivalent (FTE) of
the Director of Nursing from 0.8 FTE to 0.9 FTE in the Public Health Department.

FISCAL IMPACT:
The additional cost of this FTE increase is $4,762 ($2,797 for salary and $1,965 for benefits) for the remainder of FY 16/17
and this amount was included in the department’s mid-year budget request that was approved on February 21, 2017.  The
annual cost of this FTE increase is $8,670 ($4,983 for salary and $3,687 for benefits).

CONTACT NAME: Janet Dutcher

PHONE/EMAIL: 760-932-5494 / jdutcher@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 
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DEPARTMENT OF FINANCE 

AUDITOR-CONTROLLER 

COUNTY OF MONO 
 

   

Stephanie M. Butters 

Assistant Finance Director 

Auditor-Controller 

Janet Dutcher, CPA, CGFM 

Director of Finance 

P.O. Box 556 

Bridgeport, California 93517 

(760) 932-5490 

Fax (760) 932-5491 

 
 
To: Honorable Board of Supervisors 
 
From: Janet Dutcher, Finance Director 
 
Date:  March 7, 2017 
 

RECOMMENDATION: 

 
Adopt proposed resolution #R17-__, amending the Allocation List to reflect an increase to the full time equivalent (FTE) of the 
Director of Nursing from 0.8 FTE to 0.9 FTE, in the Public Health Department. 
 
 

FISCAL IMPACT: 

 
The additional cost of this FTE increase is $4,762 ($2,797 for salary and $1,965 for benefits) for the remainder of FY 16/17 and this 
amount was included in the department’s mid-year budget request that was approved on February 21, 2017.  The annual cost of this 
FTE increase is $8,670 ($4,983 for salary and $3,687 for benefits). 
 

DISCUSSION: 

 
As part of the mid-year budget process, the Director of Public Health requested an increase in the full time equivalent (FTE) of the 
department’s Director of Nursing from 0.8 FTE to 0.9 FTE.  Your Board approved the mid-year budget increase for this at your 
meeting on February 21, 2017.  Finance inadvertently omitted the request to change the Position Allocation List from that agenda 
item.  This item is to approve the Position Allocation List change from 0.8 FTE to 0.9 FTE. 
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WHEREAS, the County of Mono maintains a list, of County job classifications, the pay ranges 

or rates for those job classifications, and the number of positions allocated by the Board of Supervisors 
for each of those job classifications on its List of Allocated Positions (or “Allocation List”); and 
 

WHEREAS, the Allocation List identifies approved vacancies for recruitment and selection by 
Human Resources and implements collective bargaining agreements related to job classifications and 
pay rates; and 

 
WHEREAS, the County seeks to provide public services in the most efficient and economical 

manner possible, which at times requires the modification of job classifications and full time 
equivalents on the Allocation List; and 

 
WHEREAS, it is currently necessary to amend the Allocation List as part of maintaining 

proper accountability for hiring employees to perform public services;  
 
 

 NOW, THEREFORE, THE BOARD OF SUPERVISORS OF THE COUNTY OF MONO 
RESOLVES as follows: 
 
 The County Administrative Officer is authorized to amend the County of Mono List of 
Allocated Positions to reflect the following change: 

 
Increase the full time equivalent allocation of the Director of Nursing in the Public Health 
Department from 0.8 FTE to 0.9 FTE (salary $7,036-$8,552). 
 
 

    
  
// 

 
RESOLUTION NO. R17- 

 
A RESOLUTION OF THE MONO COUNTY BOARD OF SUPERVISORS 

AUTHORIZING THE COUNTY ADMINISTRATIVE OFFICER TO AMEND THE COUNTY 
OF MONO LIST OF ALLOCATED POSITIONS TO REFLECT THE INCREASE IN FULL 

TIME EQUIVALENT (FTE) OF THE DIRECTOR OF NURSING FROM 0.8 FTE TO 0.9 FTE 
IN THE PUBLIC HEALTH DEPARTMENT 
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PASSED AND ADOPTED this 7th day of March 2017, by the following  
 
Vote: 
 
AYES  : 
NOES  : 
ABSTAIN : 
ABSENT : 
 
 
 
 
ATTEST:  ______________   ________________________ 
       Clerk of the Board   Stacey Corless, Chair 
      Board of Supervisors 
 
 
 
APPROVED AS TO FORM: 
 
 
 
_____________________________ 
COUNTY COUNSEL 
 
 

 



 

OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: Clerk of the Board
TIME REQUIRED PERSONS

APPEARING
BEFORE THE
BOARD

SUBJECT Letter from Terry Lee re Immigration

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Letter from Terry Lee of Swall Meadows regarding concerns over immigration enforcement.

RECOMMENDED ACTION:

FISCAL IMPACT:

CONTACT NAME: Helen Nunn

PHONE/EMAIL: x5534 / hnunn@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

 Letter from Terry Lee

 History

 Time Who Approval

 3/1/2017 4:50 AM County Administrative Office Yes

 2/28/2017 4:45 PM County Counsel Yes

 3/1/2017 5:29 PM Finance Yes

 

javascript:history.go(0);

                                                AttachmentViewer.ashx?AttachmentID=16301&ItemID=8596




 

OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: Clerk of the Board
TIME REQUIRED PERSONS

APPEARING
BEFORE THE
BOARD

SUBJECT Letter from Craig Schrager re Sierra
Center Mall

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Letter from Craig Schrager DDS to the Board of Supervisors regarding his experience as a tenant at Sierra Center Mall.

RECOMMENDED ACTION:

FISCAL IMPACT:

CONTACT NAME: Helen Nunn

PHONE/EMAIL: x5534 / hnunn@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

 Letter from Craig Schrager

 History

 Time Who Approval

 3/1/2017 4:54 AM County Administrative Office Yes

 3/1/2017 4:28 PM County Counsel Yes

 3/1/2017 5:30 PM Finance Yes

 

javascript:history.go(0);

                                                AttachmentViewer.ashx?AttachmentID=16393&ItemID=8598






 

OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: Probation and Behavioral Health
TIME REQUIRED 20 minutes (15 minute presentation;

5 minute discussion)
PERSONS
APPEARING
BEFORE THE
BOARD

Karin Humiston, Robin Roberts, Stacie
Casabian, Jazmin Puga-Sosa, Sal
Montenez, Sofia FloresSUBJECT Update on Racial & Ethnic Disparity

Grant

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Presentation by Karin Humiston and Robin Roberts regarding update of the Racial and Ethnic Disparity Grant and review of
future changes.

RECOMMENDED ACTION:
None (informational only). Provide any desired direction to staff.

FISCAL IMPACT:
None

CONTACT NAME: Karin Humiston

PHONE/EMAIL: 760-932-5570 / khumiston@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

 Staff Report

 History

 Time Who Approval

 3/1/2017 4:54 AM County Administrative Office Yes

 

javascript:history.go(0);

                                                AttachmentViewer.ashx?AttachmentID=16259&ItemID=8555


 2/28/2017 6:04 PM County Counsel Yes

 3/1/2017 5:28 PM Finance Yes

 



 

 

M O N O  CO UN TY PRO BATIO N  D EPARTM EN T 
                                                                                                          M AILING: P.O . BOX 596, BRIDGEPORT, CALIFORNIA 93517 

                                                                                                               

                                                                                                              BRIDGEPORT OFFICE (760) 932-5570•FAX (760) 932-5571 
                                                                                                              M AM M OTH   OFFICE     (760) 924-1730•FAX (760) 924-1731 
                                                                                                                                           probation@ mono.ca.gov 

M ark M agit 

Presiding Judge, Superior Court 

 

 

  

 

Dr. Karin Humiston  

Chief Probation O fficer 

 

 

 

                                                     
                                                     

 

To:  Honorable Board of Supervisors 

 

From: Karin Humiston, Chief of Probation 

 

Date:  January 31, 2017 

 

 

SUBJECT 

Presentation by Karin Humiston and Robin Roberts regarding update of the Racial and Ethnic 

Disparity Grant and review of future changes.   

 

 

RECOMMENDATION 

None (information only).  Provide any desired direction to staff. 

 

 

DISCUSSION 

The staff wishes to report on goals and accomplishments of the Racial and Ethnic Disparity 

Grant awarded to Mono County Probation Services two years ago.  The third year of the grant is 

expected to be an important addition of services for youth in our community.  Staff will review 

the plan and expected services to the Board of Supervisors. 

 

 

FISCAL IMPACT 

The Racial and Ethnic Disparity Grant (R.E.D. Grant) is a reimbursable grant and would increase 

Juvenile Probation revenues in the amount of $150,000 and increase Juvenile Probation 

expenditures in the amount of $150,000 in fiscal year 16/17.  

 

 



 

OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

TIME REQUIRED 10 minutes (5 minute presentation; 5
minute discussion)

PERSONS
APPEARING
BEFORE THE
BOARD

Leslie Chapman, Ingrid Braun

SUBJECT Review of Need for Continuation of
Local Emergency

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

On January 31, 2017 the Mono County Sheriff declared a state of local emergency as a result of extreme winter weather. 
The Board of Supervisors ratified this declaration on February 7, 2017, and further declared a continuing state of

emergency.  Mono County Code Section 2.60.080 requires that the Board of Supervisors review the need for continuing the
local emergency every 14 days, and Government Code section 8630 requires that the Board review the need at least every

30 days until it is terminated.  This item is provided for that purpose.

RECOMMENDED ACTION:
Review need for continuing the local emergency.  If Board determines that need no longer exists, direct staff to prepare a
declaration terminating local emergency. 

FISCAL IMPACT:
None

CONTACT NAME: Ingrid Braun

PHONE/EMAIL: 760-932-5414 / lchapman@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

 Staff Report

 

javascript:history.go(0);

                                                AttachmentViewer.ashx?AttachmentID=16394&ItemID=8619


 History

 Time Who Approval

 3/2/2017 7:18 AM County Administrative Office Yes

 3/1/2017 4:30 PM County Counsel Yes

 3/1/2017 5:33 PM Finance Yes

 



    

              

 

 
 
 
 
 
 
 
 
 
 
 
 

 
DATE: March 7, 2017 
 
TO: The Honorable Board of Supervisors
 
FROM: Ingrid Braun, Sheriff-Coroner
 
SUBJECT: Continuation of Proclamation
 

BACKGROUND: 
On January 31, 2017, Sheriff Ingrid Braun, acting in her role as Director of Emergency Services, 
declared an emergency due to severe winter storms which began on January
Mono County Board of Supervisors ratified the Disaster Proclamation on February 7, 2017, and 
continued the emergency on February 21, 2017.
 
DISCUSSION: 
Beginning on January 21, 2017, and continuing throughout the month of February, 2017, Mo
County suffered a series of winter storms which 
damage to both structures and infrastructures in Mono County, the Town of Mammoth Lakes 
and Special Districts.  These conditions are beyond the control of the s
equipment and facilities of Mono County
storms for many months until the snow
from the melt could cause more damage or exacerba
 

RECOMMENDATION: 

Request that the Board of Supervisors 
determined the extent of the damage caused by the winter storms.
 
FINANCIAL IMPACT: 
The fiscal impact, if any, is not yet known.
 
Respectfully submitted, 

 
Ingrid Braun 
Sheriff-Coroner 
 

 

The Honorable Board of Supervisors 

Coroner 

Proclamation of Local Emergency 

On January 31, 2017, Sheriff Ingrid Braun, acting in her role as Director of Emergency Services, 
declared an emergency due to severe winter storms which began on January
Mono County Board of Supervisors ratified the Disaster Proclamation on February 7, 2017, and 
continued the emergency on February 21, 2017. 

and continuing throughout the month of February, 2017, Mo
ounty suffered a series of winter storms which severely impacted the region

damage to both structures and infrastructures in Mono County, the Town of Mammoth Lakes 
and Special Districts.  These conditions are beyond the control of the services, personnel, 
equipment and facilities of Mono County.  We will not know the extent of the damage of the 

snow melts.  Additionally, the potential impact of the run
from the melt could cause more damage or exacerbate existing damage. 

Request that the Board of Supervisors continue the emergency until such time the County has 
determined the extent of the damage caused by the winter storms. 

fiscal impact, if any, is not yet known. 

 

 

On January 31, 2017, Sheriff Ingrid Braun, acting in her role as Director of Emergency Services, 
declared an emergency due to severe winter storms which began on January 21, 2017.  The 
Mono County Board of Supervisors ratified the Disaster Proclamation on February 7, 2017, and 

and continuing throughout the month of February, 2017, Mono 
impacted the region and resulted to 

damage to both structures and infrastructures in Mono County, the Town of Mammoth Lakes 
ervices, personnel, 

We will not know the extent of the damage of the 
s.  Additionally, the potential impact of the run-off 

continue the emergency until such time the County has 



 

OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: CDD
TIME REQUIRED PUBIC HEARING: 10:00 A.M. PERSONS

APPEARING
BEFORE THE
BOARD

Gerry Le Francois and Nick Criss

SUBJECT General Plan Amendments

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Conduct a public hearing on General Plan Amendment 17-01, Part A and Part B (originally identified as 16-00020).
 Following the public hearing and discussion, adopt Resolution 17-__ approving addenda to the 2015 General Plan Final
Environmental Impact Report and adopting General Plan Amendment 17-01 Part A, Annual Update and Part B, Land Use
Element Chapter 25 Revisions Regarding Transient Rentals (originally identified as 16-00020). 

The 2015 General Plan Final Environmental Impact Report is too large to attach and can be accessed at the following link:

https://monocounty.ca.gov/planning/page/general-plan-eir

RECOMMENDED ACTION:
GENERAL PLAN AMENDMENT 16-00020(a):  1. Change Land Use Designation (LUD) of former Mountain Gate property
from Rural Residential (RR) 5 & 10 to Open Space (OS) (affected APNs 002-140-033, 002-490-002, -007, -008 & -011 are
owned by Mono County); 2. Change LUD for Walker Behavioral Health property from Mixed Use 1-acre minimum to Public
Facility (PF) (APN is 002-361-012 and is owned by Mono County); 3. Change LUD for Public Works property at West Walker
River/North River Lane from Estate Residential (ER) to Public Facility (PF) (APN is 002-310-056); 4. Change LUD of Walker
tennis courts from Estate Residential to Public Facility (APNs are 002-362-008 & -009); 5. Change LUD on various FEMA
properties along North River Lane and Meadow Drive from Estate Residential (ER) to Open Space (OS) (APNs are 002-290-
005, 006, 007, 002-300-002, 002-310-001, -009, -038, -037, -035, and 002-343-005; 6. Change LUD on APN 002-450-014
Antelope Valley Fire Station from Agricultural 10 (AG10) to Public Facilities (PF); 7. Add policy to Land Use Element,
Antelope Valley Plan as follows: The RPAC endorses the use of FEMA/County properties on N. River Road and Meadow
Lane as open space, without development for public improvements and facilities until 2041; 8. Change setback in Mixed Use
district for residential uses from 0 feet to 10 feet; 9. Specify that a General Plan Amendment initiated by a private landowner
must go before the Board of Supervisors for approval if the GPA is a major policy change with potential significant impacts
countywide; and 10. Amend Chapter 16, Accessory Dwelling Units, to comply with AB2200 and SB1069.   GENERAL PLAN
AMENDMENT 16-00020(b): Revise General Plan Land Use Element Chapter 25 concerning transient rentals. Highlights of
the recommended changes include: establish a process to permit transient rentals in residential areas if specific proposals
are compatible with applicable area plans, extend noticing requirements for public hearings to 30 days, define Type I rentals
as owner-occupied properties and set Use Permit Process for approval, define Type II rentals as vacant properties with off-
site management and set a General Plan Amendment process for approval, require Vacation Home Rental Permits (Ch. 26)
for both Type I and Type II rentals, eliminate solicitation of multi-parcel applications or setup of districts, focus on standard
for approval as lack of reasonable opposition by neighbors directly affected rather than neighborhood support, and clarify
“neighbor.” 

FISCAL IMPACT:

 

javascript:history.go(0);
http://


CONTACT NAME: Same

PHONE/EMAIL: 760.924.1810 / glefrancois@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

 Staff Report

 BOS Resolution R17-

 Exhibit A to Resolution, Map Amendment Summary

 Exhibit B to Resolution, Ch 25 - Land Use Amendment, Transient Rentals

 PC Resolution 16-01

 Part A Redline

 Part A Addendum

 PC Resolution 16-02

 Ch 25 with Redline

 Part B Addendum

 Transient Resource Materials

 JL Rental Work Program

 PC Adopted Mins

 Notice of Hearing Times

 Notice of Hearing Sheet

 History

 Time Who Approval

 3/2/2017 7:27 AM County Administrative Office Yes

 3/1/2017 4:07 PM County Counsel Yes

 3/2/2017 8:14 AM Finance Yes

 


                                                AttachmentViewer.ashx?AttachmentID=16392&ItemID=8564

                                                AttachmentViewer.ashx?AttachmentID=16391&ItemID=8564

                                                AttachmentViewer.ashx?AttachmentID=16360&ItemID=8564
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                                                AttachmentViewer.ashx?AttachmentID=16362&ItemID=8564

                                                AttachmentViewer.ashx?AttachmentID=16363&ItemID=8564
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Mono County 

Community Development Department 
            PO Box 347 
 Mammoth Lakes, CA  93546 

760.924.1800, fax 924.1801 

    commdev@mono.ca.gov 

     

 

                                 PO Box 8 
                Bridgeport, CA  93517 

             760.932.5420, fax 932.5431 

           www.monocounty.ca.gov 

 

March 7, 2017 

 

To:  Board of Supervisors 

 

From:  Gerry Le Francois, Principal Planner 

 Nick Criss, Code Compliance Officer 

    

Subject:  Public Hearing on General Plan Amendment 17-01, Part A: Annual General Plan Update, and 

Part B: General Plan Land Use Element Chapter 25 Revisions Regarding Transient Rentals.  

Please note that this General Plan Amendment 17-01, Part A and Part B, was originally identified 

as GPA 16-02. 

 

RECOMMENDED ACTION 

1. Conduct a public hearing on General Plan Amendment 17-01 Part A: Annual Update, and Part B: 

General Plan Land Use Element Chapter 25 Revisions Regarding Transient Rentals (originally 

identified as GPA 16-02). 

2. Following the public hearing and Board discussion, adopt Resolution R17-__ Approving Addenda to 

the 2015 General Plan EIR and Approving General Plan Amendment Part A, Annual Update, and Part 

B, Land Use Element Chapter 25 Revisions Regarding Transient Rentals.   

 
FISCAL IMPACT 

Other than an undefined potential increase in Transient Occupancy Tax (TOT) revenue, no impact to General 

Fund. 

 

GPA 16-02, PART A  

 

DISCUSSION 

The Planning Commission has recommended several annual general plan clarifications and/or changes for the 

Board of Supervisors consideration as part of the annual General Plan amendment. These items generally 

clarify oversights, reflect recent changes in State law, or in the case of the Antelope Valley RPAC (Regional 

Planning Advisory Committee), provide additional direction on the use of County-owned open space parcels. 

The summary below identifies the proposed changes, and maps of the proposed parcels and text changes in 

legislative format are contained in Attachment 2: 

1. Change the Land Use Designation (LUD) of the former Mountain Gate property from Rural Residential 

(RR) 5 & 10 to Open Space (OS). The affected APNs 002-140-033, 002-490-002, -007, -008, -010 & -

011 are owned by Mono County. 

2. Change the LUD for Walker Behavioral Health property from Mixed Use 1-acre minimum to Public 

Facility (PF). The APN is 002-361-012 and is owned by Mono County. 

3. Change the LUD for Mono County Public Works property at the West Walker River and North River 

Lane from Estate Residential (ER) to Public Facility (PF). The APN is 002-310-056. 

4. Change the LUD of the County-owned Walker tennis courts from Estate Residential to Public Facility. 

The APNs are 002-362-008 & -009. 

5. Change LUD on the various County-owned properties obtained with FEMA (Federal Emergency 

Management Agency) funds along North River Lane and Meadow Drive from Estate Residential (ER) to 

http://www.monocounty.ca.gov/


Open Space (OS). The APNs are 002-290-005, -006, -007, 002-300-002, 002-310-001, -009, -038, -037, -

035, and 002-343-005. 

6. Change the LUD on APN 002-450-014 Antelope Valley Fire Station from Agricultural 10 (AG10) to 

Public Facilities (PF). 

7. Add a policy to the Land Use Element, Antelope Valley area policies, documenting that the Antelope 

Valley RPAC endorses the use of FEMA/County properties on N. River Road and Meadow Lane as open 

space, without development of public improvements and facilities until 2041.  

8. Amend “Chapter 48 Amendments” regarding the Initiation of a General Plan Amendment to clarify that 

policy changes that are countywide and/or not associated with individual parcels may only be initiated by 

the Planning Commission or Board of Supervisors.  

9. Change the side yard setback in the Mixed Use Land Use Designation and Table 04.120 for residential 

uses from 0 feet to 10 feet.  

10. Amend Chapter 16 Accessory Units to be consistent with changes to state law, including changes to 

ministerial reviews and permitted uses, parking requirements, fire sprinkler requirements, and 

requirements for connections, garage conversions, and units above garages. 

 

GPA 16-02, PART B   

DISCUSSION 

Following the Board’s February 11, 2016, joint workshop with the Planning Commission and subsequent 

Board enactment of a moratorium on transient (short-term) rentals in single-family areas (expires March 2, 

2017), three additional workshops on possible revisions to the development standards of Chapter 25, 

Transient Rental Overlay District were conducted by the Planning Commission. Extensive discussion focused 

on owner-occupied vs. non-owner-occupied; neighborhood vs. neighbor; minimizing conflicts; adequate 

access; parking; impact on workforce housing; and path to legitimacy. Highlights of the recommended 

changes proposed by the Planning Commission include: 

• Defines Type I rentals as owner-occupied properties and sets Use Permit Process for approval;  

• Defines Type II rentals as vacant properties with off-site management and sets a General Plan 

Amendment process for approval;  

• Requires Vacation Home Rental Permits (Ch. 26) for both Type I and Type II rentals; 

• Eliminates encouraging multi-parcel applications or the setup of districts; 

• Focuses on lack of reasonable opposition by neighbors directly affected rather than neighborhood 

support; 

• Sets standard noticing requirement. 

 

At the July 12, 2016, Board of Supervisors meeting, a revised Chapter 25 was presented and discussed based 

on recommendations from three Planning Commission workshops held in spring of 2016. After reviewing the 

revised chapter, the Board of Supervisors recommended that the noticing period be increased to 30 days prior 

to public hearings and that appeal fees be waived for Type I rentals. The Board directed staff to present the 

revised Chapter 25 to the June Lake CAC (Citizens Advisory Committee) as well as the RPACs to gather 

community feedback and suggestions.  

Community Development staff presented the revised chapter at the Bridgeport, Mono Basin, Antelope Valley, 

and Long Valley RPACs, all of which supported moving forward without any additional changes. The June 

Lake CAC raised various concerns and recommended that language of Chapter 25 be revised to allow short-

term rentals only in areas that are consistent with the June Lake Area Plan and other applicable area plans. 

This would allow June Lake, along with any other communities, to initiate a process to amend local area plans 



that would determine where short-term rentals would and would not be allowed within that specific 

community.  

At the October 4, 2016, Board of Supervisors meeting, Supervisor Johnston presented an alternative proposal 

on transient rentals specific for June Lake. His proposal requires a process that identifies and maps 

neighborhoods that may be appropriate for short-term rentals. A vote would be taken in areas that are 

recognized as appropriate, and if 80% of the property owners in that area agree, then a general plan 

amendment would re-designate the land use in that area to allow for short-term rentals as a permitted use. The 

Board recommended that staff attempt to incorporate Supervisor Johnston’s proposal into the current Chapter 

25 revision process. Subsequently, Supervisor Johnston’s proposal was presented to the June Lake CAC and 

various elements are being considered as part of the June Lake Area Plan update (see Attachment 5) as 

coordinated by Wendy Sugimura. 

On December 15, 2016, Community Development Department staff presented the revised Chapter 25 (see 

Attachment 6) including the June Lake CAC’s suggestions and, following substantial discussion (see 

Attachment 7), the Planning Commission voted 3-2 recommending that the Board of Supervisors adopt 

Resolution R16-02 revising Chapter 25 in the Mono County General Plan Land Use Element, with a number 

of changes, including renaming Transient Rentals to Short-Term Rentals. Although this would apply 

countywide, the chapter excludes June Lake until its Area Plan has been amended to address community 

concerns.  

In accordance with the California Environmental Quality Act, an addendum to the existing General Plan EIR 

is being utilized (see Attachment 4 for Part A and Attachment 8 for Part B). In addition, resource materials 

and public comments received on this matter since 2013 are included in Attachment 9. 

Please contact Gerry Le Francois for Part A questions and Nick Criss at 760-924-1826 questions regarding 

Part B. This staff report has been reviewed and approved by Community Development Director Scott Burns.  

In accordance with the California Environmental Quality Act, an addendum to the existing General Plan EIR 

is being utilized (see Attachments 4 and 8). 

 

ATTACHMENTS 

1.   BOS Resolution R17-___, including Exhibit A (clean GPA) and Exhibit B (clean Ch. 25) 

2. Planning Commission Resolution R16-01, Part A 

3. GPA 16-02, Part A: Clean maps, text  

4. GPA 16-02, Part A redline text edits 

5. Addendum for Part A 

6. Planning Commission Resolution R16-02, Part B 

7. Planning Commission draft Ch. 25 – Short-Term Rentals 

8. June Lake rental work program 

9. Addendum for Part B 

10. Summary of transient rental resource materials, meetings, and comments 

11. Planning Commission minutes 12.15.16 
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RESOLUTION R17-__ 

 

A RESOLUTION OF THE MONO COUNTY BOARD OF SUPERVISORS APPROVING  

ADDENDA TO THE 2015 GENERAL PLAN EIR AND APPROVING GENERAL PLAN 

AMENDMENT 17-01 PART A, ANNUAL UPDATE, AND PART B, LAND USE 

ELEMENT CHAPTER 25 REVISIONS REGARDING TRANSIENT RENTALS 

  

WHEREAS, the Community Development Department conducted public outreach via the 

RPACs (Regional Planning Advisory Committees),  the June Lake CAC (Citizens Advisory Committee), 

and others for the purpose of identifying potential changes to transient rental regulations and other issues 

within the Mono County General Plan in need of update or revision; and 

WHEREAS, on November 17 and December 15, 2016, the Planning Commission held duly-

noticed public hearings regarding the 2016 General Plan Updates (Part A) and related Changes to Chapter 

25 on Transient Rentals (Part B) (hereinafter referred to as GPA 17-01, Part A and Part B), and approved 

Resolutions R16-01 & R16-02 recommending that the Board approve the General Plan Amendment; and 

WHEREAS, in accordance with the requirements of the CEQA (California Environmental 

Quality Act), addenda to the 2015 General Plan EIR (Environmental Impact Report) have been prepared 

and are recommended for approval by the Planning Commission; and  

 

WHEREAS, having reviewed and considered all the information and evidence presented to it, 

including the recommendation of the Planning Commission, public testimony, written comments, the 

addenda to the Final EIR, and staff reports and presentations, the Board of Supervisors now wishes to make 

required findings, approving the addenda to the 2015 FEIR (Final Environmental Impact Report) and 

adopting General Plan Amendment 17-01, Part A and Part B (originally identified as GPA 16-02), which is 

attached as an exhibit and incorporated by this reference.   

 

NOW, THEREFORE, THE MONO COUNTY BOARD OF SUPERVISORS HEREBY FINDS 

AND RESOLVES AS FOLLOWS: 

 

SECTION ONE: Addenda to the Final Environmental Impact Report is the appropriate level of 

environmental review of the proposed General Plan Amendment under CEQA.  CEQA Guidelines Section 

15164 (a) provides that “the lead agency or responsible agency shall prepare an addendum to a previously 

certified EIR if some changes or additions are necessary but none of the conditions described in Section 

15162 calling for preparation of a subsequent EIR have occurred” and the Board of Supervisors finds that 

these General Plan changes do not trigger further analysis under CEQA Guidelines Section 15162 (as more 

fully described in the addenda); the addenda to the Final EIR have been prepared for the proposed General 

Plan Amendment in compliance with CEQA; and that this approval reflects the County’s independent 

judgment and analysis. 

 

SECTION TWO: The Board hereby approves the addenda to the 2015 General Plan EIR.  
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SECTION THREE: The Board of Supervisors further finds that the General Plan Amendment, 

including all text and map changes to the Land Use Element of the Mono County General Plan, which are 

attached hereto as Exhibits A and B and incorporated herein by reference, are consistent with the General 

Plan and all applicable area plans, and hereby adopts GPA 17-01, Part A and Part B (originally identified 

as GPA 16-02). 

 

PASSED AND ADOPTED THIS 7
TH

 DAY OF MARCH 2017, BY THE FOLLOWING VOTE: 

AYES: 

NOES: 

ABSENT: 

ABSTAIN: 

                         ____________________________________ 

Stacy Corless, Chairperson 

             

 

 

Attest:                    Approved as to form: 

 

____________________________                _______________________________       

Clerk of the Board                          County Counsel  



 
 

Exhibit A 
Map Amendment Summary 

 

1. Change the Land Use Designation (LUD) of the former Mountain Gate property from Rural 

Residential (RR) 5 & 10 to Open Space (OS). The affected APNs 002-140-033, 002-490-002,  

-007, -008, -010 & -011 are owned by Mono County. 

 

2. Change the LUD for Walker Behavioral Health property from Mixed Use 1-acre minimum to 

Public Facility (PF). The APN is 002-361-012 and is owned by Mono County. 

 

3. Change the LUD for Public Works property at the West Walker River and North River Lane from 

Estate Residential (ER) to Public Facility (PF). The APN is 002-310-056. 

 

4. Change the LUD of the Walker tennis courts from Estate Residential to Public Facility. The 

APNs are 002-362-008 & -009. 

 

5. Change LUD on the various FEMA properties along North River Lane and Meadow Drive from 

Estate Residential (ER) to Open Space (OS). The APNs are 002-290-005,  

-006, -007, 002-300-002, 002-310-001, -009, -038, -037, -035, and 002-343-005. 

 

6. Change the LUD on APN 002-450-014 Antelope Valley Fire Station from Agricultural 10 (AG10) 

to Public Facilities (PF). 
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1. Mountain Gate LUD ChangeBlue highlighted parcels indicate APNs 002-140-033, 002-490-002, 002-490-007,002-490-008, and 002-490-011 that would be changed from a Land Use Designation of Rural Residential 5 and 10 to Open Space.
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2. Walker Behavioral Health Property LUD Change 
Blue highlighted parcel would change the Land Use Designation for the Walker Behavior Health property from Mixed Use 1‐acre minimum to Public Facility. 
 

 



3. Public Works Property LUD Change 
Blue highlighted parcel would change the Land Use Designation for the Mono County Public Works Facility at West Walker River/North River Lane from Estate 
Residential to Public Facility. 
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and 002-362-008-000
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5. FEMA Properties LUD ChangesChange the Land Use Designation on variousproperties along North river Lane and Meadow Drive that are in the Federal Emergency Management Act (FEMA) floodplain from Estate Residential to Open Space. APNs 002-290-005, 002-290-006, 002-290-007, 002-300-002, 002-310-001, 002-310-009, 002-310-038,002-310-037, 002-310-035, and002-343-005.



6. Antelope Valley Fire State LUD Change 
Blue highlighted parcel would change the Land Use Designation for the Antelope Valley Fire Station parcel from Agricultural 10 to Public Facilities. 
 

 

US 395 



7.  Antelope Valley Area Policy Addition   

Policy 4.B.2. Preserve the agricultural lands and natural resource lands in the Antelope Valley.   

Action 4.B.2.a. In accordance with the California Environmental Quality Act (CEQA), require 

the preparation of an Environmental Impact Report (EIR) for projects that may convert 

agricultural lands to other uses.   

Action 4.B.2.b. Encourage agricultural land owners to utilize the property tax incentives for 

agricultural land provided for in the county Williamson Act program.   

Action 4.B.2.c. Inform owners of critical wildlife habitat areas of the potential for open-space 

easements to protect such areas and of the potential for property tax adjustments.   

Action 4.B.2.c. The RPAC endorses the use of FEMA/County properties on N. River Road 

and Meadow Lane as open space, without development of public improvements and 

facilities until 2041. 

8.  Amendment to “Chapter 48: Amendments”   

I. GENERAL PLAN MAP/LAND USE DESIGNATION AMENDMENTS    

48.010 Initiation.  
The provisions of this section, or portion thereof, to the extent that the same may be referred to 

in any specific procedure, shall govern in the initiation of proceedings. Initiation may be by:   

A.  The adoption of a resolution of initiation by the Board of Supervisors;   

B.  The adoption of a resolution of initiation by the Commission; or   

C.  Filing with the Director an application signed by one or more of the record owners of the 

parcel of property that is the subject of the application or by an agent of the owner, 

authorized in writing, or by a public utility company or other agency with the powers of 

eminent domain. In the event that more than one parcel is submitted for district amendment, 

owners of parcels representing at least 60% of the area involved must sign the application. 

The names of all record owners of all land involved must be stated. A petition for 

amendment shall be on a form designated by the Commission, and shall be accompanied 

by the required application, environmental forms, and fee. In addition, the applicant shall 

also be assured that the proposed district amendment is consistent with this General Plan 

before his application is deemed accepted.   

D.  General plan amendments addressing matters applicable throughout the county and/or 

not directly associated with specific parcels of land may only be initiated by the Planning 

Commission or Board of Supervisors.   

9.   Change side-yard setback in Mixed Use LUD   

 TABLE 04.120: MINIMUM YARDS 

LUD Front Rear Side

SFR <1 acre 20'  10'  10' 

SFR >1 acre 30'  30'  30' 

ER <1 acre 50'  10'  10' 



ER >1 acre 50’  30’  30’ 

RR  50'  30'  30' 

RU  30'  30'  30' 

RMH <1 acre 20'  10'  10' 

RMH >1 acre 30'  30'  30' 

MFR <1 acre 20'  10'  10' 

MFR >1 acre 30'  30'  30' 

MU <1 acre 10'  5'  0' 10’

MU >1 acre 30'  30'  30' 

CL  10'  5'  0' 

C  10'  5'  0' 

SC  10'  5'  0' 

IP  20'  10'  10' 

RM  50'  30'  30' 

AG  50'  50'  50' 

NHP  30’  30’  30’ 

OS  50’  30’  30’ 

10.  Amendment to Chapter 16: Accessory Dwelling Units   

Sections:   

16.010   Intent.  
16.020   Definition.  
16.030   Applicable Land Use Designations.  
16.040   General Provisions.  
16.050   Standards for Accessory Dwelling Units.  
  
16.010 Intent. The intent of this chapter is to allow for Accessory Dwelling Units in accordance 
with State law in order to provide additional affordable housing opportunities, including housing 
for the elderly in Mono County.   

16.020 Definition.  
"Accessory Dwelling Unit" (also referred to as "dependent," “Secondary Housing,” or "granny 
unit") means residential occupancy of a living unit located on the same parcel as the primary 
residential unit. It provides complete, independent living facilities for one or more persons 
including permanent provisions for living, sleeping, eating, cooking, and sanitation on the same 
parcel as the primary unit is situated. An Accessory Dwelling Unit shall meet the minimum 
regulations for an efficiency dwelling unit in the California Building Code.    

The Accessory Dwelling Unit can be either attached to or detached from the primary residential 

unit but in either case shall have similar architectural elements as the primary unit (i.e., 

materials, textures, colors, etc.; see 16.050 G below). The Accessory Dwelling Unit shall be 

clearly subordinate to the primary unit.    

Utilities that are installed for future expansion, such as stub outs that would allow a kitchen to be 

installed at a later date, shall be considered as complete cooking facilities in accessory dwelling 

units. In units required by deed restriction, complete cooking facilities shall be installed resulting 



in a usable kitchen at final permit issuance, and interior access between attached units shall be 

no more than a single personnel door.   

16.030 Applicable Land Use Designations.  
An Accessory Dwelling Unit may be permitted in any land use designation that allows single-

family residences as a permitted use or as allowed in Specific Plan (SP) areas subject to the 

General Provisions below.   

16.040 General Provisions.  

A. On parcels less than 7,500 sq. ft. in net area, an attached Accessory Dwelling Unit not 

exceeding 500 sq. ft. in size may be permitted with a building permit by application for a 

Director Review.   

B.   On parcels of 7,500 sq. ft. up to 10,000 sq. ft. in net area, an attached Accessory 

Dwelling Unit not exceeding 640 sq. ft. in size is allowed with a building permit. A detached 

Accessory Dwelling Unit not exceeding 640 sq. ft. may be permitted by application for a 

Director Review.    

C.  On parcels of 10,000 sq. ft. up to one acre in net area, an Accessory Dwelling Unit not 

exceeding 640 sq. ft. in size (attached or detached) is allowed with a building permit.    

D.  On parcels one acre or greater, an Accessory Dwelling Unit not exceeding 640 sq. ft. in 

size (attached or detached) is allowed with a building permit. In this same parcel size range, 

an Accessory Dwelling Unit exceeding 640 sq. ft. but not exceeding 1,400 sq. ft. in size 

(attached or detached) may be permitted by application for a Director Review. In this same 

parcel size range, an Accessory Dwelling Unit exceeding 1,400 sq. ft. may be permitted by 

application for a use permit.   

E.  Square footage of Accessory Dwelling Units shall be calculated based on the exterior 

dimensions of the unit. All interior living space shall count toward the total square footage of 

the unit.    

F.  Consistent with Government Code §65852.2, ministerial reviews shall occur within 120 

days after receiving an accessory dwelling unit application.   

16.050 Standards for New Accessory Dwelling Units.  

A. All construction shall conform to the height, setback, lot coverage, fees (including school 

impact fees and fire district fees), snow storage, and other development requirements 

applicable to residential construction in the land use designation in which the property is 

located.   

B.  If a well and/or septic system is/are to be utilized, a clearance letter shall be obtained 

from the Environmental Health director and shall accompany the building permit application 

(or if applicable, the Director Review or Use Permit application). For Accessory Dwelling 

Units that are served by a public water and/or sewer system, a letter from the serving entity 

that indicates adequate service shall be submitted as part of the application.    

C.  One of the units on the parcel (either the primary unit or the Accessory Dwelling Unit) 

must be owner occupied.    



D.  If the Accessory Dwelling Unit is 640 sq. ft. or less in size, one off-street parking space 

must be provided for the Accessory Dwelling Unit in addition to parking required for the 

primary unit. If the Accessory Dwelling Unit is larger than 640 square feet, two parking 

spaces must be provided for the Accessory Dwelling Unit in addition to parking required for 

the primary unit, if it contains two or more bedrooms. Parking shall be in accordance with 

Chapter 06 of the Mono County Land Use Element, except that June Lake provisions of 

three parking spaces per unit shall apply only to the primary unit and not the Accessory 

Dwelling Unit unless the following instances exist, in which case, no parking standards shall 

be imposed:  

1)  The accessory dwelling unit is located within one-half mile of public transit.  

2)  The accessory dwelling unit is located within an architecturally and historically 

significant district.  

3)  The accessory dwelling unit is part of the existing primary residence or an existing 

accessory structure.  

4)  When on-street parking permits are required but not offered to the occupant of the 

accessory dwelling unit.  

5)  When there is a car-share vehicle located within one block of the accessory dwelling 

unit.   

E.  Whether attached or detached, the Accessory Dwelling Unit shall be architecturally 

compatible with the primary residence. The Community Development Department shall 

determine the architectural compatibility of the structures and shall consider roofing, siding, 

trim, door and window frame colors; roofing, siding, trim, door, and window materials; roof 

slope and pitch; and wall articulation, roof line articulation, eaves, railings, chimneys, 

porches, and similar features; landscaping should also be considered in helping to make the 

units compatible. In addition, the Accessory Dwelling Unit shall be clearly subordinate to the 

primary unit in terms of size and placement on the property. If attached, the two units shall 

have the appearance of a single-family residence; the Accessory Dwelling Unit entrance 

shall be located on the side or rear of the building.   

F.  Accessory dwelling units shall not be required to provide fire sprinklers if they are not 

required for the primary residence. Accessory dwelling unit utility connections and related 

fees shall comply with Government Code §65852.2.   

G.  No passageway shall be required in conjunction with the construction of an accessory 

dwelling unit. No setback shall be required for an existing garage that is converted to an 

accessory dwelling unit, and a setback of no more than five (5) feet from the side and rear 

lot lines shall be required for an accessory dwelling unit that is constructed above a garage. 



EXHIBIT B 
 

DEVELOPMENT STANDARDS  
 

CHAPTER 25 – SHORT-TERM RENTAL  
 

 

Sections: 
 

25.010    Intent. 

25.020    Establishment of Type I Short-Term Rental: Owner-Occupied. 

25.030    Establishment of Type II Short-Term Rental: Not Owner-Occupied. 

25.040 Notice requirements. 

25.050    Uses permitted. 
25.060    Uses permitted subject to director review 

25.070    Uses permitted subject to use permit 

25.080  Additional requirements 

  

 
25.010 Intent. 
In recognition of the demand by visitors for diverse lodging options, this chapter is intended to 
establish a process to permit short-term rentals within residential areas that do not exhibit 
reasonable opposition by neighbors who may be directly affected, and when consistent with 
applicable Area Plan policies.1  
 
 
25.020 Establishment of Type I Short-Term Rental: Owner-Occupied  

Type I short-term rentals are owner-occupied or associated with an owner-occupied principal 
residence. This rental includes an entire dwelling unit or, if only part of the unit, includes at a 
minimum a sleeping room (with shared full bathroom). Rental is limited to a single party of 
individuals, and the owner is required to be present during the rental. The short-term rental 
use may be permitted on any residential parcel having land use designation(s) of SFR, ER, RR, 
MFR-L or RMH subject to use permit, if consistent with applicable Area Plan policies.1 Fees for 
appeal of Type I use permit decisions shall be waived. 
 
 

25.030  Establishment of Type II Short-Term Rental: Not Owner-Occupied 

Type II short-term rentals include rental of an entire dwelling unit that is not concurrently 
occupied by the owner or on the same parcel as a principal residence concurrently occupied by 
the owner. The short-term rental use may be established on any residential parcel, or group of 
parcels, meeting the requirements of 25.060 and having land use designation(s) of SFR, ER, 
RR, MFR-L or RMH. The short-term rental must be consistent with applicable Area Plan 
policies,1 must exhibit no reasonable opposition from neighbors within 500 feet of the subject 
parcel, and must have adequate year-round access. 
 
In addition to the requirements of this chapter, initiation and application for a Type II short-
term rental shall be processed in the same manner as any land use redesignation (see Ch. 48, 
Amendments I. General Plan Map/Land Use Designation Amendments). The land use 

                                                 
1
 The June Lake Area Plan will be revised shortly after the adoption of this chapter to identify appropriate 

areas for short-term rentals. Until the Area Plan revision is complete, no short-term rental applications 
shall be processed for June Lake. After Area Plan revision, applications can be accepted and evaluated for 
consistency with June Lake Area Plan policies per 25.010, 25.020, and 25.030. 



designation followed by the letters STR (e.g., SFR-STR) would indicate a Type II short-term 
rental is permitted. 
 
25.040 Notice requirements. 

 
A. Notice shall be given to owners of surrounding properties and published in a 

newspaper of general circulation 30 days in advance of a public hearing. 
 

B. "Surrounding property,” for the purposes of this planning permit, shall be defined as 

those properties that fall within a 500-foot radius drawn from the nearest limits of the 

parcel that is subject of the land use application. If a property is located more than 

500 feet from the boundary of the parcel, but may be directly affected by any land use 

application on the subject parcel, then that property owner may also be noticed. 

Further, any property owners, regardless of their location or proximity to the parcel 

subject to a land use application, may receive notice as long as they submit their 

request in writing to the Planning Division more than 10 days in advance of the 

hearing. Such notice shall be given to those properties at least 20 days in advance of 

the hearing by mail to all persons whose names and addresses appear on the latest 

adopted tax roll of the County. 

  
25.050 Uses permitted. 
The following uses shall be permitted with a short-term rental approval, plus such other uses 
as the commission finds to be similar and not more obnoxious or detrimental to the public 
safety, health and welfare: 
 

A. All uses permitted in the underlying land use designation.  
 
B. Where the principal use of the subject parcel(s) is single-family or multi-family 

residential, the residence or any accessory dwelling unit on the parcel(s) may be rented 
on a short-term basis subject to the requirements of 25.070. 

 
25.060 Uses permitted subject to director review. 

All uses permitted subject to director review in the underlying land use designation with which 
the short-term rental is combined shall be permitted, subject to director review approval. 
 
 
25.070 Uses permitted subject to use permit. 
All uses permitted subject to use permit in the underlying land use designation with which the 
short-term rental is combined shall be permitted, subject to use permit approval.   
 

 

25.080 Additional requirements. 

Any person or entity that leases, rents, or otherwise makes available for compensation, a 
single-family or multi-family residence located within an approved short-term rental 
established by this chapter, for a period of less than 30 days, must first obtain a vacation home 
rental permit and comply with all applicable requirements of that permit, as set forth in 
Chapter 26, Transient Rental Standards and Enforcement. 
 
Parcels located within conditional development zones (avalanche) shall not be allowed short-
term rentals during the avalanche season, November 1 through April 15. 
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2. Walker Behavioral Health Property LUD Change 
Blue highlighted parcel would change the Land Use Designation for the Walker Behavior Health property from Mixed Use 1‐acre minimum to Public Facility. 
 

 



3. Public Works Property LUD Change 
Blue highlighted parcel would change the Land Use Designation for the Mono County Public Works Facility at West Walker River/North River Lane from Estate 
Residential to Public Facility. 
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and 002-362-008-000
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6. Antelope Valley Fire State LUD Change 
Blue highlighted parcel would change the Land Use Designation for the Antelope Valley Fire Station parcel from Agricultural 10 to Public Facilities. 
 

 

US 395 



7. Antelope Valley Area Policy Addition 
 

Policy 4.B.2. Preserve the agricultural lands and natural resource lands in the Antelope Valley. 
 
Action 4.B.2.a. In accordance with the California Environmental Quality Act (CEQA), require 
the preparation of an Environmental Impact Report (EIR) for projects that may convert 
agricultural lands to other uses. 
 
Action 4.B.2.b. Encourage agricultural land owners to utilize the property tax incentives for 
agricultural land provided for in the county Williamson Act program. 
 
Action 4.B.2.c. Inform owners of critical wildlife habitat areas of the potential for open-space 
easements to protect such areas and of the potential for property tax adjustments. 
 
Action 4.B.2.c. The RPAC endorses the use of FEMA/County properties on N. River Road and 
Meadow Lane as open space, without development of public improvements and facilities until 
2041. 

 
 

8. Amendment to “Chapter 48: Amendments” 
 
I. GENERAL PLAN MAP/LAND USE DESIGNATION AMENDMENTS  
 
48.010 Initiation. 
The provisions of this section, or portion thereof, to the extent that the same may be referred to in any 
specific procedure, shall govern in the initiation of proceedings. Initiation may be by: 
 

A. The adoption of a resolution of initiation by the Board of Supervisors; 
 
B. The adoption of a resolution of initiation by the Commission; or 
 
C. Filing with the Director an application signed by one or more of the record owners of the parcel 

of property that is the subject of the application or by an agent of the owner, authorized in 
writing, or by a public utility company or other agency with the powers of eminent domain. In 
the event that more than one parcel is submitted for district amendment, owners of parcels 
representing at least 60% of the area involved must sign the application. The names of all record 
owners of all land involved must be stated. A petition for amendment shall be on a form 
designated by the Commission, and shall be accompanied by the required application, 
environmental forms, and fee. In addition, the applicant shall also be assured that the proposed 
district amendment is consistent with this General Plan before his application is deemed 
accepted. 

 
D. General plan amendments addressing matters applicable throughout the county and/or not 

directly associated with specific parcels of land may only be initiated by the Planning 
Commission or Board of Supervisors. 

 



9. Change side yard setback in Mixed Use LUD 
 
Table 04.120: Minimum Yards 
 

LUD Front Rear Side 

SFR <1 acre 20' 10' 10' 

SFR >1 acre 30' 30' 30' 

ER <1 acre 50' 10' 10' 

ER >1 acre 50’ 30’ 30’ 

RR 50' 30' 30' 

RU 30' 30' 30' 

RMH <1 acre 20' 10' 10' 

RMH >1 acre 30' 30' 30' 

MFR <1 acre 20' 10' 10' 

MFR >1 acre 30' 30' 30' 

MU <1 acre 10' 5' 010' 

MU >1 acre 30' 30' 30' 

CL 10' 5' 0' 

C 10' 5' 0' 

SC 10' 5' 0' 

IP 20' 10' 10' 

RM 50' 30' 30' 

AG 50' 50' 50' 

NHP 30’ 30’ 30’ 

OS 50’ 30’ 30’ 
 
 
 
10. Amendment to Chapter 16: Accessory Dwelling Units 
 

Development Standards 
Chapter 16 – Accessory Dwelling Units 

 
Sections: 
 
16.010   Intent. 
16.020   Definition. 
16.030   Applicable Land Use Designations. 
16.040   General Provisions. 
16.050   Standards for Accessory Dwelling Units. 
 
16.010 Intent. 
The intent of this chapter is to allow for Accessory Dwelling Units in accordance with State law in order 
to provide additional affordable housing opportunities, including housing for the elderly in Mono County.  



 
16.020 Definition. 
"Accessory Dwelling Unit" (also referred to as "dependent," “Secondary Housing,” or "granny unit") 
means residential occupancy of a living unit located on the same parcel as the primary residential unit. It 
provides complete, independent living facilities for one or more persons including permanent provisions 
for living, sleeping, eating, cooking, and sanitation on the same parcel as the primary unit is situated. An 
Accessory Dwelling Unit shall meet the minimum regulations for an efficiency dwelling unit in the 
California Building Code.  
 
The Accessory Dwelling Unit can be either attached to or detached from the primary residential unit but 
in either case shall have similar architectural elements as the primary unit (i.e., materials, textures, colors, 
etc.; see 16.050 G below). The Accessory Dwelling Unit shall be clearly subordinate to the primary unit.  
 
Utilities that are installed for future expansion, such as stub outs that would allow a kitchen to be installed 
at a later date shall be considered as complete cooking facilities in accessory dwelling units. In units 
required by deed restriction, complete cooking facilities shall be installed resulting in a usable kitchen at 
final permit issuance, and interior access between attached units shall be no more than a single personnel 
door. 
 
16.030 Applicable Land Use Designations. 
An Accessory Dwelling Unit may be permitted in any land use designation that allows single-family 
residences as a permitted use or as allowed in Specific Plan (SP) areas subject to the General Provisions 
below. 
 
16.040 General Provisions. 
A. On parcels less than 7,500 sq. ft. in net area, an attached Accessory Dwelling Unit not exceeding 500 

sq. ft. in size may be permitted with a building permit by application for a Director Review. 
 
B. On parcels of 7,500 sq. ft. up to 10,000 sq. ft. in net area, an attached Accessory Dwelling Unit not 

exceeding 640 sq. ft. in size is allowed with a building permit. A detached Accessory Dwelling Unit 
not exceeding 640 sq. ft. may be permitted by application for a Director Review.  

 
C. On parcels of 10,000 sq. ft. up to one acre in net area, an Accessory Dwelling Unit not exceeding 640 

sq. ft. in size (attached or detached) is allowed with a building permit.  
 
D.  On parcels one acre or greater, an Accessory Dwelling Unit not exceeding 640 sq. ft. in size (attached 

or detached) is allowed with a building permit. In this same parcel size range, an Accessory Dwelling 
Unit exceeding 640 sq. ft. but not exceeding 1,400 sq. ft. in size (attached or detached) may be 
permitted by application for a Director Review. In this same parcel size range, an Accessory Dwelling 
Unit exceeding 1,400 sq. ft. may be permitted by application for a use permit. 

 
E. Square footage of Accessory Dwelling Units shall be calculated based on the exterior dimensions of 

the unit. All interior living space shall count toward the total square footage of the unit.  
 
F. Consistent with Government Code §65852.2, ministerial reviews shall occur within 120 days after 

receiving an accessory dwelling unit application. 
 



16.050 Standards for New Accessory Dwelling Units. 
A. All construction shall conform to the height, setback, lot coverage, fees (including school impact fees 

and fire district fees), snow storage, and other development requirements applicable to residential 
construction in the land use designation in which the property is located. 

 
B. If a well and/or septic system is/are to be utilized, a clearance letter shall be obtained from the 

Environmental Health director and shall accompany the building permit application (or if applicable, 
the Director Review or Use Permit application). For Accessory Dwelling Units that are served by a 
public water and/or sewer system, a letter from the serving entity that indicates adequate service shall 
be submitted as part of the application.  

 
C. One of the units on the parcel (either the primary unit or the Accessory Dwelling Unit) must be owner 

occupied.  
 
D. If the Accessory Dwelling Unit is 640 sq. ft. or less in size, one off-street parking space must be 

provided for the Accessory Dwelling Unit in addition to parking required for the primary unit. If the 
Accessory Dwelling Unit is larger than 640 square feet, two parking spaces must be provided for the 
Accessory Dwelling Unit in addition to parking required for the primary unit, if it contains two or 
more bedrooms. Parking shall be in accordance with Chapter 06 of the Mono County Land Use 
Element, except that June Lake provisions of three parking spaces per unit shall apply only to the 
primary unit and not the Accessory Dwelling Unit unless the following instances exist, in which case, 
no parking standards shall be imposed:.  

 

1) The accessory dwelling unit is located within one-half mile of public transit. 

2) The accessory dwelling unit is located within an architecturally and historically significant 
district. 

3) The accessory dwelling unit is part of the existing primary residence or an existing accessory 
structure. 

4) When on-street parking permits are required but not offered to the occupant of the accessory 
dwelling unit. 

5) When there is a car-share vehicle located within one block of the accessory dwelling unit. 
 
E. Whether attached or detached, the Accessory Dwelling Unit shall be architecturally compatible with 

the primary residence. The Community Development Department shall determine the architectural 
compatibility of the structures and shall consider roofing, siding, trim, door and window frame colors; 
roofing, siding, trim, door, and window materials; roof slope and pitch; and wall articulation, roof line 
articulation, eaves, railings, chimneys, porches, and similar features; landscaping should also be 
considered in helping to make the units compatible. In addition, the Accessory Dwelling Unit shall be 
clearly subordinate to the primary unit in terms of size and placement on the property. If attached, the 
two units shall have the appearance of a single-family residence; the Accessory Dwelling Unit 
entrance shall be located on the side or rear of the building. 

 
F.  Accessory dwelling units shall not be required to provide fire sprinklers if they are not required for 

the primary residence. Accessory dwelling unit utility connections and related fees shall comply with 
Government Code §65852.2. 

 



G.  No passageway shall be required in conjunction with the construction of an accessory dwelling unit. 
No setback shall be required for an existing garage that is converted to an accessory dwelling unit, 
and a setback of no more than five (5) feet from the side and rear lot lines shall be required for an 
accessory dwelling unit that is constructed above a garage. 
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Executive Summary 

 

The County of Mono, as Lead Agency, determined that the 2015 RTP/General Plan Update is a ‘project’ 
as defined in the CEQA Guidelines, and requires the preparation of an EIR. In compliance with CEQA, this 
EIR has been prepared to analyze the potential environmental effects associated with implementation 
of the project. The EIR has been prepared to fully inform decision-makers in the county, responsible and 
trustee agencies, interested organizations and the general public of the potential environmental 
consequences associated with approval and implementation of the 2015 RTP/General Plan Update. A 
detailed description of the proposed project, including the project setting, project components and 
characteristics, project objectives, discretionary actions, and how the EIR will be used, is provided in EIR 
§3.0 (Project Description). 

 
The 2015 Update and repeal of the Conway Ranch Specific covered by the FEIR included a 
comprehensive update of the Mono County General Plan including appendices and Land Use 
redesignation for Conway Ranch; the Regional Transportation Plan (RTP) which also included the 
Regional Blueprint, Bicycle Transportation Plan, and Trails Plan as appendices; three elements of the 
Countywide Integrated Waste Management Plan (CIWMP); Noise Ordinance update; and repeal of the 
Conway Ranch Specific Plan. All project components cover the unincorporated areas, and the RTP and 
CIWMP also apply to the town of Mammoth Lakes to varying degrees. The RTP was updated through 
community-based efforts with Regional Planning Advisory Committees (RPACs) for the unincorporated 
area and language provided directly by the Town, and the CIWMP was vetted through the Solid Waste 
Task Force which includes town representatives. The General Plan and RTP update continue to focus 
growth in and adjacent to existing communities to avoid growth in environmentally sensitive areas and 
agricultural lands, and support sustainable, healthy, and livable communities.  
 
The proposed 2016 update contained in the attached staff report covers minor changes to the General 

Plan as proposed by staff, the Antelope Valley Regional Planning Advisory Committee, and/or to comply 

with changes to state law.   
 
This DEIR was provided to the Planning Commission last year prior to its adoption.  It you need a copy or 
have questions, please contact Gerry Le Francois at glefrancois@mono.ca.gov or 760.924.1810.   
 

 
Addendum Determination 

Mono County has determined that an Addendum to the Final Environmental Impact Report is the 
appropriate level of environmental review under CEQA. An Addendum is appropriate because the 
analysis in Table 1 below demonstrates that none of the conditions described in CEQA Guideline Section 
15162 have occurred.  
 

mailto:glefrancois@mono.ca.gov
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CEQA Section 15164 (a) provides that “the lead agency or responsible agency shall prepare an 
addendum to a previously certified EIR if some changes or additions are necessary but none of the 
conditions described in Section 15162 calling for preparation of a subsequent EIR have occurred.” None 
of the conditions described in section 15162 have occurred.  
 
Section 15162 provides for the preparation of a subsequent EIR where: 

(1) Substantial changes are proposed in the project, which will require major revisions of the 
previous EIR or negative declaration due to the involvement of new significant 
environmental effects or a substantial increase in the severity of previously identified 
significant effects; 
 

(2) Substantial changes occur with respect to the circumstances under which the project is 

undertaken which will require major revisions of the previous EIR or negative declaration 

due to the involvement of new significant environmental effects or a substantial increase in 

the severity of previously identified effects;  

 

 

(3) New information of substantial importance, which was not known and could not have been 

known with the exercise of reasonable diligence at the time the previous EIR was certified as 

complete or the negative declaration was adopted, shows any of the following:   

a. The project will have one or more significant effects not discussed in the previous 

EIR or negative declaration; 

b. Significant effects previously examined will be substantially more severe than shown 

in the previous EIR; 

c. Mitigation measures or alternatives previously found not to be feasible would in fact 

be feasible, and would substantially reduce one or more significant effects of the 

project, but the project proponents decline to adopt the measure or alternative;  or  

d. Mitigation measures or alternatives which are considerably different from those 

analyzed in the previous EIR would substantially reduce one or more significant 

effects on the environment but the project proponent declines to adopt the 

mitigation measure or alternative.  
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Table 1: Review of findings under CEQA Guidelines Section 15162 
 

Summary and Location of the 
Proposed Specific Plan Change 

CEQA guidelines section 15162 Analysis 

Item 1:  Change the Land Use 
Designation (LUD) of the former 
Mountain Gate property from Rural 
Residential (RR) 5 & 10 to Open Space 
(OS). The affected APNs 002-140-033, 
002-490-002, -007, -008, -010 & -011 
are owned by Mono County.  

These parcels have been acquired by Mono County either 
through purchase or from the Federal Emergency Management 
Agency (FEMA). These parcels are within the Walker River 
floodplain, have deed restrictions related to future 
development, and/or residential uses are no longer appropriate 
for these properties.   
 
These changes are not substantive under CEQA section 15162 
analysis. 

Item 2: Change the LUD for Walker 
Behavioral Health property from 
Mixed Use 1-acre minimum to Public 
Facility (PF). The APN is 002-361-012 
and is owned by Mono County.    

This parcel is being used as a public building for government 
purposes. A Public Facility land use designation is the 
appropriate land use.   
 
These changes are not substantive under CEQA section 15162 
analysis.  

Item 3: Change the LUD for Public 

Works property at the West Walker 

River and North River Lane from Estate 

Residential (ER) to Public Facility (PF). 

The APN is 002-310-056 and is Owned 

by Mono County. 

This parcel is being used for public purposes (parking area and 
mailboxes). A Public Facility land use designation is the 
appropriate land use instead of residential.   
 
These changes are not substantive under CEQA section 15162 
analysis. 

Item 4: Change the LUD of the Walker 

tennis courts from Estate Residential 

to Public Facility. The APNs are 002-

362-008 & -009.   

These parcels are being used for public purposes (parking area 
and mailboxes).  A Public Facility land use designation is the 
appropriate land use instead of residential.   
 
These changes are not substantive under CEQA section 15162 
analysis. 
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 Item 5: Change LUD on the various 
FEMA properties along North River 
Lane and Meadow Drive from Estate 
Residential (ER) to Open Space (OS). 
The APNs are 002-290-005, -006, -007, 
002-300-002, 002-310-001, -009, -038, 
-037, -035, and 002-343-005.   

These parcels have been acquired by Mono County either 
through purchase or from the Federal Emergency Management 
Agency (FEMA). These parcels are within the Walker River 
floodplain, have deed restrictions related to future 
development, and/or residential uses are no longer appropriate 
for these properties.   
 
These changes are not substantive under CEQA section 15162 
analysis.   

Item 6: Change the LUD on APN 002-

450-014 Antelope Valley Fire Station 

from Agricultural 10 (AG10) to Public 

Facilities (PF). 

This parcel is being used for public purposes (Antelope Valley 
Fire Station, Digital 395 node, etc.). A Public Facility land use 
designation is the appropriate land use. A fire station has 
occupied this site since 2008.   
 
These changes are not substantive under CEQA section 15162 
analysis. 

Item 7: Add a policy to the Land Use 

Element, Antelope Valley Plan: The 

RPAC endorses the use of 

FEMA/County properties on N. River 

Road and Meadow Lane as open 

space, without development of public 

improvements and facilities until 

2041.  
 

This policy change is related to various parcels acquired by Mono 
County either through purchase or from the Federal Emergency 
Management Agency (FEMA).  These parcels are within the 
Walker River floodplain, have deed restrictions related to future 
development, and/or residential uses are no longer appropriate 
for these properties.   
 
These changes are not substantive under CEQA section 15162 
analysis.   

Item 8: Amend Chapter 48 

Amendments as it relates to Initiation 

of a General Plan Amendment: 

General Plan amendments addressing 
matters applicable throughout the 
county and/or not directly associated 
with specific parcels of land may 

This addition clarifies General Plan amendments that might have 
countywide impacts must be initiated by the Planning 
Commission or Board of Supervisors.    
 
These changes are not substantive under CEQA section 15162 
analysis.   
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be initiated ƻƴƭȅ by the Planning 
Commission or Board of Supervisors. 
 

Item 9: Change the sideπyard setback 

in the Mixed Use ƭand ǳse 

Řesignation and Table 04.120 for 

residential uses from 0 feet to 10 feet.  
 

This addition clarifies and make consistent the 10πfƻƻt sideπyard 

setback with other residential land use designations.   
 
These changes are not substantive under CEQA section 15162 
analysis.   

Item 10: Amend Chapter 16 Assessory 
Units to comply with recent legislation 
(AB 2200 and SB 1069) effective  Jan. 
1, 2017.  
 

This amendment to Chapter 16 Ŝnsures consistency with AB 2200 
and SB 1069.   
 
These changes are not substantive under CEQA section 15162 
analysis.   

 







DEVELOPMENT STANDARDS  
 

CHAPTER 25 – TRANSIENT  SHORT-TERM RENTALS  
 
 
Sections: 
 

25.010    Intent. 
25.020    Establishment of Type I VacationShort-Tterm Rental: Owner-
Occupied. 
25.030    Establishment of Type II VacationShort-Tterm Rental: Not Owner-
Occupied. 
25.040 Notice requirements. 
25.050    Uses permitted. 
25.060    Uses permitted subject to director review 
25.070    Uses permitted subject to use permit 
25.080  Additional requirements 

  
 
25.010 Intent. 
In recognition of the demand by visitors for diverse lodging options, this chapter is intended to 
establish a process to permit short-term transient rentals within residential areas that do not 
exhibit reasonable opposition by neighbors who may be directly affected, and when consistent 
with applicable Area Plan policies.1 and that are consistent with the applicable Area 
Plan*. 
 
 
25.020 Establishment of Type I Vacation Short-Term Rental: Owner-Occupied  
Type I short-term vacation rentals are owner-occupied or associated with an owner-occupied 
principal residence. This rental includes rental of an entire dwelling unit or, if only part of the 
unit, includes at a minimum a sleeping room (with shared full bathroom)., Rental is limited to 
a single party of individuals, and the owner is required to be present during the rental. The 
transientshort-term rental use may be permitted on any residential parcel and having land use 
designation(s) of SFR, ER, RR, MFR-L or RMH subject to uUse pPermit, if consistent with 
applicable Area Plan policies.1 if not prohibited by the applicable Area Plan. Fees for appeal 
of Type I uUse pPermit decisions shall be waived. 
 
 
25.030  Establishment of Type II Short-Term Vacation Rental: Not Owner-Occupied 
Type II vacationshort-term rentals include rental of an entire dwelling unit that is not 
concurrently occupied by the owner or on the same parcel as a principal residence 
concurrently occupied by the owner. The short-term transient rental use may be overlaid 
established on any residential parcel, or group of parcels, meeting the requirements of 25.060, 
and having land use designation(s) of SFR, ER, RR, MFR-L or RMH. ,The short-term rental 
must be consistent with applicable Area Plan policies,1 if not prohibited by the applicable 

                                        
1 The June Lake Area Plan will be revised shortly after the adoption of this chapter to identify appropriate 
areas for short-term rentals. Until the Area Plan revision is complete, no short-term rental applications 
shall be processed for June Lake. After Area Plan revision, applications can be accepted and evaluated for 
consistency with June Lake Area Plan policies per 25.010, 25.020, and 25.030.* The June Lake Area 
Plan is presently under revision to determine areas appropriate for single family neighborhood 
transient rentals. The June Lake Citizens Advisory Committee (JLCAC) recommends that no 
transient rental overlay applications be processed for June Lake until the Area Plan revision is 
concluded. 



Area Plan, where must exhibit no reasonable opposition from neighbors within 500 feett. of 
the subject parcel can be demonstrated, and that has must have adequate year- round access. 
 
In addition to the requirements of this chapter, initiation and application for a transient Type II 
short-term rental shall be processed in the same manner as any land use redesignation (see 
Ch. 48, Amendments I. General Plan Map/Land Use Designation Amendments). The land use 
designation followed by the letters STR (e.g., SFR-STR) would indicate a transientType II short-
term rental is permitted. 
 
25.040 Notice requirements. 
 

A. Notice shall be given to owners of surrounding properties and published once in a 
newspaper of general circulation 30 days in advance of a public hearing. 

 
B. "Surrounding property,” for the purposes of this planning permit, shall be defined as 

those properties that fall within a 500-foot radius drawn from the nearest limits of the 
parcel that is subject of the land use application. If a property is located more than 
500 feet from the boundary of the parcel, but may be directly affected by any land use 
application on the subject parcel, then that property owner may also be noticed. 
Further, any property owners, regardless of their location or proximity to the parcel 
subject to a land use application, may receive notice as long as they submit their 
request in writing to the Planning Division more than 10 days in advance of the 
hearing. Such notice shall be given to those properties at least 20 days in advance of 
the hearing by mail to all persons whose names and addresses appear on the latest 
adopted tax roll of the County. 

  
25.050 Uses permitted. 
The following uses shall be permitted with a transientshort-term rental approval, plus such 
other uses as the commission finds to be similar and not more obnoxious or detrimental to the 
public safety, health and welfare: 
 

A. All uses permitted in the underlying land use designation.  
 
B. Where the principal use of the subject parcel(s) is single-family or multi-family 

residential, the residence or any accessory dwelling unit on the parcel(s), may be rented 
on a transientshort-term basis subject to the requirements of 25.070. 

 
25.060 Uses permitted subject to director review. 
All uses permitted subject to director review in the underlying land use designation with which 
the transientshort-term rental overlay district is combined shall be permitted, subject to 
director review approval. 
 
 
25.070 Uses permitted subject to use permit. 
All uses permitted subject to use permit in the underlying land use designation with which the 
transientshort-term rental overlay district is combined shall be permitted, subject to securing a 
use permit approval.   
 
 
25.080 Additional requirements. 
Any person or entity that leases, rents, or otherwise makes available for compensation, a 
single-family or multi-family residence located within an approved transientshort-term rental 
established by this chapter, for a period of less than thirty (30) days, must first obtain a 



vacation home rental permit and comply with all applicable requirements of that permit, as set 
forth in Chapter 26, Transient Rental Standards and Enforcement. 
 
Parcels located within conditional development zones (avalanche) shall not be allowed 
transientshort-term rentals during the avalanche season, November 1 through April 15. 



Mono County General Plan Land Use Amendment  

GENERAL PLAN EIR ADDENDUM#16-02 Part B 

December 15, 2016 

 
 
INTRODUCTION AND DISCUSSION OF PROPOSED MODIFICATIONS 

 

Mono County is proposing to amend the Mono County General Plan Land Use Element, Chapter 

25, concerning transient rentals in single-family residential areas. The changes include 

establishing a process to permit transient rentals in residential areas if specific proposals are 

compatible with applicable area plans, extending noticing requirements for public hearings to 30 

days, defining Type I rentals as owner-occupied properties and setting Use Permit Process for 

approval, defining Type II rentals as vacant properties with off-site management and setting a 

General Plan Amendment process for approval, requiring Vacation Home Rental Permits (Ch. 26) 

for both Type I and Type II rentals, eliminating solicitation of multi-parcel applications or setup 

of districts, focusing on standard for approval as lack of reasonable opposition by neighbors 

directly affected rather than neighborhood support, and clarifying the term “neighbor.”   

 

The process to permit transient or nightly rentals in single-family residential areas continues to 

require two separate actions by the county: 1) an application to the county for a Use Permit for 

Type I rentals or a General Plan Amendment for Type II rentals, and 2) compliance with a 

vacation home rental permit as set forth in Chapter 26, Transient Rental Standards and 

Enforcement. Approval of these actions would allow the rental of single-family home(s) on a 

transient or nightly basis, in accordance with the terms of the approvals. 

 

 

ENVIRONMENTAL REVIEW AND CEQA PROVISIONS FOR PREPARATION OF AN 

ADDENDUM TO A FINAL EIR 

 

In 2015, Mono County certified an Environmental Impact Report (EIR) for the Regional 

Transportation Plan/General Plan Update (SCH #2014061029). The General Plan EIR analyzed 

the impacts of designating areas of the County as SFR, ER, RR, or RMH based on a “practical 

buildout” scenario that is based on a simplified analysis of selected known constraints (hazards, 

infrastructure and agricultural preservation), and concluded “no impact” on induced population 

growth in an area, either directly or indirectly (EIR §4.12(a)).  As discussed below, an addendum 

to the General Plan EIR is the appropriate level of environmental review for the proposed 

amendments, because none of the conditions set forth in CEQA Guidelines section 15162 exist. 

 

The California Environmental Quality Act (CEQA §15164[a]) states:   

 

“(a) The lead agency or a responsible agency shall prepare an addendum to a previously 

certified EIR if some changes or additions are necessary but none of the conditions described 

in Section 15162 calling for preparation of a subsequent EIR have occurred.”   

 

In turn, §15162 states that preparation of a subsequent EIR is required where one or more of 

the following occurs:   

 

“(a) When an EIR has been certified or a negative declaration adopted for a project, no 

subsequent EIR shall be prepared for that project unless the lead agency determines, on the 

basis of substantial evidence in the light of the whole record, one or more of the following:  

 

(1) Substantial changes are proposed in the project which will require major revisions of 

the previous EIR or negative declaration due to the involvement of new significant 



environmental effects or a substantial increase in the severity of previously identified 

significant effects;  

 

(2) Substantial changes occur with respect to the circumstances under which the project 

is undertaken which will require major revisions of the previous EIR or negative 

declaration due to the involvement of new significant environmental effects or a 

substantial increase in the severity of previously identified significant effects; or  

(3) New information of substantial importance, which was not known and could not have 

been known with the exercise of reasonable diligence at the time the previous EIR was 

certified as complete shows any of the following:  

 

(A)  the project will have one or more significant effects not discussed in the previous 

EIR or negative declaration;  

(B)  significant effects previously examined will be substantially more severe than 

shown in the previous EIR; 

(C)  mitigation measures or alternatives previously found not to be feasible would in 

fact be feasible, and would substantially reduce one or more significant effects of the 

project, but the project proponents decline to adopt the mitigation measure or 

alternative; or  

(D)  mitigation measures or alternatives which are considerably different from those 

analyzed in the previous EIR would substantially reduce one or more significant effects 

on the environment, but the project proponents decline to adopt the mitigation 

measure or alternative.”   

 

 

DISCUSSION OF IMPACTS 

 

The current General Plan contains an existing policy allowing for transient rentals in certain 

existing single family areas (Chapter 25), and provides for the regulation of these properties 

through Chapter 26, Transient Rental Standards & Enforcement. Chapter 26 remains the same 

and is not being modified. The proposed Chapter 25 language amendments (Chapter 25 

Amendments) do not require major revisions to the General Plan EIR because they do not 

involve new significant environmental effects or a substantial increase in the severity of 

previously identified significant effects; there are no substantial changes with respect to the 

circumstances under which the project is undertaken; and there is no new information of 

substantial importance, which was not known and could not have been known with the exercise 

of due diligence at the time the previous EIR was certified as complete which shows any of the 

following listed above under headings (3) (A) through (3) (D), for the following reasons: 

 

1. The Chapter 25 Amendments will not have a significant effect on the environment nor 

increase the severity of previously identified significant effects. Transient rentals are 

currently allowed in the existing 2015 General Plan through Chapter 25, and the 2015 

RTP/GPU EIR concluded “no impact” for substantial induced population growth in an 

area, either directly or indirectly (see EIR §4.12(a)). The Chapter 25 Amendments 

potentially reduce the intensity of existing policy by eliminating the solicitation of 

districts and allowing for an owner-occupied rental type (Type I), which are anticipated 

to accommodate smaller parties as only accessory dwelling units or a limited portion of 

an existing and occupied single-family residence are available for rent. The other 

changes are related to the process, such as 30-day noticing and the standard for 

approval, and do not have environmental impacts.   

 

2. The Chapter 25 Amendments do not change the underlying property use.  Single-family 

homes that are now used seasonally or periodically by the owner, or are rented on a 

long-term basis, will still be used as single-family homes and in a manner that is not 

substantially different from how they would be used if they were occupied by full time 



residents or long-term renters. In addition, transient rentals will continue to be subject 

to compliance with regulations governing the management of these units stipulated in 

Chapter 26. These existing regulations remain the same as the currently adopted 2015 

RTP/GPU (Chapter 26) and as analyzed in the EIR, and address aesthetics, noise, 

parking, utilities, or other similar issues. Accordingly, the impacts of the proposed 

project would not be increased beyond those analyzed in the 2015 RTP/GPU EIR.   

 

CONCLUSION 

 

CEQA Sections 15164(c) through 15164(e) states, “An Addendum need not be circulated for 

public review but can be included in or attached to the final EIR or adopted negative declaration.  

The decision-making body shall consider the addendum with the final EIR or adopted negative 

declaration prior to making a decision on the project.  A brief explanation of the decision not to 

prepare a subsequent EIR pursuant to §15162 shall be included in an addendum to an EIR, the 

lead agency’s findings on the project, or elsewhere in the record.  The explanation must be 

supported by substantial evidence.”   

 

The information presented above indicates that the proposed General Plan Amendment does not 

represent a substantive change to the number of significant effects, severity of effects, or the 

feasibility and or effectiveness of applicable mitigation measures or alternatives previously 

addressed in the 2015 RTP/GPU EIR.  Therefore, a subsequent EIR is not required because none 

of the conditions set forth in CEQA Guidelines section 15162 exist for this project.   
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TRANSIENT RENTALS 

RESOURCE MATERIALS 

POLICIES & REGULATIONS 
• General Plan Land Use Amendment 12-001 (December 2012) 

• Ch. 25: Transient Rental Overlay District (TROD)  

• Ch. 26: Transient Rental Standards & Enforcement  

TRANSIENT RENTAL MEETINGS IN SEQUENCE  
April 11, 2013: Planning Commission 

• Agenda packet http://monocounty.ca.gov/sites/default/files/pcagendapkt04.11.13.pdf  

• R13-02: Virginia Lakes/Ragland (APNs 019-051-008, -009 & -010) 
• Comment letters on R13-02 

• R13-03: June Lake/Double Eagle Resort (APNs 016-094-007, -008, -009 & 016-098-015) 
• Minutes http://monocounty.ca.gov/sites/default/files/pcadoptedminutes04.11.13.pdf  

September 12, 2013: Planning Commission 

• Agenda packet 

http://www.monocounty.ca.gov/sites/default/files/pc agenda pkt 09.12.13.pdf 
• R13-05: Lundy Canyon/Kibbee (APN 019-140-011) 

• R13-06: June Lake/Anderson (APNs 016-096-005 & 016-098-011) 
• Minutes http://www.monocounty.ca.gov/sites/default/files/pcadoptedminutes09.12.13.pdf  

November 14, 2013: Planning Commission 

• Agenda packet http://www.monocounty.ca.gov/sites/default/files/pcagendapkt.14.130.pdf  

• R13-07: June Lake/Boulder Drive (APNs 015-140-035, -034, -033, -032) 
• Minutes http://www.monocounty.ca.gov/sites/default/files/pcadoptedminutes11.14.13.pdf  

October 9, 2014: Planning Commission 

• Agenda packet http://monocounty.ca.gov/sites/default/files/pcagendapkt10.09.14.pdf  

• R14-07: Rosas Chalet, June Lake 

• Comment letters on R14-07 

• R14-08: Victory Lodge, June Lake 
• Comment letters on R14-08 

• Minutes http://monocounty.ca.gov/sites/default/files/pc adopted minutes 10.09.14.pdf 

May 14, 2015: Planning Commission 

• Agenda packet http://monocounty.ca.gov/sites/default/files/pc agenda pkt 05.14.15.pdf 
• R15-02: Hackamore Place, Twin Lakes Bridgeport/Farias 

• Hackamore Place rental plan 
• Bridgeport FPD letter 

• R15-03: June Lake /Shear 

• Mountain View operations plan 

DISTRICT #1            DISTRICT #2                DISTRICT #3                  DISTRICT #4 DISTRICT #5 
           Mary Pipersky    Roberta Lagomarsini       Daniel Roberts      Scott Bush Chris I. Lizza 

mailto:commdev@mono.ca.gov
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• Resident petition in opposition 
• Comment letters on R15-02 & R15-03 

• Comment letters after agenda packet was released 
http://monocounty.ca.gov/sites/default/files/finalcommentsafterpacket05.14.15.pdf  

• Minutes http://monocounty.ca.gov/sites/default/files/pc adopted minutes 05.14.15.pdf 

November 12, 2015: Planning Commission 

• Agenda packet http://monocounty.ca.gov/sites/default/files/pc agenda pkt 11.12.15.pdf 
• R15-04: June Lake TROD (four-parcel proposal reduced to two) 

• All comment letters 

• Minutes http://monocounty.ca.gov/sites/default/files/pcadoptedminutes11.12.15.pdf 
 
February 11, 2016: BOS/Planning Commission joint workshop on status of TRODs 
• Agenda packet http://monocounty.ca.gov/sites/default/files/pcagendapkt.11.160.pdf  

• TROD PowerPoint/Weiche 
• FAQ on transient rental process 

• Comment letters in favor 
• Minutes http://monocounty.ca.gov/sites/default/files/pcadoptedminutes02.11.16.pdf NOTE: 

BOS directed Planning Commission & staff to resolve transient rental issues & present 

recommendation to BOS (see July 12, 2016, meeting below) 

March 8, 2016: BOS Moratorium on TRODs ORD16-02  

file:///C:/Users/cd/Downloads/Mono Ordinance (2)%20(1).pdf 

March 10, 2016: Planning Commission 

• Agenda packet http://monocounty.ca.gov/sites/default/files/pc agenda pkt.10.16 0.pdf 
• “Could You Bnb My Neighbor?” 

• 2010 Census housing tenure 
• TROD PowerPoint/Weiche 

• Resident correspondence 
• Minutes http://monocounty.ca.gov/sites/default/files/pcadoptedminutes03.10.16.pdf  

April 19, 2016: BOS moratorium on transient rentals extended to March 2, 2017 
file:///C:/Users/cd/Downloads/STAFFREPORT(4.19.16)%20(4).pdf  

May 12, 2016: Planning Commission 
• Agenda packet http://monocounty.ca.gov/sites/default/files/pcagendapkt05.12.16.pdf  

• Ch. 25 existing 
• Ch. 25 discussion draft 

• Minutes http://monocounty.ca.gov/sites/default/files/pc adopted minutes.12.16 0.pdf 

June 9, 2016: Planning Commission 

• Agenda packet http://monocounty.ca.gov/sites/default/files/pc agenda pkt 06.09.16.pdf 
• Ch. 25 discussion draft with edits 

• Minutes (to be adopted 08.11.16) 

July 12, 2016: Board of Supervisors 
• Workshop on Planning Commission’s recommended revisions to General Plan Ch. 25 

concerning transient rental of single-family homes 
http://monocounty.ca.gov/sites/default/files/fileattachments/planning division/page/5439/pag  

e 4 from 07 jul 12 2016.pdf 
• Staff report + revised Ch. 25 

http://monocounty.ca.gov/sites/default/files/staff report ch. 25 07.12.16.pdf 
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• Minute Order M16-150 
http://monocounty.ca.gov/sites/default/files/m16-15007.12.16.pdf  

October 4, 2016: Board of Supervisors 
• Agenda 

http://monocounty.ca.gov/sites/default/files/fileattachments/board of supervisors/calendar e  

vent/4712/10 oct 04 2016 agenda only.pdf 

• Agenda packet 
https://agenda.mono.ca.gov/agendapublic/CoverSheet.aspx?ItemID=8278&MeetingID=486  

RPAC/CAC review of PC Ch. 25 revisions  

July 13 to December 6, 2016 

• August 2: June Lake CAC 
Agenda  

Minutes  

• August 10: Mono Basin RPAC 
Agenda  

Minutes  

• August 18: Bridgeport Valley RPAC  

Agenda  

• September 1: Antelope Valley RPAC  
Agenda  

• September 6: June Lake CAC  
Agenda  

• December 6, 2016: June Lake CAC 
Agenda 
Nightly rental work plan 

Comments received since Oct. 4 BOS 

December 15, 2016: Planning Commission 

• Agenda 

• Minutes  

• Ch. 25 proposed amendment 

http://monocounty.ca.gov/sites/default/files/ch_25_cac_changes.29.16_0.pdf 

• Supervisor Johnston’s comments/proposal 

• Planning Commission action: Recommend that BOS adopt General Plan Amendment 16-02 that 

revises General Plan Land Use Element Ch. 25 concerning transient rentals, rename Ch. 25 as 
“Short-Term Rentals,” accept addendum to General Plan EIR, find that proposed amendment is 

consistent with the county General Plan and applicable area plans, and exclude June Lake till its 
area plan revision is concluded. (Bush/Lagomarsini. Ayes: 3. Noes: 2.) 

SUMMARY OF ACTIONS 

TRANSIENT RENTALS RECOMMENDED FOR BOS APPROVAL (7) 

• June Lake/Double Eagle Resort 

• Lundy Canyon/Kibbee 
• June Lake/Anderson 

• June Lake/Boulder Drive 
• June Lake/Rosas Chalet 

• June Lake/Victory Lodge 
• June Lake/122 & 139 Nevada St. out of four proposed 

TRANSIENT RENTAL RECOMMENDED FOR BOS DENIAL (1) 
• June Lake/Mountain View/Shear 

TRANSIENT RENTAL APPLICATIONS WITHDRAWN (3) 

http://monocounty.ca.gov/sites/default/files/m16
http://monocounty.ca.gov/sites/default/files/fileattachments/board
https://agenda.mono.ca.gov/agendapublic/CoverSheet.aspx?ItemID=8278&MeetingID=486
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http://monocounty.ca.gov/sites/default/files/rental_comments_10.28.16.pdf
http://monocounty.ca.gov/sites/default/files/pc_agenda_12.15.16.pdf
http://monocounty.ca.gov/sites/default/files/ch_25_cac_changes.29.16_0.pdf
http://monocounty.ca.gov/sites/default/files/transient_rental_work_program.pdf


• Virginia Lakes/Ragland 

• Twin Lakes/Bridgeport: Hackamore Place/Farias 
• June Lake/Nevada Street (two of original six parcels by same owner) 

TRANSIENT RENTALS APPROVED (6) 

• June Lake/Double Eagle Resort 

• Lundy Canyon/Kibbee 
• June Lake/Anderson 

• June Lake/Boulder Drive 
• June Lake/Rosas Chalet 

• June Lake/Victory Lodge 
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TRANSIENT RENTALS DENIED (2) 
• June Lake/Mountain View/Shear 

• June Lake/122 & 139 Nevada St. 



Work Program - June Lake Nightly Rental Issue 

Based on June Lake CAC Discussion 11.01.16 

 

BASIS 

 

1. Purpose:  Conduct a community conversation to update June Lake Area Plan policies to address nightly rentals in 

residential areas. 

2. Need:  The initial reasons for providing the Transient Rental Overlay District (TROD) may have been different; 

however, the current reality is that nightly rentals are a common issue in resort communities and are not going away. 

The current process has limitations and an alternate mechanism is desired by the community. 

3. Principles:  

a. Adequate opportunity to express opinions and provide input must be available to all community members, 

and community members should feel like their input was heard and considered (with the recognition that not 

every individual will “get what they want”).  

b. We will develop consensus and agreement to the best of our ability, and a sense that the decision is made in 

the best interests of the community as a whole. There is recognition and understanding that 100% agreement 

is unrealistic, but we will strive for something most people “can live with.”  

c. Community involvement, engagement, and participation is critical, and we will seek to achieve as much as we 

can. 

d. Finality and certainty is needed – finality in that a decision will be made and we do not need to continue 

revisiting this conversation regularly, and certainty for homeowners about the status of nightly rentals for their 

property. 

 

INTEGRATION OF SUPERVISOR JOHNSTON’S PROPOSAL 

 

Supervisor Johnston’s proposal essentially contains three components: 

1. Map “neighborhoods” in the June Lake area. Staff initially identifies the neighborhoods, then the community 

provides comment. 

2. Identify neighborhoods where nightly rentals are viable and acceptable, and neighborhoods where they aren’t. 

Staff initially determines which neighborhoods are not viable based on technical issues, then the community 

provides comment. 

3. Take these neighborhood proposals to a vote of the community. An 80% approval rating is proposed. Amend the 

General Plan with a new Land Use Designation that allows for nightly rentals for those neighborhoods with voter 

approval. 

 

These components are integrated into the work plan that follows. Based on the principles identified by the CAC and 

community, community-based planning is relied upon to develop consensus about defining neighborhoods and 

acceptable locations for nightly rentals. The final decision mechanism – whether a vote or some other mechanism is used – 

is undetermined at this point. However, since the outcome will be reflected in the June Lake Area Plan, the ultimate 

decision will be based on recommendations of the JLCAC and Planning Commission, with the final decision by the BOS. As 

the conversation, direction, and areas of agreement evolve, the most appropriate or preferred decision method will 

become clearer.  

 



WORK PLAN 

 

1. DETERMINE PROCESS, METHODOLOGY, AND CALENDAR – Dec. 6, 2016 CAC workshop 

 

2. DEVELOP NEIGHBORHOOD MAPS 

 Are maps needed? Is there another method that should be considered? These questions must be asked… 

 Who draws the lines? CAC vet first? 

 Suggestion: boundaries can overlap, subareas can be identified within neighborhoods, and entire areas do not 

need to be treated the same. 

 Initial maps are for outreach purposes, and further refined though public discussion and meetings.  

 

3. IMPLEMENT OUTREACH CAMPAIGN 

 

 Options for advertising & notification 

o Tax base mailing 

o PO Box mailing 

o Email to County subscription list 

o Personal email distribution 

o Phone calls (from CAC/community members) 

o Radio/newspaper announcements, calendars, publications, PSAs 

o Flyers: distribution by community members, post in community location and County website  

o Spanish translation 

o Word-of-mouth 

o Other? 

 

 Options for engagement and input 

o Community-wide meetings 

o Neighborhood meetings 

 Who is allowed to participate? 

o Survey (see “Collect Data” section) 

o Phone calls 

o Door to door 

o Anonymous suggestion box 

o Formal Public Hearings by the Planning Commission and Board of Supervisors 

o Other?  

 

 Timing: establish calendar 

 

4. COLLECT DATA 

 

 Survey?: The housing survey is going to occur regardless, and the June Lake community has an opportunity to 

include questions specific to nightly rentals (or not). A specific question for/against nightly rentals has the 

problems of bias and education that have already been discussed. Here are some other options: 

o Ask about the types of housing units that are needed, and include the whole spectrum: long-term rentals, 

short-term rentals, multi-family units, affordable housing, nightly rentals, single-family units, etc. 

o Ask about the biggest problems/concerns with housing in your neighborhood, such as dilapidated properties, 

noise, infrastructure, too far from work, no non-motorized way to get to work, etc. 

o Ask about the best features of your neighborhood that make it a desirable place to live, such as quiet, no 

traffic, etc. 



o Include a demographics section (needed for the last two questions), which can include neighborhood and 

residential status (full time, seasonal, renter, second homeowner, etc.). 

o Other?  

o Timing: Jan/Feb 2017 

 

 Technical information: Physical mapping, such as road grades, surface, pothole locations, snow removal 

circumstances, flood areas, avalanche locations, land ownership (INF permittee cabins), etc. 

 

 Community and Neighborhood Meetings: This general meeting structure/agenda can be used for both 

community-wide and neighborhood meetings. 

1. Purpose and Need 

2. Background/Education 

a. JL Vision 

b. TROD history and context 

c. Current land use maps to identify “single-family” neighborhoods and where nightly rentals are 

currently permitted 

3. Constraints: policy outcome must be legal and enforceable 

4. Concerns/fears/negatives about nightly rentals in the neighborhood 

5. Opportunities/benefits/positives of nightly rentals  

6. Discuss neighborhood maps:  

a. Are the maps drawn/defined correctly? 

b. Technical characteristics for nightly rentals 

c. Social/neighborhood considerations for nightly rentals 

7. What can people live with? Is there some degree of perceived consensus on where nightly rentals should 

and shouldn’t be allowed in this neighborhood area? 

 

5. ANALYSIS – PHASE I 

 

 Compile all public input, retain verbatim documentation when possible 

 Provide analysis of data to identify areas of agreement and controversy by community and neighborhood, identify 

ownership status (full time resident, second homeowner, renter, etc.) when possible 

 Provide analysis of potential solutions 

 Explore and determine policy tools: GP/AP policies, ordinance, etc. 

 Determine direction of policy development, consider initiating a vote, consider other decision making tools 

 

6. ANALYSIS – PHASE II 

 

 Write up a draft document for feedback and review by the June Lake CAC/community. Multiple drafts may be 

needed, and how we proceed from here depends on the discussion at this point in time. 

 

7. FINAL DECISION 

 

 The ultimate decision will be based on recommendations of the JLCAC and Planning Commission, with the final 

decision by the BOS. 
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MINUTESMINUTESMINUTESMINUTES    

December 15, 2016 
(Adopted February 16, 2017) 

  
COMMISSIONERS:  Scott Bush, Roberta Lagomarsini, Chris I. Lizza, Mary Pipersky, Dan Roberts.  

STAFF:  Scott Burns, director; Paul McFarland, assistant planner; Nick Criss, compliance officer; Wendy Sugimura, associate 

analyst; Christy Milovich, assistant county counsel; CD Ritter, commission secretary 

      
1.  CALL TO ORDER & PLEDGE OF ALLEGIANCE: Chair Chris Lizza called the meeting to order at 10:08 
a.m. in the board chambers at the county courthouse in Bridgeport, and attendees recited the pledge of 
allegiance to the flag.   

2. PUBLIC COMMENT: No items  

3. MEETING MINUTES 

 MOTION:  Adopt minutes of Nov. 17, 2016, as amended  

    
4. ACTION ITEM: Adopt changes to Planning Commission Rules & Regulations recommended Nov. 17, 201 
Codes reflect quorum issue: applicant can request full commission. 
  
5. PUBLIC HEARING 

 10:10 A.M.  
A. GENERAL PLAN AMENDMENT 16-02: Revise General Plan Land Use Element Chapter 25 concerning 

transient rentals. Highlights of the recommended changes include: establish a process to permit transient rentals in 
residential areas if specific proposals are compatible with applicable area plans, extend noticing requirements for public 
hearings to 30 days, define Type I rentals as owner-occupied properties and set Use Permit Process for approval, 
define Type II rentals as vacant properties with off-site management and set a General Plan Amendment process for 
approval, require Vacation Home Rental Permits (Ch. 26) for both Type I and Type II rentals, eliminate solicitation of 
multi-parcel applications or setup of districts, focus on standard for approval as lack of reasonable opposition by 
neighbors directly affected rather than neighborhood support, and clarify “neighbor.” In accordance with the California 
Environmental Quality Act, an addendum to the existing General Plan EIR is being utilized.  

 Nick Criss recalled contentious applications in Clark Tract, BOS stated Ch. 25 not working well, held 
joint workshop Feb. 11, 2016. Set up moratorium and recommended staff and Planning Commission work 
out details. Three separate workshops were held. Ch. 25 separated Type I (owner-occupied with Use 
Permit) from Type II (vacant, file GPA), required vacation home rental permits for both, discouraged multi-
parcel applications. Focus is now on opposition rather than support. Presented to BOS July 12, 
recommended 30-day notice, waived appeal fees for Type I, directed to RPACs. CDD staff presented 
revised Ch. 25 to RPACs, recommended move ahead.  
 June Lake CAC wanted local area plan to determine where rentals would/would not be allowed. At Oct. 
4 BOS Supervisor Larry Johnston suggested proposal for June Lake, mapping neighborhoods, eliminating 
some due to access or geographic limitations. Remaining neighborhoods could take vote with 80% approval 
to allow rentals. BOS recommended combining Johnston’s proposal with staff ideas, and CAC was OK with 
it. Letters, emails from June Lake, some in support, some in opposition. Today recommending moving 
ahead with no short-term rentals in June Lake till area plan is revised. Rest of Mono could move forward. 
Ch. 25 refers to “short-term rentals” instead of TRODs (Transient Rental Overlay Districts).  
 How would 80% be ascertained? Sugimura stated decision has been deferred. Once degree of common 
ground/conflict is known, it would help inform good decision-making. Have conversation/analysis first. Bush 

http://www.monocounty.ca.gov/


suggested when get there, send out to be returned by property owners. Lizza reminded that specifics are 
subject to area plan revisions. Pipersky considered approving I & II except for June Lake. Criss cited 
ordinance that says no June Lake till area plan is done. Pipersky stated Supervisor Johnston may be 
brought in later on separate track. Bush wanted to move rest of county along, let June Lake be separate. 

OPEN PUBLIC COMMENT: Pat Hoefer, Clark Tract, objected to I and II nomenclature. Sees no 
difference. Could have III with arbitrary delineation. Certain assumptions ignored entirety of difference. 
Gets down to renters, where no difference exists. Instructions to renters would still violate local SFR 
(Single-Family Residential) [standards]. Same safety issues, still could violate parking, trespass, party, etc. 
Violations upset owners, but renters would be gone. Matters to neighbors impacted. Why I and II? 
 Bush contrasted owner on site vs. management company, LA owner. Be careful. Why not ban in-laws? 
Have some faith they’ll control. 
 Hoefer described problematic incident. Type I owner can’t control long-term. Bush noted some people 
violate rules; that’s why there’s jail. Hoefer did not want to distinguish between I and II. Long-term OK for 
Clark Tract. Bush asked how it would be different if family drove stuck car? Have somebody to talk to. 
Lagomarsini thought it sounded like a bad owner. 
 Ann Tozier confirmed CAC is actively working on area plan update, wanted moratorium to continue till 
done. Get word out to all owners in June Lake. Wants way for neighborhoods to eliminate possibility of 
renters so not have to continue to come to meetings, keep going through this over and over. If 
neighborhoods exclude new applications, what about existing rentals. What if countywide wants I and II? 
 Lizza: Support current proposal where area plans can prohibit or allow?  
 Sugimura explained Tozier is on subcommittee for work plan on June Lake policy development. Need 
for certainty was expressed. No answer yet, but was clearly emphasized.  
  Ross Biederman reported enthusiastic support for Supervisor Johnston’s proposal. Exclude June Lake. 
[Issue] is different, distinct at June Lake. Rescind I/II, no functional difference. Ability to vet on parking, 
road conditions. Difference in awareness, education. Unlike guests, short-term renter has no clue. Consider 
very few June Lake homes qualify as owner-occupied. Make so much profit, fine is not an issue. Should not 
reward for such behavior. Definition of neighbor has nothing to do with geography or proximity. Should be 
person who knows/cares about people in area. Example of two seats away with no say. Only immediate 
neighbor has any say. Sometimes one or two access routes are directly affected. Easy to form theoretical 
idea of what’s appropriate, but more difficult to live with practicality of issues. Stick with definition of 
neighbor. Keep wording as support, not opposition – undue burden. If owner feels threatened, should 
count heavily. Appreciated moratorium for more thoughtful consideration and analysis of data and 
outcomes. Literature from other communities shows net outcome. ADA is not incorporated into thinking. 
Carpinteria residents have sued city for unlevel playing field. Hotels are at disadvantage. 
 Ralph Lockhart, Double Eagle owner, disagreed with friends in room. In workshops, summary 
materials showed concerns about rentals, but support also was expressed. Verified existing districts have 
not had a single complaint in six areas established. Problem is illegal rentals, not existing districts. Mono 
gets no TOT revenue. Create legal way, produce revenue for county. Having rental districts is disadvantage 
to hotel owner. If done properly, rentals can increase property value. Bears enter vacant places. What 
legislation ever passes with 80% threshold? Essentially says nobody can do short-term rentals. Presented 
support letters to continue short-term rentals. Do not eliminate existing districts. Significant expense to 
create, no complaints. Rusty Gregory said hot beds are essential to June Lake economy. County services 
were in jeopardy (paramedics) unless capture revenue. Gale & Fettes disapproved. Defer to overall 
definition of neighbor. Concern about area plan in small rural county, June Lake is diverse. To have one size 
fits all doesn’t recognize differences in area. Yes, ballot measure in Mammoth Lakes was difficult and 
contentious. June Lake hovers around a tiny ski area and lakes. Use good judgment, respect concerns of 
neighbors. Focus on illegals. 
 Criss noted that building official researched ADA. More than 10 people/dwelling go to commercial 
standards. ADA was considered. 
 Tozier claimed decision for area plan is not one size fits all. Get whole community involved, let areas 
decide. CLOSE PUBLIC COMMENT. 

DISCUSSION: Questions of staff: 



 Will TRODs be brought into compliance? Burns stated new proposal still uses Ch. 26. No conversion 
problem. 
 Remove word “district” or keep? Burns cited same boundaries. Changing name but Ch. 26 continues to 
apply. 
 Lagomarsini asked about I and II. Pipersky thought if owner was on site, it would be managed 
differently, efficiently, fewer problems. Bush compared teacher in classroom vs. down hallway.  
 Lagomarsini noted owner is there all time, but a problem house. How would that make a difference? 
 Pipersky: Ugly, why pay money? 
 Bush saw discussion as re-litigating stuff spent time on. Johnston wanted to treat all as Use Permit, not 
GPA. I/II is compromise. Nobody on site to regulate. If good families have bad actor, don’t just eliminate 
families. Set up so not punish 80% of people for what 20% want. Let June Lake figure it out. Rest of 
county is not complaining, so why delay? 

REOPEN PUBLIC COMMENT: Definition of on site: Same driveway? Across street? Management five 
minutes down road?  

  Lizza thought owner living there would be more responsive. 
  Pipersky noted European model of owner on site, more effort to have quiet, rural renter, as property is 
 at stake. Consider how housing market changes. Bush thought enforcement would be the same. 
  Roberts: Other jurisdictions found ministerial process if owner. 
  Criss: Whole point of Ch. 26: parking, etc. address. Enforcement can assess fines, revoke eventually.  
  Bush noted car in driveway could be towed. 
  Tozier cited workforce housing issue. 
  Bush indicated foreclosed home affects property values, can’t be made illegal. Could prevent. 
  Biederman read formal research on Sedona, Atlanta, Santa Barbara, and Carpinteria. Home prices went 

up, then stabilized. Unaffordable to lower-income individuals, so in essence would eliminate work force. If 
no employees, no town. CLOSE PUBLIC COMMENT. 

 
DISCUSSION: Roberts saw it as a question of balance. Reasonable decisions are needed despite less-
than-reasonable opinions on both sides of issue. June Lake has neighborhoods not conducive to a lot of 
traffic. Johnston came to CAC for years as planner, has background with June Lake community. Shared 
concern with steep requirement of 80% approval. Thought process was on right track. Let CAC determine 
its outcome. 
 Pipersky opined that when zoning, promises are made by government so people can make plans, know 
what neighborhoods will be like. Important to make possible for neighborhoods to see if suitable for STR. 
Should be high bar, but lots of opportunities to have a say. Can 12 people say what 1,200 people can do? 
Should have owners on property, too many potential starter homes taken out with rentals, so eliminate II, 
all be the same. If live in LA and want to rent, buy a condo. Eliminate June Lake for now, rest of county in 
residential area owner has to be present on property.  
 Lagomarsini was intrigued by eliminating II. Ch. 25 reflects what most communities in county are 
doing. Concerned about notice requirement, definition of neighbor. 
 Bush appreciated staff/communities working so hard. Guaranteed to have what you purchased only 
when you purchase. Need a process not governed by three or four people, certain types only. Thinking 
about rest of county, where no problems exist. June Lake should not say what rest of Mono can do, and 
vice versa. Antelope Valley is only part of county that opted out of dark skies. June Lake will fix, and he 
would support it when it’s fixed. 
 Lizza asked how to take advantage of excess capacity without negative effect on workforce housing. 
Take each application on case-by-case basis. Best solution is for each community to come up with 
guidelines. Types I/II very important. I: owner is host. II: owner more of hotelier. Potential for abuse in II. 
Limit number of days property can be rented for II. Reduces potential for property to be purchased by 
investors who never live there, commercial opportunity – purchased by investor not young local family. 
Eliminate area plan condition to I, let it be anywhere without community chiming in.  
 If Type II limits days, why have it? Bush indicated BOS looked at plight of homeowner with two 
households. If could rent, would not foreclose. Limiting number of days eliminates investors. Let area limit 



total numbers allowed to avoid sprawl. Limit number, see how it works. Allow for areas to evolve or have 
dirt roads, adobe houses. Definition of neighbors: In proximity, but still not be neighbors. 
 Pipersky saw no evidence June Lake needs more beds, as Gregory stated. If could show going into 
foreclosure, OK to rent. 
 Bush originally opposed whole idea “sold” to Planning Commission. Property rights to look at, if it helps 
them, do it. 
 Pipersky saw it as either a home owner or a business. Time limit is not necessary. Not help people fill 
up excess capacity. No proof need more beds in June Lake or Mammoth Lakes. Illegal usage is issue. 
 Bush thought if it’s done anyway, might as well collect tax. 
 Roberts noted in some neighborhoods, it’s not an issue. Could buy solely to rent out. 
 Criss contended time limit is impossible, but make legal ones without problems into problems. If want 
to limit something, maybe number of houses rather than time frames. Illegal rentals are lucrative. People 
can claim renters are just “friends.”  
 Lizza saw it as a risk property owner takes, could lose the right.  
 Roberts noted Ch. 26 requirement to report, pay tax.  
 Bush noted if limit number, code could enforce. Do not take away from people who have it. Need some 
rules that make sense. 
 Criss indicated ski town study showed money’s there, people try to do it. Puts enforcement back to 
square one. Could book place solid in some areas.  
 Lizza noted people don’t rent every day of year. Deterrent to commercial property if limit is 120 days. 
 
 MOTION: PC approve R16-02, eliminating distinction of I vs II. Motion failed. 

 MOTION: PC approve R16-02, make sure BOS understands having only one type of rental. Motion 
failed. 
 Lizza found the draft too messy, old wording, typos. He did not want dissuasion of property investors 
for rentals. Sugimura explained outreach was under that language, so retain till adoption and change to 
short-term rentals. Burns explained staff recommendation that the term TROD has a negative cloud, hence 
new label STR (short-term rentals). Make conforming changes for BOS. Roberts supported time limits.  
 

MOTION:  Recommend that BOS adopt General Plan Amendment 16-02 that revises General Plan 
Land Use Element Ch. 25 concerning transient rentals, rename Ch. 25 as “Short-Term Rentals,” accept 
addendum to General Plan EIR, find that proposed amendment is consistent with the county General 
Plan and applicable area plans, and exclude June Lake till its area plan revision is concluded. 
(Bush/Lagomarsini. Ayes: 3. Noes: 2.) 

 
6. WORKSHOP 
 A. JAIL NEEDS ASSESSMENT: Garrett Higerd noted various contributing factors. The 2009-10 

assessment thought running out of 48-bed capacity, projected significant increase. Since then, significant 
changes in whole corrections system in California. AB 109, realignment: State prisoners were put in county 
jails. Length of stay longer now, creating other needs of healthcare, dental care, etc. Sentencing on drug 
crimes not as severe or as long. Capacity now seems adequate, but programming needs exist. Availability 
of bond revenue program approve by CA Legislature tailored for small-, medium-, large-scale jails. Mono is 
small, so proposal for project due by end February. Will BOS be ready to submit. Consultant suggested 
feasible alternatives. 
 Bush, who works at the jail, stated everyone expected to outgrow Mono’s jail. Actually, State outgrew 
its prisons, gave prisoners to county jails. Could serve long-term stays, most about four years. Legalized 
weed will change jail to mini-prison, not as many, but there longer. 
 Higerd stated Mono is trying to comply with requirements. Most obvious way would be renovation, but 
revenue bonds require upgrading all that doesn’t meet current code. Off the table, not cost effective. New 
seismic calculations. Constructed in mid-1980s, but jails get lots of use 365 days/year. 
 Bush noted automatic functions wear out, can’t find parts. What to do with prisoners when renovating? 
 Higerd stated Annex building to provide services makeshift now. Family visitation. Respiratory isolation 
room with special ventilation system so rest of population does not get sick. Mental health, telepsychiatry, 



released probationers. Mono does not own land, owned by Frontier utility. Other areas on same property 
not as preferable. Already disturbed, same land use designation (PF), has garage on it. Alt 2: New jail 
facility at site of Bridgeport hospital (not since 1980s). Now used as cold storage. Demolish, larger square 
footage but not beds. Holistic design not add-on. Also PF. Both locations are already impacted with 
buildings; consistent with PF designation.  
Input on alternatives… 
 Bush thought money from State. Higerd cited revenue bonds, $150 million for small counties, maximum 
$25 million per. Do budget analysis on issues. Operational costs: 911 dispatch in same area, with staffing 
efficiency. Jails are not “essential facilities.” Construct as such to keep 911 dispatch. 
Mono and Inyo not house juvies; they go north somewhere. 
 Grand Jury involved? Bush recalled two needs assessments done. Grand Jury understands needs for 
future.  
 Higerd stated proposals are due by end of February, with package of material to be included. Need 
BOS resolution of support on other resources, complete CEQA process (PF is good fit, already disturbed) 
with addendum to General Plan EIR. 
 Bush stated all Mammoth Lakes offenders go to Bridgeport. 
 Higerd noted needs assessment looked at smaller jail at Mammoth, but two separate facilities are cost-
prohibitive for staffing. Make sure new facility is near existing facility. Use old jail for storage of stuff from 
hospital.  
 Bush indicated could have medical staff for community as well as jail. Higerd suggested hiring outside 
providers instead of transporting out.  
 Bush stated law requires female corrections officers for female inmates. Every corrections officer is 
cross trained in dispatch, so have two skills. Personnel is most expensive, especially 24/7, so dual purpose 
works well.  

 

7. REPORTS      
A.  DIRECTOR: 1) Jail: PF (Public Facility) designation usually requires conditional use permit, but BOS 
can go forward without Planning Commission input. 2) Building codes: January meeting BOS. 3) January 
meeting: Will have items. 4) Tioga Inn: Staff & consultant have met with proponent. 5) Weed 

moratorium: Task force will be comprised of all departments involved. 45-day. 6) Sage grouse: Wendy 
and Jake are developing new webpage; 7) Compliance Appeal: Lizza presided as hearing officer. 8) 
Staff: Planning Analyst Michael Draper came from Inyo County; 9) Info item: Mono intervening in action 
against Center for Biological Diversity. Sugimura noted lawsuit not to list grouse. Intervention brief on 
behalf of USFWS; if settlement agreement is reached, need Mono at table. Local jurisdiction is involved in 
regulating private property, Nevada is doing scientific. 10) GPAs: Under 90-day tribal consultation. 
  

 B.  COMMISSIONERS: Bush: Met with Supervisor-elect John Peters, who does not intend to reinvent 
wheel, will reappoint Bush. Lizza: Is County clerk an appointed position? Burns indicated looking at interim. 

     
8. INFORMATIONAL 
 A.  REQUEST FOR NOTICE REGARDING CONWAY RANCH ACTIONS. Center for Biological Diversity 
 
9. ADJOURN to January 19, 2017. Lagomarsini and Lizza will miss meeting.  

Prepared by CD Ritter, commission secretary 
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Date:  February 7, 2017 

To:   Mammoth Times 

From: CD Ritter 

Re: Legal Notice for Feb. 9 

Format: Quarter-page display legal as required by law for General Plan Amendments        

Invoice: Megan Mahaffey, PO Box 347, Mammoth Lakes, CA 93546  

 
NOTICE OF PUBLIC HEARING 

NOTICE IS HEREBY GIVEN that the Mono County Board of Supervisors will conduct a public hearing March 7, 
2017, at 10:00 am in the Board of Supervisors Chambers, Mono County Courthouse, Bridgeport, CA, to consider 
GENERAL PLAN AMENDMENT 16-02: Part A) 1. Change Land Use Designation (LUD) of former Mountain 
Gate property from Rural Residential (RR) 5 & 10 to Open Space (OS) (affected APNs 002-140-033, 002-490-
002, -007, -008 & -011 are owned by Mono County); 2. Change LUD for Walker Behavioral Health property from 
Mixed Use one-acre minimum to Public Facility (PF) (APN is 002-361-012 and is owned by Mono County); 
3. Change LUD for Public Works property at West Walker River/North River Lane from Estate Residential (ER) to 
Public Facility (PF) (APN is 002-310-056); 4. Change LUD of Walker tennis courts from Estate Residential to 
Public Facility (APNs are 002-362-008 & -009); 5. Change LUD on various FEMA properties along North River 
Lane and Meadow Drive from Estate Residential (ER) to Open Space (OS) (APNs are 002-290-005, 006, 007, 
002-300-002, 002-310-001, -009, -038, -037, -035, and 002-343-005; 6. Change LUD on APN 002-450-014 
Antelope Valley Fire Station from Agricultural 10 (AG10) to Public Facilities (PF); 7. Add policy to Land Use 
Element, Antelope Valley Plan as follows: The RPAC endorses the use of FEMA/County properties on N. River 
Road and Meadow Lane as open space, without development for public improvements and facilities until 2041; 8. 
Change setback in Mixed Use district for residential uses from 0 feet to 10 feet; 9. Specify that a General Plan 
Amendment initiated by a private landowner must go before the Board of Supervisors for approval if the GPA is a 
major policy change with potential significant impacts countywide; and 10. Amend Chapter 16, Accessory 
Dwelling Units, to comply with AB2200 and SB1069. Part B) Revise General Plan Land Use Element Chapter 25 
concerning transient rentals. Highlights of recommended changes include: establish process to permit short-term 
rentals in residential areas if specific proposals are compatible with applicable area plans, extend noticing 
requirements for public hearings to 30 days, define Type I rentals as owner-occupied properties and set Use 
Permit Process for approval, define Type II rentals as vacant properties with off-site management and set a 
General Plan Amendment process for approval, require Vacation Home Rental Permits (Ch. 26) for both Type I 
and Type II rentals, eliminate solicitation of multi-parcel applications or setup of districts, focus on standard for 
approval as lack of reasonable opposition by neighbors directly affected rather than neighborhood support, and 
clarify “neighbor.” (The June Lake Area Plan is presently under revision to determine areas appropriate for single- 
family neighborhood short-term rentals. The June Lake Citizens Advisory Committee (JLCAC) recommends that 
no short-term rental applications be processed for June Lake until the Area Plan revision is concluded.) In 
accordance with the California Environmental Quality Act, an addendum to the existing General Plan EIR is being 
utilized. Project materials are available for public review at the Community Development Department offices in 
Bridgeport and Mammoth Lakes; for more information call 760.924.1800. INTERESTED PERSONS may appear 
before the Board of Supervisors to present testimony or, prior to or at the hearing, file written correspondence 
with: Board Clerk, PO Box 715, Bridgeport, CA 93517. If you challenge the proposed action(s) in court, you may 
be limited to raising only those issues you or someone else raised at the public hearing described in this notice, or 
in written correspondence delivered to Board Clerk at, or prior to, the public hearing. 

### 

http://www.monocounty.ca.gov/
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                 Bridgeport, CA  93517 

                 760.932.5420, fax 932.5431 
                 www.monocounty.ca.gov 

Date:  February 7, 2017 

To:   The Sheet 

From: CD Ritter 

Re: Legal Notice for Feb. 11 

Format: Quarter-page display legal as required by law for General Plan Amendments        

Invoice: Megan Mahaffey, PO Box 347, Mammoth Lakes, CA 93546  

 
NOTICE OF PUBLIC HEARING 

NOTICE IS HEREBY GIVEN that the Mono County Board of Supervisors will conduct a public hearing March 7, 
2017, at 10:00 am in the Board of Supervisors Chambers, Mono County Courthouse, Bridgeport, CA, to consider 
GENERAL PLAN AMENDMENT 16-02: Part A) 1. Change Land Use Designation (LUD) of former Mountain 
Gate property from Rural Residential (RR) 5 & 10 to Open Space (OS) (affected APNs 002-140-033, 002-490-
002, -007, -008 & -011 are owned by Mono County); 2. Change LUD for Walker Behavioral Health property from 
Mixed Use one-acre minimum to Public Facility (PF) (APN is 002-361-012 and is owned by Mono County); 
3. Change LUD for Public Works property at West Walker River/North River Lane from Estate Residential (ER) to 
Public Facility (PF) (APN is 002-310-056); 4. Change LUD of Walker tennis courts from Estate Residential to 
Public Facility (APNs are 002-362-008 & -009); 5. Change LUD on various FEMA properties along North River 
Lane and Meadow Drive from Estate Residential (ER) to Open Space (OS) (APNs are 002-290-005, 006, 007, 
002-300-002, 002-310-001, -009, -038, -037, -035, and 002-343-005; 6. Change LUD on APN 002-450-014 
Antelope Valley Fire Station from Agricultural 10 (AG10) to Public Facilities (PF); 7. Add policy to Land Use 
Element, Antelope Valley Plan as follows: The RPAC endorses the use of FEMA/County properties on N. River 
Road and Meadow Lane as open space, without development for public improvements and facilities until 2041; 8. 
Change setback in Mixed Use district for residential uses from 0 feet to 10 feet; 9. Specify that a General Plan 
Amendment initiated by a private landowner must go before the Board of Supervisors for approval if the GPA is a 
major policy change with potential significant impacts countywide; and 10. Amend Chapter 16, Accessory 
Dwelling Units, to comply with AB2200 and SB1069. Part B) Revise General Plan Land Use Element Chapter 25 
concerning transient rentals. Highlights of recommended changes include: establish process to permit short-term 
rentals in residential areas if specific proposals are compatible with applicable area plans, extend noticing 
requirements for public hearings to 30 days, define Type I rentals as owner-occupied properties and set Use 
Permit Process for approval, define Type II rentals as vacant properties with off-site management and set a 
General Plan Amendment process for approval, require Vacation Home Rental Permits (Ch. 26) for both Type I 
and Type II rentals, eliminate solicitation of multi-parcel applications or setup of districts, focus on standard for 
approval as lack of reasonable opposition by neighbors directly affected rather than neighborhood support, and 
clarify “neighbor.” (The June Lake Area Plan is presently under revision to determine areas appropriate for single- 
family neighborhood short-term rentals. The June Lake Citizens Advisory Committee (JLCAC) recommends that 
no short-term rental applications be processed for June Lake until the Area Plan revision is concluded.) In 
accordance with the California Environmental Quality Act, an addendum to the existing General Plan EIR is being 
utilized. Project materials are available for public review at the Community Development Department offices in 
Bridgeport and Mammoth Lakes; for more information call 760.924.1800. INTERESTED PERSONS may appear 
before the Board of Supervisors to present testimony or, prior to or at the hearing, file written correspondence 
with: Board Clerk, PO Box 715, Bridgeport, CA 93517. If you challenge the proposed action(s) in court, you may 
be limited to raising only those issues you or someone else raised at the public hearing described in this notice, or 
in written correspondence delivered to Board Clerk at, or prior to, the public hearing. 

### 
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2014-2015 Annual Report  
of the Sierra Nevada Bighorn Sheep Recovery Program 

Julia M. Runcie, Alexandra P. Few, David W. German, John D. Wehausen, and Thomas R. 
Stephenson 

Summary of Progress 

This report documents conservation 
and monitoring activities carried out 
between May 1, 2014 and April 30, 
2015 by California Department of 
Fish and Wildlife’s (CDFW) Sierra 
Nevada Bighorn Sheep Recovery 
Program (the Recovery Program). 
The Recovery Program works to 
return the population of Sierra 
Nevada bighorn sheep (Ovis 
canadensis sierrae; hereafter Sierra 
bighorn) to a stable level through 
adaptive management based on an 
understanding of their distribution 
and demographics following the 
guidelines established by the 
Recovery Plan for Sierra Nevada 
Bighorn Sheep (the Recovery Plan, 
USFW 2007). Chief among the 
Recovery Program’s activities are 
regular population counts, cause-
specific mortality investigations, 
habitat and demographic modeling, 
captures to deploy radio collars, and 
translocations to increase the 
distribution of bighorn throughout 
the range. 
 
As a result of the translocations completed in March and April 2015 and the recent 
natural colonization of the Taboose Creek herd unit, Sierra bighorn have now met the 
distribution requirements identified in the Recovery Plan, occupying 14 herd units 
(Figure 1). Survey data from this season indicate that there are now at least 288 adult 
and yearling ewes in the Sierra; the Recovery Plan identifies a minimum target 
population size of 305 females distributed among 4 recovery units. We project that the 
Sierra bighorn population may reach all demographic criteria required for downlisting of 
the species within the next 5 years. 

 
 

Figure 1. Distribution of Sierra bighorn herd units, April 
30, 2015. All herd units considered essential for 
recovery are occupied. 
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Conservation Activities 

Translocations 
In March and April 2015, we captured and translocated 31 animals, reintroducing herds 
to the Laurel Creek area of the Kern Recovery Unit in Sequoia National Park and to the 
Cathedral Range of the Northern Recovery Unit in Yosemite National Park.  A new deme 
in the Mt. Gibbs herd unit was created, and the Olancha Peak herd unit was augmented. 
 
The Kern Recovery Unit is the most remote area currently occupied by Sierra bighorn; 
though limited connectivity exists with the Olancha Peak and Mt. Langley herds, we 
expect that this recovery unit could serve as a refuge for Sierra bighorn in the event of a 
disease outbreak in the more connected herds along the Sierra Crest. We reintroduced 
bighorn to the Big Arroyo drainage of the Kern Recovery Unit in March 2014; the recent 
addition of 7 ewes and 4 rams to the Laurel Creek drainage will speed the growth and 
increase the genetic diversity present in this recovery unit. 
 
The Northern Recovery Unit contains two of the smallest herds in the Sierra (Mt. Gibbs 
and Mt. Warren). Both have exhibited slow population growth, and the Mt. Warren 
herd has recently experienced a high rate of mortality (Few et al. 2013, Runcie et al. 
2014). In September 2012, biologists from the Recovery Program and Yosemite National 
Park began discussing the possibility that the Northern Recovery Unit may require an 
additional herd to reach its recovery goal of 50 females. The Washburn Lake area of the 
Merced drainage and the adjacent Cathedral Range were identified as suitable habitat 
(Few et al. 2015), and in March and April 2015 we introduced 10 ewes and 3 rams to this 
area to initiate the Cathedral Range herd. We also augmented the Mt. Gibbs herd with 5 
collared ewes known to have high genetic diversity; these ewes were placed in the Alger 
Creek drainage below Mt. Wood, an area of high-quality habitat south of the currently-
occupied Mt. Gibbs range. 
 
The Olancha Peak herd unit was created in March 2013 with 10 ewes and 4 rams, and 
augmented with an additional 4 ewes in March 2014. Two of the rams introduced to the 
herd have since died. In March 2015 we captured 2 high-heterozygosity rams from the 
Mt. Baxter herd unit and translocated them to Olancha Peak in an effort to maintain 
high genetic diversity and reproductive success within this herd unit. 
 
Disease Management 
Domestic sheep and goats carry respiratory pathogens that can cause fatal pneumonia 
when transmitted to wild bighorn (Lawrence et al. 2010, Wehausen et al. 2011). The 
only effective means to prevent disease transmission is to prevent contact by 
maintaining separation both in time and space (Wild Sheep Working Group 2012). 
Domestic sheep grazing that occurs in proximity to bighorn habitat can pose a significant 
threat to Sierra bighorn recovery, and the Recovery Plan stipulates that measures to 
prevent contact must be implemented and be successful before the subspecies can be 
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downlisted (USFWS 2007). For decades, CDFW has worked closely with land 
management agencies, landowners and permit-holders to mitigate this threat by 
vacating high risk allotments and performing actions like double-fencing and scheduled 
grazing to minimize the possibility of contact between bighorn and domestic animals. 
 
During this reporting period we applied a disease risk model, combining a resource 
selection function model based on ram occurrences with a cost distance analysis to 
quantify the proximity of domestic sheep and goat grazing to bighorn core home ranges 
and the risk of contact of bighorn with domestic sheep and goats. We then examined 
the robustness of this model to the expanding distribution of Sierra bighorn. This model 
will directly inform translocation efforts, allowing identification of suitable areas for 
future Sierra bighorn reintroductions. 
 
Some of the highest risk grazing occurs on the Conway and Mattly Ranches, which are 
owned and managed by Mono County and abut the Mt. Warren herd unit. Recovery 
Program leaders met with Mono County to continue discussing the risk that grazing on 
the Conway and Mattly Ranches poses to Sierra bighorn. In 2015, CDFW will monitor 
domestic sheep grazing operations on the Mattly Ranch at the mouth of Lundy Canyon. 

 
Sierra Bighorn Population Monitoring 

Herd Unit Surveys 

Demographic data provide a foundation for the Recovery Program’s adaptive 
management strategy, shaping our understanding of the health and growth of the Sierra 
bighorn population. Each year we focus on obtaining ground surveys from multiple 
populations and comparing these results with data from previous years. Certain herds 
(specifically Mt. Baxter and Wheeler Ridge) provide better survey opportunities in the 
winter, when animals congregate on low-elevation range; however surveys of most 
herds are more feasible in the summer. When possible, we compare minimum counts 
with mark-resight (MR) estimates, in which the total population is estimated from the 
ratio of marked to unmarked animals in an unbiased sample. During this reporting 
period we attempted surveys of all occupied herd units except Bubbs Creek (see Table 1 
for survey results). 
 

Olancha Peak 
We surveyed Olancha Peak in June and September 2014 and April 2015 and accounted 
for 14 adult ewes, 2 yearling ewes, 6 lambs, 2 adult rams, and 2 yearling rams. One ram 
(S196) died of unknown causes before these surveys, and 3 ewes (S273, S206, and S272) 
died between November and April. S272 was seen in very poor condition in September 
2014 and was nursing a late lamb.  Her poor condition likely led to her death. We 
classified S273’s death as a probable mountain lion kill, but were unable to determine 
the cause of death for S206. During the March 2015 capture we augmented this herd 
with two collared rams (S358 and S197) from the Mt. Baxter herd. At the end of this 
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reporting period, we estimate that this population contained 11 adult ewes, 2 yearling 
ewes, 2 yearling rams, 6 lambs, and 4 adult rams. All adult ewes and rams are collared. 
 
Laurel Creek 
In March 2015 we introduced 6 adult ewes, 1 yearling ewe, and 4 adult rams to the 
previously-vacant Laurel Creek herd unit in the Kern Recovery Unit. All of the ewes were 
pregnant. One ram (S364, originally from Mt. Baxter) left Laurel Creek on April 2 and 
traveled to Cartago Creek at the north end of the Olancha Peak herd unit. On April 28 he 
left Olancha Peak and started a return journey toward the Kern River; at the time of this 
report he was on the Boreal Plateau. Another ram (S311, originally from Sawmill 
Canyon) left the herd unit boundary on April 13 and traveled to the Mt. Langley herd 
unit, where he remained for several weeks before joining S364 on the Boreal Plateau. 
Ram S322 also left Laurel Creek for the Boreal Plateau in May 2015, leaving only 1 ram, 
S204, in the Laurel Creek herd unit. 
 
Big Arroyo 
We introduced 10 Sierra bighorn ewes and 4 rams to the Big Arroyo herd unit in March 
2014. One adult ewe (S281) and one adult ram (S233) died of unknown causes during 
this reporting period. Summer surveys and subsequent genotyping of lamb pellets 
confirmed the survival of 5 lambs; therefore the population of the Big Arroyo in May 
2015 was 9 adult ewes, 5 lambs, and 3 adult rams. 
 
Mt. Langley 
Surveys of the Mt. Langley herd in August 2014 accounted for 45 adult ewes, 10 yearling 
ewes, 18 lambs, 57 adult rams, and 8 yearling rams. One collared adult ewe (S86) was 
censored (due to collar failure) during this reporting period and so was not included in 
this count. During a capture in October 2014, 3 adult ewes and 2 yearling ewes were 
collared and 1 previously-collared adult ewe was recaptured and her collar replaced. In 
March 2015, we removed 8 uncollared adult ewes, 1 uncollared yearling ewe, and 3 
previously-collared adult ewes for translocations. We also collared 1 adult ewe who was 
re-released at Mt. Langley. Three collared adult rams (S179, S189, and S220) and 1 
collared adult ewe (S341) died during this reporting period. S179’s cause of death was 
unknown, S189 died from rockfall, S220 was classified as a probable lion kill, and S341 
was determined to be a certain lion kill. As of May 2015, we estimate that this 
population contained 34 adult ewes, 9 yearling ewes, 18 lambs, 54 adult rams, and 8 
yearling rams. Twenty-four percent of adult ewes and nine percent of adult rams have 
functional telemetry collars. 
 
Mt. Williamson 
In October 2014 we conducted the first survey of the Mt. Williamson herd unit since 
2010. Our observations resulted in a minimum count of 11 adult ewes, 2 yearling ewes, 
4 lambs, 8 adult rams, and 2 yearling rams. This is likely a significant undercount.  One 
adult ram (S135) was killed by rockfall in June 2014.  
 



California Department of Fish and Wildlife  Sierra Bighorn Annual Report 2014-2015 
 

5 

 

Bubbs Creek 
We did not survey the Bubbs Creek herd during this reporting period. 
 
Mt. Baxter 
In spring 2015, ground surveys led us to a minimum count of 46 adult ewes, 6 yearling 
ewes, 29 lambs, 25 adult rams, and 8 yearling rams. In October 2014 we collared 7 adult 
ewes, 1 yearling ewe, and 7 adult rams in this herd unit. In February 2015 we collared an 
additional 4 adult rams and 1 yearling ram. One 5 year old collared adult ram, S318, died 
of malnutrition in February 2015. In March 2015 we removed 6 uncollared adult ewes 
and 1 uncollared yearling ewe for translocation to Laurel Creek; we also removed 5 
previously-collared rams for translocation to Laurel Creek, the Cathedral Range, and 
Olancha Peak. We estimate that at the end of this reporting period the Mt. Baxter 
population contained a minimum of 40 adult ewes, 5 yearling ewes, 29 lambs, 19 adult 
rams, and 8 yearling rams. Based on these minimum figures, a maximum of 38% of adult 
ewes and 26% of adult rams carry functional collars.  Rams were probably significantly 
undercounted in 2015; thus the percent collared is likely considerably lower than 26%.  
 
Sawmill Canyon 
A survey in August 2014 resulted in a minimum count of 77 bighorn: 38 adult ewes, 6 
yearling ewes, 17 lambs, 8 adult rams (2 seen and 6 collars not seen), and 8 yearling 
rams. Because our survey efforts focused on ewe groups, we expect that many adult 
rams were missed in this count. We collared 9 adult ewes, 8 adult rams, and 1 yearling 
ram in October 2014. One collared ewe (S231) and 1 collared ram (S313) died during 
this capture. In February 2015 we collared 4 more adult rams. In March and April 2015 
we removed 3 collared adult ewes for translocation to Alger Creek in the Mt. Gibbs herd 
unit, and 3 collared adult rams for translocation to Laurel Creek. We estimate that at the 
end of this reporting period the Sawmill Canyon herd contained 34 adult ewes (of which 
41% wear functional collars). Without a reasonable count of adult rams we cannot 
estimate the percentage of rams collared, but there are currently 13 functional collars 
on rams in this population. 
 
Taboose Creek 
On April 24, 2014, 2 biologists saw a group of 12 bighorn in this herd unit consisting of 
11 adult rams and 1 yearling ewe. This was the first occasion on which Recovery 
Program staff made a confirmed observation of a female in the Taboose Creek herd 
unit. Subsequent observations were made in July, August of 2014, and February, and 
April of 2015. To date, the maximum numbers of each class of animal seen at one time 
has been 2 adult ewes, 1 yearling ewe, 15 adult rams, and 2 yearling rams. In October 
and February 2015 we collared 3 rams in this herd unit; 1 on Split Mountain and 2 on 
Birch Mountain in the northern end of the herd unit. All 3 have since traveled between 
the Taboose Creek and Sawmill Canyon herd units. In addition, 3 rams collared in 
Sawmill Canyon have made forays into Taboose Creek. We cannot yet provide estimates 
of the size or composition of the population that uses the Taboose Creek herd unit, nor 
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can we confidently describe the relationship between this population and the Sawmill 
Canyon bighorn. 
 
Wheeler Ridge 
During the exceptionally dry winter of 2014-2015 bighorn did not congregate on the 
low-elevation winter range at Wheeler Ridge; several attempts to survey this herd 
during the winter months were unsuccessful. However, numerous yearlings (4 female 
and 9 male) were observed suggesting good recruitment. We will attempt a summer 
survey in 2015 to obtain better population data. 
 
Convict Creek 
June 2014 surveys counted a minimum of 13 adult ewes, 8 lambs, 2 adult rams, 1 
yearling ram, and 1 unclassified yearling in the Convict Creek herd unit. One 2-year-old 
ram was observed in 2013 and 1 in 2012, so the adult rams seen may be the 3- and 4-
year-old rams produced by this population. While it is possible there are only 2 adult 
rams in this herd, it seems unlikely. On December 17, 2014, a group containing 1 
yearling ewe and 2 yearling rams was observed, which added 1 yearling to the summer’s 
count. In October 2015 we collared 2 adult females, 1 adult male, and 1 male lamb in 
this herd unit. The collared adult male, S337, was killed by a mountain lion on April 15, 
2015. Based on our counts we estimate a maximum of 38% of ewes and 0% of rams 
have functional telemetry collars. 
 
Cathedral Range 
In March and April 2015 we introduced 9 adult ewes, 1 yearling ewe, and 3 adult rams 
to this newly-designated herd unit in Yosemite National Park. The ewes were moved 
from the Mt. Langley herd unit and all but the yearling were pregnant. Two rams were 
from Mt. Baxter and 1 was from Wheeler Ridge. On April 12, 14 days after translocation, 
1 ram (S359) died of unknown causes. A mortality investigation noted that he had been 
scavenged by a black bear. He was 12 years old which is close to the maximum age for 
rams.  Prior to his translocation, we recognized that he might be close to the end of his 
life.  Nevertheless, because of his high genetic diversity and that it was unlikely for him 
to be competitive for mates in his native herd; we opted to give him a chance to breed 
in a new herd. 
 
Mt. Gibbs 
Biologists surveyed the Mt. Gibbs herd unit in July and September 2014 and accounted 
for 10 adult ewes, 3 yearling ewes, 8 lambs, 4 adult rams, and 1 yearling ram. 
Preliminary analyses of fecal samples from Mt. Gibbs rams in combination with 
observational data indicate that there may be as many as 9 adult rams in this herd. In 
October 2014 we replaced 1 nonfunctional ewe collar and 2 ram collars; we also 
captured and collared 1 yearling ewe. In April 2015 we introduced 5 adult ewes from the 
Sawmill Canyon and Mt. Langley herds to the Alger Creek area of the Mt. Gibbs herd 
unit with the intention of creating a new deme in that habitat and continuing genetic 
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rescue efforts for that population. Sixty-seven percent of adult ewes in this herd unit 
now wear functional collars, and 3 adult rams have working collars. 

Table 1.  Minimum count data and mark-resight estimates (MR Est.) from surveys conducted 
during the 2014-2015 reporting period.  Lambs are not identified by sex. Because translocations 
occurred after surveys were completed, translocated animals are shown both in their original 
herd units and in the herd units to which they were translocated. 
*These data do not include ewes translocated into this population in March 2015. 

 
Mt. Warren 
Our usual early summer survey of this herd unit in July of 2014  identified 8 adult ewes, 
6 lambs, and 3 yearling rams in this herd unit.  Those yearlings were consistent with 3 
lambs identified during counts in 2013 and 3 male lamb genotypes identified from lamb 
fecal samples that year; however, the count of 8 ewes was 3 lower than expected from 
2013 data.  During subsequent field work in 2014, three ewes and 2 lambs were sighted 
unexpectedly from a long distance on the top of the Dore Cliffs south of Lundy Canyon, 
where no ewes have been known since a small female deme that resided in that area 
perished during the heavy winter of 2010-2011. Genotyping of lamb fecal pellets 
identified two lambs from samples collected below the Dore cliffs which were different 
from 6 lambs similarly sampled and identified genetically from the opposite side of 
Lundy Canyon.  This brought the total minimum count for this herd unit to 11 ewes, 8 
lambs, and 3 yearling rams.  The origin of the 3 ewes seen on the Dore Cliffs in 2014 has 
not yet been determined.  
 
In October 2014, a biologist observed a group of 7 adult rams including all the collared 
rams known to be alive (S65, S239, and S185).  This observation likely accounted for all 
of the adult rams in the Mt. Warren herd, bringing the total population size at that time 
to at least 29. 
 

Herd Ewes Lambs Rams Total 

 Adult Yearling Total MR Est.  Adult Yearling Total  
Olancha 14 2 16  6 2 2 4 26 
Laurel 6 1 7  0 4 0 4 11 

Big Arroyo 9 0 9  5 4 0 4 18 
Langley 45 10 55 68 (50-91) 18 57 8 65 138 

Williamson 11 2 13  4 8 2 10 27 
Baxter 46 6 52  29 25 8 33 114 

Sawmill 38 6 44  17 8 8 16 77 
Taboose 2 1 3  0 15 2 17 20 
Convict 13 1 14  8 2 2 4 26 

Cathedral 9 1 10  0 3 0 3 13 
Gibbs 10 3 13*  8 4 1 5 26 

Warren 11 0 11  8 7 3 10 29 
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At the end of October we collared 2 adult ewes, 2 adult rams, and 1 yearling ram in the 
Mt. Warren herd unit, and replaced 2 adult ram collars. Genetic analysis showed that 
the yearling ram did not match any of the 3 male lamb genotypes from the 2013 season. 
This indicates the existence of at least one more ewe than was counted in 2013. One 
adult ewe died during capture. One collared adult ram was killed by a mountain lion in 
January 2015. At the end of this reporting period we estimate that the Mt. Warren herd 
unit contained 10 adult ewes of which 3 have functional telemetry collars, 8 lambs, 3 
yearling rams, and 6 adult rams, 5 of which have functional telemetry collars. 
 
Geographic Distribution 
Sierra bighorn now occupy 14 herd units in 4 recovery units spanning a nearly 150-mile 
stretch of the Sierra Nevada (Figure 1). The Recovery Plan designates 16 herd units 
historically occupied by Sierra bighorn (USFWS 2007); the recently-completed 
Translocation Plan demarcates 2 additional herd units identified as suitable for 
reintroductions (Few et al. 2015). Of these 18 areas, 12 are included in recovery goals 
for the subspecies. All 12 of these herd units are now inhabited. Over the next few 
years, continued population monitoring and augmentation of recently-introduced herds 
will be essential to confirm that bighorn are persisting and flourishing in these areas. 
 
Collaring Efforts 
The Recovery Program strives to maintain a high proportion (30-35%) of marked animals 
within each herd to facilitate accurate population surveys, monitoring of reproductive 
success, and cause-specific mortality investigations (Table 2). The data we collect from 
GPS collars are central to our ongoing studies of habitat selection, seasonal migration, 
home range use, and survival. We conduct annual captures to create new marks, 
replace nonfunctional collars, and translocate animals to new habitat in accordance with 
the Translocation Plan (Few et al. 2015). Captures also give us the opportunity to assess 
the health and reproductive status of captured animals and to collect samples for 
genetic analysis. 
 
We carried out 3 captures during this reporting period. Wildlife capture specialists from 
Leading Edge Aviation captured Sierra bighorn from 8 herds (Mt. Langley, Mt. Baxter, 
Sawmill Canyon, Bubbs Creek, Taboose Creek, Convict Creek, Mt. Gibbs, and Mt. 
Warren) using a net-gun fired from a helicopter. During October 18-28, 2014, we 
captured 62 Sierra bighorn (33 ewes, 27 rams, and 2 lambs) in order to increase the 
percentage and distribution of collared animals in each herd to aid us in obtaining 
accurate counts and survival data and to obtain genetic data on rams to allow selection 
of members of that sex for translocations based on genetic diversity. Three mortalities 
occurred as a result of this capture. A previously-collared Sawmill Canyon ewe, S231, 
died of spinal cord trauma when she was caught in the net with another animal. A 
previously-uncollared Mt. Warren ewe was captured alive under ordinary circumstances 
but was dead on arrival at basecamp; a field necropsy revealed that the pericardium and 
the bottom portions of the lungs were filled with blood. S313, a newly-collared Sawmill 
Canyon ram, moved about half a mile after his release on October 19 and died the next 
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day; although no injuries or unusual behaviors were evident during his capture, the 
timing of his death indicates it was probably capture-related. 

Table 2.  Distribution of radio collars by herd unit; new herd units created with introduced 
animals are not included because 100% of adults are collared. Additions include new captures, 
recaptures where nonfunctional collars were replaced, and augmentations. Subtractions include 
removals for translocation, mortalities, censors, and nonfunctional collars. The percent of the 
population collared is based on functional collars and adult population size from the most recent 
complete minimum counts.  Because the number of collars is always known, but the population 
data are the minima, what is presented is the maximum %. 
* Indicates a population from which the minimum number of rams is not known; thus, a 
maximum % collared cannot be determined. 

 
On February 19, 2015 and February 20, 2015, we captured 18 Sierra bighorn rams in an 
effort to gain a larger pool of individuals known to have high genetic diversity; the 
Translocation Plan calls for selecting rams with high heterozygosity when initiating new 
herds (Few et al. 2015). 
 
Over 5 days in March and April 2015 we translocated 31 Sierra bighorn.  We 
reintroduced bighorn to 2 previously-vacant areas of historic habitat by moving 10 ewes 
and 3 rams to the Cathedral Range in Yosemite National Park and 7 ewes and 4 rams to 
the Laurel Creek area in Sequoia National Park.  We supplemented the Olancha Peak 
herd, which was reintroduced in 2013, with 2 rams to maximize genetic diversity.   We 
augmented the Mt. Gibbs herd with 5 ewes to increase genetic diversity while also 
creating a new deme in the Alger Creek basin south of Mt. Wood.  
 

Sierra Bighorn Population Dynamics 

Population Size 
When Sierra bighorn were listed as an endangered species in 1999, only about 125 
animals were known to exist in the range. We now estimate the total population size at 
over 600 bighorn (Few et al. 2015); the largest herds contain more than 40 adult and 
yearling females (Figure 2). 
 
Because we did not obtain a complete survey of the Wheeler Ridge herd this year, the 
estimate shown was derived from the total females found in the previous year’s surveys 
minus 10 removals for translocation to Big Arroyo and including the 4 yearling ewes 

 Langley Williamson Baxter Sawmill Taboose Bubbs Wheeler Convict Gibbs Warren 

Sex F M F M F M F M F M F M F M F M F M F M 

5/1/2014 7 7 5 3 11 3 12 4 0 0 4 3 12 7 3 0 4 4 1 4 

Additions +7 0 0 0 +6 +11 +6 +13 0 +3 +2 +2 0 +6 +2 +1 +6 0 +2 +3 

Subtractions -6 -2 -1 -2 -2 -9 -4 -4 0 0 -1 -1 -1 -2 0 -1 0 -1 0 -2 

4/30/2015 8 5 4 1 15 5 14 13 0 3 5 4 11 11 5 0 10 3 3 5 

% Collared 24 9 36 13 38 26 41 * 0 20 50 * 26 55 38 0 67 33 30 83 
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observed during our December survey attempts. The apparent increase in the Sawmill 
Canyon population is likely the result of a more complete count this year. 
 

At the end of the 2014-2015 survey season we estimate that there were at least 288 
female bighorn in the Sierra (Figure 3). The Recovery Plan recommends downlisting 
when the female population reaches 305 animals distributed throughout the recovery 
units (50 in the Kern Recovery Unit, 155 in the Southern Recovery Unit, 50 in the Central 
Recovery Unit, and 50 in the Northern Recovery Unit; USFWS 2007). We anticipate 
reaching this goal within 5 years. The Southern and Central Recovery Units exceed the 
number needed for recovery.  The Northern and Kern Recovery Units are 11 and 34 
females, respectively, under their recovery goals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Population 
trajectories for adult and 
yearling females from 1999-
2014 based on a combination 
of minimum counts, mark-
resight estimates, and 
reconstructed data for 6 herds 
in the Sierra Nevada with 
annual population data. In 
years when no data were 
available or when surveys were 
incomplete, survey totals from 
the most recent complete 
count were used. Data from 
mark-resight estimates are 
plotted with error bars 
representing 95% confidence 
intervals. In all figures, years 
are defined from May 1 to April 
30 of the following year. 

Figure 3.  Combined population 
trajectories for adult and yearling ewes 
from all occupied herds (Olancha Peak, Big 
Arroyo, Mt. Langley, Mt. Williamson, 
Bubbs Creek, Mt. Baxter, Sawmill Canyon, 
Taboose Creek, Wheeler Ridge, Convict 
Creek, Mt. Gibbs, and Mt. Warren) from 
1999-2014 surveys. Population estimates 
in earlier years lack data for some herds. 
Some of the significant increases have 
been due to better data and cannot be 
construed as population gains; for 
example, the increase between 2012 and 
2013 is the result of more complete 
counts in 2013. 
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Figure 5.  Annual Kaplan-Meier survival rates of radio-
collared ewes in the Northern, Central, and Southern 
Recovery Units for 2007-2014. The dashed line represents 
90% survival. 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Survival and Cause-Specific Mortality 
Demographic rates are important 
tools for evaluating population 
health and growth.  Adult female 
survival is the primary factor 
driving population growth or 
decline in Sierra bighorn herds 
(Johnson et al. 2010). Maintaining 
radio collars on 30-35% of 
females in each herd unit allows 
us to detect and investigate 
mortalities; we use this 
information to calculate annual 
Kaplan-Meier survival rates of 
radio-collared ewes (Kaplan and 
Meier 1958). Following these 
rates over time gives us an 
understanding of the year-to-year 
variation in adult ewe survival 
and the general trend of this 
metric in different populations. 
 
Between 2007 and 2014, survival rates varied from 0.58 to 1.0 (Figure 5). The lowest 
survival rates occurred in the Northern Recovery Unit in 2012, in the Central Recovery 
Unit in 2010, and in the Southern Recovery Unit in 2008. In 2014 survival rates were 
high in all herd units; survival rates above 90% are associated with population growth 
(unpublished data). 
 

Figure 4. Adult and yearling 
females present in each 
recovery unit at the end of the 
2014-2015 reporting period 
relative to the distribution of 
females specified in recovery 
goals. 
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Figure 6.  Cause-specific natural mortalities of radio-collared bighorn from May 1 to April 30 of the 
following year. 

The Recovery Program prioritizes prompt mortality investigations. Understanding the 
predominant causes of bighorn mortality can help develop conservation measures that 
may increase survival and population growth. During this reporting period we detected 
14 natural mortalities of collared bighorn (5 female, 9 male; Figure 6). We were unable 
to determine the cause of 6 of these mortalities. One ram at Mt. Baxter died of 
malnutrition. One ram at Mt. Langley and one ram at Mt. Williamson died of physical 
injury (the former due to a fall from a cliff, the latter due to rockfall). We determined 
that 3 Sierra bighorn (1 ewe at Mt. Langley, 1 ram at Mt. Warren, and 1 ram at Convict 
Creek) were killed by mountain lions; 2 additional mortalities (1 ram at Mt. Langley and 
1 ewe at Olancha Peak) were considered probable mountain lion kills.  
 
 
 
 
 
 
 
 
 
 
 

 
Reproduction and Recruitment 
Recruitment, the proportion of females that reach reproductive age, can be measured 
by comparing the number of adult and yearling females observed in each herd unit in 
one year with the total number of adult females observed there the following year. 
Assuming accurate minimum counts in both years and 100% survival, the two numbers 
would be equal. This is rarely the case; yet, in 4 herd units, Olancha Peak, Mt. Langley, 

Table 3.  Comparison of the number of adult ewes in 2014 to the total number of ewes in 2013 
after accounting for recruitment of yearlings and known losses or gains from mortalities or 
translocations. Populations with poor minimum counts in either year are not included. 

Herd 2013 2014 

Adult Ewes Yearling 
Ewes 

Total Ewes Known 
Gains/Losses 

Adult Ewes 

Olancha 14 0 14  14 
Langley 38 9 47 -2 45 
Baxter 40 6 46  46 
Convict 12 1 13  13 
Gibbs 11 1 12 -1 10 

Warren 7 4 11  11 
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Mt. Baxter and Convict Creek (Table 3) the 2014 totals of adult ewes corresponded 
exactly to the number of adult and yearling ewes observed in 2013 after known losses 
were subtracted.  2014 totals in the two remaining herd units, Mt. Gibbs and Mt. 
Warren (Table 3), are only one ewe short of projected totals based on 2013 data. These 
findings suggest high adult survival and yearling recruitment in all of those herd units. 
 
Additional metrics to assess herd health are the observed ratio of yearlings to ewes and 
the ratio of lambs to ewes which indicate recruitment and fecundity (reproductive 
output depending on the age at which lambs are observed), respectively.  Yearling to 
ewe ratios vary from 0.23 to 0.44 in 2014 (Table 4) which indicate positive or stable 
population growth assuming high adult survival.   Lamb to ewe ratios vary from 0.33 to 
0.8 in 2014 (Table 4) which are within the healthy range for these populations indicating 
good reproductive success.  

 
Another way to assess lamb survival is to compare the total number of yearlings 
observed in each herd unit with the number of lambs observed there in the previous 
survey season. Observed lamb survival between 2013 and 2014 varied from 0.5 to 1.0 
(Table 5). These values represent lamb survival between annual surveys, which occur 
months after lambs are born.  Thus these estimates of lamb survival do not include 
survival rates of neonatal lambs.    While a 50% survival rate may seem low compared to 
adult survival, it is not unusual for juvenile age classes.
 
 
 
 
 
 
 
Table 5.  Lamb survival estimated by comparing the number of yearlings in 2013 to the number 
of lambs in 2012.  All data are from minimum counts. Populations with incomplete minimum 
counts in either year are not included. 

 
New Findings 

Taboose Creek Occupation 
For several years, the Recovery Program has suspected that a natural colonization of the 
Taboose Creek herd unit by Sawmill Canyon bighorn was underway (Stephenson et al. 
2012). Observations made during this reporting period and collars deployed in these 2 

Herd Lamb:Ewe  Total Yearling:Ewe 

Olancha 0.33 0.44 
Langley 0.42 0.42 
Baxter 0.74 0.36 
Convict 0.62 0.23 
Gibbs 0.8 0.40 
Warren 0.72 0.27 

Herd 2013 Lambs 2014 Yearlings Lamb Survival 

Olancha 8 4 0.50 
Baxter 24 14 0.58 
Convict 5 3 0.60 
Gibbs 7 4 0.57 

Warren 3 3 1.00 

A 

Table 4.  Ratios of 
juvenile age classes to 
ewes from 2014. 
Populations with poor 
minimum counts in 
either year are not 
included. 
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herd units confirm that numerous rams make regular use of both areas. It is likely that a 
population of rams also resides permanently in the Taboose Creek herd unit, and 
several recent sightings of adult and yearling ewes strongly suggest that a reproductive 
population exists here as well. The Recovery Program will continue to make 
investigation of this herd unit a priority in 2015-2016. 
 
New Habitat Use, Possible Range Expansions, and Long-Distance Movements 
Deployed GPS collars provide insight into habitat use and long-distance movements by 
Sierra bighorn. In the Mt. Warren herd unit, a small ewe group has continued to use the 
Camiaca Peak area, where collared ewe S89 moved in November 2013. A summer 
survey also located 3 adult ewes and 2 lambs on Dore Peak, an area south of Lundy 
Canyon where no bighorn have been seen since avalanches during the heavy winter of 
2010-2011 killed all animals known to use that habitat. It is possible that this small ewe 
group has persisted undetected in the area since 2010; an alternative explanation is that 
occupation of this area represents a recent range expansion or repossession for ewes in 
the Mt. Warren herd. 
 
Studies of bighorn rams have often 
documented long-range movements, 
particularly during the rut (Geist 1971, 
Leslie and Douglas 1979, O’Brien et al. 
2014). Deploying collars on Sierra 
bighorn rams allows us to document 
the significant distances that specific 
individuals travel. S311, a 9-year-old 
ram first captured in October 2014 in 
the Window Peak area of the Sawmill 
Canyon herd unit, traveled throughout 
the Sawmill Canyon herd unit and into 
the northern end of the Mt. Baxter 
herd unit before spending most of the 
winter on Cardinal Peak in the 
southern Taboose Creek herd unit 
(Figure 7). 
These movements suggest the Sawmill 
Canyon, Mt. Baxter, and Taboose 
Creek herds function as a 
metapopulation with gene flow 
occurring between herds. 

Figure 7. Movements of S311, a 9-year-old Sawmill 
Canyon  ram, between October 2014 and March 2015. 
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Habitat Exploration by Naïve Animals 
Translocating Sierra bighorn often 
results in unanticipated movements by 
the naïve animals as they explore their 
new habitat. S286, a Wheeler Ridge ewe 
who was translocated to the Big Arroyo 
in March 2014, left that drainage on 
June 30, 2014 and traveled north, 
accompanied only by her lamb. She 
briefly crossed the Kern River north of 
Tyndall Creek, then crossed back to the 
Kern Ridge and eventually settled on 
Kern Point, where she has remained 
since late July 2014 (Figure 8). No other 
collared ewe has ever traveled to her 
location. 
 
The 11 bighorn translocated to the 
Laurel Creek herd unit in March 2014 
have since dispersed widely (Figure 9). 
Some traveled over 6 miles south to 
Coyote Peaks while others crossed the 
Kern River to the east, and 3 rams left 
the herd unit boundary for the Boreal 

Figure 8. Movements of Big Arroyo ewe S286 since 
her translocation in March 2014. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. 
Movements 
of Laurel 
Creek 
animals after 
translocation 
in March 
2015. 
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Plateau, just west of the Mt. Langley herd unit. Three ewes, S377, S378, and S382, have 
remained east of the Kern River near the Hell-For-Sure drainage for several weeks. We 
will continue to monitor these animals over the 2015 summer, when the search for 
high-elevation habitat may draw them back within the Laurel Creek herd unit boundary. 
 
By contrast, the animals translocated to the Cathedral Range herd unit in Yosemite 
National Park have all remained in the immediate vicinity of their release site, on the 
slopes above Washburn Lake. 
 

Research Priorities 
Genetic Research 
Sierra bighorn are recognized for their genetic uniqueness as a separate subspecies; 
therefore, recovery efforts for this taxon are ultimately about conserving and enhancing 
this unique gene pool.  Sierra bighorn survived epizootics caused by past domestic 
sheep grazing only in three herds in the southern Owens Valley, but they did not survive 
without genetic scars.  They exhibit signatures of a genetic bottleneck and have the 
lowest genetic diversity measured for free-ranging native populations in the desert 
region.  Genetic diversity in Sierra bighorn herds is sufficiently low that individuals at the 
lowest end of the heterozygosity (individual genetic diversity) spectrum may be less fit 
(Johnson et al. 2011). This presents a potential opportunity to increase genetic diversity 
in small and reintroduced populations to enhance population fitness and success. 
 
Various authors have recommended that large numbers of bighorn sheep (more than 
20) be used in reintroductions to maximize the representation of genetic diversity in 
new herds and to minimize founder effects (Fitzsimmons et al. 1997, Griffiths et al. 
1982, and Wolf et al. 1996). However, Sierra bighorn translocation stock is both limited 
in the numbers of animals available and in the genetic diversity of those animals.  With 
careful genetic planning including selective captures of individual bighorn, it might be 
possible to initiate highly diverse herds with fewer animals by maximizing genetic 
diversity in the founding gene pool. 
 

To explore different genetic management options, we employed sampling experiments 
of existing data to examine the genetic consequences of three different approaches that 
might be used for founding populations: 1) all individuals selected for higher 
heterozygosity, 2) all individuals selected at random, and 3) all ewes selected randomly 
but rams selected individually for higher heterozygosity.  In our sampling experiments, 
we measured average heterozygosity at 17 microsatellite loci and interpreted this as a 
direct measurement of genetic diversity. However, we did not look at allele structure or 
loss at the individual loci. 
 
These sampling experiments revealed that (1) the first approach can produce founding 
gene pools with notably higher heterozygosity than any existing population, but that 
there are too few alleles remaining in the Sierra bighorn gene pool to support that level 
of genetic diversity over time (heterozygosity excess); (2) the third approach of selecting 
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only high heterozygosity rams provides a significant genetic improvement over random 
selection of bighorn, does not produce a large heterozygosity excess, and minimizes the 
number of sheep that need to be selectively recaptured; (3) genetic diversity is 
improved for this third approach if the rams are selected from multiple populations; and 
(4) random selection of ewes from a single population mating with selected rams 
resulted in genetic diversity similar to the remaining native populations.  As a result of 
these findings, all recent reintroductions (Olancha Peak, Laurel Creek, Big Arroyo, and 
the Cathedral Range) initially translocated 7-10 pregnant females randomly captured 
from a single herd and 3-4 specific males selected for high individual heterozygosity 
from multiple source herds.  
 

Greater selectivity in the individuals used to initiate a population should allow for fewer 
animals to represent variation in the gene pool.  However, a downside of a smaller 
founding population is that matings between close relatives are more likely to occur, 
and such inbreeding will work against the advantages of the initial selectivity.  The 
Olancha Peak herd was reintroduced in 2013 and augmented in 2014.  This is the only 
recently-reintroduced herd where bighorn have been present long enough that rams 
now have the potential opportunity to breed their daughters. Of 6 lambs that were born 
in 2014 and survived to be sampled in late summer, genetic and observational studies 
found that 3 belonged to pregnant ewes moved there in 2014. Of the other 3, 2 are 
females that have the potential to be bred by their fathers. One of these was born very 
late, thus is very unlikely to breed in 2015 as a yearling.  In 2015 we added 2 high 
heterozygosity rams to this population to dilute the probability of a father-daughter 
mating. We will consider this strategy in our other newly created populations as well. 
 

It is at small population sizes that we can have the greatest influence on genetic 
population structure by adding high heterozygosity individuals. Within Sierra bighorn, 
the Mt. Gibbs herd unit stands out in showing clear signs of low genetic diversity, which 
is consistent with its demographic history and substantial isolation (Stephenson et al. 
2012). This has raised the question of whether the population’s growth rate might be 
improved by increasing genetic diversity through a genetic rescue by selective 
augmentation with high heterozygosity individuals. To increase the genetic diversity of 
this herd we have implemented two approaches, both of which used translocated ewes 
selected for high genetic diversity.  First, in 2013, we augmented the existing ewe group 
(7 ewes) on Mt. Gibbs with 3 high heterozygosity ewes, two of which were pregnant. 
Second in 2015, we created a new deme of high heterozygosity ewes in the Alger Creek 
area on the south side of Mt. Wood, an area Mt. Gibbs rams have used regularly.  This 
new deme was founded with 3 ewes translocated from the Sawmill Canyon herd and 2 
ewes from the Mt. Langley herd, all of which were pregnant.  This results in the current 
total 15 adult ewes of which 8 (>50%) are ewes selected for high genetic diversity. 
 
Pine Creek Recreation Study 
Over the last ten years, the Pine Creek area of the Wheeler Ridge herd unit has become 
an increasingly popular destination for hikers, sightseers, and rock climbers. Pine Creek 
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Canyon is also routinely used as lambing habitat by Wheeler Ridge ewes. In 2014-2015 
the Recovery Program began a study to develop a baseline estimate of current 
recreational use of this canyon. Tracking recreation over time will allow us to quantify 
this trend and detect any relationship between increased recreation and Sierra bighorn 
use of Pine Creek. 
 
Home Range Analysis 
Recovery Program staff used a dataset containing a decade’s worth of GPS collar 
locations to define the home ranges of Sierra bighorn both at the individual and at the 
population level. They examined variation in home range size from year to year and in 
different seasons, as well as the relationship between home range size and population 
size. The results of this study may contribute to a better understanding of habitat 
selection and availability. Results will be summarized in next year’s report. 
 
Resource Selection Function 
Species distribution models (SDMs) provide a measure of the importance of ecological 
variables that correlate with species occurrence. These models can provide a framework 
for the implementation of adaptive management in the recovery of Sierra 
bighorn. Model results can be applied to spatial data to produce maps representing the 
likelihood of species occurrence. In a study currently underway, we used one type of 
SDM, a resource selection function (RSF) generated by logistic regression, to examine 
how species rarity affects model predictions of the likelihood of occurrence. 
 
This model and a winter RSF that accounts for altitudinal migration identified two large 
patches of bighorn habitat unrecognized by the Recovery Plan in remote geographic 
areas where there is a paucity of historic occurrence data (the Cathedral Range and 
Black Divide herd units) compared to more easily accessible areas east of the Sierra 
crest (Wehausen and Jones 2014). By quantifying habitat quality, these models will 
directly inform translocation efforts, allowing the Recovery Program to identify suitable 
areas for future Sierra bighorn reintroductions. 
 

Public Outreach 
Educating the Community 
Community support is crucial to the success of conservation efforts for the recovery of 
Sierra bighorn. Because these animals are rare and occupy remote areas, most residents 
of the Eastern Sierra have never seen a Sierra bighorn in the wild and know very little 
about them. The Recovery Program partners with the Sierra Nevada Bighorn Sheep 
Foundation (SNBSF) to increase public awareness of this endangered subspecies and 
conservation work on its behalf. 
 
The SNBSF continues to expand its educational programs. Since May 2014, the SNBSF 
has planned and carried out 23 public events, reaching over 1,500 people throughout 
the region. The events range from booths at local celebrations like Bishop Earth Day, 
CDFW’s Trout Fest, and the Tri-County Fair, to school programs in which children 
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simulate the capture and processing of a toy bighorn sheep, entering the animal’s 
measurements into a datasheet, fitting it with a radio collar, and using its heterozygosity 
score to determine its suitability for translocation. 
 
In conjunction with the SNBSF, the Recovery Program also led 2 free public field trips in 
February and March 2015. Over 60 participants were given the opportunity to observe 
groups of Sierra bighorn on winter ranges, while Recovery Program staff members and 
SNBSF volunteers answered questions and provided historical and biological context. 
 
Permanent Outreach Displays 
The Migrating Mural, created by scientific 
illustrator Jane Kim, is a series of paintings 
depicting life-size Sierra bighorn on buildings 
along the Highway 395 corridor. Kim hopes the 
murals will bring public attention to the plight 
of Sierra bighorn and raise support for 
recovery efforts. The final mural in the series, 
painted on the Forest Service Visitor Center in 
Lee Vining, was completed in May 2014. Other 
Migrating Mural scenes appear at the Bishop 
Gun Club, Sage to Summit running store in 
Bishop, the Mt. Williamson Motel in 
Independence, and the Lone Pine Airport, 
spanning most of the north-south range of 
bighorn in the Sierra. 

 
 
 

Future Recovery Actions 

The Translocation Plan completed in 2015 outlines the augmentations and 
reintroductions the Recovery Program may carry out within the next 10 to 20 years. 
These translocations are a means of recreating the population distribution that 
characterized the subspecies before endangerment, while also increasing the genetic 
diversity and long-term viability of smaller herd units (Few et al. 2015). No 
translocations or augmentations are scheduled during the next reporting period. 
 
Downlisting to threatened status will not occur until the risk of contact between wild 
bighorn and domestic sheep is eliminated. The Recovery Program will increase its focus 
on reducing the risk of contact between wild bighorn and domestic sheep. Program 
leaders will continue working to mitigate this risk in cooperation with land management 
agencies, landowners, and grazing permittees.   
 

Figure 10. Detail from Jane Kim’s Migrating 
Mural in Lee Vining; photograph courtesy of 
Jane Kim, www.inkdwell.com. 
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Since its inception in 2000, the Recovery Program has helped to catalyze and document 
significant increases in the size and distribution of the Sierra bighorn population. The 
2014-2015 reporting period witnessed the realization of a major objective: all 12 herd 
units included in recovery goals for the subspecies are now occupied. With additional 
translocations, continued population growth, and further steps taken to mitigate 
disease risk, Sierra bighorn may achieve Recovery Plan goals for downlisting to 
threatened status within the next 5 years. 
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Abstract

Background: Bronchopneumonia is a population limiting disease of bighorn sheep (Ovis canadensis). The cause of this
disease has been a subject of debate. Leukotoxin expressing Mannheimia haemolytica and Bibersteinia trehalosi produce
acute pneumonia after experimental challenge but are infrequently isolated from animals in natural outbreaks. Mycoplasma
ovipneumoniae, epidemiologically implicated in naturally occurring outbreaks, has received little experimental evaluation as
a primary agent of bighorn sheep pneumonia.

Methodology/Principal Findings: In two experiments, bighorn sheep housed in multiple pens 7.6 to 12 m apart were
exposed to M. ovipneumoniae by introduction of a single infected or challenged animal to a single pen. Respiratory disease
was monitored by observation of clinical signs and confirmed by necropsy. Bacterial involvement in the pneumonic lungs
was evaluated by conventional aerobic bacteriology and by culture-independent methods. In both experiments the
challenge strain of M. ovipneumoniae was transmitted to all animals both within and between pens and all infected bighorn
sheep developed bronchopneumonia. In six bighorn sheep in which the disease was allowed to run its course, three died
with bronchopneumonia 34, 65, and 109 days after M. ovipneumoniae introduction. Diverse bacterial populations,
predominantly including multiple obligate anaerobic species, were present in pneumonic lung tissues at necropsy.

Conclusions/Significance: Exposure to a single M. ovipneumoniae infected animal resulted in transmission of infection to all
bighorn sheep both within the pen and in adjacent pens, and all infected sheep developed bronchopneumonia. The
epidemiologic, pathologic and microbiologic findings in these experimental animals resembled those seen in naturally
occurring pneumonia outbreaks in free ranging bighorn sheep.
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Introduction

Bighorn sheep are a North American species that has failed to

recover from steep declines at the turn of the 20th century despite

strict protections and intensive management, and two populations

(Sierra Nevada and Peninsular) are currently classified as

endangered [1]. Epizootic pneumonia is limiting bighorn sheep

population restoration and as such, the etiology is of considerable

interest. The first appearance of the disease in a population is

typically in the form of epizootics that affect animals of all ages and

is sometimes accompanied by high (.50%) mortality rates.

Subsequently, epizootics affecting primarily lambs may occur for

decades [2]. Various causes have been proposed for this disease,

including lungworms (Protostrongylus sp.) [3–6], Pasteurellaceae,

especially Mannheimia (Pasteurella) haemolytica, [7–12] and more

recently, Mycoplasma ovipneumoniae [13–16]. In a recent

comparative review of the evidence supporting each of these

possible etiologies we concluded that M. ovipneumoniae was most

strongly supported as the primary epizootic agent of bighorn sheep

pneumonia [14]. However, the only two previous experimental

challenge studies with M. ovipneumoniae either did not reproduce

disease [13] or were confounded by challenges with other agents

[16]. The objective of this study was to improve upon previous

investigations to better assess the outcome of experimental

introduction of M. ovipneumoniae to naı̈ve bighorn sheep.

Methods

Ethics statement
This study was carried out in accordance with the recommen-

dations in the Guide for the Care and Use of Laboratory Animals

of the National Institutes of Health and in conformance with
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United States Department of Agriculture animal research guide-

lines, under protocols #03854 and #04482 approved by the

Washington State University (WSU) Institutional Animal Care

and Use Committee. As described in those protocols, euthanasia

was performed by intravenous injection of sodium pentobarbital

for animals observed to be in severe distress associated with

pneumonia during the study and prior to necropsy examination

for surviving animals at the end of each experiment.

Experimental aims
Experiment 1 was conducted to investigate the transmission of

M. ovipneumoniae to bighorn sheep and their subsequent

development of disease, using an infected domestic sheep source.

Experiment 2 was conducted to investigate experimental direct M.
ovipneumoniae infection of a single bighorn sheep and the

subsequent transmission of this agent to conspecifics. Both

experiments were conducted in multiple pens separated by short

distances, which allowed investigation of transmission to both

commingled and non-commingled animals.

Experimental animals
All experimental animals originated from herds and flocks

unexposed to M. ovipneumoniae as determined by repeated testing

with both serology on blood serum and PCR on enriched nasal

swab cultures (using the methods described later in the ‘Micro-

biological testing’ section). In Experiment 1, three hand-reared

bighorn sheep (yearling rams BHS #82 and #89 and yearling ewe

BHS #07) that originated from a captive flock at WSU and three

purchased domestic sheep (adult ewes DS #00 and #01 and

yearling ewe DS #LA) were co-housed in three 46 m2 pens, with

one domestic and one bighorn sheep per pen. Pens were separated

by 7.6–12 m. Experiment 1 animals had all been commingled in a

single pen for 104 days immediately prior to the beginning of this

experiment, as previously described [15]. One of the four bighorn

sheep used in that prior study had died of M. haemolytica
pneumonia, while the other three, which had demonstrated no

signs of respiratory disease in that study, were used in experiment

1. In Experiment 2, wild bighorn sheep captured from the Asotin

Creek population in Hells Canyon were housed in two 700 m2

pens, 7.6 m apart, with three animals per pen (Pen #1: adult ewe

BHS #40, yearling ewe BHS #38, and yearling ram BHS #39;

Pen #2: adult ewes BHS #41 and #42 and adult ram BHS #C).

The study pens had either never previously housed domestic or

bighorn sheep (pen 1 in experiment 1; both pens in experiment 2)

or had been rested for greater than one year since their previous

occupancy by any M. ovipneumoniae infected sheep (pens 2 and 3

in experiment 1) prior to these experiments.

Experimental design
Experiment 1. A domestic ewe (DS #00) was placed in

isolation and experimentally infected with M. ovipneumoniae. The

inoculum consisted of ceftiofur-treated (100 ug/ml, 2 hrs, 37uC;

Pfizer, Florham Park, NJ) nasal wash fluids from a domestic sheep

naturally colonized with M. ovipneumoniae [16]. Following

ceftiofur treatment, no aerobic bacterial growth was observed

from the nasal wash fluids cultured under conditions expected to

permit growth of M. haemolytica, B. trehalosi, or P. multocida
(Columbia blood agar with 5% sheep blood, 35uC, overnight, 5%

CO2). DS #00 was then challenged with the treated nasal wash

fluid by infusion of 15 ml in each nares, 10 ml orally and 5 ml into

each conjunctival sac. Subsequent nasal swab samples obtained on

days 1, 2, 4 and 7 post-challenge were all PCR positive for M.
ovipneumoniae using the method described later in the ‘Microbi-

ological testing’ section confirming that the experimental infection

had been successful. On post challenge day 7, DS #00 was

introduced into pen #1 with BHS #82. Following commingling,

DS #00 and BHS #82 were restrained for collection of nasal

swab samples on days 1, 2, 4, 7, 14, 21, 28, and subsequently at 30

day intervals until the experiment was terminated. Rectal

temperatures were recorded from both sheep approximately twice

each week. Sheep in pens #2 (BHS #89 and DS #01) and #3

(BHS #07 and DS #LA) were restrained for rectal temperature

determination and collection of nasal swabs for microbiology at

approximately monthly intervals. All pens were observed daily for

clinical signs of respiratory disease. The experiment was conducted

October 2009–January 2010.

Experiment 2. BHS #39 was inoculated with M. ovipneu-
moniae just prior to its release into pen #1 with non-inoculated

BHS #38 and #40. Non-inoculated BHS #C, #41, and #42

were housed in pen #2 on the same day. The inoculum for BHS

#39 was prepared as described for that used in experiment 1 but

originated from a different domestic sheep source. In lieu of

computation of colony forming units, which is not possible for M.
ovipneumoniae due to inconsistent growth on plated media, viable

M. ovipneumoniae counts in the inoculum were determined using

most probable number (MPN) using a custom 364 format:

Triplicate enrichment broth tubes were inoculated at each of four

decimal dilutions (1022–1025) of the treated nasal wash fluid [17],

incubated (72 hrs, 35C) then PCR was used to detect growth of

viable M. ovipneumoniae. The treated fluid was determined to

contain 930 MPN/ml (95% confidence interval, 230 to 3800

MPN). Two of the bighorn sheep (BHS #38 and #39) in pen 1

were recaptured by drive net on day 21 of the experiment for nasal

swab sampling to detect M. ovipneumoniae infection; otherwise,

no live animal sampling was conducted in experiment #2 to

reduce the risk of traumatic injury of the wild bighorn sheep

involved. The experiment was conducted December 2011–June

2012.

Biosecurity. In both experiments, routine biosecurity mea-

sures included: 1) the pens containing the single M. ovipneumo-
niae-challenged animals (exposed pens) were located downwind of

the prevailing wind direction from the pens containing no

experimentally M. ovipneumoniae exposed animals (clean pens),

2) order of entry rules were established so that on any single day

exposed pens were routinely entered by animal care staff for

feeding and cleaning only after all work in clean pens had been

completed, and 3) personal protective equipment (coveralls and

boots) used in exposed pens were either not reused, or were

sanitized prior to use in clean pens.

Clinical scores. Clinical score data were determined using

the following cumulative point system: observed anorexia (1), nasal

discharge (1), cough (2), dyspnea (1), head shaking (1), ear paresis

(1) and weakness/incoordination (1).

Microbiological testing. Routine diagnostic testing per-

formed by the Washington Animal Diagnostic Laboratory (fully

accredited by the American Association of Veterinary Laboratory

Diagnosticians) included detection of M. ovipneumoniae-specific

and small ruminant lentivirus-specific antibodies in serum samples

using competitive enzyme-linked immunosorbent assays (cELISA)

[14,18,19], detection of M. ovipneumoniae colonization by broth

enrichment of nasal swabs followed by M. ovipneumoniae-specific

PCR testing of the broths [20,21], detection of Pasteurellaceae in

pharyngeal swab samples by aerobic bacteriologic cultures, and

detection of exposure to parainfluenza-3, border disease, and

respiratory syncytial viruses by virus neutralization antibody assays

applied to serum samples.

PCR tests specific for detection of M. haemolytica, B. trehalosi,
and P. multocida, and lktA (the gene encoding the principal

M. ovipneumoniae-Induced Bighorn Sheep Pneumonia
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virulence factor of M. haemolytica and B. trehalosi) were applied to

DNA extracted from pneumonic lung tissues using previously

described primers (Table 1) and methods with minor modifica-

tions. All reactions were conducted individually in 20 mL volumes

containing 80–300 ng of template DNA. For M. haemolytica, B.
trehalosi, lktA and P. multocida, reactions contained 0.5 units of

HotStar Taq DNA polymerase (Qiagen), 2 mL 10x PCR buffer

(Qiagen), 4 mL Q-solution (Qiagen), 40 mM of each dNTP

(Invitrogen). The M. ovipneumoniae reaction used QIAGEN

Multiplex PCR mix. Primers were used at final concentrations of

0.2 mM (M. haemolytica, B. trehalosi, P. multocida, and M.
ovipneumoniae) or 0.5 mM (leukotoxin A). Each reaction included

an initial activation and denaturation step (95uC, 15 min) and a

final 72uC extension step (10 min for Mhgcp-2, lktA, lktA set-1,

and LM primers; 9 min for KMT primers; 5 min for Btsod and

Mhgcp primers). Cycling conditions were as follows: M.
ovipneumoniae, 30 cycles of 95uC for 30 s, 58uC for 30 s, 72uC
for 30 s; B. trehalosi and M. haemolytica (Mhgcp and Btsod

primers), 35 cycles of 95uC for 30 s, 55uC for 30 s, 72uC for 40 s;

P. multocida and lktA (lktA primers), 30 cycles of 95uC for 60 s,

55uC for 60 s, 72uC for 60 s; M. haemolytica (Mhgcp-2 primers),

40 cycles of 95uC for 30 s, 54uC for 30 s, 72uC for 30 s; lktA (lktA

set-1 primers), 40 cycles of 95uC for 30 s, 52uC for 30 s, 72uC for

40 s. Leukotoxin expression was detected in Pasteurellaceae

isolates by MTT dye reduction cytotoxicity assay as described

previously [22].

The 16S–23S ribosomal operon intergenic spacer (IGS) regions

of M. ovipneumoniae recovered from animals in these studies were

PCR amplified (Table 1) and sequenced as previously described

[23].

16S rDNA analyses to identify the predominant bacterial

flora in pneumonic lung tissues. In previous studies, culture-

independent evaluation of the microbial flora of lung tissues in

naturally occurring bighorn sheep pneumonia revealed a polymi-

crobial flora late in the disease course [13,23]. For comparison, we

applied the same methods to lung tissues of the experimentally

challenged animals in this study. Note that more sensitive

detection of specific respiratory pathogens was provided by the

PCR assays described earlier, whereas these 16S studies were

designed instead to identify the numerically predominant bacteria

in affected lungs. The library size used was based on the binary

distribution to provide a 95% chance of detection of each taxon

comprising 10% or more of the ribosomal operon frequency in the

source tissue. Two 1 g samples of pneumonic lung tissues were

aseptically collected from sites at least 10 cm apart, homogenized

by stomaching, and DNA was extracted (DNeasy tissue kit;

Qiagen, Valencia, CA) from 100 uL aliquots of each homogenate.

16S rDNA segments were PCR amplified and cloned as described

[13]. Insert DNA was sequenced from 16 clones derived from each

of the two homogenates from each animal, and each sequence was

attributed to species ($99% identity) or genus ($97% identity)

based on BLAST GenBank similarity [24].

Results

Experiment 1
M. ovipneumoniae infection of DS #00, introduced into pen 1

to start the experiment, was confirmed by positive nasal swab

samples obtained on days 1, 4, and 7 after inoculation prior to its

introduction into pen #1, and on days 1, 2, 4, 7, 14, 21, 28, 60

and 90 after its introduction into pen #1, confirming that the

experimental colonization had been successful and maintained

throughout experiment 1. M. ovipneumoniae was first detected in

the bighorn sheep (BHS #82) commingled with DS #00 in pen

#1 on day 28, and subsequent tests on days 60 and 90 were also

positive. BHS #82 developed signs of respiratory disease including

nasal discharge (onset day 37); coughing and fever (onset day 42);

and lethargy and ear paresis (onset day 61) (Figure 1a). Signs of

respiratory disease were observed in the bighorn sheep in pens #2

(BHS #89) and #3 (BHS #07) beginning on days 62 and 67,

respectively; these signs also included fever, lethargy, paroxysmal

coughing, nasal discharge, head shaking, and drooping ears. No

signs of respiratory disease were observed in the commingled

domestic sheep at any time during the experiment. M.

Table 1. Primers and PCR reaction targets used in these experiments.

Pathogen/Virulence
gene Target Primer Name Sequence (59 R 39) Size (bp) Reference

M. haemolytica gcp MhgcpF AGA GGC CAA TCT GCA AAC CTC G 267 [33]

MhgcpR GTT CGT ATT GCC CAA CGC CG

M. haemolytica gcp MhgcpF2 TGG GCA ATA CGA ACT ACT CGG G 227 [34]

MhgcpR2 CTT TAA TCG TAT TCG CAG

B. trehalosi sodA BtsodAF GCC TGC GGA CAA ACG TGT TG 144 [33]

BtsodAR TTT CAA CAG AAC CAA AAT CAC GAA TG

P. multocida kmt1 KMT1T7 ATC CGC TAT TTA CCC AGT GG 460 [35]

KMT1SP6 GCT GTA AAC GAA CTC GCC AC

Pasteurellaceae leukotoxin lktA lktAF TGT GGA TGC GTT TGA AGA AGG 1,145 [36]

lktAR ACT TGC TTT GAG GTG ATC CG

M. haemolytica leukotoxin lktA lktAF set-1 CTT ACA TTT TAG CCC AAC GTG 497 [34]

lktAR set-1 TAA ATT CGC AAG ATA ACG GG

Mycoplasma ovipneumoniae 16s rDNA LMF TGA ACG GAA TAT GTT AGC TT 361 [20,21]

LMR GAC TTC ATC CTG CAC TCT GT

Mycoplasma ovipneumoniae 16S–23S IGS MoIGSF GGA ACA CCT CCT TTC TAC GG Variable,490 [23]

MoIGSR CCA AGG CAT CCA CCA AAT AC

doi:10.1371/journal.pone.0110039.t001
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ovipneumoniae was detected in nasal swab samples from all

bighorn and domestic sheep in pens #2 and #3 when sampled on

day 70. The bighorn sheep were euthanized for necropsy on days

93 (BHS #89) and 99 (BHS #82 and #07). At necropsy,

significant abnormal findings were limited to the respiratory tract.

Bronchopneumonia affecting 25–50% of the lung volume was

observed in all three bighorn sheep (Figure 2). Histopathological

examination revealed peribronchiolitis with large lymphoid cuffs,

bronchiectasis with purulent exudates, pulmonary atelectasis, and

hyperplastic bronchial epithelia lacking visible cilia (Figure 2).

Experiment 2
On day 21 following release of the inoculated bighorn into pen

#1, M. ovipneumoniae was detected in the inoculated animal and

one pen mate (BHS #38 and #39); the third animal (BHS #40)

evaded capture and sampling on that day. The first signs of

respiratory disease were observed in pen #1 animals on day 21

during drive net capture for sampling, apparently triggered by

exertion (Figure 2a). On day 34, inoculated BHS #39 died in pen

#1. On day 49, signs of respiratory disease were first observed in

the bighorn sheep in pen #2 (Figure 2b). On days 65 and 109,

#41, and #42 in pen #2 died or were euthanized in extremis. The

surviving three bighorn sheep exhibited varying degrees of

respiratory disease: BHS #38 showed persistent respiratory

disease, while BHS #40 and #C showed decreasing respiratory

disease over time, which became minimal after days 161 and 154,

respectively. On day 204, the three surviving bighorn sheep were

euthanized for necropsy. At necropsy, significant abnormal

findings were limited to the respiratory tract. All six bighorn

sheep had bronchopneumonia, with consolidation of lung tissue

volumes ranging from an estimated 5% (BHS #40) to 80–100%

(BHS #41) (Figure 2). Histopathological examination revealed

severe peribronchiolitis with large lymphoid cuffs as seen in

experiment 1. Animals that died or were euthanized in extremis

had an overlying necrotizing bronchiolitis (#39) or abscessing

bronchiolitis with bronchiectasis (BHS #41, #42) (Figure 2).

Figure 1. Clinical signs exhibited by M. ovipneumoniae infected bighorn sheep. Clinical scores (3-day moving averages) of bighorn sheep
following introduction of M. ovipneumoniae: A) Experiment 1, 3 separate pens; solid line, Pen 1, BHS #82; dashed line, Pen 2, BHS #89; dotted line,
Pen 3, BHS #07; B) Experiment 2, Pen 1: solid line, BHS #39 (died day 34); dashed line, BHS #40; dotted line; BHS #38.; C) Experiment 2, Pen 2: solid
line, BHS #42 (euthanized day 109); dotted line, BHS #41 (died day 65); dashed line, BHS #C.
doi:10.1371/journal.pone.0110039.g001
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Microbiology
All bighorn sheep in both experiments seroconverted to M.

ovipneumoniae (Table 2). Most experimental animals had neu-

tralizing antibody to parainfluenza-3 virus, but no significant

changes in antibody titers were observed during the experimental

period. Detectable antibody to other ovine respiratory viruses,

including border disease virus, ovine progressive pneumonia virus,

and respiratory syncytial virus was occasionally observed in single

samples.

M. ovipneumoniae was detected at necropsy in both upper and

lower respiratory tracts of all bighorn sheep except BHS #40

whose lung tissues were PCR negative and whose upper

respiratory samples were PCR indeterminate (Table 3). Aerobic

cultures and/or PCR tests identified B. trehalosi from pneumonic

lung tissues from all bighorn sheep in both experiments (Table 3).

B. trehalosi isolates from BHS #82 and #07 carried lktA and

expressed leukotoxin activity (Table 3). P. multocida and M.
haemolytica were not detected in these animals by either aerobic

culture or PCR.

Culture independent survey of bacteria in pneumonic
bighorn sheep lung tissues

DNA sequences of cloned 16S rDNA revealed that the

predominant bacterial species in pneumonic sections of lung were

Figure 2. Gross and histologic lesions in lungs of bighorn sheep experimentally infected with M. ovipneumoniae. Images of BHS #82 (A,
B), BHS #39 (C, D), BHS #C (E, F) and BHS #42 (G, H). Original magnification of histologic images was 200X (B, D, H) or 100X (F).
doi:10.1371/journal.pone.0110039.g002
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diverse (Table 4). In experiment 1, M. ovipneumoniae was

detected in the lung tissues of all animals. B. trehalosi also

comprised substantial proportions of the pneumonic lung flora in

two animals (BHS #82 and #07), while obligate anaerobic

species, primarily Fusobacterium spp., predominated in the third

animal (BHS #89). The flora identified in the pneumonic lungs of

the animals in experiment 2 was also substantially comprised of

mixed obligate anaerobes especially Fusobacterium spp. (Table 4).

Molecular epidemiology of respiratory

pathogens. Consistent with epidemic transmission, M. ovip-
neumoniae strains recovered from all experimental sheep within

each experiment shared identical IGS DNA sequences with the

respective challenge inoculum (GenBank HQ615162 in experi-

ment 1; KJ551511 in experiment 2).

Discussion

The most striking finding of these experiments was the high

transmissibility of M. ovipneumoniae and the consistent develop-

ment of pneumonia that followed infection of bighorn sheep. The

bacterium was naturally transmitted from single experimentally

inoculated animals (a domestic sheep in experiment 1 and a

bighorn sheep in experiment 2) to all animals within and between

pens up to 12 m distant. Eight of nine bighorn sheep exposed to

M. ovipneumoniae developed severe bronchopneumonia and

three died, while all the domestic sheep remained healthy.

Previous experimental challenge studies conducted with M.
haemolytica or B. trehalosi in the absence of M. ovipneumoniae
have not documented transmission. For example, Foreyt et al. [8]

Table 2. Antibody responses to M. ovipneumoniae and parainfluenza-3 (PI-3) virus.

M. ovipneumoniae1 PI-3 virus2

Experiment ID Pen Pre3 Post3 Pre3 Post3

1 82 1 –8% 93% 512 512

1 89 2 –7% 88% 128 128

1 07 3 –1% 92% 256 512

2 38 1 –6% 74% Neg 64

2 39 1 –13% 67% Neg ,32

2 40 1 –23% 75% 64 512

2 41 2 –19% 82% 512 NT

2 42 2 –11% 82% 256 NT

2 C 2 –4% 66% 256 512

1M. ovipneumoniae antibody detected by cELISA, expressed as percentage inhibition of the binding of an agent-specific monoclonal antibody [14,18].
2PI-3 virus neutralizing antibody detected by virus neutralization [37].
3Pre samples in experiment 1 were obtained on the day that the M. ovipneumoniae colonized domestic sheep was introduced to pen 1 and in experiment 2 were
obtained on the day that BHS #39 was inoculated with M. ovipneumoniae. ‘Post’ samples in both experiments were obtained at necropsy. Neg = No titer detected.
NT = Not tested, due to inadequate specimen volume.
doi:10.1371/journal.pone.0110039.t002

Table 3. Microbiologic findings from pneumonic lung tissues, based on aerobic culture and species specific PCR.

Expt. ID Bacterial pathogens identified in pneumonic lung tissues

B. trehalosi M. haemolytica lktA M. ovipneumoniae Other5

1 82 Cult, sodA1 Neg2 Pos3 16S4 None

1 89 Cult, sodA Neg Neg3 16S Pasteurella sp.5

1 07 Cult, sodA Neg Pos 16S Pasteurella sp.

2 38 Cult, sodA Neg Neg 16S Pasteurella sp.

2 39 NT, sodA NT, Neg2 Neg 16S NT5

2 40 Cult Neg Neg Neg4 Trueperella pyogenes5

2 41 Cult, sodA Neg Neg 16S None

2 42 Cult Neg Neg 16S None

2 C Cult Neg Neg 16S Pasteurella sp.

1Cult = B. trehalosi detected by bacterial culture; sodA = B. trehalosi detected by sodA species-specific PCR (Table 1); NT = Unable to test by bacterial culture (overgrowth
by Proteus sp.).
2Neg = M. haemolytica not detected by either bacterial culture or by PCR with either gcp primer set (Table 1); NT = Unable to test by bacterial culture (overgrowth by
Proteus sp.).
3Neg = Pasteurellaceae lktA not detected in DNA extracts from pneumonic lung tissues by two different lktA PCRs (Table 1) [34,36]. Pos = lktA detected in B. trehalosi
isolates obtained from BHS #82 and #07 [36].
416S = M. ovipneumoniae detected by PCR (Table 1) [20]; Neg = M. ovipneumoniae not detected by PCR.
5Pasteurella sp., Trueperella pyogenes = Bacteria isolated and identified by aerobic culture; Pasteurella sp. were determined not to be B. trehalosi, M. haemolytica, or P.
multocida; NT = Unable to test by bacterial culture due to overgrowth by Proteus sp.
doi:10.1371/journal.pone.0110039.t003
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reported a series of three experiments in which commingled

bighorn sheep were either challenged with intra-tracheal M.
haemolytica or given sterile BHI as controls. Four of the five

control bighorn sheep survived without evidence of disease while

commingled with eight M. haemolytica-challenged bighorn sheep,

of which seven died of pneumonia [8]. Commingled bighorn

sheep also remained healthy in several other studies where

individual bighorn sheep died with apparent M. haemolytica
bronchopneumonia (confirmed by isolation of this bacterium from

lung tissues) [15,25,26].

In addition to high transmissibility, the time course of disease

development and the predominant microbiology of the pneumonic

lung tissues following experimental introduction of M. ovipneu-
moniae differed from that seen in previous bighorn sheep challenge

experiments with other respiratory pathogens. Bighorn sheep

directly challenged with leukotoxin positive M. haemolytica or B.
trehalosi develop peracute bronchopneumonia and .90% die

within a week of challenges with 105 cfu or more [16,27–30]. In

contrast, disease following experimental M. ovipneumoniae
exposures was considerably slower in onset (14–21 days post

infection) and development (deaths occurring 34 to 109 days post

infection; respiratory disease persisted up to 6 months post-

infection); this slow time course closely resembles that documented

previously in bighorn lamb pneumonia outbreaks [13]. After lethal

M. haemolytica challenge, the agent is typically isolated from lung

tissues in high numbers and pure cultures [15,25]; in contrast in

naturally occurring pneumonia outbreaks M. ovipneumoniae may

be predominant early in the disease course but 16S library

analyses have been used to document its overgrowth by diverse

other bacteria later in the disease course [14,23]. Although the

numbers of animals in the experimental M. ovipneumoniae
infection studies reported here are small, the results are consistent

with the trend for early predominance of M. ovipneumoniae
followed by overgrowth by diverse other bacterial later in the

disease course (Tables 3 and 4) [13,14,23].

Our results also differ from our previous attempt to experi-

mentally reproduce respiratory disease by challenge inoculation of

1-week-old bighorn lambs with M. ovipneumoniae, which

produced minor lesions and seroconversion but no clinically

significant respiratory disease [13]. However, laboratory passage

of M. ovipneumoniae (as was performed in that experiment) has

been reported to attenuate virulence in M. ovipneumoniae [31].

Challenge of bighorn sheep with un-passaged M. ovipneumoniae
produced different results, as observed here in experiment #2. In

another study [16], nasal washings from domestic sheep naturally

colonized with M. ovipneumoniae or lung homogenates from a M.
ovipneumoniae-infected bighorn sheep were used for challenge of

bighorn sheep after ceftiofur treatment to eliminate detectable

Pasteurellaceae. Consistent with increased virulence of un-

passaged M. ovipneumoniae, infection and respiratory disease

signs were observed in all four bighorn sheep, one of which died 19

days following challenge. The three surviving animals continued to

exhibit respiratory disease signs for 42 days, at which time the

experiment was terminated by challenge with M. haemolytica
(using a dose documented to be rapidly fatal to bighorn sheep even

in the absence of M. ovipneumoniae) [16]. As a result, the longer

term effects of the mycoplasma infection were not determined in

that study. Therefore, the experiments reported here are the first

in which naı̈ve bighorn sheep were exposed to un-passaged M.
ovipneumoniae and then followed over a time period comparable

with the naturally occurring disease course.

The possibility of viral agents contributing to the disease

observed in this study cannot be completely ruled out, since the

inoculum was derived from nasal washings from domestic sheep
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and no virucidal treatments were applied. However, a previous

study using ultrafiltrates of bighorn sheep pneumonic lung tissues

or nasal washings from domestic sheep failed to reproduce any

respiratory disease in inoculated susceptible bighorn sheep [16]. In

addition, serologic monitoring for the predominant domestic sheep

respiratory viruses did not demonstrate seroconversion of the

experimental animals in this study, as described in the Results and

in Table 2. Therefore, the most parsimonious interpretation of the

data presented here is that the disease observed resulted from M.
ovipneumoniae infection and the sequelae of that infection.

The transmission of M. ovipneumoniae from pen-to-pen in these

experiments strongly suggests that direct contact is not necessary

for epizootic spread of pneumonia in bighorn sheep. Feeding,

watering and other procedures involving animal care or research

staff were designed to minimize the risk of human or fomite-

mediated transmission of the pathogen from pen to pen, although

we recognize it is impossible to completely rule out this possibility.

On the other hand, since aerosolized droplet transmission is

recognized as a transmission route for the closely related

bacterium, Mycoplasma hyopneumoniae (the cause of atypical

pneumonia of swine) [32], it is plausible that a similar transmission

mode occurs with M. ovipneumoniae. Infectious aerosols gener-

ated by coughing animals would likely contribute to the explosive

nature of the pneumonia outbreaks observed following initial

introduction of M. ovipneumoniae into naı̈ve bighorn sheep

populations.

In conclusion, we demonstrated that experimental M. ovipneu-
moniae infection of naı̈ve bighorn sheep induces chronic, severe

bronchopneumonia associated with multiple secondary bacterial

infections and that this infection spread rapidly to animals both

within the same pen and to animals in nearby pens. The

significance of these findings would be clarified by parallel

experiments specifically designed to determine transmissibility

and associated disease outcomes in other agents associated with

bighorn sheep pneumonia, particularly M. haemolytica, in the

absence of M. ovipneumoniae. Furthermore, the case-fatality rates

of M. ovipneumoniae infected animals described here contrasts

with the nearly 100% mortality that follows experimental

commingling of bighorn sheep with presumptively or documented

M. ovipneumoniae-positive domestic sheep and suggests an

important role for polymicrobial secondary infections in deter-

mining mortality rates, which could be investigated in future

studies. Finally, M. ovipneumoniae was still detected in nasal swab

samples of several surviving bighorn sheep that were euthanized at

the completion of these studies, suggesting that survivors of

naturally occurring pneumonia outbreaks may continue to carry

and shed this agent in nasal secretions. Such carriage may provide

a mechanism for the post-invasion disease epizootics in lambs

described in free-ranging populations. If so, this presumptive

carrier state requires further study to characterize the factors that

determine its occurrence and persistence, as these may be critical

for the development of effective management control measures for

this devastating disease.
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Fossil data are ambiguous regarding the evolutionary origin of contemporary desert bighorn sheep (Ovis canadensis 
subspecies). To address this uncertainty, we conducted phylogeographic and population genetic analyses on bighorn 
sheep subspecies found in southwestern North America. We analyzed 515 base pairs of mtDNA control region sequence 
and 39 microsatellites in 804 individuals from 58 locations. Phylogenetic analyses revealed 2 highly divergent clades 
concordant with Sierra Nevada (O. c. sierrae) and Rocky Mountain (O. c. canadensis) bighorn and showed that these 
2 subspecies both diverged from desert bighorn prior to or during the Illinoian glaciation (~315–94 thousand years ago 
[kya]). Desert bighorn comprised several more recently diverged haplogroups concordant with the putative Nelson 
(O. c. nelsoni), Mexican (O. c. mexicana), and Peninsular (O. c. cremnobates) subspecies. Corresponding estimates 
of effective splitting times (~17–3 kya), and haplogroup ages (~85–72 kya) placed the most likely timeframe for 
divergence among desert bighorn subspecies somewhere within the last glacial maximum. Median-joining haplotype 
network and Bayesian skyline analyses both indicated that desert bighorn collectively comprised a historically large 
and haplotype-diverse population, which subsequently lost much of its diversity through demographic decline. Using 
microsatellite data, discriminant analysis of principle components (DAPC) and Bayesian clustering analyses both 
indicated genetic structure concordant with the geographic distribution of 3 desert subspecies. Likewise, microsatellite 
and mitochondrial-based FST comparisons revealed significant fixation indices among the desert bighorn genetic 
clusters. We conclude these desert subspecies represent ancient lineages likely descended from separate Pleistocene 
refugial populations and should therefore be managed as distinct taxa to preserve maximal biodiversity.

Los datos de fósiles sobre el origen evolutivo de las ovejas del desierto (Ovis canadensis subespecies) 
contemporáneas son ambiguos. Para dilucidar esta incertidumbre, llevamos a cabo análisis filogeográficos y de 
genética de poblaciones entre cinco subespecies de ovejas del suroccidente de Norteamérica. Analizamos 515 
pb de secuencia de la región control del ADN mitocondrial y 39 microsatélites en 804 ovejas de 58 localidades. 
Los análisis filogenéticos revelaron 2 clados altamente divergentes concordantes con ovejas de la Sierra Nevada 
(O. c. sierrae) y de las Montañas Rocosas (O. c. canadensis), y demostraron que estas dos subespecies divergieron 
antes o durante la glaciación de Illinois (315,000–94,000 años). Las ovejas del desierto formaron varios haplogrupos 
recientemente derivados concordantes con las subespecies de Nelson (O. c. nelsoni), México (O. c. mexicana) y 
peninsular (O. c. cremnobates). Las estimaciones correspondientes al tiempo de separación efectiva (17,000–3,000 
años) y edades de haplogrupos (85,000–72,000 años) son los plazos más probables para las divergencias entre 
subespecies de ovejas del desierto dentro de la última glaciación máxima. Análisis de redes de haplotipos de unión 
de medias y análisis bayesianos de líneas de horizonte indicaron que las ovejas del desierto formaron una población 
históricamente grande y diversa en términos de haplotipos, que luego perdieron gran parte de su diversidad a través 
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de un descenso demográfico. Utilizando datos de microsatélites los análisis DAPC y TESS indicaron agrupamiento 
genético concordante con la distribución geográfica actual de las tres subespecies. Asimismo, comparaciones 
de FST con datos de microsatélites y mitocondriales revelaron índices de fijación significativos entre los grupos 
genéticos de ovejas del desierto. Concluimos que estas subespecies de ovejas del desierto representan linajes 
antiguos que probablemente descienden de poblaciones de distintos refugios del Pleistoceno, y que por lo tanto 
deben ser manejadas como taxones distintos para preservar su biodiversidad máxima.

Key words: desert bighorn sheep, desert southwest, divergence date, glacial refugia, haplotype, microsatellites, mtDNA, Ovis 
canadensis, phylogeography, subspecies
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Bighorn sheep (Ovis canadensis Shaw, 1804) are native to the 
deserts of southwestern North America (hereafter, desert south-
west), as well as the adjacent and climatically distinct alpine 
zones of the Sierra Nevada and Rocky Mountain ranges. Once 
abundant, bighorn sheep suffered widespread local extinc-
tion following European settlement as a result of overharvest, 
livestock-transmitted disease, and habitat loss and fragmenta-
tion (Seton 1929; Buechner 1960; Valdez and Krausman 1999). 
Ongoing efforts to restore bighorn sheep throughout their native 
range, particularly in the desert southwest, have relied heavily on 
translocations (Rowland and Schmidt 1981; Bleich et al. 1990; 
Singer et al. 2000; Boyce et al. 2011). However, such actions 
require thorough understanding of both the taxonomy and phy-
logeographic structure among populations (Weeks et al. 2011).

Significant taxonomic revision of O. canadensis at the sub-
specific level has occurred during the past several decades, yet 
phylogenetic relationships have not been adequately tested with 
modern molecular methods. Currently recognized subspecies 
include California (O. c. californiana; not considered in this 
study), Rocky Mountain (O. c. canadensis), and Sierra Nevada 
(O. c. sierrae) bighorn, as well as disputed subspecies designa-
tions among desert populations. Reference texts (Wilson and 
Reader 2005) continue to use the morphology-based designa-
tions of Cowan (1940), recognizing 4 desert subspecies: Nelson 
(O. c. nelsoni), Mexican (O. c. mexicana), Peninsular (O. c. crem-
nobates), and Weems (O. c. weemsi) bighorn. However, subsequent 
morphometric studies questioned these subspecies as artifacts of 
small sample size and age-related size differences (Bradley and 
Baker 1967; Wehausen and Ramey 1993). Further, a restriction 
fragment length polymorphism (RFLP) study of mitochondrial 
DNA (mtDNA) failed to resolve these subspecies (Ramey 1995). 
As a result, Wehausen and Ramey (1993) proposed desert bighorn 
be synonymized to a single taxon (O. c. nelsoni).

Lack of a consistent taxonomy has created confusion among 
managers and conservation biologists. For instance, Peninsular 
bighorn sheep were designated threatened by the State of 
California in 1984 as O. c. crembobates. Since then, Peninsular 
bighorn have been provisionally synonymized with O. c. nel-
soni (Wehausen and Ramey 1993) and were listed under 
the Endangered Species Act in 1999 (63 FR 13134), yet are 

protected as a distinct population segment. Ultimately, subspe-
cies designations are valuable to conservation if they serve as 
commonly understood indicators of significant genetic varia-
tion and potential local adaptation that could be lost if misman-
aged (i.e., translocated) as a single taxon. An updated genetic 
characterization of bighorn sheep occupying the desert south-
west should therefore help inform taxonomy and management 
by examining how patterns of genetic variation compare with 
competing hypotheses regarding subspecies.

Achieving clarity regarding the phylogenetic history, and 
ultimately taxonomy, of desert bighorn sheep requires a 
basic understanding of the evolutionary history of the taxon. 
Unfortunately, the fossil record is somewhat ambiguous 
regarding the origin of contemporary desert bighorn in the 
desert southwest. Fossil evidence indicates Ovis continuously 
occupied at least 2 late Pleistocene glacial refugia in southern 
North America: 1 in the current Mojave Desert, established 
~300 thousand years ago (kya), prior to the Illinoian glaciation 
(Jefferson 1991), and another in the north near Natural Trap 
Cave, Wyoming (Martin and Gilbert 1978; Wang 1988), estab-
lished during the Sangamon interglacial (~100 kya). However, 
competing hypotheses regarding the origins of desert bighorn 
sheep relative to these refugial populations cannot be eliminated 
based on fossil geochronology (Geist 1985). The 1st hypoth-
esis proposes that Ovis from the northern refugium spread 
south, ultimately joining or displacing sheep from the Mojave 
refugium to give rise to contemporary desert populations. The 
2nd hypothesis proposes that the northern colonizers were out-
competed and replaced by Ovis expanding from the Mojave 
refugium. These hypotheses provide clear alternatives that are 
testable using phylogenetic methods. Predictions following 
from the 1st hypothesis include: 1) contemporary desert bighorn 
populations should exhibit haplotypes recently diverged from 
contemporary Rocky Mountain bighorn haplotypes—i.e., since 
the last glacial maximum (LGM); 2) these derived desert haplo-
types should represent only a subset of the lineages (i.e., founder 
effect) reflected in the Rocky Mountain population, and 3) these 
northern-derived desert haplotypes potentially occur in associa-
tion with more deeply divergent (pre-Illinoian) haplotypes origi-
nating from the Mojave refugium. Predictions following from 
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the 2nd hypothesis include: 1) all haplotypes in contemporary 
desert bighorn populations belong to 1 or more lineages that are 
deeply divergent (pre-Illinoian) from those occurring in Rocky 
Mountain bighorn populations, and 2) the existence of more 
than 1 such lineage would provide evidence that multiple south-
ern refugia contributed to colonization of the desert southwest.

In this study, we characterized the phylogeographic and genetic 
structure of bighorn sheep occupying the desert southwest. We 
utilized a large number of samples from previously under repre-
sented areas of the native range of desert bighorn sheep. For clarity, 
we utilized the disputed desert subspecies designations of Cowan 
(1940), as this taxonomy recognizes the greatest number of taxo-
nomic units among which genetic variation could be compared. 
Our objectives were to 1) use mtDNA control region sequences 
and nuclear microsatellites to characterize phylogeographic and 
population genetic variation both within desert bighorn and in 
relation to the Sierra Nevada and Rocky Mountain subspecies, 
2) estimate splitting times among subspecies to test fossil record-
based hypotheses regarding colonization of the desert southwest, 
3) reconstruct historical demography to estimate the timeframe of 
population declines, and 4) use these results to evaluate genetic 
support for competing desert subspecies designations.

Materials and Methods

Sample collection.—We used a total of 804 adult big-
horn sheep (n = 437 F, 353 M, 14 unknown sex) captured by 

biologists from state agencies or harvested by hunters from 58 
locations across the southwestern United States and northern 
Mexico, as well as 2 locations in Canada, during 1992–2013 
(Fig. 1; Supporting Information S1). Desert bighorn samples 
(n = 655) were assigned to their geographic regions of origin, 
including the Peninsular Ranges, Transverse Ranges, Mojave, 
Sonoran, and Chihuahuan Deserts, Great Basin, and Colorado 
Plateau. This scheme allowed us to test the genetic evidence for 
competing subspecies designations within desert bighorn sheep 
without a priori assumptions regarding group membership. In 
addition to the desert bighorn sheep composing the core of our 
sample, we also included 52 endemic Sierra Nevada bighorn 
sheep, as well as 97 Rocky Mountain bighorn sheep from either 
Canada or (re)introduced populations in northern New Mexico 
and eastern Arizona (Fig. 1; Supporting Information S1). No 
samples of California or Weems bighorn sheep were available 
for inclusion in this study.

Laboratory methods.—Total genomic DNA was extracted 
from blood, muscle, or skin tissue using Qiagen DNeasy Blood 
and Tissue kits (Qiagen Inc., Valencia, California) follow-
ing the manufacturer’s protocol. Each sample was genotyped 
at 39 microsatellite loci described in Buchalski et al. (2015). 
Sex was confirmed via amplification of the Amelogenin marker 
described in Weikard et al. (2006). To estimate genotyping 
error, we randomly selected 30 samples, along with positive 
and negative controls, to blindly regenotype. We estimated the 
average error rate per locus as the ratio between the number of 

Fig. 1.—Study area within the southwestern United States and northern Mexico, including 58 locations from which bighorn sheep (Ovis canaden-
sis) subspecies were sampled. Significant geographic features are depicted as they relate to subspecies ranges. For locations, GMU refers to game 
management units as defined by the Arizona Game and Fish Department.
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single-locus genotypes including at least 1 allelic mismatch and 
the number of replicated single-locus genotypes (Pompanon 
et al. 2005).

A fragment of the mitochondrial control region was ampli-
fied following the protocol described by Epps et al. (2005). 
Cycle sequencing was performed bidirectionally using BigDye 
3.1 and an ABI 3730 Genetic Analyzer (Applied Biosystems, 
Foster City, California). Forward sequences were verified 
with the sequence of the reverse strand using Sequencher 5.1 
(Gene Codes Corp.) and incomplete sequences, or those with 
discrepancies, were reamplified and resequenced. We aligned 
the sequences in MEGA 6 (Tamura et al. 2013) using the 
ClustalW algorithm (Thompson et al. 1994) under default set-
tings, at which time we discovered a 75 base pair (bp) repetitive 
sequence (RS) localized in the left domain near the tRNAPro 
gene. All individuals examined had at least 2 copies of the RS, 
with a limited number (~5%) displaying 3 copies. We normal-
ized the sequences by manually removing the extra RS from 
those haplotypes that had it and limited our analyses to the 
515 bp fragment common to all individuals (see Supporting 
Information S2 for a full description). Sequences for each 
novel haplotype were deposited into GenBank (accession nos. 
KU363638–KU363690).

We used a basic local alignment search tool (BlasT—
Altschul et al. 1997) to search the nucleotide database in 
GenBank for all unique haplotypes present in our data, find-
ing 35 homologous sequences for desert bighorn sheep, 
including accession nos. AF076911–AF076917 (Boyce et al. 
1999), AY903993–AY904017 (Epps et al. 2005), KP688366–
KP688368 (Buchalski et al. 2015), and AY116621–AY116623 
(unpublished sequences for 2 Mexican and 1 Weems bighorn). 
We downloaded the archived sequences, preserving the original 
haplotype names, for inclusion in our phylogenetic analyses.

Range-wide population genetic structure.—We used dis-
criminant analysis of principle components (DAPC—Jombart 
et al. 2010) to identify population structure among microsatel-
lite genotypes. This method entails no assumptions regarding 
the cause of structure (i.e., island model versus isolation-by-
distance [IBD]) and, in contrast to other clustering approaches 
(i.e., Pritchard et al. 2000), does not assume Hardy–Weinberg 
or gametic equilibrium. Analysis was implemented in R 3.0.2 
(R Development Core Team 2015) using the package adegenet 
1.4-2 (Jombart 2008). The optimal number of genetic clusters 
(K), was estimated by conducting 10 independent runs of the 
find.clusters function with the diffNgroup option selected. The 
number of principal components as predictors for the discrimi-
nant analysis was set to 7 following alpha-score optimization 
(i.e., trade-off between power of discrimination and overfit-
ting; Supporting Information S3). Scatterplots of microsatellite 
genotypes in relation to discriminant functions were created in 
adegenet.

We then used TESS 2.3.1 (Chen et al. 2007) to evaluate 
structure among microsatellite genotypes in a spatially explicit 
context. Program TESS accounts for spatial autocorrelation in 
allele frequencies due to IBD by treating sample location coor-
dinates as prior information during estimation of admixture 

proportions. This allows for differentiation between clinal 
transitions and abrupt breaks (i.e., contact zones versus barri-
ers) between discrete genetic groups or clusters (Durand et al. 
2009; Francois and Durand 2010). We first ran the no-admix-
ture model with 200,000 iterations, of which the initial 100,000 
were excluded as burn-in, to test the number of clusters (K) 
from 2 to 10, with 10 replicates each. A plot of the deviance 
information criterion (DIC) against K was used to identify the 
most likely number of clusters. This value was then used in 100 
replicate runs of the admixture model, using the same number 
of iterations as above. Individual cluster memberships from 
the 10 runs having the highest likelihoods were averaged using 
CLUMPP 1.1.2 (Jakobsson and Rosenberg 2007) and visual-
ized using DISTRUCT 1.1 (Rosenberg 2004). Predictive maps 
of each genetic cluster were generated using custom R scripts 
provided with the TESS software download (http://www-timc.
imag.fr/Olivier.Francois/TESS_Plot.html).

We used nested hierarchical analysis of molecular variance 
(AMOVA—Excoffier et al. 1992) to examine the distribution 
of genetic variation associated with competing desert subspe-
cies designations. In our 1st set of analyses, the Sierra Nevada 
and Rocky Mountain subspecies were compared to a varying 
number of groups within desert bighorn sheep. Desert bighorn 
grouping schemes included 1) the Peninsular, Nelson, and 
Mexican subspecies of Cowan (1940; K = 5), 2) Peninsular and 
Nelson bighorn pooled together as suggested by Wehausen and 
Ramey (1993; K = 4), and 3) all desert bighorn pooled together 
as implied by Ramey (1995; K = 3). To allow for lesser diver-
gence within desert bighorn sheep in relation to the Sierra 
Nevada and Rocky Mountain subspecies, we conducted a 2nd 
set of analyses using desert bighorn only. We tested grouping 
schemes 1 and 2 based on the rationale above. This analyti-
cal design was applied to both microsatellite allele and control 
region haplotype frequency data in Arlequin 3.5.1.2 (Excoffier 
and Lischer 2010). Significance was determined from 10,000 
permutations of the data.

We then evaluated pairwise differentiation between each 
genetic cluster identified above. Pairwise FST values based 
on microsatellite allele and control region haplotype frequen-
cies were estimated following Weir and Cockerham (1984), as 
implemented in Arlequin. Ten thousand random permutations 
were used to test significance, and α for each test was adjusted 
for multiple comparisons using the modified false discovery 
rate (FDR) method (Benjamini and Yekutieli 2001).

We wished to quantify the spatial scale of IBD among desert 
bighorn sheep herds, while avoiding potential biases resulting 
from past translocations. Therefore, we identified native herds 
within our sample (n = 23) as those with no history of translo-
cation (i.e., according to Bleich et al. 1990; Cox and Cummings 
2005). Geographic distances among native herd locations were 
calculated in ArcGIS (ESRI, Redlands, California), ln trans-
formed, and converted to a matrix. We then estimated group 
genetic distances as FST/(1 − FST) according to Slatkin (1995) 
for both microsatellite allele and control region haplotype fre-
quencies in Arlequin. Correlations between genetic and geo-
graphic distances were determined using Mantel tests in the R 
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package Ecodist (Goslee and Urban 2007). To better visualize 
the scale over which genetic marker frequencies were spatially 
autocorrelated, we created Mantel correlograms using distance 
class sizes of 20 km and the Vegan package (Oksanen et al. 
2015). For all tests, correlations were determined using permu-
tation tests with 1,000 randomizations.

Genetic diversity indices.—Indices of population genetic 
diversity were estimated for each genetic cluster identi-
fied above. We used Fisher’s exact test (Guo and Thompson 
1992) as implemented in Genepop 4.2 (Rousset 2008) to test 
for departures from Hardy–Weinberg proportions and geno-
typic linkage equilibrium using 10,000 dememorization steps, 
20 batches, and 5,000 iterations per batch. Test results were 
adjusted for multiple pairwise comparisons using FDR correc-
tion. Estimates of the number of alleles per locus (NA), expected 
(HE) and observed (HO) heterozygosity, and the inbreed-
ing coefficient (FIS) were generated in GenAlex (Peakall and 
Smouse 2012). Allelic richness (Ar) was calculated using the 
methods of Mousadik and Petit (1996) as implemented in 
the PopGenReport package (Adamack and Gruber 2014) for 
R. The number of polymorphic sites, nucleotide diversity (π), 
number of haplotypes (Hn), and haplotype diversity (Hd) were 
calculated for mtDNA control region sequences using DNAsp 
5.10 (Librado and Rozas 2009).

Phylogeographic analyses.—We constructed a phyloge-
netic tree of unique haplotype sequences in MEGA 6 using 
the maximum likelihood (ML) algorithm, with support at the 
nodes calculated from 1,000 bootstrap replicates. Evolutionary 
distances (i.e., branch lengths) were computed under the 
Hasegawa–Kishino–Yano (HKY) model of nucleotide substitu-
tion (Hasegawa et al. 1985), proportion of invariable sites, and 
gamma distribution shape (HKY+I+Γ model), as this was deter-
mined to be the best-fitting model according to the Bayesian 
information criteria (BIC) in MEGA 6. All positions contain-
ing alignment gaps and missing data were eliminated from the 
data set for tree construction (complete deletion option). We 
used the Snow sheep (Ovis nivicola; GenBank accession no. 
DQ249894) indigenous to Asia as the outgroup.

Phylogenetic relationships among haplotypes were also 
inferred using median-joining network analysis in Network 
4.6.1.3 (Bandelt et al. 1999). Within Network, we used the 
average number of mutations (rho) separating ancestral and 
descendent haplotypes (Forster et al. 1996; Saillard et al. 2000) 
to estimate haplogroup ages within desert bighorn, as well as 
the time to most recent common ancestor (TMRCA) between 
desert bighorn and both the Sierra Nevada and Rocky Mountain 
lineages.

To estimate effective splitting times between subspecies, we 
modeled the demographic history of bighorn by coalescent sim-
ulation in IMa2 (Hey 2010a, 2010b). We computed estimates 
and associated 95% highest posterior density (HPD) intervals, 
in terms of mutational accumulation under the HKY mutation 
model. We estimated only “effective” splitting times (i.e., as 
if no postdivergence gene flow occurred), rather than testing 
models that incorporated gene flow, because of the large num-
ber of pairwise comparisons and computational time that would 

have been required. Therefore, if our assumptions regarding 
gene flow were incorrect, the resulting estimates would be 
conservative (i.e., erring toward more recent divergence). We 
performed replicate runs with different random number seeds 
for all comparisons to confirm consistency. Validity of results 
was evaluated based on unimodality of posterior distributions 
and their tendency to approach zero on both ends, stationarity 
of parameter estimates and model likelihoods, and the cumula-
tive consistency of numerical estimates with one another and in 
relation to empirical estimates of net sequence divergence (Nei 
and Li 1979), which provided an intuitive qualitative check on 
simulation results.

We also constructed Bayesian skyline plots to infer changes 
in population size through time for each desert subspecies 
using BEAST 1.8.2 (Drummond et al. 2005; Drummond and 
Rambaut 2007). We used a HKY+Γ model of nucleotide sub-
stitution with default (constant) settings and 10 skyline groups. 
Because our focus was on the intraspecific (evolutionarily 
recent) divergence among bighorn, we assumed a strict clock 
throughout (Brown and Yang 2011).

We translated mutation-scaled estimates of time into abso-
lute estimates by multiplying by the expected number of years 
per mutation event. Previous estimates of mitochondrial muta-
tion rates for Ovis spp. have varied due to different assumptions 
underlying the external calibrations. The divergence of bighorn 
sheep from other Ovis spp. was initially assumed to be 5.63 mil-
lion years ago (My—Hiendleder et al. 1998), yet more recently 
was estimated to be as recent as 2.42 My (Rezaei et al. 2010), 
resulting in a 2.33-fold difference in the mutation rate implied 
for mtDNA. Although we used the control region in this study, 
cytochrome b (Cytb) has been found to mutate close to 2% per 
million years (Ma) for a range of large-bodied terrestrial mam-
mals, including bovids (Nabholz et al. 2008). We reviewed the 
Cytb data available for Ovis spp. (Bunch et al. 2006; Rezaei 
et al. 2010), which suggested the more recent calibration 
resulted in a rate close to the expected 2% per Ma. The corre-
sponding mutation rate if recalibrated to the more ancient date 
would be < 1% per Ma, which we found unrealistic. Therefore, 
we adopted the more recent date and recalibrated the control 
region estimates from Hiendleder et al. (1998). Specifically, we 
estimated the mutation rate and associated variance by averag-
ing (and computing a confidence interval for) the 4 most recent 
Ovis nodes provided by Hiendleder et al. (2002, n = 4 from 
table 2, therein). These calculations resulted in an estimate of 
6.1%, 95% CI 4.2–7.9% per Ma. Our use of this more recent 
calibration resulted in more conservative (recent) divergence 
estimates. All estimates and confidence limits presented here 
can be recalibrated to the lower (less conservative) rate by mul-
tiplying by 2.33 (the ratio of the 2 external calibration points, 
5.63Ma/2.42 Ma).

results

Population genetic structure.—We obtained unique multilo-
cus microsatellite genotypes for 804 individuals and observed 
agreement between 1,135 of the 1,170 single-locus genotypes 
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analyzed twice, indicating a genotyping error rate of 3%. The 
diffNgroups option for the DAPC differentiated microsatellite 
genotypes into 5 genetic clusters (K = 5) in 8 out of 10 runs. 
The scatterplot of individual genotypes using 4 discriminant 
functions indicated the Sierra Nevada and Rocky Mountain sub-
species were highly discriminated from desert bighorn and one 
another, with strong separation visible along the first 2 principle 
component axes (Fig. 2a). The scatter plot also suggested the 
presence of hierarchical structure, with apparent substructure 
among desert bighorn. To further investigate this substructure, 
we conducted a 2nd DAPC using only desert bighorn genotypes 
(n = 655). The 3 clusters identified in the 1st DAPC were well 
discriminated along both axes with no overlap of 95% inertia 
ellipses (Fig. 2b). The TESS analysis further supported the 
results of DAPC. Mean DIC values indicated K = 5 as the best 
clustering option for our data (i.e., piecewise change in func-
tion shape at this value; Supporting Information S3). Individual 
admixture proportions (Fig. 2c) for each cluster indicated clear 
geographic structure among Sierra Nevada and Rocky Mountain 
bighorn, as well as desert clusters concordant with the subspe-
cies designations of Cowan (1940), including 1) Peninsular big-
horn from the Peninsular Ranges (n = 288), 2) Nelson bighorn 
from the Transverse Ranges, Mojave Desert, southern Great 
Basin, and Colorado Plateau (n = 180), and 3) Mexican bighorn 
from the Sonoran and Chihuahuan Deserts (n = 187; Fig. 2d).

Both TESS and DAPC indicated intermingled Nelson and 
Mexican bighorn genotypes associated with the northern 
Sonora Desert, north of the Bill Williams River in Arizona (i.e., 
location 40; Figs. 1 and 2). The TESS analysis also indicated 
low-level admixture between the Peninsular and Nelson genetic 
clusters in the southern Mojave Desert in California (locations 
17–26; Fig. 2c). Interestingly, admixture proportions indicated 
an absence of introgression between Sierra Nevada genotypes 
and desert bighorn immediately to the east. As expected, Rocky 
Mountain genotypes occurred at sites of known (re)introduc-
tion for this subspecies, both within (eastern Arizona) and 
adjacent to (northern New Mexico) the native range of desert 
bighorn sheep (Figs. 2c and d). Admixture proportions indi-
cated introgression of desert bighorn into the Rocky Mountain 
population in eastern Arizona (location 55), with no evidence 
of the reverse in adjacent desert bighorn herds (Fig. 2c).

The AMOVAs produced results similar to the DAPC, indi-
cating significant variance among Sierra Nevada, Rocky 
Mountain, and desert bighorn, with substructure apparent in 
the latter. For the AMOVA including all samples, outcomes 
were similar for both mtDNA and microsatellite data (Table 1). 
Among-group variance was maximized at K = 3, with groups 
consisting of 1) Sierra Nevada, 2) Peninsular, Nelson, and 
Mexican, and 3) Rocky Mountain bighorn sheep—with signifi-
cant (P < 0.001) among-group fixation indices (FCT) of 0.22 for 

Fig. 2.—(a) Scatterplot of the first 2 principal components of the DAPC suggests microsatellite genotypes form 5 genetic clusters, as well as hier-
archical structure among bighorn sheep (Ovis canadensis) within the study area. Each point represents 1 individual and ellipses around clusters 
represent 95% confidence. (b) Scatterplot of the first 2 principal components of the DAPC used to identify genetic structure within desert bighorn 
only. (c) Posterior estimates of individual admixture proportions among genetic clusters (K = 5) as determined by TESS. Each bar represents an 
individual, and the height of the bar represents the relative probability of belonging to a given cluster. Sample locations are indicated above the 
chart, subspecies below. (d) Sample locations overlaid with predictive boundaries for each genetic cluster identified by TESS. Boundaries are 
based on simple kriging of the posterior probability of cluster membership at each location.

 by guest on February 18, 2016
http://jm

am
m

al.oxfordjournals.org/
D

ow
nloaded from

 

http://jmamma.oxfordjournals.org/lookup/suppl/doi:10.1093/jmammal/gyw011/-/DC1
http://jmammal.oxfordjournals.org/


 BUCHALSKI ET AL.—PHYLOGEOGRAPHY OF DESERT BIGHORN SHEEP 7

mtDNA and 0.16 for microsatellites. However, significant FCT 
estimates for the alternative formulations of population struc-
ture (K = 4 pooling Peninsular and Nelson bighorn, and K = 5 
considering each desert subspecies separately) suggested the 
presence of substructure. The desert bighorn only AMOVAs 
also supported the presence of substructure, with FCT estimates 
significant (P < 0.001) and of similar magnitude at K = 2 and 
K = 3 for microsatellite and mtDNA data sets (Table 1).

Pairwise FST estimates based on mtDNA data indicated sig-
nificant differentiation among all clusters (Table 2). We found 
the lowest estimates among the desert clusters (0.11–0.18), 
which is consistent with low discrimination as indicated by 
the DAPC scatterplot (Fig. 2a). Comparisons between the 
desert clusters and the Sierra Nevada (0.43–0.50) and Rocky 
Mountain subspecies (0.17–0.25) indicated higher genetic dif-
ferentiation. This pattern was also reflected in the microsatel-
lite data. Pairwise FST values among the desert clusters were 
lower (0.08–0.14; Table 2) than those comparisons to the 

Sierra Nevada (0.19–0.26) or Rocky Mountain (0.15–0.25) 
subspecies.

The Mantel test based on microsatellite data found a strong 
positive correlation between (ln) geographic distance and 
genetic distance (r = 0.51; P < 0.001; Supporting Information 
S4), while the Mantel correlogram suggested genotype fre-
quencies were spatially autocorrelated, with significant positive 
r-values between 0 and 60 km. The Mantel test using mtDNA 
data resulted in a lower correlation between geographic and 
genetic distance (r = 0.26; P = 0.034), and the correlogram indi-
cated spatial autocorrelation in haplotype frequencies between 
0 and 40 km.

Genetic diversity.—We observed substantial genetic diversity 
within each cluster identified (Table 3), with all 39 microsatel-
lite loci polymorphic in each cluster. Average allelic richness 
ranged from 2.7 to 8.2 and observed heterozygosity was gener-
ally high, ranging from 0.37 to 0.58. We observed statistically 
significant deviations from HWE in all clusters except for the 

Table 1.—Analysis of molecular variance results for different configurations of population genetic structure among 1) all bighorn samples and 
2) desert bighorn samples only, using mtDNA and microsatellite data sets. The number of inferred genetic populations for each test is indicated 
by K. Letters (A–E) indicate membership of a subspecies to a genetic population under a specific test.

Subspecies All samples Desert samples

mtDNA Microsatellites mtDNA Microsatellites

K = 3 K = 4 K = 5 K = 3 K = 4 K = 5 K = 2 K = 3 K = 2 K = 3

Sierra Nevada A A A A A A
Peninsular B B B B B B B B B B
Nelson B B C B B C B C B C
Mexican B C D B C D C D C D
Rocky Mountain C D E C D E
FCT

a 0.22 0.15 0.16 0.16 0.12 0.13 0.11 0.08 0.06 0.08

a All estimates were statistically significant at P < 0.001.

Table 2.—Pairwise FST estimates based on 39 microsatellite loci (below diagonal) and 515 base pairs of mtDNA control region sequence (above 
diagonal) for bighorn sheep (Ovis canadensis) genetic clusters, approximating subspecies. All estimates were statistically significant following 
false detection rate (FDR) correction.

Genetic cluster Sierra Nevada Peninsular Nelson Mexican Rocky Mountain

Sierra Nevada 0.50 0.43 0.43 0.57
Peninsular 0.26 0.18 0.16 0.25
Nelson 0.19 0.09 0.11 0.19
Mexican 0.26 0.14 0.08 0.17
Rocky Mountain 0.33 0.25 0.15 0.20

Table 3.—Indices of genetic diversity (averages) for bighorn sheep (Ovis canadensis) genetic clusters, approximating subspecies, for both 
microsatellites (left) and mitochondrial DNA (right). The diversity indices used are as follows: A, alleles per locus; AR, allelic richness; HE, 
expected heterozygosity; HO, observed heterozygosity; FIS, inbreeding coefficient; Hn, number of haplotypes; Hd, haplotype diversity; π, nucleo-
tide diversity.

Genetic cluster Microsatellites mtDNA

N A AR HE HO FIS n Hn Hd
π

Sierra Nevada 52 2.4 2.7 0.39 0.37 0.03 47 1 0 0
Peninsular 187 4.7 4.9 0.54 0.50 0.09a 175 10 0.76 0.0128
Nelson 288 8.4 8.2 0.68 0.53 0.21a 279 30 0.87 0.0126
Mexican 180 6.2 6.3 0.60 0.53 0.13a 170 25 0.91 0.0119
Rocky Mountain 97 6.4 6.8 0.64 0.58 0.10a 87 10 0.73 0.0073

a Deviation from Hardy–Weinberg equilibrium (homozygote excess) indicated by P ≤ 0.001.
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Sierra Nevada subspecies, suggesting the presence of substruc-
ture in the remaining 4. This finding is not surprising given 
the spatial scale of our sampling, existing evidence of regional 
genetic structure among desert bighorn herds (Epps et al. 2010; 
Buchalski et al. 2015), and our results for IBD tests.

Normalization of the control region sequence data required 
the removal of RS 2 from 36% of Rocky Mountain, < 1% of 
desert, and 0% of Sierra Nevada samples. Thus, RS 2 was 
relatively common in Rocky Mountain bighorn as compared 
to the other subspecies. Data normalization resulted in 515 bp 
sequences with minimal missing data from 758 samples. Of the 
aligned nucleotide positions, 81 sites (16%) were variable and 
70 sites (14%) were parsimony-informative. We discovered 74 
distinct haplotypes, of which 24 were previously described in 
GenBank. We also identified 12 haplotypes in GenBank that 
were not present in our data and retained these for phyloge-
netic analyses. Accession numbers of all haplotypes analyzed 
are listed in Supporting Information S1. Haplotypes were fre-
quently restricted to a single location or had localized distri-
butions limited to neighboring mountain ranges. The number 
of mtDNA haplotypes corresponding to each genetic clus-
ter ranged from 1 to 25 (Table 3). The Sierra Nevada sample 
exhibited only a single haplotype. Excluding this population, 
haplotype and nucleotide diversity were high (Hd = 0.73–0.91, 
π = 0.0073–0.0128).

Phylogeographic analyses.—Phylogenetic inference by 
building a ML tree indicated the presence of 3 distinct clades, 
2 of which exhibited bootstrap support > 90% (Fig. 3a). The 3 
clades corresponded approximately to Sierra Nevada, Rocky 
Mountain, and desert bighorn and composed a polytomy indi-
cating no support for any specific divergence pattern. The ML 
tree also represented desert bighorn as a polyphyletic group. 
Clade 1 consisted of the single Sierra Nevada haplotype and 
desert bighorn haplotype MG3 (Fig. 3a, #1). Haplotype MG3 
was found in 8 individuals from the Panamint Range and 1 
individual from Eagle Crags, both in the northern Mojave 
Desert in California (Fig. 1; Supporting Information S1). 
Clade 2 consisted of Rocky Mountain haplotypes, both from 
within the native range for that subspecies (i.e., Alberta and 
British Columbia) and (re)introduced populations in Arizona 
and New Mexico. Clade 3 was not well supported statistically, 
but represented the most basal portion of the tree and con-
sisted entirely of desert bighorn. Within Clade 3, subclades 

were largely concordant with the desert subspecies designa-
tions of Cowan (1940) and only occasionally polyphyletic. 
Finally, the haplotype for Weems bighorn sheep obtained from 
GenBank did not cluster with haplotypes from Peninsular big-
horn sheep (Fig. 3a, #2), even though both are endemic to 
Baja California.

The unrooted, median-joining haplotype network also 
recognized 3 clades corresponding to Sierra Nevada, Rocky 
Mountain, and desert bighorn (Fig. 3b). We estimated 
TMRCA for the Rocky Mountain clade and desert bighorn at 
680 ± 130 kya, and the Sierra Nevada clade and desert bighorn 
at 640 ± 120 kya. In addition, we estimated TMRCA between 
the single Sierra Nevada haplotype and haplotype MG3 at 
150 ± 60 kya. Within the desert clade (Supporting Information 
S5), the network was sparse with a center consisting of several 
inferred but unsampled haplotypes. There was little haplotype 
sharing among subspecies, and the geographic areas where 
haplotype sharing was observed (Fig. 4) coincided with zones 
of subspecies intergradation originally identified by Cowan 
(1940: 574), including the northern Sonoran Desert (locations 
40 and 41), as well as the northern Peninsular Ranges (loca-
tion 15). The network also indicated several endemic hap-
logroups within the Peninsular and Mexican subspecies with 
ages predating the LGM—103 to 56 kya for Peninsular big-
horn and 160 to 9 kya for Mexican bighorn sheep (Supporting 
Information S5).

The IMa2 analyses estimated pairwise effective splitting 
times for Sierra Nevada, Rocky Mountain, and desert bighorn 
at the mid- to late Pleistocene (315–94 kya), although our pair-
wise estimates were incomplete (Table 4). Due to the presence 
of only a single haplotype in contemporary Sierra Nevada big-
horn, and its close relationship to a desert bighorn haplotype, 
we did not estimate splitting times between these taxa (Table 4). 
Pairwise estimates among desert bighorn were considerably 
more recent (9–6 kya) than those with Rocky Mountain big-
horn, with the exception of the Peninsular and Mexican popu-
lations (122 kya). Further, splitting time estimates from IMa2 
generally increased with net sequence divergence following 
a saturating curve (Supporting Information S6), except for a 
single outlier representing the Mexican versus Penninsular big-
horn comparison. One of the assumptions of IMa2 is that no 
intervening populations are missing from the analysis, which 
was clearly violated in this case and potentially responsible 

Table 4.—IMa2 estimates of splitting times (× 1,000 years) based on control region sequences (above diagonal). The 95% highest posterior 
density of the estimates are indicated in parentheses. Average pairwise sequence divergence (Dxy) is indicated below the diagonal. Diagonal 
contains average sequence divergence within a taxon. Net sequence divergence (Da) is calculated by subtracting average within taxon sequence 
divergence from Dxy.

Sierra Nevada Peninsular Nelson Mexican Rocky Mountain Snow sheep

Sierra Nevada 0.0000 315 (114–532)
Peninsular 0.0370 0.0127 6 (0–17) 122 (59–190)a 273 (67–442)
Nelson 0.0350 0.0160 0.0141 9 (1–21) 94 (9–185)
Mexican 0.0370 0.0160 0.0150 0.0119 299 (116–484)
Rocky Mountain 0.0440 0.0360 0.0330 0.0370 0.0073
Snow sheep 0.0580 0.0640 0.0630 0.0610 0.0710

a Inconsistency between the splitting time estimate and net sequence divergence.
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for the unreasonably high estimate. We therefore conducted 
a 3 population analysis in IMa2, which constrained the split-
ting times among these 3 populations to be tree like (rooted 
to O. nivicola as an outgroup). These results estimated that 
Mexican bighorn split from Nelson and Penninsular bighorn 
17 kya (95% HPD: 37–3 kya) and that the latter 2 populations 
separated 3 kya (95% HPD: 8–0.5 kya). Because our analyses 
assumed no gene flow since divergence, the effect of any subse-
quent gene flow would be to render our splitting time estimates 
too recent. Therefore, these estimates were conservative, par-
ticularly for desert subspecies where historical gene flow was 
most likely.

Estimates of historical demography via Bayesian sky-
line plots suggested Nelson bighorn had the largest his-
torical population size, followed by Mexican bighorn, 
with Peninsular bighorn having the smallest historical size 
(Fig. 5). The Bayesian skyline plots were generally paral-
lel for all 3 populations suggesting expansion during the 
Sangamon interglacial period, followed by large declines 
following the LGM. However, 95% highest posterior density 
intervals were insufficiently narrow to distinguish whether 
declines occurred during the late Pleistocene or Holocene 
(Supporting Information S7). Population decline apparently 
began the earliest and was the most pronounced (~5×) in 
Nelson bighorn, whereas the Peninsular population appears 
to have declined more recently.

discussion

Genetic divergence among Sierra Nevada, Rocky Mountain, 
and desert bighorn sheep.—This study provides the most 
extensive characterization to date of genetic differentiation and 
structure among bighorn populations in the desert southwest. 
Phylogenetic analyses of mtDNA identified 2 well-supported 
clades associated with Sierra Nevada and Rocky Mountain 
bighorn. Desert bighorn haplotypes were basal to these clades, 
but were shallowly differentiated from one another. Population 
genetic analyses were consistent with this phylogenetic struc-
ture. The DAPC showed strong discrimination among all 3 
major lineages (i.e., the 2 clades and desert bighorn) and the 
AMOVAs indicated among-group variance was maximized at 
K = 3.

The deep divergence among geographically endemic big-
horn clades implied long-term isolation (Avise 2000). Rho 
estimates suggested that TMRCA of desert bighorn and both 
the Rocky Mountain and Sierra Nevada lineages dates prior 
to the Illinoian Glaciation. Further, our estimates of splitting 
times among these lineages suggest divergence during the 
late Pleistocene and appear comparable to other phylogenetic 
data for the subgenus Pachyceros (i.e., North American wild 
sheep, including O. canadensis and Dall sheep [O. dalli], as 
well as their Asian counterpart O. nivicola). Loehr et al. (2006) 
estimated divergence between Nelson and Rocky Mountain 

Fig. 3.—(a) Rooted maximum likelihood tree based on 515 base pairs of the mtDNA control region illustrating 3 main bighorn sheep lineages. 
Branch lengths are scaled to evolutionary distances and bootstrap values > 50, based on 1,000 replicates, are shown next to the branches. 
Haplotype names correspond to those in Supporting Information S1 and colors to genetic clusters indicated in Fig. 2. #1—Desert haplotype rep-
resenting ancient gene flow event or incomplete lineage sorting with Sierra Nevada bighorn. #2—Position of Weems bighorn haplotype obtained 
from GenBank. #3—For the purpose of illustration, frequencies for Hap 5 include the findings of Boyce et al. (1999) and Epps et al. (2010), to 
depict all published evidence of haplotype sharing between Peninsular and Nelson bighorn. (b) Unrooted median-joining network illustrating the 
3 lineages. Branch lengths are proportional to the number of substitutions, and node sizes to the number of individuals represented.
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bighorn at ~380 kya, which is generally consistent with our 
IMa2 estimates recalibrated to the 2.6% per Ma mutation rate 
(see “Materials and Methods”). Studies using Cytb and nuclear 
sequences estimated the divergence between O. nivicola and 
North American Pachyceriforms at 2.3–1.6 My, and the diver-
gence between O. canadensis and O. dalli at 1.4–0.95 My 
(Bunch et al. 2006; Rezaei et al. 2010).

Our divergence estimates help to further resolve the origins 
of desert bighorn, as well as colonization of the desert south-
west. The fossil record indicates Ovis continuously inhabited 
the Mojave region since ~300 kya (Jefferson 1991), as well 
as a more recent refugium located further north in Wyoming, 
with a fossil record of continuous Ovis presence since ~100 
kya (Martin and Gilbert 1978; Wang 1988). Our data suggest 
these refugia were the result of separate colonization events 
from a Beringian source predating the Illinoian glaciation (i.e., 
on the order of 300 kya) during periods when ice-free corridors 
between Laurentide and Cordilleran ice sheets were present. 
Such a deep divergence between the Wyoming and Mojave 
refugial populations elevates the evolutionary significance of 
their relationships to contemporary desert bighorn. The geo-
chronology of fossils suggests that bighorn first expanded from 
Wyoming into Nevada (beginning ~18 kya) and progressively 
further south, followed by later expansions from the Mojave 
refugium (~12 kya), rendering the fossil record somewhat 
ambiguous with respect to the origins of contemporary desert 
bighorn (Geist 1985). On the basis of phylogenetic positioning, 

our data clearly support a scenario where colonists from the 
Mojave refugium displaced the earlier northern colonists and 
strongly refute the possibility of northern colonists partially 
giving rise to contemporary desert bighorn.

Geist (1985) proposed that northern expansion from the 
Mojave refugium during the early Holocene (~12 kya) resulted 
in establishment of the Sierra Nevada subspecies (synonymous 
with California bighorn at the time of Geist’s writing). Based 
on our findings, this seems unlikely. Net sequence divergence 
between the single Sierra Nevada haplotype and all 3 des-
ert subspecies (~2.3%) corresponds to an estimated splitting 
time of approximately 125 kya (Supporting Information S6). 
Further, the Nelson bighorn haplotype that formed a clade with 
the single Sierra Nevada haplotype was sufficiently divergent to 
suggest the last contact between these 2 lineages predated the 
LGM (150 ± 60 kya). The polyphyletic nature of desert bighorn 
relative to Sierra Nevada bighorn could reflect either second-
ary contact between the lineages or incomplete lineage sort-
ing. Despite the possibility of ancient gene flow, we found no 
evidence of contemporary gene flow between desert and Sierra 
Nevada bighorn based on microsatellite genotypes. Given that 
the Sierra Nevada Range is separated from desert bighorn occu-
pied ranges by as little as 10 km in some areas, this finding 
suggests the possibility of nongeographic behavioral barriers or 
other forms of reproductive isolation between these subspecies.

Genetic relationships within desert bighorn sheep.—Our 
results indicated the desert subspecies defined by Cowan (1940; 

Fig. 4.—Geographic distribution of mtDNA control region haplogroups among sampled herds of Ovis canadensis subspecies, shown as pie dia-
grams. Locations are numbered as in Fig. 1. For the purpose of illustration, haplotype frequencies for the San Jacinto population (15) include our 
results and the findings of Boyce et al. (1999), demonstrating a shared haplotype between the northern Peninsular Ranges and southern Mojave 
Desert.
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excluding Weems bighorn sheep) diverged from one another 
more recently (Fig. 3a). Estimated splitting times based on the 
3 population coalescent simulation suggested Mexican bighorn 
may have diverged as early as the late Pleistocene (37–3 kya), 
with the 2 other populations separating in the Holocene (8–0.5 
kya). However, 2 observations suggest the possibility that splits 
among these subspecies could be considerably older. First, our 
assumption of no genetic exchange among desert subspecies 
since they diverged is conservative, and any actual gene flow 
would put estimates further back in time. Second, the haplo-
type network revealed several endemic haplogroups with ages 
significantly predating the LGM (Supporting Information S5). 
For Peninsular bighorn, all but 1 of its 13 haplotypes occurred 
in 3 endemic haplogroups, estimated on average to reflect 
derivation from their ancestral haplotypes ~85 kya (Fig. 3a). 
Mexican bighorn also showed isolation from Nelson bighorn 

populations, as the majority of its 25 haplotypes occurred in 
endemic haplogroups dating to a similar timeframe (~72 kya). 
All shared haplotypes occurred in areas recognized by Cowan 
(1940) as zones of intergradation between desert subspecies 
(i.e., the northern Peninsular Ranges and the northern Sonora 
Desert in the vicinity of the Bill Williams River; Fig. 4). 
Regardless of whether these shared haplotypes reflected ancient 
shared ancestry or recent gene flow, the matrilineal diversity of 
Peninsular and Mexican bighorn was significantly divergent 
from the Nelson subspecies.

Both the Bayesian skyline plots and haplotype network sug-
gested that modern desert bighorn reflect a small fragmented 
subset of a once massive population. The network was sparse, 
with a large number of missing intermediate haplotypes. The 
Bayesian skyline analyses also suggested a large ancestral des-
ert bighorn population that expanded during the Sangamon 
interglacial, followed by demographic decline since the LGM. 
Ramey’s (1995) study using a much more slowly mutating 
mtDNA marker found a widespread desert haplotype, which 
sat at the center of a star-like phylogeny, consistent with a 
population expansion. Putting our findings and his findings 
together suggests an expansion across the southwest dating 
well before the Pleistocene–Holocene boundary as proposed 
by Geist (1985). Based on the estimated ages for several of 
the endemic desert haplogroups, we suggest Ovis persisted in 
multiple southern refugia during the LGM, as originally pro-
posed by Ramey (1995), rather than a single Mojave refugium. 
Following deglaciation, changes in the distribution of habitat 
may have allowed for secondary contact among these popula-
tions, resulting in the more recent splitting time estimates we 
observed. Ultimately, all refugial populations experienced frag-
mentation and demographic decline during the Holocene.

Analyses of population genetic structure based on micro-
satellite and mtDNA also supported significant differentiation 
among desert subspecies. Both the DAPC and TESS analyses 
indicated genetic clustering concordant with Cowan’s sub-
species distributions. Likewise, AMOVA among desert sub-
species produced significant fixation index estimates among 
groups (FCT), regardless of the underlying model of population 
structure. Microsatellite and mitochondrial DNA-based FST 
comparisons among the desert bighorn genetic clusters were 
statistically significant and indicated that desert bighorn do not 
form a single genetic population.

The TESS analysis indicated low-level admixture between 
the Peninsular and Nelson subspecies in the southern Mojave 
Desert (locations 17–26; Fig. 2c). This pattern of admixture 
was inconsistent with clinal variation indicative of an active 
contact zone (Durand et al. 2009), but rather appears to repre-
sent relict gene flow between the 2 lineages. We interpret this as 
evidence of secondary contact following postglacial expansion 
of the Peninsular and Nelson refugial populations. However, 
the degraded nature of the contact (i.e., low-level admixture 
versus a clinal transition) suggests a subsequent disruption of 
gene flow, possibly by contemporary anthropogenic barriers or 
range contraction of the Peninsular population during the last 
century. Quite importantly, the geographic location of these 

Fig. 5.—Estimated changes in size (Neμ) through time for 3 desert big-
horn sheep populations based on Bayesian skyline reconstruction from 
mtDNA control region sequences. Plots illustrate recent declines in all 
populations ranging from the last glacial maximum (LGM) to the late 
Holocene (assuming 6.1% per Ma substitution rate). Estimates indi-
cate that Nelson bighorn sheep, followed by Mexican bighorn sheep, 
had the historically largest population sizes, whereas Peninsular big-
horn sheep had the smallest population which declined most recently.
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admixed genotypes matches the findings of previous morpho-
metric analyses. Wehausen and Ramey (1993) used univariate 
and PC analyses to demonstrate major overlap in skull morphol-
ogy characters between Peninsular and southern Mojave herds, 
both of which differed significantly from herds in the northern 
Mojave and Great Basin. This overlap was used to justify syn-
onymizing Peninsular bighorn (O. c. cremnobates) with Nelson 
bighorn (O. c. nelsoni). Our genetic data suggest these mor-
phological similarities may actually be the result of a relatively 
recent (i.e., Holocene) contact between the lineages. Further, 
TESS analyses showed no evidence of clinal variation between 
Nelson and Mexican bighorn, but rather intermingled geno-
types in the northern Sonora Desert (i.e., location 40; Fig. 2). 
These findings suggest the Nelson and Mexican lineages may 
have only recently come into contact in eastern Arizona, possi-
bly as a result of successful recovery and expansion. Additional 
sampling at a finer spatial scale would be necessary to precisely 
delineate the boundary between these 2 populations.

Mantel test and correlogram results indicated IBD was also a 
source of genetic structure among bighorn herds within desert 
subspecies. Lower correlation between genetic and geographic 
distances and the smaller spatial scale of genetic autocorrela-
tion for the mtDNA relative to the nuclear markers was consis-
tent with ewe philopatry (Krausman et al. 1999). This pattern 
of IBD indicates dispersal is negatively correlated with geo-
graphic distance between neighboring habitat patches (i.e., 
mountain ranges), reaching an asymptote at a distance beyond 
which dispersal is unlikely to occur (> 60 km). These findings 
agree with previous landscape genetics models for bighorn in 
the Mojave Desert that estimated the maximum effective dis-
persal distance of rams at 16.4 km-cost-units (corresponding to 
16.4 km of flat terrain or 164 km of sloped terrain—Epps et al. 
2007) and ewes at 10.0 km-cost-units (Creech et al. 2014). The 
scale of spatial autocorrelation we observed is reasonable for 
each marker type, considering that the distance between our 
sampling locations often covered both flat and mountainous 
terrain. Our results provide additional support for metapopu-
lation structure in desert bighorn (Bleich et al. 1996), with 
genetic connectivity among mountain ranges occurring via a 
stepping-stone model of gene flow.

Genetic diversity of bighorn sheep populations.—Using the 
numerically largest and geographically broadest set of desert 
bighorn sheep samples analyzed to date, we found substantial 
genetic diversity throughout the native range. Observed het-
erozygosity and allelic richness were comparable or higher 
than other studies (Gutierrez-Espeleta et al. 2001; Epps et al. 
2005, 2006; Buchalski et al. 2015) and suggest desert bighorn 
retained substantial range-wide genetic diversity despite demo-
graphic declines and loss of population connectivity. The fed-
erally endangered Sierra Nevada population had low genetic 
diversity, consistent with recent bottlenecks and small size. 
Low allelic richness and expected heterozygosity were com-
parable to the finding of Johnson et al. (2011), while mtDNA 
haplotype diversity (the presence of a single haplotype) had not 
previously been published for this population. Genetic diver-
sity indices for the San Gabriel population in the Transverse 

Ranges (Fig. 1, location 16; AR = 3.3, HE = 0.40, Hd = 0) were 
considerably lower than averages for Nelson bighorn (AR = 8.2, 
HE = 0.68, Hd = 0.87) and were comparable to the Sierra 
Nevada population. Highway infrastructure associated with 
Los Angeles separates the San Gabriel population from others 
within the Transverse Ranges, suggesting that this population is 
largely isolated and may continue to lose genetic diversity via 
drift. Additional sampling to better characterize genetic diver-
sity is necessary to fully evaluate the status of this population.

Conservation of desert bighorn sheep genetic diversity.—In 
this study, we provide evidence of genetic structure highly con-
cordant with the desert subspecies proposed by Cowan (1940). 
However, full characterization of the phylogenetic history of 
desert bighorn would require additional analyses utilizing more 
conserved regions of the mitochondrial genome and potentially 
nuclear sequence data to more accurately estimate divergence 
dates. Ultimately, conflicts between subspecies designations 
based on morphological versus genetic data may prove difficult 
to resolve and are somewhat peripheral to the more practical 
challenge of identifying and conserving important biological 
diversity.

The 3 desert bighorn sheep lineages identified in this study 
occupy desert biomes that vary significantly in climate (Laity 
2009), suggesting exposure to different selection regimes. 
Hence, local adaptation is expected to have shaped some of 
the genomic diversity among desert bighorn sheep. Functional 
differences among herds have been documented, which are 
assumed to have a genetic basis—including horn size and 
lambing period (Wehausen 1991, 2005). Identifying conserva-
tion units that recognize adaptive differences may prove essen-
tial for continued recovery, especially in response to increasing 
threats from disease outbreak and prolonged drought resulting 
from climate change. For example, evolutionary significant 
units (ESUs) place an emphasis on adaptive variation and evo-
lutionary potential (Ryder 1986; Waples 1991; Moritz 1994; 
Crandall et al. 2000), with precedence for granting ESUs legal 
protection under the Endangered Species Act. We recommend 
the delineation of conservation units be guided by a landscape 
genomics approach (sensu—Funk et al. 2012), utilizing neutral 
loci and loci under selection to characterize adaptive differ-
ences among herds.

Translocations and reintroductions have been critical in help-
ing bighorn sheep populations recover across western North 
America (Krausman 2000). While largely conducted to increase 
abundance and distribution, successful genetic management of 
bighorn sheep may also require translocations that increase het-
erozygosity and facilitate genetic rescue. Reintroduced herds 
typically have low genetic diversity resulting from founder 
events and subsequent drift (Hedrick et al. 2001; Whittaker 
et al. 2004; Hedrick 2014). While herd supplementation with 
unrelated animals can result in genetic rescue, both in terms of 
increased genetic diversity and higher fitness among hybrids 
(Hogg et al. 2006; Miller et al. 2012; Olson et al. 2012), out-
breeding depression can also occur in crosses between popu-
lations within a species (i.e., between subspecies—Edmands 
2007). Our data indicate desert subspecies became isolated 
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during the LGM, or potentially earlier, in some cases with 
minimal secondary contact. For this reason, we feel translo-
cations among Peninsular, Nelson, and Mexican bighorn are 
not advised. Our data suggest the maintenance of viable levels 
of genetic diversity should be attainable through translocations 
among herds within each of the 3 desert lineages. Whenever 
genetic rescue is contemplated, guidelines such as those pro-
posed by Hedrick and Fredrickson (2010) should be consulted 
to evaluate the costs and benefits. In the absence of adequate 
data, managers should adopt the “local is best” translocation 
strategy, as proposed by Ramey (1995), as the most reliable 
means for preserving local adaptation.
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Supporting Information S6.—Relationship between pairwise 
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gence (in years before present), illustrating the outlier estimate 
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Supporting Information S7.—Bayesian skyline plots generated 
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Introduced infectious diseases pose a significant threat to wildlife

populations and are exceptional conservation challenges, in part because

they can precipitate much more rapid and devastating population declines

than habitat encroachment.  Pneumonia epizootics have played a major

role in the dynamics and conservation challenges of bighorn sheep (Ovis

canadensis) populations.  A large proportion of native bighorn sheep

populations south of Canada went extinct beginning in the second half

of the 19th century.  It has long been postulated, based on temporal and

spatial correlations, that diseases transferred from domestic sheep

(Ovis aries) played a major role in those losses.  Although experimental

research has repeatedly tested the hypothesis that domestic sheep carry

strains of respiratory tract pathogens potentially fatal to bighorn sheep,

debate continues over the role of domestic sheep in this disease process.

In the context of a hierarchical set of hypotheses we review this

experimental research that includes (1) contact trials involving bighorn

sheep penned with domestic sheep and a variety of other native and

domestic animal species; (2) inoculation experiments with no animal

contact; (3) attempts to isolate and identify specific organisms

responsible for pneumonia in bighorn sheep; and (4) vaccination

experiments.  Our review reveals that (1) experiments have repeatedly

corroborated the hypothesis that bighorn sheep have a high probability

of contracting fatal pneumonia following contact with domestic sheep;

(2) low disease and mortality rates in numerous co-pasturing pen studies

involving bighorn sheep and animals other than domestic sheep do not

support the alternative explanation that the results of the co-pasturing

studies involving domestic sheep were an artifact of captivity; (3) the

identification of which organism(s) cause pneumonia in bighorn sheep

following contact with domestic sheep remains unresolved, possibly

because of disease complexity (multiple pathogens) and limitations of
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research tools applied; and (4) vaccination trials largely have failed to

mitigate the spread of respiratory disease and appear to be an unrealistic

solution to the problem.  We discuss these findings relative to a variety

of questions, misinterpretations, and implications for management

decisions concerning bighorn sheep conservation.

Key words:  Bighorn sheep, domestic sheep, Ovis aries, Ovis

canadensis, Ovis dalli, pneumonia, respiratory disease, Pasteurella,

Mannheimia

_________________________________________________________________________________________

Introduced infectious diseases pose a tremendous threat to wildlife.  This threat

increases as animal population sizes decrease, thereby reducing the gene pool of

potentially resistant individuals, further increasing the likelihood of endangerment and

extinction.  Examples of the devastating effects of introduced diseases on wildlife are

legion (Daszak et al. 2000), and the history of bighorn sheep (Ovis canadensis) provides

a well-studied example that includes conservation actions taken to protect populations

and reverse declining population trends through reintroductions.  The tremendous amount

of money and effort spent to repatriate bighorn sheep and the intense policy disputes

over conservation strategies make this species an excellent case study of wildlife

conservation in the face of disease.  In this paper we review the scientific evidence for

the most widely-cited hypothesis concerning the cause of many pneumonia epizootics in

bighorn sheep — that bighorn sheep have a high probability of contracting fatal respiratory

disease after contact with domestic sheep (Ovis aries), hereafter referred to as the

“contact hypothesis”.  The implications of this hypothesis relative to bighorn sheep

conservation and related decisions by governmental agencies that permit domestic sheep

grazing on their lands has made this a contentious issue.  Decision makers cannot be

expected to study the diverse literature on this subject, yet have to make informed decisions

in the face of pressure from both sides of this issue.  A detailed review of this literature

is clearly needed to help decision makers assess the scientific merit of various claims,

as well as to synthesize existing information.  Given that the introduction of domesticated

animals has been connected with emerging infectious diseases in other wildlife (Daszak

et al. 2000), the lessons learned from disease research on bighorn sheep also may have

broader applications.

The original distribution of the two native sheep species in western North America,

bighorn sheep and Dall’s sheep (O. dalli), included suitable habitat north to the Brooks

Range in Alaska, south to Baja California and the northern reaches of mainland Mexico,

and east as far as west Texas and badland and river break habitats immediately east of the

Rocky Mountains in North and South Dakota and western Nebraska (Buechner 1960,

Valdez and Krausman 1999).  In a large portion of this habitat in Alaska and Canada, the

distribution of native sheep remains essentially unchanged (Valdez and Krausman 1999).

In contrast, across much of the southern range of bighorn sheep, many populations were

extirpated, including all native populations in the states of Washington, Oregon, and

neighboring regions of southwestern Idaho, northeastern California, and northwestern

Nevada (Buechner 1960).  The states of California and Nevada together lost an estimated

total of 110 native populations (McQuivey 1978, Wehausen et al. 1987).  Restoration

efforts were initiated during the 20th century to counter continuing population losses,
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and by 1990 more than 8,000 bighorn sheep had been moved in 592 translocation efforts,

primarily to restock vacant habitat (Ramey 1993).

The large region where bighorn sheep extirpations have been so widespread coincides

spatially with where domestic sheep have been grazed in North America, and temporally

with the beginning of that grazing.  While one cannot infer cause and effect from spatial

and temporal correlations alone, it has long been hypothesized that diseases transferred

from domestic sheep were a key factor in the widespread loss of bighorn sheep populations.

For example, the principal cause of the first large-scale population losses in the 19th

century was attributed to scabies introduced by domestic sheep, based largely on clinical

evidence of scabies in bighorn sheep during die-offs, and the temporal association of

these scabies outbreaks with the introduction of domestic sheep (Honess and Frost 1942,

Jones 1950, Smith 1954, Buechner 1960).  Further negative correlations between the

presence of domestic sheep and the health of bighorn sheep populations have emerged in

the 20th century.  In Nevada McQuivey (1978) noted a negative correlation between past

domestic sheep grazing and the persistence of native bighorn sheep populations, and

considerable circumstantial evidence has accumulated suggesting the hypothesis that die-

offs of bighorn sheep frequently follow contact with domestic sheep (Goodson 1982,

Martin et al. 1996, Singer et al. 2001, Coggins 2002, George et al. 2008).  Where clinical

evidence has been collected, pneumonia has been cited as the cause of death in those die-

offs (Goodson 1982, Martin et al. 1996).

METHODS

During the past three decades various aspects of the potential role of domestic

sheep in respiratory disease of bighorn sheep have been researched.  Because scientific

progress is limited in part by how problems are analyzed to formulate hypotheses and

deduce testable (falsifiable) predictions, in this review of those research results we attempt

to isolate separate questions and hypotheses concerning disease transmission between

domestic and wild sheep.  In so doing, we formulate a hierarchical series of hypotheses

that are refinements of the contact hypothesis.  We also approach this review from the

standpoint of opportunities for hypothesis falsification. Popper (1959) identified

falsifiability of hypotheses as the fundamental criterion of valid scientific inquiry of

questions of cause and effect.  He also argued that “proof” falls outside of the realm of

science; instead, acceptance of hypotheses and the strength of such corroboration is a

function of the attempts at and opportunities for falsification.  We consider these concepts

as fundamental to the disease questions that we review.

RESULTS

Our separation of this review into different questions and hypotheses lead us to

partition the findings into six categories that facilitate the discussion of these different

topics.

Unplanned pen experiments.—The contact hypothesis has been tested numerous

times in captive situations.  One set of tests has been accidental in nature and, therefore,

lacked experimental design.  However, the information garnered from those captivity

situations still served as tests of the contact hypothesis.  One unplanned experiment

DOMESTIC AND BIGHORN SHEEP RESPIRATORY DISEASE
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occurred at Lava Beds National Monument, where in 1971 a population of bighorn sheep

was established in a 5.4-km2 enclosure (Blaisdell 1972).  In 1980, nose-to-nose contact

was observed through the enclosure fence between bighorn sheep and domestic sheep

grazed on adjacent National Forest lands.  Bighorn sheep began dying of pneumonia 2-3

weeks later and all 43 bighorn subsequently died (Foreyt and Jessup 1982).  A second

unplanned experiment involved bighorn sheep in Washington that had been in a 2.5-ha

enclosure for 10 months when domestic sheep were added to the pen.  Thirteen of 14

bighorn sheep subsequently died of pneumonia between 3 and 12 weeks after the

introduction of the domestic sheep (Foreyt and Jessup 1982).

Planned pen experiments.—Following those unplanned experiments, 10 planned

experiments specifically designed to test the contact hypothesis were carried out by

three independent research groups using 1-6 captive bighorn sheep per trial.  Four of

those experiments used only domestic sheep (Onderka and Wishart 1988; Foreyt 1989,

1990, 1994), while contact in one (Foreyt 1994) involved mouflon sheep (Ovis musimon)

and another five involved a mixed flock of domestic sheep and hybrids of argali (Ovis

ammon) and mouflon sheep (Callan et al. 1991), the latter of which is the closest ancestor

of domestic sheep (Ramey 2000, Hiendleder et al. 2002).  The five trials involving hybrid

sheep also included experimental treatments that attempted to control the resulting

pneumonia in the bighorn sheep.  Of the 23 bighorn sheep tested in those 10 trials, all

died of respiratory disease following contact with domestic sheep, or were euthanized

when close to death (Table 1).  All domestic, mouflon, and hybrid sheep remained healthy.

Planned pen experiments with other species.—A couple of hypotheses might

explain the planned pen results:  (1) contact results in transmission of pathogens from

domestic sheep to bighorn sheep that directly or indirectly lead to fatal pneumonia in the

bighorn sheep (pathogen transmission hypothesis); or (2) the introduction of another

species into the pen creates a negative psychological effect on the bighorn sheep, resulting

in a compromised immune system leading to respiratory disease unrelated to the

transmission of potential disease agents (stress hypothesis).  Stress of behavioral origin

similarly has frequently been hypothesized as an important factor in the livestock

respiratory disease syndrome known as shipping fever (Hoerlein 1980, Yates 1982).

TABLE 1.—Summary of data from contact trials of bighorn sheep co-pastured with other species

and inoculation trials of bighorn sheep and Dall’s sheep (planned inoculation trials only) that used

M. haemolytica cultured from domestic sheep.
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 Nine independent contact experiments by Foreyt (1992a, 1994), Foreyt and

Lagerquist (1996), and Foreyt et al. (2009) involving bighorn sheep penned with  (1) elk

(Cervus elephus), white-tailed deer (Odocoileus virginianus), and mule deer

(Odocoileus hemionus); (2) elk alone; (3) domestic goats (Capra hircus); (4) mountain

goats (Oreamnos americanus); (5) llamas (Lama glama); (6) cattle (Bos taurus); and

(7) horses (Equus caballus) serve as a test of the stress hypothesis (Table 2).  Of 55

bighorn sheep tested in those experiments, only four died (Table 1).  One was an old

female whose death most likely was due to a tooth anomaly that adversely affected her

feeding ability.  The other deaths were a bighorn sheep in the experiment with steers that

died of pneumonia (Foreyt and Lagerquist 1996) and two of seven bighorn co-pastured in

one trial with domestic goats that died of pneumonia caused by Mannheimia haemolytica

(Angen et al. 1999) biotype A, serotype 2 (Foreyt et al. 2009; Table 2).  The significantly

(P<0.001; chi square test) lower proportion of bighorn sheep dying in pen trials that put

bighorn sheep in contact with other species compared with experiments involving contact

with sheep of Old World origin (Table 1) does not support the stress hypothesis.  Instead,

these findings suggest that the presence of other species in pens itself is unlikely to lead

to bighorn sheep deaths and, furthermore, that species other than domestic sheep and

their relatives are considerably less likely to transmit pathogens potentially fatal to bighorn

sheep.  This conclusion is consistent with a lack of circumstantial data linking most of

these other species to bighorn sheep die-offs.  Domestic goats appear to be the exception

(Rudolph et al. 2003), and recent findings indicate that they also can carry other disease

organisms with serious consequences for bighorn sheep (Jansen et al. 2006).  However,

the lack of disease transmission to bighorn sheep by the other species tested does not

imply that they lack respiratory tract organisms pathogenic to bighorn sheep; instead,

lack of disease may result from interspecific behavioral patterns that largely preclude

contact and pathogen transmission.

TABLE 2.—Details from contact experiments involving bighorn sheep co-pastured with domestic

sheep (Dom. sheep), mouflon sheep, domestic goats (Dom. goats), white-tailed deer (W-T deer),

mule deer, elk, mountain goats (Mt. Goats), llamas, horses, and cattle.
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Inoculation experiments.—The pathogen transmission hypothesis can be further

refined to the fatal strains hypothesis (Goodson 1982):  that specific species, microbial

strains, or viruses frequently carried by healthy domestic sheep are the cause of fatal

pneumonia in bighorn sheep following contact between these species.  This hypothesis

has been tested by experiments in which captive bighorn sheep have been inoculated with

bacteria cultured from the respiratory tracts of domestic sheep.  Similar to the contact

experiments, this has involved both accidental and planned experiments.  The accidental

experiment occurred when a lavage tube used to sample lung cells of domestic sheep was

not fully sterilized before being used to obtain lung cultures from three captive bighorn

sheep.  All 10 bighorn sheep in this herd developed pneumonia, of which three died, as

did three additional bighorn sheep added to the herd (Foreyt 1990).

The planned inoculation experiments comprise six independent trials carried out

by two different research groups using M. haemolytica cultured from domestic sheep

(Onderka et al. 1988, Foreyt et al. 1994, Foreyt and Silflow 1996).  Of 13 bighorn sheep

that were inoculated with those bacteria, 12 died of acute bronchopneumonia.  Two groups

of control bighorn sheep (five total) remained healthy, as did two groups of domestic

sheep (nine total) that received the same inoculation doses as the bighorn sheep (Table

1). Two of these inoculation trials (Onderka et al. 1988, Foreyt and Silflow 1996) also

included experiments in which the source of the M. haemolytica inoculum was cultured

from healthy bighorn sheep.  The three bighorn sheep used in those two trials showed no

clinical signs of disease after the inoculations, and neither did seven domestic sheep

similarly inoculated.

Foreyt et al. (1996) also carried out an inoculation trial of three Dall’s sheep (Ovis

dalli dalli).  Two of these sheep received a M. haemolytica strain (A2) from domestic

sheep that by inoculation trials was fatal to bighorn sheep, while the other received a

strain not considered to be pathogenic.  The sheep receiving the non-pathogenic strain

remained healthy; the other two developed bronchopneumonia, from which one died, and

one was euthanized prior to death.

Dassanayake et al. (2009) used 10 bighorn and 12 domestic sheep to test two forms

of the M. haemolytica A1 strain in inoculation trials.  Two bighorn and two domestic

sheep were controls, while four of each species received the wild type A1 strain, and the

other four received a mutant A1 form that lacked the leukotoxin gene (Murphy et al.

1995).  One control domestic sheep died of causes unrelated to the experimental

treatment.  All other sheep survived without clinical pneumonia except the four bighorn

sheep that received the wild type A1 strain, all of which died of acute bilateral pneumonia

within 48 hours.  These results appear to expand the list of strains fatal to bighorn sheep.

However, the M. haemolytica A1 strain used was identified only as wild type with no

information on its source (Dassanayake et al. 2009, Murphy et al. 1995).

Besser et al. (2008) tested the role of Mycoplasma ovipneumoniae alone in this

disease process by inoculating two young bighorn lambs.  Neither showed signs of clinical

pneumonia.

Research to identify bacterial strains causing fatal pneumonia in bighorn

sheep.—The results of the various contact and inoculation trials corroborate the pathogen

transmission and fatal strains hypotheses.  With sufficient diagnostic tools, it should

theoretically be possible to identify the specific strain(s) of bacteria or other pathogens

that cause fatal pneumonia in bighorn sheep.  However, the goal of identifying all specific

pathogens has proven elusive.  Multiple bacterial species have been implicated as causing
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disease in bighorn sheep.  While M. haemolytica has been cultured from many bighorn

sheep dying of pneumonia following experimental contact with domestic sheep, especially

the A2 strain, one set of experiments attributed the deaths instead to Pasteurella multocida

(Callan et al. 1991).  Additionally, some forms of M. haemolytica are now recognized as

a separate species, P. trehalosi (Sneath and Stevens 1990).  Traditional methods used to

differentiate strains of M. haemolytica by biotypes and serotypes (Dunbar et al. 1990a,

1990b; Queen et al. 1994) have lacked adequate resolution.  Previously unknown serotypes

have been found in bighorn sheep (Dunbar et al. 1990a), while other strains could not be

identified using these methods (Dunbar et al. 1990a, Silflow et al. 1994, Sweeney et al.

1994, Ward et al. 1997), rendering these classification methods unsatisfactory for

epidemiological investigations of this phenomenon (Jaworski et al. 1993).

 To overcome limitations of traditional methods, additional diagnostic tools have

been applied to M. haemolytica and P. trehalosi in attempts to develop more refined

classifications that might better identify strains responsible for bighorn sheep deaths.

These measures have included (1) binary classification as hemolytic or non-hemolytic

(Wild and Miller 1991, 1994; Ward et al. 2002); (2) variation in surface proteins (Ward

et al. 1990); (3) assays of toxicity relative to peripheral neutrophils (Silflow and Foreyt

1994, Silflow et al. 1994, Sweeney et al. 1994); (4) DNA fingerprinting to identify different

genetic forms (Snipes et al. 1992, Jaworski et al. 1993; Foreyt et al. 1994, Ward et al.

1997, Weiser et al. 2003); and, (5) culture-independent PCR-based methods and sequence-

based phylogenetic analyses of multiple genetic loci (Safaee et al. 2006, Kelley et al.

2006, Besser et al. 2008).

Silflow et al. (1989) found no differences between bighorn sheep and domestic

sheep in a number of immune system measures involving phagocytes.  In contrast, Silflow

et al. (1993) identified a mechanism involving lysis of neutrophils by a cytotoxin produced

by some M. haemolytica strains that might explain the high susceptibility of bighorn

sheep to specific strains of M. haemolytica.  Comparisons of neutrophil sensitivity to

this cytotoxin for five native North American ungulates and domestic sheep found bighorn

sheep, and especially Dall’s sheep, to be notably more susceptible to neutrophil destruction

than the other species tested (Silflow and Foreyt 1994, Silflow et al. 1994).  While strains

of M. haemolytica fatal to bighorn and Dall’s sheep consistently showed high toxicity in

cytotoxicity assays (Foreyt and Silflow 1996, Foreyt et al. 1996), other cytotoxic strains

have not caused significant respiratory disease in bighorn sheep (Foreyt and Silflow 1996);

thus, this cytotoxicity classification alone lacks adequate predictive power relative to

respiratory disease in bighorn sheep.  The same can be said of the other diagnostic

methods.  While DNA fingerprinting has been useful for investigating transmission of

bacterial strains between different species and individuals (Ward et al. 1997), these

methods also appear to lack predictive power relative to identifying strains that can cause

fatal pneumonia in bighorn sheep.

One possible explanation for the failure of these diagnostic methods to consistently

identify bacterial strains fatal to bighorn sheep is that the culturing methods they depend

on do not identify most members of the microbial community sampled.  Results from

culture-independent PCR-based methods indicate that culture-based methods typically

miss about 99% of microbial diversity in any given biological sample (Amann et al. 1995,

Hugenholtz and Pace 1996, Tanner et al. 1999, Eckburg et al. 2005), including sheep

respiratory tracts (Safaee et al. 2006, Besser et al. 2008).  Furthermore, several studies

have found evidence that horizontal gene transfer of the leukotoxin gene has occurred
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among Mannheimia/Pasteurella species sampled from different species and locales in

both domestic (Davies et al. 2001, Davies et al. 2002) and wild sheep populations (Kelley

et al. 2006).  This same mechanism contributes to virulence in other bacteria, including

shiga toxin, cholera toxin, and neurotoxins of Clostridium botulinim (Novick 2003).

While Kelley et al. (2006) found that DNA sequences from Mannheimia and Pasteurella

obtained from different host species and locales tend to form closely related clusters,

horizontal gene transfer of leukotoxin and other virulence genes may explain a lack of

correspondence between strains identified using traditional methods and their virulence.

Evidence of extensive recombination of the toxin genes within P. trehalosi and M.

haemolytica (Davies et al. 2001) suggests that presence of this gene in a population of

Mannheimia or Pasteurella does not necessarily mean that it is virulent.  Most recently,

using culture-independent approaches, Besser et al. (2008) found evidence suggesting

involvement of Mycoplasma ovipneumoniae in bighorn sheep respiratory disease.

Vaccination trials.—Vaccination of wild animals is logistically difficult at best in

most situations and even more so for bighorn sheep because of the steep, craggy, relatively

inaccessible habitat they often inhabit.  Additionally, some vaccines require multiple doses

to stimulate initial immune system response.  Thus, vaccination is not a viable disease

management option for most wild populations.  Nevertheless, vaccination experiments

have been carried out and might have applications to captive wild sheep and occasional

free-ranging situations.

Ward et al. (1999) investigated immunologic responses of bighorn and domestic

sheep to a vaccine against three strains of M. haemolytica.  They found that the vaccine

produced only a moderate and transient immunologic response.  Miller et al. (1997) and

Kraabel et al. (1998) tested a vaccine for three different M. haemolytica strains on captive

bighorn sheep.  The sheep were challenged with P. trehalosi cultured from lungs of free-

ranging bighorn sheep during a pasteurellosis epizootic.  Control and vaccinated bighorn

both developed acute pneumonia, but vaccinated ones experienced lower mortality (30%

vs. 80%).

For multiple years following pneumonia epizootics in bighorn sheep, it is common

for most lambs of surviving females to die of pneumonia (Foreyt 1990, Coggins and

Matthews 1992).  Cassirer et al. (2001) conducted experiments with free-ranging and

captive bighorn to test the efficacy of vaccines against Mannheimia/Pasteurella to reduce

such lamb mortality, but vaccinated females had notably higher loss of lambs than non-

vaccinated ewes.

Only two vaccination trials have used strains of M. haemolytica derived from

domestic sheep as the post-vaccination challenge.  Foreyt and Silflow (1996) inoculated

two bighorn sheep twice with a non-lethal cytotoxic strain of M. haemolytica and six

weeks later inoculated them with a lethal cytotoxic strain (A2) from domestic sheep.

The non-lethal strain provided no significant protection, and both bighorn sheep died of

bronchopneumonia.  Foreyt (1992b) tested an experimental bacterin-toxoid vaccine for

three M. haemolytica strains, using three treatment and three control bighorn sheep.

After contact with domestic sheep, five of the six bighorn sheep, including the three

vaccinated ones, died of pneumonia, with no evidence of any protection from the vaccine.
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DISCUSSION

A variety of field observations spanning many decades led to the hypothesis that

bighorn sheep have a high probability of developing fatal pneumonia following contact

with domestic sheep.  Subsequently, numerous independent experiments have tested this

contact hypothesis, and the results have repeatedly corroborated it (Table 1, Table 2).

There have been numerous opportunities to falsify the contact hypothesis under controlled

conditions and none has done so.  Many bighorn sheep have died in those experiments,

and it seems unlikely that more such experiments will add further knowledge to the contact

hypothesis.

The stress and pathogen transmission hypotheses were proposed as two basic

mechanisms to explain the results of contact experiments; but only the pathogen

transmission hypothesis was consistent with the experimental data.  The pathogen

transmission hypothesis and the more refined fatal strains hypothesis have been tested

and corroborated by M. haemolytica inoculation experiments.  While the realistic nature

of the inoculation doses might be questioned, domestic sheep similarly inoculated

remained healthy, as did control bighorn sheep; and similar inoculation doses of M.

haemolytica strains cultured from bighorn sheep produced no clinical effects in either

sheep species.  These results are consistent with expectations from the fatal strains

hypothesis and provided opportunities for falsification.

The effort to identify organisms causing pneumonia in bighorn sheep following

contact with domestic sheep has not yielded simple answers; instead, this situation appears

complex with many potentially pathogenic bacteria of multiple species identified.  In

part, this may reflect limitations of the technology applied to this question.  New culture-

independent methods are greatly expanding knowledge of microbial communities

inhabiting animals (Eckburg et al. 2005) and are beginning to shed new light on disease

transmission (Tanner et al. 1999).  However, the hunt to identify organisms causing

pneumonia in bighorn sheep appears to have been limited by a traditional search for

specific bacterial species or strains.  The expanding understanding of potential mechanisms

underlying pathogenicity in other diseases, e.g., horizontal gene transfer (Schubert et al.

2009), may explain why such a traditional approach has not been successful for bighorn

sheep.  Indeed, even criteria for defining bacterial species remain unclear (Fraser et al.

2009).

Definitive identification of pathogens causing fatal pneumonia in bighorn sheep is a

question of scientific interest that may ultimately have practical applications.  However,

the inability to definitively and consistently identify pathogens responsible for all bighorn

sheep deaths following contact with domestic sheep does not have bearing on the question

of whether such contact has a high probability of leading to deaths of bighorn sheep.

These are different questions that frequently have been inappropriately intertwined.

Shipping fever is a similar respiratory disease problem that costs the U. S. livestock

industry many millions of dollars annually (Rehmtulla and Thomson 1981); yet, it also

has not yielded a single causative disease agent despites decades of intensive research

(Storz et al. 2000).

A glance backwards to the early days of human public health shows that stalling

epidemics has not required complete knowledge of the disease mechanism or identification

of the pathogen.  Without any knowledge of the microbial cause of cholera, John Snow

hypothesized that the source of the 1849 London epidemic as water from one well.  He

DOMESTIC AND BIGHORN SHEEP RESPIRATORY DISEASE
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tested his hypothesis by removing the handle to the pump for that well, which provided

corroboration when the epidemic ended abruptly (Glass 1986, Garrett 1994).  His

hypothesis was analogous to our contact hypothesis and his scientific conclusions did

not require knowledge of the specific pathogen causing the disease.  In fact, it was another

three decades after Snow halted that particular epidemic before the cholera bacterium

was established as the cause of that disease (Howard-Jones 1984).  Because city planners

refused to accept Snow’s reasoning that water contaminated by sewage was the source of

the epidemic, cholera outbreaks continued to plague London for decades (Garrett 1994).

The resistance of some to the apparent role of domestic sheep in bighorn sheep pneumonia

suggests a parallel situation.

One of the principal reasons some critics have cited for doubting the contact

hypothesis is that Koch’s postulates for establishing a causative relationship between a

microbe and a disease have not been convincingly fulfilled.  Among other things, Koch’s

postulates propose that to identify a microbial agent as the cause of a human disease, it is

necessary to isolate the same organism from each case of the disease, and to produce that

disease in an animal by inoculating it with that agent cultured from a diseased individual

(Fredericks and Relman 1996).  While the same postulates apply to animal diseases,

Hanson (1988) concluded that the application of Koch’s postulates to the study of wildlife

diseases was a simplistic approach to a complex situation that had little meaning given

current knowledge and technology, and this general concern has been echoed by others

(Evans 1976, Fredericks and Relman 1996).  Indeed, Koch himself later recognized that

his postulates could not be satisfied in every case (Fredericks and Relman 1996).  The

respiratory disease relationship between domestic and bighorn sheep appears to epitomize

that conclusion.  By the definition of a disease implied by Koch’s postulates, the disease

phenomenon reviewed here may involve multiple disease processes involving multiple

microbial species and strains.  Additionally, a lesson from studies using culture-

independent PCR methods is that Koch’s postulates can be applied to only a small fraction

of potential pathogens that can be cultured for inoculation.

This review examined only the experimental evidence concerning whether domestic

sheep are a likely source of respiratory pathogens potentially fatal to bighorn sheep.

How any situation of potential contact between these species in the wild will play out is a

complex question that involves a series of probabilistic events.  First is the probability of

contact between the two species.  Second is the probability that pathogenic strains are

transferred.  Third is the probability that pathogen transmission will lead to pneumonia, a

probability possibly influenced by the status of the immune system of the bighorn(s)

receiving pathogenic strains relative to the dose received.  Fourth is the process of

pathogen transfer within an infected bighorn sheep population.  Fifth is the probability of

death of infected individuals, which will likely vary among populations due to multiple

variables, including genetic constitution of the herd, nutrition, environmental stressors,

and the virulence of pathogen(s).  Because post die-off population dynamics are often

influenced by survivors of such pneumonia epizootics that carry and transmit respiratory

tract pathogens to lambs for years (Foreyt 1990, Coggins and Matthews 1992), there are

questions of yet longer term interactions between herd immunity and pathogens.  Below

we touch on a few questions of this larger disease question.

Sheep in general are susceptible to pneumonia, and bighorn sheep appear particularly

susceptible to this disease, exhibiting periodic pneumonia die-offs in the Rocky Mountain

region (Buechner 1960, Stelfox 1971).  While some of these epizootics can be traced to
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contact with domestic sheep and subsequent inter-population migration of pathogens

within metapopulations (Goodson 1982, Onderka and Wishart 1984, George et al. 2008),

there is a large literature that we do not review documenting pneumonia outbreaks and

die-offs in bighorn sheep populations with no known recent prior contact with domestic

sheep (Goodson 1982, Martin et al. 1996).  Researchers typically have attributed these

latter pneumonia outbreaks to various environmental conditions likely to predispose wild

sheep to respiratory disease (Festa-Bianchet 1988, Monello et al. 2001), but Hobbs and

Miller (1992) suggested that such conditions might not be necessary.  However, the lack

of any documented pneumonia epizootics in the large expanse of wild sheep range in

Canada and Alaska, where there has been almost (Heimer et al. 1992) no opportunity for

direct or indirect contact with domestic sheep (Hoefs and Cowan 1979, Hoefs and Bayer

1984, Monello et al. 2001, Jenkins et al. 2007) is a pattern needing explanation.  Among

potential hypotheses is that bighorn sheep populations that have survived past pneumonia

epizootics resulting from contact with domestic sheep continue to carry respiratory

microbes from domestic sheep that (1) are lacking in Alaska and most of Canada; and, (2)

render these bighorn sheep more susceptible to pneumonia when various environmental

conditions converge to compromise immune systems and/or there is an evolutionary

change in pathogen virulence.

The role of predisposing factors in outcomes of pneumonia epizootics of wild

bighorn sheep populations stemming from recent contact with domestic sheep also is

unclear.  Results from pen experiments suggest that the virulence of pathogens transferred

in such contact can overpower the immune system of bighorn sheep regardless of prior

physical condition and diet quality; but, the applicability of experimental results to wild

situations has nevertheless been questioned, and such epizootics in the wild do vary

considerably in the proportion of the herd that dies (ca. 50-100%; Goodson 1982, Martin

et al. 1996).  While extensive replicated experiments on wild populations would be

desirable to help clarify cause and effect, it is doubtful that such research will occur.

Statistically it would be appropriate to have at least three treatment and three control

populations.   Given the value of the bighorn sheep resource and the implications of the

existing data reviewed here, it is unlikely that any agency with jurisdiction over bighorn

sheep would be willing to subject multiple healthy populations of bighorn sheep to the

risk of a severe pneumonia epizootic resulting from such an experiment.  Ethical questions

also might arise.  As scientific experiments, the pen trials we reviewed were carried out

specifically to control as many confounding variables operating in wild populations as

possible in order to best measure the effects of the variable of interest.  In that regard

those pen trials potentially yield more important information than might be obtained

from experiments involving wild populations.  Contact between domestic and bighorn

sheep in the wild may not always produce the same consistency of results seen in

controlled pen studies because of variables outlined above; however, it is well known in

epidemiology that probabilities of disease transmission to susceptible hosts increase

with repeated exposure (Frerichs 1995).  Consequently, greater variation in observations

from wild situations might be expected relative to results from pen studies.  A prediction

from the results of pen studies reviewed here might be that repeated opportunities for

contact between domestic sheep and bighorn sheep eventually will lead to a pneumonia

epizootic in the bighorn sheep.  Aune et al. (1998) documented this for one bighorn

sheep population in Montana.
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Relative to resource management decisions, the pertinent question is whether

bighorn sheep have a high probability of developing fatal pneumonia following contact

with domestic sheep.  While desirable, it is not necessary to completely understand details

of the disease process, or even identify responsible pathogens, to make appropriate

management decisions. Relative to other judgments that must be made by resource

management agencies, the potential effect on bighorn sheep of contact with domestic

sheep appears remarkably clear cut.  Where the health of any bighorn sheep populations

is valued, the recommendation has been management actions that prevent contact with

domestic sheep (Foreyt 1994, Foreyt et al. 1994).  Such contact can occur in two ways:

stray domestic sheep contacting bighorn sheep, or bighorn sheep contacting domestic

sheep bands and spreading pathogenic microbes to other bighorn sheep.  Keeping an

adequate spatial buffer between bighorn sheep and domestic sheep has been considered

the most reliable method to prevent contact between these species (Desert Bighorn Council

Technical Staff 1990, Bureau of Land Management 1992, Schommer and Woolever 2001,

Singer et al. 2001). However, this solution may not always be adequate because of distances

bighorn sheep males sometimes travel, and politically is seldom simple to achieve.

Depending on the situation, other approaches may be possible.  Finding a management

solution to this problem is dependent on the parties first agreeing that contact between

domestic and bighorn sheep is a significant health threat for bighorn sheep.  It is our hope

that this review will help assure that such agreements will be based on a complete and

critical review of pertinent scientific information that separates different falsifiable

hypotheses, and thereby does not mix questions that should be addressed independently.
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Abstract

Background: Bronchopneumonia is a population limiting disease of bighorn sheep (Ovis canadensis). The cause of this
disease has been a subject of debate. Leukotoxin expressing Mannheimia haemolytica and Bibersteinia trehalosi produce
acute pneumonia after experimental challenge but are infrequently isolated from animals in natural outbreaks. Mycoplasma
ovipneumoniae, epidemiologically implicated in naturally occurring outbreaks, has received little experimental evaluation as
a primary agent of bighorn sheep pneumonia.

Methodology/Principal Findings: In two experiments, bighorn sheep housed in multiple pens 7.6 to 12 m apart were
exposed to M. ovipneumoniae by introduction of a single infected or challenged animal to a single pen. Respiratory disease
was monitored by observation of clinical signs and confirmed by necropsy. Bacterial involvement in the pneumonic lungs
was evaluated by conventional aerobic bacteriology and by culture-independent methods. In both experiments the
challenge strain of M. ovipneumoniae was transmitted to all animals both within and between pens and all infected bighorn
sheep developed bronchopneumonia. In six bighorn sheep in which the disease was allowed to run its course, three died
with bronchopneumonia 34, 65, and 109 days after M. ovipneumoniae introduction. Diverse bacterial populations,
predominantly including multiple obligate anaerobic species, were present in pneumonic lung tissues at necropsy.

Conclusions/Significance: Exposure to a single M. ovipneumoniae infected animal resulted in transmission of infection to all
bighorn sheep both within the pen and in adjacent pens, and all infected sheep developed bronchopneumonia. The
epidemiologic, pathologic and microbiologic findings in these experimental animals resembled those seen in naturally
occurring pneumonia outbreaks in free ranging bighorn sheep.
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Introduction

Bighorn sheep are a North American species that has failed to

recover from steep declines at the turn of the 20th century despite

strict protections and intensive management, and two populations

(Sierra Nevada and Peninsular) are currently classified as

endangered [1]. Epizootic pneumonia is limiting bighorn sheep

population restoration and as such, the etiology is of considerable

interest. The first appearance of the disease in a population is

typically in the form of epizootics that affect animals of all ages and

is sometimes accompanied by high (.50%) mortality rates.

Subsequently, epizootics affecting primarily lambs may occur for

decades [2]. Various causes have been proposed for this disease,

including lungworms (Protostrongylus sp.) [3–6], Pasteurellaceae,

especially Mannheimia (Pasteurella) haemolytica, [7–12] and more

recently, Mycoplasma ovipneumoniae [13–16]. In a recent

comparative review of the evidence supporting each of these

possible etiologies we concluded that M. ovipneumoniae was most

strongly supported as the primary epizootic agent of bighorn sheep

pneumonia [14]. However, the only two previous experimental

challenge studies with M. ovipneumoniae either did not reproduce

disease [13] or were confounded by challenges with other agents

[16]. The objective of this study was to improve upon previous

investigations to better assess the outcome of experimental

introduction of M. ovipneumoniae to naı̈ve bighorn sheep.

Methods

Ethics statement
This study was carried out in accordance with the recommen-

dations in the Guide for the Care and Use of Laboratory Animals

of the National Institutes of Health and in conformance with
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United States Department of Agriculture animal research guide-

lines, under protocols #03854 and #04482 approved by the

Washington State University (WSU) Institutional Animal Care

and Use Committee. As described in those protocols, euthanasia

was performed by intravenous injection of sodium pentobarbital

for animals observed to be in severe distress associated with

pneumonia during the study and prior to necropsy examination

for surviving animals at the end of each experiment.

Experimental aims
Experiment 1 was conducted to investigate the transmission of

M. ovipneumoniae to bighorn sheep and their subsequent

development of disease, using an infected domestic sheep source.

Experiment 2 was conducted to investigate experimental direct M.
ovipneumoniae infection of a single bighorn sheep and the

subsequent transmission of this agent to conspecifics. Both

experiments were conducted in multiple pens separated by short

distances, which allowed investigation of transmission to both

commingled and non-commingled animals.

Experimental animals
All experimental animals originated from herds and flocks

unexposed to M. ovipneumoniae as determined by repeated testing

with both serology on blood serum and PCR on enriched nasal

swab cultures (using the methods described later in the ‘Micro-

biological testing’ section). In Experiment 1, three hand-reared

bighorn sheep (yearling rams BHS #82 and #89 and yearling ewe

BHS #07) that originated from a captive flock at WSU and three

purchased domestic sheep (adult ewes DS #00 and #01 and

yearling ewe DS #LA) were co-housed in three 46 m2 pens, with

one domestic and one bighorn sheep per pen. Pens were separated

by 7.6–12 m. Experiment 1 animals had all been commingled in a

single pen for 104 days immediately prior to the beginning of this

experiment, as previously described [15]. One of the four bighorn

sheep used in that prior study had died of M. haemolytica
pneumonia, while the other three, which had demonstrated no

signs of respiratory disease in that study, were used in experiment

1. In Experiment 2, wild bighorn sheep captured from the Asotin

Creek population in Hells Canyon were housed in two 700 m2

pens, 7.6 m apart, with three animals per pen (Pen #1: adult ewe

BHS #40, yearling ewe BHS #38, and yearling ram BHS #39;

Pen #2: adult ewes BHS #41 and #42 and adult ram BHS #C).

The study pens had either never previously housed domestic or

bighorn sheep (pen 1 in experiment 1; both pens in experiment 2)

or had been rested for greater than one year since their previous

occupancy by any M. ovipneumoniae infected sheep (pens 2 and 3

in experiment 1) prior to these experiments.

Experimental design
Experiment 1. A domestic ewe (DS #00) was placed in

isolation and experimentally infected with M. ovipneumoniae. The

inoculum consisted of ceftiofur-treated (100 ug/ml, 2 hrs, 37uC;

Pfizer, Florham Park, NJ) nasal wash fluids from a domestic sheep

naturally colonized with M. ovipneumoniae [16]. Following

ceftiofur treatment, no aerobic bacterial growth was observed

from the nasal wash fluids cultured under conditions expected to

permit growth of M. haemolytica, B. trehalosi, or P. multocida
(Columbia blood agar with 5% sheep blood, 35uC, overnight, 5%

CO2). DS #00 was then challenged with the treated nasal wash

fluid by infusion of 15 ml in each nares, 10 ml orally and 5 ml into

each conjunctival sac. Subsequent nasal swab samples obtained on

days 1, 2, 4 and 7 post-challenge were all PCR positive for M.
ovipneumoniae using the method described later in the ‘Microbi-

ological testing’ section confirming that the experimental infection

had been successful. On post challenge day 7, DS #00 was

introduced into pen #1 with BHS #82. Following commingling,

DS #00 and BHS #82 were restrained for collection of nasal

swab samples on days 1, 2, 4, 7, 14, 21, 28, and subsequently at 30

day intervals until the experiment was terminated. Rectal

temperatures were recorded from both sheep approximately twice

each week. Sheep in pens #2 (BHS #89 and DS #01) and #3

(BHS #07 and DS #LA) were restrained for rectal temperature

determination and collection of nasal swabs for microbiology at

approximately monthly intervals. All pens were observed daily for

clinical signs of respiratory disease. The experiment was conducted

October 2009–January 2010.

Experiment 2. BHS #39 was inoculated with M. ovipneu-
moniae just prior to its release into pen #1 with non-inoculated

BHS #38 and #40. Non-inoculated BHS #C, #41, and #42

were housed in pen #2 on the same day. The inoculum for BHS

#39 was prepared as described for that used in experiment 1 but

originated from a different domestic sheep source. In lieu of

computation of colony forming units, which is not possible for M.
ovipneumoniae due to inconsistent growth on plated media, viable

M. ovipneumoniae counts in the inoculum were determined using

most probable number (MPN) using a custom 364 format:

Triplicate enrichment broth tubes were inoculated at each of four

decimal dilutions (1022–1025) of the treated nasal wash fluid [17],

incubated (72 hrs, 35C) then PCR was used to detect growth of

viable M. ovipneumoniae. The treated fluid was determined to

contain 930 MPN/ml (95% confidence interval, 230 to 3800

MPN). Two of the bighorn sheep (BHS #38 and #39) in pen 1

were recaptured by drive net on day 21 of the experiment for nasal

swab sampling to detect M. ovipneumoniae infection; otherwise,

no live animal sampling was conducted in experiment #2 to

reduce the risk of traumatic injury of the wild bighorn sheep

involved. The experiment was conducted December 2011–June

2012.

Biosecurity. In both experiments, routine biosecurity mea-

sures included: 1) the pens containing the single M. ovipneumo-
niae-challenged animals (exposed pens) were located downwind of

the prevailing wind direction from the pens containing no

experimentally M. ovipneumoniae exposed animals (clean pens),

2) order of entry rules were established so that on any single day

exposed pens were routinely entered by animal care staff for

feeding and cleaning only after all work in clean pens had been

completed, and 3) personal protective equipment (coveralls and

boots) used in exposed pens were either not reused, or were

sanitized prior to use in clean pens.

Clinical scores. Clinical score data were determined using

the following cumulative point system: observed anorexia (1), nasal

discharge (1), cough (2), dyspnea (1), head shaking (1), ear paresis

(1) and weakness/incoordination (1).

Microbiological testing. Routine diagnostic testing per-

formed by the Washington Animal Diagnostic Laboratory (fully

accredited by the American Association of Veterinary Laboratory

Diagnosticians) included detection of M. ovipneumoniae-specific

and small ruminant lentivirus-specific antibodies in serum samples

using competitive enzyme-linked immunosorbent assays (cELISA)

[14,18,19], detection of M. ovipneumoniae colonization by broth

enrichment of nasal swabs followed by M. ovipneumoniae-specific

PCR testing of the broths [20,21], detection of Pasteurellaceae in

pharyngeal swab samples by aerobic bacteriologic cultures, and

detection of exposure to parainfluenza-3, border disease, and

respiratory syncytial viruses by virus neutralization antibody assays

applied to serum samples.

PCR tests specific for detection of M. haemolytica, B. trehalosi,
and P. multocida, and lktA (the gene encoding the principal

M. ovipneumoniae-Induced Bighorn Sheep Pneumonia
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virulence factor of M. haemolytica and B. trehalosi) were applied to

DNA extracted from pneumonic lung tissues using previously

described primers (Table 1) and methods with minor modifica-

tions. All reactions were conducted individually in 20 mL volumes

containing 80–300 ng of template DNA. For M. haemolytica, B.
trehalosi, lktA and P. multocida, reactions contained 0.5 units of

HotStar Taq DNA polymerase (Qiagen), 2 mL 10x PCR buffer

(Qiagen), 4 mL Q-solution (Qiagen), 40 mM of each dNTP

(Invitrogen). The M. ovipneumoniae reaction used QIAGEN

Multiplex PCR mix. Primers were used at final concentrations of

0.2 mM (M. haemolytica, B. trehalosi, P. multocida, and M.
ovipneumoniae) or 0.5 mM (leukotoxin A). Each reaction included

an initial activation and denaturation step (95uC, 15 min) and a

final 72uC extension step (10 min for Mhgcp-2, lktA, lktA set-1,

and LM primers; 9 min for KMT primers; 5 min for Btsod and

Mhgcp primers). Cycling conditions were as follows: M.
ovipneumoniae, 30 cycles of 95uC for 30 s, 58uC for 30 s, 72uC
for 30 s; B. trehalosi and M. haemolytica (Mhgcp and Btsod

primers), 35 cycles of 95uC for 30 s, 55uC for 30 s, 72uC for 40 s;

P. multocida and lktA (lktA primers), 30 cycles of 95uC for 60 s,

55uC for 60 s, 72uC for 60 s; M. haemolytica (Mhgcp-2 primers),

40 cycles of 95uC for 30 s, 54uC for 30 s, 72uC for 30 s; lktA (lktA

set-1 primers), 40 cycles of 95uC for 30 s, 52uC for 30 s, 72uC for

40 s. Leukotoxin expression was detected in Pasteurellaceae

isolates by MTT dye reduction cytotoxicity assay as described

previously [22].

The 16S–23S ribosomal operon intergenic spacer (IGS) regions

of M. ovipneumoniae recovered from animals in these studies were

PCR amplified (Table 1) and sequenced as previously described

[23].

16S rDNA analyses to identify the predominant bacterial

flora in pneumonic lung tissues. In previous studies, culture-

independent evaluation of the microbial flora of lung tissues in

naturally occurring bighorn sheep pneumonia revealed a polymi-

crobial flora late in the disease course [13,23]. For comparison, we

applied the same methods to lung tissues of the experimentally

challenged animals in this study. Note that more sensitive

detection of specific respiratory pathogens was provided by the

PCR assays described earlier, whereas these 16S studies were

designed instead to identify the numerically predominant bacteria

in affected lungs. The library size used was based on the binary

distribution to provide a 95% chance of detection of each taxon

comprising 10% or more of the ribosomal operon frequency in the

source tissue. Two 1 g samples of pneumonic lung tissues were

aseptically collected from sites at least 10 cm apart, homogenized

by stomaching, and DNA was extracted (DNeasy tissue kit;

Qiagen, Valencia, CA) from 100 uL aliquots of each homogenate.

16S rDNA segments were PCR amplified and cloned as described

[13]. Insert DNA was sequenced from 16 clones derived from each

of the two homogenates from each animal, and each sequence was

attributed to species ($99% identity) or genus ($97% identity)

based on BLAST GenBank similarity [24].

Results

Experiment 1
M. ovipneumoniae infection of DS #00, introduced into pen 1

to start the experiment, was confirmed by positive nasal swab

samples obtained on days 1, 4, and 7 after inoculation prior to its

introduction into pen #1, and on days 1, 2, 4, 7, 14, 21, 28, 60

and 90 after its introduction into pen #1, confirming that the

experimental colonization had been successful and maintained

throughout experiment 1. M. ovipneumoniae was first detected in

the bighorn sheep (BHS #82) commingled with DS #00 in pen

#1 on day 28, and subsequent tests on days 60 and 90 were also

positive. BHS #82 developed signs of respiratory disease including

nasal discharge (onset day 37); coughing and fever (onset day 42);

and lethargy and ear paresis (onset day 61) (Figure 1a). Signs of

respiratory disease were observed in the bighorn sheep in pens #2

(BHS #89) and #3 (BHS #07) beginning on days 62 and 67,

respectively; these signs also included fever, lethargy, paroxysmal

coughing, nasal discharge, head shaking, and drooping ears. No

signs of respiratory disease were observed in the commingled

domestic sheep at any time during the experiment. M.

Table 1. Primers and PCR reaction targets used in these experiments.

Pathogen/Virulence
gene Target Primer Name Sequence (59 R 39) Size (bp) Reference

M. haemolytica gcp MhgcpF AGA GGC CAA TCT GCA AAC CTC G 267 [33]

MhgcpR GTT CGT ATT GCC CAA CGC CG

M. haemolytica gcp MhgcpF2 TGG GCA ATA CGA ACT ACT CGG G 227 [34]

MhgcpR2 CTT TAA TCG TAT TCG CAG

B. trehalosi sodA BtsodAF GCC TGC GGA CAA ACG TGT TG 144 [33]

BtsodAR TTT CAA CAG AAC CAA AAT CAC GAA TG

P. multocida kmt1 KMT1T7 ATC CGC TAT TTA CCC AGT GG 460 [35]

KMT1SP6 GCT GTA AAC GAA CTC GCC AC

Pasteurellaceae leukotoxin lktA lktAF TGT GGA TGC GTT TGA AGA AGG 1,145 [36]

lktAR ACT TGC TTT GAG GTG ATC CG

M. haemolytica leukotoxin lktA lktAF set-1 CTT ACA TTT TAG CCC AAC GTG 497 [34]

lktAR set-1 TAA ATT CGC AAG ATA ACG GG

Mycoplasma ovipneumoniae 16s rDNA LMF TGA ACG GAA TAT GTT AGC TT 361 [20,21]

LMR GAC TTC ATC CTG CAC TCT GT

Mycoplasma ovipneumoniae 16S–23S IGS MoIGSF GGA ACA CCT CCT TTC TAC GG Variable,490 [23]

MoIGSR CCA AGG CAT CCA CCA AAT AC

doi:10.1371/journal.pone.0110039.t001
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ovipneumoniae was detected in nasal swab samples from all

bighorn and domestic sheep in pens #2 and #3 when sampled on

day 70. The bighorn sheep were euthanized for necropsy on days

93 (BHS #89) and 99 (BHS #82 and #07). At necropsy,

significant abnormal findings were limited to the respiratory tract.

Bronchopneumonia affecting 25–50% of the lung volume was

observed in all three bighorn sheep (Figure 2). Histopathological

examination revealed peribronchiolitis with large lymphoid cuffs,

bronchiectasis with purulent exudates, pulmonary atelectasis, and

hyperplastic bronchial epithelia lacking visible cilia (Figure 2).

Experiment 2
On day 21 following release of the inoculated bighorn into pen

#1, M. ovipneumoniae was detected in the inoculated animal and

one pen mate (BHS #38 and #39); the third animal (BHS #40)

evaded capture and sampling on that day. The first signs of

respiratory disease were observed in pen #1 animals on day 21

during drive net capture for sampling, apparently triggered by

exertion (Figure 2a). On day 34, inoculated BHS #39 died in pen

#1. On day 49, signs of respiratory disease were first observed in

the bighorn sheep in pen #2 (Figure 2b). On days 65 and 109,

#41, and #42 in pen #2 died or were euthanized in extremis. The

surviving three bighorn sheep exhibited varying degrees of

respiratory disease: BHS #38 showed persistent respiratory

disease, while BHS #40 and #C showed decreasing respiratory

disease over time, which became minimal after days 161 and 154,

respectively. On day 204, the three surviving bighorn sheep were

euthanized for necropsy. At necropsy, significant abnormal

findings were limited to the respiratory tract. All six bighorn

sheep had bronchopneumonia, with consolidation of lung tissue

volumes ranging from an estimated 5% (BHS #40) to 80–100%

(BHS #41) (Figure 2). Histopathological examination revealed

severe peribronchiolitis with large lymphoid cuffs as seen in

experiment 1. Animals that died or were euthanized in extremis

had an overlying necrotizing bronchiolitis (#39) or abscessing

bronchiolitis with bronchiectasis (BHS #41, #42) (Figure 2).

Figure 1. Clinical signs exhibited by M. ovipneumoniae infected bighorn sheep. Clinical scores (3-day moving averages) of bighorn sheep
following introduction of M. ovipneumoniae: A) Experiment 1, 3 separate pens; solid line, Pen 1, BHS #82; dashed line, Pen 2, BHS #89; dotted line,
Pen 3, BHS #07; B) Experiment 2, Pen 1: solid line, BHS #39 (died day 34); dashed line, BHS #40; dotted line; BHS #38.; C) Experiment 2, Pen 2: solid
line, BHS #42 (euthanized day 109); dotted line, BHS #41 (died day 65); dashed line, BHS #C.
doi:10.1371/journal.pone.0110039.g001

M. ovipneumoniae-Induced Bighorn Sheep Pneumonia

PLOS ONE | www.plosone.org 4 October 2014 | Volume 9 | Issue 10 | e110039



Microbiology
All bighorn sheep in both experiments seroconverted to M.

ovipneumoniae (Table 2). Most experimental animals had neu-

tralizing antibody to parainfluenza-3 virus, but no significant

changes in antibody titers were observed during the experimental

period. Detectable antibody to other ovine respiratory viruses,

including border disease virus, ovine progressive pneumonia virus,

and respiratory syncytial virus was occasionally observed in single

samples.

M. ovipneumoniae was detected at necropsy in both upper and

lower respiratory tracts of all bighorn sheep except BHS #40

whose lung tissues were PCR negative and whose upper

respiratory samples were PCR indeterminate (Table 3). Aerobic

cultures and/or PCR tests identified B. trehalosi from pneumonic

lung tissues from all bighorn sheep in both experiments (Table 3).

B. trehalosi isolates from BHS #82 and #07 carried lktA and

expressed leukotoxin activity (Table 3). P. multocida and M.
haemolytica were not detected in these animals by either aerobic

culture or PCR.

Culture independent survey of bacteria in pneumonic
bighorn sheep lung tissues

DNA sequences of cloned 16S rDNA revealed that the

predominant bacterial species in pneumonic sections of lung were

Figure 2. Gross and histologic lesions in lungs of bighorn sheep experimentally infected with M. ovipneumoniae. Images of BHS #82 (A,
B), BHS #39 (C, D), BHS #C (E, F) and BHS #42 (G, H). Original magnification of histologic images was 200X (B, D, H) or 100X (F).
doi:10.1371/journal.pone.0110039.g002
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diverse (Table 4). In experiment 1, M. ovipneumoniae was

detected in the lung tissues of all animals. B. trehalosi also

comprised substantial proportions of the pneumonic lung flora in

two animals (BHS #82 and #07), while obligate anaerobic

species, primarily Fusobacterium spp., predominated in the third

animal (BHS #89). The flora identified in the pneumonic lungs of

the animals in experiment 2 was also substantially comprised of

mixed obligate anaerobes especially Fusobacterium spp. (Table 4).

Molecular epidemiology of respiratory

pathogens. Consistent with epidemic transmission, M. ovip-
neumoniae strains recovered from all experimental sheep within

each experiment shared identical IGS DNA sequences with the

respective challenge inoculum (GenBank HQ615162 in experi-

ment 1; KJ551511 in experiment 2).

Discussion

The most striking finding of these experiments was the high

transmissibility of M. ovipneumoniae and the consistent develop-

ment of pneumonia that followed infection of bighorn sheep. The

bacterium was naturally transmitted from single experimentally

inoculated animals (a domestic sheep in experiment 1 and a

bighorn sheep in experiment 2) to all animals within and between

pens up to 12 m distant. Eight of nine bighorn sheep exposed to

M. ovipneumoniae developed severe bronchopneumonia and

three died, while all the domestic sheep remained healthy.

Previous experimental challenge studies conducted with M.
haemolytica or B. trehalosi in the absence of M. ovipneumoniae
have not documented transmission. For example, Foreyt et al. [8]

Table 2. Antibody responses to M. ovipneumoniae and parainfluenza-3 (PI-3) virus.

M. ovipneumoniae1 PI-3 virus2

Experiment ID Pen Pre3 Post3 Pre3 Post3

1 82 1 –8% 93% 512 512

1 89 2 –7% 88% 128 128

1 07 3 –1% 92% 256 512

2 38 1 –6% 74% Neg 64

2 39 1 –13% 67% Neg ,32

2 40 1 –23% 75% 64 512

2 41 2 –19% 82% 512 NT

2 42 2 –11% 82% 256 NT

2 C 2 –4% 66% 256 512

1M. ovipneumoniae antibody detected by cELISA, expressed as percentage inhibition of the binding of an agent-specific monoclonal antibody [14,18].
2PI-3 virus neutralizing antibody detected by virus neutralization [37].
3Pre samples in experiment 1 were obtained on the day that the M. ovipneumoniae colonized domestic sheep was introduced to pen 1 and in experiment 2 were
obtained on the day that BHS #39 was inoculated with M. ovipneumoniae. ‘Post’ samples in both experiments were obtained at necropsy. Neg = No titer detected.
NT = Not tested, due to inadequate specimen volume.
doi:10.1371/journal.pone.0110039.t002

Table 3. Microbiologic findings from pneumonic lung tissues, based on aerobic culture and species specific PCR.

Expt. ID Bacterial pathogens identified in pneumonic lung tissues

B. trehalosi M. haemolytica lktA M. ovipneumoniae Other5

1 82 Cult, sodA1 Neg2 Pos3 16S4 None

1 89 Cult, sodA Neg Neg3 16S Pasteurella sp.5

1 07 Cult, sodA Neg Pos 16S Pasteurella sp.

2 38 Cult, sodA Neg Neg 16S Pasteurella sp.

2 39 NT, sodA NT, Neg2 Neg 16S NT5

2 40 Cult Neg Neg Neg4 Trueperella pyogenes5

2 41 Cult, sodA Neg Neg 16S None

2 42 Cult Neg Neg 16S None

2 C Cult Neg Neg 16S Pasteurella sp.

1Cult = B. trehalosi detected by bacterial culture; sodA = B. trehalosi detected by sodA species-specific PCR (Table 1); NT = Unable to test by bacterial culture (overgrowth
by Proteus sp.).
2Neg = M. haemolytica not detected by either bacterial culture or by PCR with either gcp primer set (Table 1); NT = Unable to test by bacterial culture (overgrowth by
Proteus sp.).
3Neg = Pasteurellaceae lktA not detected in DNA extracts from pneumonic lung tissues by two different lktA PCRs (Table 1) [34,36]. Pos = lktA detected in B. trehalosi
isolates obtained from BHS #82 and #07 [36].
416S = M. ovipneumoniae detected by PCR (Table 1) [20]; Neg = M. ovipneumoniae not detected by PCR.
5Pasteurella sp., Trueperella pyogenes = Bacteria isolated and identified by aerobic culture; Pasteurella sp. were determined not to be B. trehalosi, M. haemolytica, or P.
multocida; NT = Unable to test by bacterial culture due to overgrowth by Proteus sp.
doi:10.1371/journal.pone.0110039.t003
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Table 4. Microbiologic findings by 16S clone library (culture independent) method.

Expt. ID Bacterial species identified in pneumonic lung tissues

Btre1 Movi1 Fuso1 Prev1 Porphyro1 Other1

1 82 20 (62.5)2 8 (25) 0 3 (9.4) 0 1 (3.1)

1 89 1 (3.1) 7 (21.9) 21 (65.6) 1 (3.1) 0 2 (6.3)

1 07 16 (50.0) 12 (37.5) 0 0 0 4 (12.5)

2 38 4 (7.1) 2 (3.6) 8 (14.3) 20 (35.7) 9 (16.1) 13 (23.2)

2 C 0 0 17 (30.4) 5 (8.9) 19 (33.9) 15 (26.8)

2 39 2 (6.3) 0 24 (75.0) 0 0 6 (18.8)

2 40 0 0 0 0 0 56 (100.0)

2 41 1 (3.1) 0 21 (65.6) 5 (15.6) 0 5 (15.6)

2 42 0 0 31 (96.9) 0 0 1 (3.1)

1Btre = B. trehalosi; Movi = M. ovipneumoniae; Fuso = Fusobacterium sp.; Prev = Prevotella sp.; Porphyro = Porphyromonas sp.; Other = taxa other than those previously listed, each comprising ,5% of sequenced clones.
2N (%) of the sequenced 16S clones from each animal whose DNA sequences were identical to those of the tabulated bacterial species in each column.
doi:10.1371/journal.pone.0110039.t004
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and no virucidal treatments were applied. However, a previous

study using ultrafiltrates of bighorn sheep pneumonic lung tissues

or nasal washings from domestic sheep failed to reproduce any

respiratory disease in inoculated susceptible bighorn sheep [16]. In

addition, serologic monitoring for the predominant domestic sheep

respiratory viruses did not demonstrate seroconversion of the

experimental animals in this study, as described in the Results and

in Table 2. Therefore, the most parsimonious interpretation of the

data presented here is that the disease observed resulted from M.
ovipneumoniae infection and the sequelae of that infection.

The transmission of M. ovipneumoniae from pen-to-pen in these

experiments strongly suggests that direct contact is not necessary

for epizootic spread of pneumonia in bighorn sheep. Feeding,

watering and other procedures involving animal care or research

staff were designed to minimize the risk of human or fomite-

mediated transmission of the pathogen from pen to pen, although

we recognize it is impossible to completely rule out this possibility.

On the other hand, since aerosolized droplet transmission is

recognized as a transmission route for the closely related

bacterium, Mycoplasma hyopneumoniae (the cause of atypical

pneumonia of swine) [32], it is plausible that a similar transmission

mode occurs with M. ovipneumoniae. Infectious aerosols gener-

ated by coughing animals would likely contribute to the explosive

nature of the pneumonia outbreaks observed following initial

introduction of M. ovipneumoniae into naı̈ve bighorn sheep

populations.

In conclusion, we demonstrated that experimental M. ovipneu-
moniae infection of naı̈ve bighorn sheep induces chronic, severe

bronchopneumonia associated with multiple secondary bacterial

infections and that this infection spread rapidly to animals both

within the same pen and to animals in nearby pens. The

significance of these findings would be clarified by parallel

experiments specifically designed to determine transmissibility

and associated disease outcomes in other agents associated with

bighorn sheep pneumonia, particularly M. haemolytica, in the

absence of M. ovipneumoniae. Furthermore, the case-fatality rates

of M. ovipneumoniae infected animals described here contrasts

with the nearly 100% mortality that follows experimental

commingling of bighorn sheep with presumptively or documented

M. ovipneumoniae-positive domestic sheep and suggests an

important role for polymicrobial secondary infections in deter-

mining mortality rates, which could be investigated in future

studies. Finally, M. ovipneumoniae was still detected in nasal swab

samples of several surviving bighorn sheep that were euthanized at

the completion of these studies, suggesting that survivors of

naturally occurring pneumonia outbreaks may continue to carry

and shed this agent in nasal secretions. Such carriage may provide

a mechanism for the post-invasion disease epizootics in lambs

described in free-ranging populations. If so, this presumptive

carrier state requires further study to characterize the factors that

determine its occurrence and persistence, as these may be critical

for the development of effective management control measures for

this devastating disease.
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ABSTRACT: One of the most severe threats to bighorn sheep (Ovis canadensis) populations is
disease. With the objective of projecting possible epizootic consequences to bighorn sheep
population dynamics, we examined 23 epizootic mortality episodes from presumably known causes
that occurred in the United States and Canada from 1942 to 2005. These outbreaks were
correlated with population size using regression models. Epizootic origins were documented by
considering contact with a ‘‘new’’ pathogen for the bighorn sheep population or pneumonic
processes, presumably triggered by stress. We suggest mortality rates are negatively related to
population size in a logarithmic function, and offer a model to estimate the percentage of disease-
related mortalities for a given population size of bighorn sheep. From a disease dynamics
perspective, we suggest a minimum population of 188 bighorn sheep would be required to insure
long-term persistence in the presence of epizootic disease.

Key words: Diseases, epizootics, Ovis canadensis, population size.

INTRODUCTION

Bighorn sheep populations have de-
creased significantly in recent decades due
mainly to habitat fragmentation and degrada-
tion, poaching, disease, urban development,
and human recreational activities (Valdez and
Krausman, 1999). The total population of
bighorn sheep in Mexico (Ovis canadnesis
mexicana, Ovis canadnesis cremnobates, and
Ovis canadnesis weemsi) is estimated be-
tween 5,500 and 8,800 animals (Medellin et
al., 2005) distributed in Sonora, Baja Califor-
nia, and Tiburon Island. Bighorn sheep were
extirpated from Nuevo León in the 1930s and
from Chihuahua (Heffelfinger and Marquez-
Muñoz, 2005) and Coahuila around the 1970s
(Espinosa et al. 2006). Although conservation
efforts, including reintroduction programs,
are occurring in Chihuahua (Cassaigne, pers.
obs.) and Coahuila (McKinney and Delga-
dillo-Villalobos, 2005; Sandoval and Espinosa-
Treviño, 2001), the vast majority of the
Mexican populations comprise only a few
dozen individuals (Dirección General de Vida
Silvestre, unpubl. data).

Although there is a general understand-

ing of the role diseases play in the survival
of populations, in recent years this aspect
has gained importance in the study,
management, and conservation of wildlife.
Disease has been considered the primary
cause of many bighorn sheep population
extinctions (Gross et al., 2000). Bighorn
sheep are more susceptible than other
sheep to a variety of pathogens that have
been related to pneumonic epizootics with
mortality rates of 25% to 100% (Onderka
and Wishart, 1982; Jessup, 1985; Festa-
Bianchet, 1988; Sandoval, 1988; Miller et
al., 1991). The presence of domestic
animals, especially domestic sheep (Ovis
aries), adjacent to or in the same habitat as
bighorn sheep increases the risk of trans-
mission of pathogens that can be fatal for
bighorn sheep (Ough and De Vos, 1986;
Ramey et al., 2000). Additionally, animals
that are restricted to small habitats or
habitat fragments increase the possibility
of retransmission of some diseases (Risen-
hoover et al., 1988) by remaining in
contact with the sources of infection.

In addition to this increased suscepti-
bility, several factors, including human
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activities, the presence of domestic and
feral livestock, climate change, and popu-
lation isolation that can lead to local
overgrazing, can provoke chronic stress,
which decreases immune response
(Pruett, 2003; Kemenya and Schedlow-
skib, 2007). Stress is a key factor that can
increase the risk of an epizootic outbreak.
Finally, the forced isolation in which many
bighorn sheep populations exist (Allen,
1980) promotes inbreeding depression.
Many researchers have suggested that
detrimental characteristics associated with
this process, such as the loss of evolution-
ary adaptability and the increase of disease
can substantially increase risk of local
extinction (O’Brien and Everman, 1988;
Mills and Smouse, 1994; Saccheri et al.,
1998).

Considering these factors, the need to
understand the possible impact of epizo-
otics among bighorn sheep populations of
differing sizes is apparent. Specifically, we
should be asking whether smaller popula-
tions have greater mortality rates than
larger populations, and whether this plac-
es them at greater risk of extinction.
Smaller populations may experience more
direct contact among individuals, resulting
in faster transmission rates of pathogens.
Also, being gregarious, bighorn sheep
might also become more stressed when
living in reduced numbers.

This study was designed to determine
the existence, type, and level of association
between population size and mortality rate
during epizootics in bighorn sheep popu-
lations. In addition, we estimate and
suggest a minimum viable population size
that considers disease, and evaluate possi-
ble risks of extinction of bighorn sheep
populations related to epizootic events.

MATERIALS AND METHODS

We compiled reports from the literature
documenting disease outbreaks that lasted 1–
15 yr in bighorn sheep populations of known
size in North America. To define an epizootic
event, we used 30% as the defining mortality
level. Among documented epizootics of free-

ranging bighorn sheep populations that oc-
curred in the USA and Canada, we used only
those in which the initial population size,
mortality rate, and presumed cause were
reported. Mortality rates reported did not
identify specific age or gender segments of
the population. The time line we considered
for the epizootic mortalities was as reported by
the authors from the time when mortalities
were first observed until the population was
presumably no longer decreasing. From this
analysis we identified two different potential
origins of epizootics. The first were epizootics
that originated from a suspected contact with a
new or unknown pathogen to which bighorn
sheep had no natural defenses. These included
some Pasteurella and Mannheimia serotypes
from domestic sheep and were considered as
introduction of a new pathogen. Secondly, we
considered epizootics that originated from
pathogens that were most likely present in
the population but disease may have been
triggered by external stress. These were
considered as stress-induced.

Scabies has been related to several epizoot-
ics but has also been detected in populations
with no attributed mortalities (Sandoval, 1980;
Welsh and Bunch, 1982; Boyce and Weisen-
berger, 2005). Therefore, we classified these
epizootics based exclusively on the associated
factors reported by the authors. If stress
factors were described, we considered the
epizootic as stress-induced, but if no other
factor besides scabies was reported, we
categorized it to be of new-pathogen origin.
Epizootics where the possible origin seems to
be related to both of the cited factors along
with the presence of livestock were considered
to be of mixed origin, and were considered
only for the general analysis. Mortality per-
centages were graphed by the initial popula-
tion size and a logarithmic regression line was
fitted. This model was used because it
stabilizes when a population is projected to
infinity.

To calculate an estimated mortality rate for
a specific population size, we converted the
logarithmic model to a linear model to develop
a more accurate estimation. The formulas
obtained were applied to different hypotheti-
cal population sizes. Although the minimum
viable population size for bighorn sheep is
controversial, most researchers recommend a
founder population of 41 to 125 animals
(Berger, 1990; Ehrenfeld, 1994; Gross et al.,
2000; Singer et al., 2000a, b, 2001). Manage-
ment of the founder population may assist
populations below that range to persist for the
long term. However, for this analysis we
considered 50 animals as the minimum size
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for which a bighorn population would be able
to recover after an epizootic event.

RESULTS

Since the 1880s, at least 360 epizootic
episodes have been documented in bighorn
sheep populations from the USA and
Canada. From these we analyzed 23 that
had the information necessary for our
analysis (Table 1). From the 23 episodes,
13 originated from a new pathogen. Of these,
84% were pneumonias derived from contact
with domestic sheep, 8% were suspected to
have resulted from contact with domestic
sheep, and 8% were scabies where the
population apparently had not been exposed
previously. We found eight cases of epizoot-
ics triggered by stress. Of these, three (37%)
were related to changes in weather (and two
[25%] of these three were complicated with
scabies), 3 (37%) were related to close
human activities including capture events,
and the remaining two (25%) were related to
multiple factors such as the presence of
cattle, human activities, population peaks, or
extreme weather conditions (e.g., prolonged
droughts, extreme low temperatures). Two
cases were considered of mixed origin
(Aravaipa Canyon [Mouton et al., 1991]
1989 and Hells Canyon ram 1995 [Cassirer
et al., 1996]) and were counted only in the
total epizootics analysis. In the case of the
San Andres epizootic (Sandoval, 1980), we
considered only the first years of the
epizootic (1976–78), in which the most
severe decline was observed. This event
might be analyzed in the future as a case of
continuing stress plus the presence of
psoroptic scabies, which, after a period of
more than 20 yr (1976–97) resulted in the
decline of a population of more than 200
sheep to a single ewe (Boyce and Weisen-
berger, 2005). The remaining epizootics
were considered in their total period of
decline (#15 yr). All but two of the studies
examined reported the duration of mortali-
ties at #5 yr.

In the total epizootics analysis a nega-
tive logarithmic relationship was found

between population size before the epizo-
otic (initial size) and the mortality in the
epizootic (Fig. 1; r250.4286, SE516.03,
P,0.01). When dividing epizootics by
their origin, we found no relationship for
the new-pathogen origin but a negative
logarithmic relationship for the stress-
induced origin (Fig. 2; r250.8055, SE5

14.9, P,0.01). In epizootics originated by
stress, mortality rate was more predictable
than when we considered total epizootics.
For the estimated mortality rate related to
a certain hypothetical population size, we
used the equation obtained from the
conversion of the logarithmic function to
a linear model. Total epizootics estima-
tions were based on the equation:
y585.0890+(20.06293x); r250.4283; SE5

4.84. Stress-induced epizootics estima-
tions were based on the equation y5

83.6310+(20.07055x); r250.7839; SE5

5.139.
To have a high probability of persisting,

populations should consist of at least 173
animals to survive a stress-induced epizo-
otic (Table 3) and 188 animals to survive a
general epizootic (Table 2).

DISCUSSION

The relationship between percentage of
mortality and population size suggests that
future minimum viable population size
(MVP) for bighorn sheep should be
greater than conventionally reported to
account for the high risk of disease.
Usually MVP considers only genetic,
demographic, and environmental factors
(Primack, 2001), and disease is considered
as natural and predictable. Bighorn sheep
are more susceptible than other ovine
species to certain pathogens. The popula-
tion impact of an epizootic may be great
enough to affect population persistence
through reduced recruitment and con-
tinuing mortality that may occur for 3–5 yr
(Jessup, 1985; Gross et al., 2000). Such
impacts could result in the local extinction
of a population. Gross et al. (2000)
demonstrated that disease was the most
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TABLE 1. Epizootics and mortalities reported in bighorn sheep (Ovis canadensis) in the USA and Canada.

Epizootic date, place

Initial
population/
mortality

(%)b

Associated
disease/possible

cause
Origin of
epizootic Reference

1881–85, Wyoming U/U Scabies Unknown Lange, 1980
1880–90, Montana U/U Scabies Unknown Lange, 1980
1870–80, Idaho U/U Scabies Unknown Goodson, 1982
1870–79, California U/U Scabies Unknown Lange, 1980
1900–20, Rock Creek, Montana U/U Not determined Unknown Goodson, 1982
1917–30, Rocky Mountain National

Park, Colorado
U/U Pneumonia Unknown Goodson, 1982

1916–22, Utah U/U Scabies Unknown Goodson, 1982
1925, Sun River, Montana U/70 Not determined Unknown Goodson, 1982
1931, Colorado U/U Scabies Unknown Lange, 1980
1936, Oregon U/U Scabies Unknown Lange, 1980
1939, Kootenay National Park, British

Columbia
U/U Pneumonia Unknown Goodson, 1982

1942–50, Thompson Falls, Montanaa 50/100 Contact with domestic
sheep

New pathogen Goodson, 1982

1950, Dinosaur National Monument,
Colorado

U/100 Not determined Unknown Goodson, 1982

1965–70, Upper Rock Creek, Mon-
tanaa

150/100 Pneumonia/contact with
domestic sheep

New pathogen Goodson, 1982

1965, Bull River, British Columbiaa 250/97 Pneumonia/contact with
domestic sheep

New pathogen Goodson, 1982

1955–70, Big Hatchet, New Mexicoa 125–150/84 Drought and other
factors

Stress factors Watts, 1979

1971, Black Gap Wildlife Manage-
ment Area, Texasa

20/90 Pneumonia/stress when
being released

Stress factors Kilpatric, 1982

1976–78, San Andres National Wild-
life Refuge, New Mexicoa

200/67 Scabies/changes in
weather

Stress factors Sandoval, 1980

1980–81, Black Mountains, California
and Nevadaa

511/38 Scabies/drought, high
population density

Stress factors Welsh and
Bunch, 1982

1980–81, Waterton Canyon, Colo-
radoa

77/77 Pneumonia/human
activities

Stress factors Bailey, 1986

1981–82, Macquire Creek, British
Columbia, Canadaa

50/52 Pneumonia/contact with
domestic sheep.

New pathogen Goodson, 1982

1980, Lava Beds National Monument,
Californiaa

42/76 Pneumonia/capture
stress

Stress factors Blaisdell, 1982

1981, Mormon Mountains, Nevadaa 600/50 Pneumonia/contact with
domestic sheep

New pathogen Jessup, 1981

1979–81, Methow Game Range,
Washingtona

14/93 Pneumonia/contact with
domestic sheep

New pathogen Foreyt and
Jessup, 1982

1982, Wigwam, British Columbia,
Canadaa

300/50 Pneumonia/contact with
domestic sheep

New pathogen Goodson, 1982

1988, Warner Mountains, Californiaa 65/100 Pneumonia/contact with
domestic sheep

New pathogen Weaver, 1989

1981, Latir Parks, New Mexicoa 36/100 Pneumonia/contact with
domestic sheep

New pathogen Sandoval, 1988

1985, Sheep River Wildlife Sanctuary,
Albertaa

250/54 Apparent pneumonia Stress factors Festa-Bianchet,
1988

1986, Lostine, Wallowa Mountains,
Oregona

97/70 Pneumonia/contact with
domestic sheep

New pathogen Coggins and
Matthews,
1992

1988, Southeast Washingtona 80/62 Scabies/contact with
transplanted Rocky
Mountain bighorn

New pathogen Foreyt et al.,
1990
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important factor influencing bighorn
sheep population dynamics and in a
similar study, Singer et al. (2001) suggest-
ed 292682 animals as the minimum
population size that would be able to
recover from an epizootic. In the state of
Sonora (excluding Tiburon Island) there
are 46 bighorn ranges, which have been
divided into seven wildlife management
system units (SUMAS; Dirección General
de Vida Silvestre, unpubl. data). These
SUMAS are connected bighorn sheep
ranges where these populations may have
contact. Considering that populations
have genetic flow between them, at least
three of these units do not have popula-
tions above 188 animals. Our results
indicate that 188 is the minimum popula-
tion size that would not be at risk of
extinction following an epizootic event.

Causes of bighorn population extinc-
tions often can be associated with addi-
tional factors that are independent of
stress or disease. Predation, for example,
may be important, especially to smaller
populations. Our analyses were based on
historical epizootics and these complex

factors are present today. The information
derived from these historic events were
based on authors’ knowledge of the initial
population sizes and remaining numbers
after the epizootic event, as well as the
possible associated cause. Some of this
information may not be as accurate as
recent estimates. However, we consider
that their observations were reliable for
estimating a general mortality rate of the
populations being studied.

Additional factors beyond population
size should be considered. Current esti-
mates of bighorn sheep populations in
Mexico frequently are based on aerial
survey data. Complex aspects such as
population dynamics, probability of con-
tact with domestic animals, inbreeding
level, genetic flow among populations, and
suitable habitat patch sizes are largely
unknown. Many bighorn populations in
Mexico are isolated and the loss of genetic
variability can reduce population fitness
through decreased reproductive ability
and reduced immunologic capacity (Mun-
son, 1993). These effects can increase
mortality during an epizootic, increasing

Epizootic date, place

Initial
population/
mortality

(%)b

Associated
disease/possible

cause
Origin of
epizootic Reference

1989, Aravaipa Canyon, Arizonaa 195/59 Blue Tongue-EHDb/
drought, cattle
presence

Mixed origins Mouton et al.
1991

1990–91, Whiskey Mountains,
Dubois, Wyominga

600–900/30–40 Pneumonia/cold
temperatures

Stress factors Ryder et al.,
1992

1992–93, East Range, Nevada U/U Not determined Unknown Martin et al.,
1996

1992–93, Desatoya Range, Nevada U/U Pneumonia Unknown Martin et al.,
1996

1995, Hells Canyon, Washington and
Oregon

700/50–75 Pneumonia/presence
of cattle, goats,
domestic sheep

Mixed origins Cassirer et al.,
1996

1997–2000, Kenosha and Tarryall
Mountains, Colorado

250/50 Contact with domestic
sheep

New pathogen George et al.,
2008

2005, Custer State Park, South
Dakotaa

200/75 Contact with domestic
sheep

New pathogen Freeman, 2006

a Epizootic analyzed for this study.
b U 5 unknown; EHD 5 epizootic hemorrhagic disease.

TABLE 1. Continued.
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the probability of population extinction.
Although there are studies of the health
status of bighorn sheep populations, there
is insufficient information from serologic
or mortality studies of Mexican bighorn
sheep populations to fully understand the
pathogens potentially associated with dis-
ease-related declines in these populations.
The potential for disease transmission
following translocations among resident
populations is a factor rarely considered in
Mexico. In many Wildlife Management
and Utilization Units in Mexico, bighorn
sheep are kept in proximity to cattle (2–
5 km) and in some cases they are
separated only by fences (Cassaigne, pers.
obs.). Even though there is no direct
contact between bighorn sheep and do-
mestic animals, many diseases can be
indirectly transmitted by vectors. Goats
have been observed near two important
bighorn sheep areas in Sonora State and
may be associated with population de-
clines in those areas (Lee, 2004). Goats or

cattle are present near bighorn sheep
habitat and, in addition to increased
potential for disease transmission, interac-
tions with goats or cattle may also increase
stress. Bissonette and Steinkamp (1996)
reported avoidance of habitat by bighorn
sheep when livestock were present. Dur-
ing an epizootic in Sierra del Viejo,
Sonora, Mexico, the bighorn population
decreased from 126 sheep in 1993 to 17 in
2003 (Lee, 2004). Specific causes for this
decline are unknown and need to be
understood to support management deci-
sions related to Mexico’s bighorn sheep
recovery program.

FIGURE 1. Negative logarithmic relationship
found between initial population size and mortality
in the analysis of total bighorn sheep epizootics
(1942–2005).

FIGURE 2. Negative logarithmic relationship
found between initial population size and mortality
in bighorn sheep epizootics induced by stress
factors (1942–2005).

TABLE 2. Relationship between initial population
size and the predicted mortality caused by epizootic
events (see Materials and Methods for explanation of
predictive model). For long-term persistence following
an epizootic event (estimated remaining population
$50), a minimum initial population size of $188
animals is required.

Initial
population

Expected
mortality (%)

Estimated
remaining

20 80 4
50 82 9

150 75 37
188 73 50
200 72 56
250 69 77
300 69 102
500 53 235

TABLE 3. Relationship between initial population
size and predicted mortality caused by epizootic
events originating from stress factors (see Materials
and Methods for explanation of predictive model).
For long-term persistence following an epizootic
event, a minimum population size of 173 animals
is required.

Initial
population

Expected
mortality (%)

Estimated
remaining

20 82 3
50 80 10

150 73 40
173 71 50
200 69 62
250 66 85
300 62 114
500 48 260
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Our suggested disease-based MVP size
of 188 animals does not imply that smaller
populations cannot survive after facing an
epizootic event, but populations below
that number may have lower probabilities
of recovery and long-term persistence, and
would probably require more intensive
and costly management. On the other
hand, populations above 188 animals also
could become extinct, since additional
factors such as inbreeding, habitat patch
sizes, fragmentation, predation, and envi-
ronmental conditions can increase mortal-
ity during an epizootic. Minimizing stress
factors and avoidance of close contact with
domestic sheep would decrease the prob-
ability of an epizootic; however, no big-
horn sheep population can be considered
entirely without risk.

Based on 2004 bighorn sheep popula-
tion estimates by the wildlife department
(Dirección General de Vida Silvestre,
unpubl. data) in Sonora, our minimum
population numbers suggests that only
42% of existing bighorn sheep would
persist in the long term. The situation in
the USA and Canada could be similar due
to the fragmentation and isolation of many
populations (Valdez and Krausman, 1999).

Information related to disease and
population dynamics is needed to con-
serve and recover bighorn sheep popula-
tions in Mexico. Results from this study
suggest that individual populations should
be managed to exceed 170 animals but the
causes and population factors (e.g., genet-
ic variability, stress associated with live-
stock contact, increased disease transmis-
sion on shared habitats with domestic
animals) associated with epizootics need
to be better defined to continue to refine
and understand disease risks as they relate
to long-term bighorn sheep management.
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pequeñas. In Fundamentos de conservación
biológica. Perspectivas latinoamericanas, R. Pri-
mack, R. Roı́z, P. Feinsinger, R. Dirzo and F.
Massardo (eds.). Fondo de Cultura Económica,
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Summary

1. Bighorn sheep mortality related to pneumonia is a primary factor limiting population

recovery across western North America, but management has been constrained by an incom-

plete understanding of the disease. We analysed patterns of pneumonia-caused mortality over

14 years in 16 interconnected bighorn sheep populations to gain insights into underlying dis-

ease processes.

2. We observed four age-structured classes of annual pneumonia mortality patterns: all-age,

lamb-only, secondary all-age and adult-only. Although there was considerable variability

within classes, overall they differed in persistence within and impact on populations. Years

with pneumonia-induced mortality occurring simultaneously across age classes (i.e. all-age)

appeared to be a consequence of pathogen invasion into a na€ıve population and resulted in

immediate population declines. Subsequently, low recruitment due to frequent high mortality

outbreaks in lambs, probably due to association with chronically infected ewes, posed a sig-

nificant obstacle to population recovery. Secondary all-age events occurred in previously

exposed populations when outbreaks in lambs were followed by lower rates of pneumonia-

induced mortality in adults. Infrequent pneumonia events restricted to adults were usually of

short duration with low mortality.

3. Acute pneumonia-induced mortality in adults was concentrated in fall and early winter

around the breeding season when rams are more mobile and the sexes commingle. In con-

trast, mortality restricted to lambs peaked in summer when ewes and lambs were concen-

trated in nursery groups.

4. We detected weak synchrony in adult pneumonia between adjacent populations, but found

no evidence for landscape-scale extrinsic variables as drivers of disease.

5. We demonstrate that there was a >60% probability of a disease event each year following

pneumonia invasion into bighorn sheep populations. Healthy years also occurred periodically,

and understanding the factors driving these apparent fade-out events may be the key to man-

aging this disease. Our data and modelling indicate that pneumonia can have greater impacts

on bighorn sheep populations than previously reported, and we present hypotheses about

processes involved for testing in future investigations and management.

Key-words: bacterial pneumonia, livestock-wildlife interface, Markov model, time series

Introduction

Over the past 20 years, considerable advances have been

made in understanding the spatio-temporal patterns of

disease persistence and fade-out following invasion into

susceptible host populations. Infections that generate*Correspondence author. E-mail: frances.cassirer@idfg.idaho.gov
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rapid mortality such as Ebola virus, burn through suscep-

tible populations until there are no more hosts and

effectively die out (Sanchez et al. 2001). Infections with a

strong immunizing effect, such as measles in England and

Wales, persist in populations and exhibit biannual epi-

demic peaks that coincide with the birth and aggregation

of sufficient susceptibles (Bjørnstad & Grenfell 2008). The

dynamics of strong immunizing or fatal infections can

leave a distinct spatio-temporal signature, although an

infection that results in predictable disease in one

instance, may appear almost chaotic in another setting;

for example, contrast the dynamics of measles in the UK

and Niger (Ferrari et al. 2008). Describing these spatio-

temporal patterns can reveal underlying processes and this

approach can be especially important in understanding

infections that have recently invaded a population where

the transmission routes or aetiological agents are not clear

(Cleaveland et al. 2007). In this article, we examine the

spatio-temporal dynamics of pneumonia in bighorn sheep,

where the disease has been described for at least 80 years

(Rush 1927), but debate continues about the identities

and roles of causal agents, and disease remains an impor-

tant factor limiting recovery of populations.

Bighorn sheep (Ovis canadensis) are social, sexually dimor-

phic ungulates. The species commonly occurs in spatially

structured, demographically independent, interconnected

populations in steep, rugged terrain. Males and females pur-

sue different life-history strategies (Bleich et al. 1996; Rubin,

Boyce & Caswell-Chen 2002). Interactions between the

sexes are concentrated around the breeding season which is

relatively short in northern latitudes and high altitudes

(Bunnell 1982; Thompson & Turner 1982; Bleich, Bowyer &

Wehausen 1997; Valdez & Krausman 1999). Seasonal

breeding also governs contact patterns between age classes,

and each year a pulse of neonates is reared in female-juve-

nile nursery groups. Outside the breeding season, mature

males and females generally occur in male-only, female-only

or female-offspring associations. Males are more mobile

and more likely than females to contact conspecific hosts in

adjacent populations, or potential disease reservoirs such as

domestic sheep (Bleich, Bowyer & Wehausen 1997; Rubin

et al. 1998; DeCesare & Pletscher 2006).

Pneumonia is a significant factor limiting the distribu-

tion and abundance of bighorn sheep (Gross, Singer &

Moses 2000; Cassirer & Sinclair 2007; Boyce et al. 2011).

The disease is associated with infection by directly trans-

mitted bacteria, principally thought to be Mycoplasma

ovipneumoniae and Mannheimia haemolytica, but, as is

often the case with pneumonia, the precise aetiology

remains unclear (Foreyt, Snipes & Kasten 1994; Besser

et al. 2008, 2012b; Dassanayake et al. 2009, 2010). Ini-

tially, infection probably originates in domestic sheep, but

once it has spilled over into bighorn sheep populations it

is most likely maintained in the population and spread by

bighorn sheep. Bighorn sheep appear highly susceptible to

infection from domestic sheep: nearly all (98%) of a total

of 90 bighorn sheep that were co-pastured with domestic

sheep in 11 experimental commingling studies conducted

between 1979 and 2009 died of pneumonia within

100 days, while the domestic sheep remained healthy

(summarized in Besser et al. (2012a). Although these

captive experimental results support field observations by

naturalists and field biologists (Grinnell 1928; Shillenger

1937; Goodson 1982; George et al. 2008), they do not

replicate the range of demographic variation in pneumo-

nia events observed under natural conditions. Pneumonia

described in free-ranging bighorn sheep populations

includes acute die-offs with wide ranges in all-age mortal-

ity (10–90%), chronic or sporadic low levels of adult mor-

tality, and annual or sporadic epizootics with high

mortality rates restricted to juveniles from 1 to many

(>20) years following all-age outbreaks (Rush 1927;

Jorgenson et al. 1997; Aune et al. 1998; Enk, Picton &

Williams 2001; Hnilicka et al. 2002). The aim of this

paper was to use empirical data to describe these mortal-

ity patterns in detail and to develop hypotheses about the

underlying processes involved. Indeed, a lack of data has

so far constrained models of pneumonia dynamics in

bighorn sheep (Hobbs & Miller 1992; Gross, Singer &

Moses 2000; Clifford et al. 2009; Cahn et al. 2011). Our

objective was to develop an understanding of the disease

that will ultimately aid in identifying and assessing inter-

vention options.

Materials and methods

study area

We studied bighorn sheep in a 22 732 km2 area encompassing

Hells Canyon of the Snake River in the Blue Mountain and

Columbia Plateau ecoregions of Idaho, Oregon and Washington

(�117�875°, 46�500° to �116�250°, 44�750°, Fig. 1). Bighorn

sheep occupy three climate zones within this diverse area from

lowest to highest elevation: Snake River, Blue Mountains and

Wallowa Mountains. The low elevation Snake River canyon is

warm and dry with temperatures averaging 17�6 °C at Lewiston,

ID. Average annual precipitation of 31�4 cm occurs fairly evenly

year-round except during the months of July and August. The

adjacent uplands including the Blue Mountains in Washington,

are cooler and wetter with average temperatures of 10 °C in

Pomeroy, Washington (WA) and average annual precipitation

of 61 cm at Asotin, WA and 66 cm in Pomeroy. The upper ele-

vations in the Wallowa and Seven Devils mountains receive

annual precipitation of up to 205 cm, over two-thirds of which

occurs as snow. Temperature averages 7 °C at the base of the

Wallowa Mountains in Enterprise, OR and annual precipitation

averages 76 cm. Seasonal temperature patterns in all three cli-

mate zones are similar, with highs in July and August and lows

in December and January (Johnson & Simon 1987; Western

2008).

Bighorn sheep are native to Hells Canyon, but were extir-

pated by 1945, probably through a combination of unregulated

hunting, competition with livestock for forage and diseases

introduced from domestic sheep (Smith 1954; Johnson 1980;

Coggins & Matthews 1996). From 1971 to 1995, wildlife

agencies in Idaho, Oregon and Washington translocated a total
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of 329 bighorn sheep into Hells Canyon and moved 79 within

the metapopulation, establishing 12 interconnected populations

prior to our study (Figure S1). Another four populations were

established and one population supplemented with transloca-

tions 1997–2005, during our study. Populations were delineated

by movement patterns of females (Rubin et al. 1998). Females

rarely move between populations whereas males may move

seasonally or disperse among populations. Periodic pneumonia

outbreaks were documented prior to this study, although

monitoring was sporadic and most pneumonia events were doc-

umented following reports of sick and dying sheep. Over the

same time period, domestic sheep grazing declined dramatically.

However, reduced numbers of domestic sheep and goats con-

tinue to graze intermittently on public and private lands. Active

management is ongoing to prevent contact between species: 22

bighorn sheep, five domestic goats and three domestic sheep

were removed from areas where there was risk of contact during

the study, nonetheless, some potential for disease transmission

from domestic sheep and goats existed for all bighorn sheep

populations throughout the study.

monitoring

In 1995 and 1996, all-age pneumonia outbreaks occurred in five

populations in the northern part of the project area (Cassirer et al.

1996). In 1997, we started monitoring movements and survival of

radio-collared bighorn sheep in three of these populations (Red-

bird, Black Butte and Wenaha) as part of an unsuccessful vaccina-

tion trial to improve lamb survival (Cassirer et al. 2001). We

collared animals in additional populations in 1998, 1999, 2000,

2006 and 2010 including animals that were translocated and, as

animals left the study due to death or were censored due to radio

failure, we replaced them by collaring new individuals.

State wildlife agencies have conducted periodic ground and

aerial surveys since initial reintroductions in 1971. Between 1997

and 2010, annual helicopter surveys were conducted between

February and April. Visibility of sheep is high (87%), as deter-

mined by detection of radio-collared animals (Idaho Fish and

Game data) and population estimates were derived by combining

helicopter counts with observations from ground and observa-

tions from fixed-wing monitoring of radio-collared animals. Most

lambs were born in May and we conducted our population anal-

yses on a biological year, May–April. Annual exponential rate of

population increase was calculated as r = ln(Nt/Nt-1). During this

period, 735–900 bighorn sheep were estimated to occur within the

metapopulation. Estimated population sizes ranged from 5 to

190, with a median of 35.

We calculated annual adult survival by sex as the proportion

alive in May that survived to the following May in populations

with at least five radio-collared animals. Summer lamb survival

was the proportion of known offspring of radio-collared ewes that

survived until October (approximately to weaning). We classified a

female as having a lamb when she was observed alone with, or

nursing a lamb. We assumed lambs were dead when the female was

no longer associating with a lamb. We located dead lambs through

visual observation. We defined recruitment as the ratio of lambs to

ewes recorded in the annual February–April surveys.

We located radio-collared sheep at least bi-weekly from the

ground or from fixed-wing aircraft. We located females up to sev-

eral times per week during lamb-rearing to monitor productivity

and lamb survival. Radiocollars were equipped with a motion-

sensitive switch. When no movement was detected for 4 h, the

switch was activated and we conducted an investigation on site

and collected the entire carcass or tissue samples for analysis at

the Washington Animal Disease and Diagnostic Laboratory

(WADDL), Washington State University, Pullman. On the basis

of site investigations and necropsy results, we classified causes of

death as disease, predation, accident or injury, human-caused or

unknown. We censored animals that died within 30 days of cap-

ture and animals translocated to Hells Canyon did not enter the

study until the start of the biological year following translocation

(2–4 months following release).

pathology

We based diagnoses of pneumonia on gross and histological

examination of lung tissue at WADDL. Gross features used to

diagnose pneumonia included consolidation, presence of lung

adhesions, abscesses, bronchiectasis or pleuritis. Affected areas of

the lung were characterized by tissue colour, consistency and

ability to float in formalin. Histological features of acute

pneumonia included fibrin and oedema, increased presence of

pulmonary macrophages, neutrophils, necrotic neutrophils,
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Fig. 1. Distribution of the 16 bighorn sheep populations in the

Hells Canyon metapopulation, Idaho, Oregon and Washington.

AS = Asotin; WE = Wenaha; BB = Black Butte; BC = Big

Canyon; BRC = Bear Creek; IM = Imnaha; LHC = Lower Hells

Canyon; LO = Lostine; MU = Muir; MV = Mountain View;

MY = Myers Creek; RB = Redbird; SC = Upper Saddle Creek;

SM = Sheep Mountain; UHCID = Upper Hells Canyon, Idaho;

UHCOR = Upper Hells Canyon, Oregon.
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necrosis, haemorrhage and bacterial colonies in lung tissue.

Chronic pneumonia was characterized by the presence of fibrosis,

abscesses or bronchiectasis. Bronchiolar epithelial hyperplasia

and peribronchiolar lymphocytic infiltrates in the absence of

fibrosis or abscessation was designated as subacute pneumonia.

Severity (mild, moderate or severe) was based primarily on the

percentage of both right and left lung fields affected on gross

examination. Severity assessed by histopathology was based on

the total percentage of affected tissue on individual sections of

lung. Five to 15% total affected lung or tissue was considered

mild, > 15–50% was moderate and > 50% was severe.

health status

We used confirmed and suspected (for lambs) pneumonia-caused

mortalities to characterize the seasonality, duration and intensity

of four types of pneumonia events by population and year: (i)

all-age pneumonia, (ii) secondary all-age pneumonia, (ii) adults

only, and (iv) lambs only. We classified a population-year as

healthy if animals were radiocollared in the population, but we

did not detect any pneumonia in adults or detect or suspect pneu-

monia in lambs as described in the results.

analysis

We used Mann–Whitney’s U test and Wilcoxon’s Rank Sum

(Siegel & Castellan 1988) to compare median survival rates of

adults and juveniles and population growth by health class due

to lack of normality in the data (Shapiro-Wilks test P < 0�0001).
We analysed seasonal patterns in lamb survival to weaning by

translocation status and climate zone with Kaplan–Meier esti-

mates and log-rank tests (Kaplan & Meier 1958).

We fit Bayesian survival models to analyse the effect of pneu-

monia on the daily mortality risk from birth to 140 days in

lambs. Starting at day 0 (birth), we used a piecewise-constant

hazard approach where the instantaneous daily mortality hazard,

h (a), was assumed to be constant for each day. Daily hazard

estimates were smoothed using a first order conditional autore-

gressive approach, h (a) = exp (b + y (a)), where b is a global

intercept with an improper flat prior distribution and y (a) was

specified using the car.normal function in WinBUGS assuming a

Uniform(0,10) hyperprior on r, and τ, the car.normal precision

parameter, set equal to 1
r2 (Besag, York & Mollie 1991; Heisey

et al. 2010). We used Markov chain Monte Carlo methods to

generate separate posterior distributions for daily mortality haz-

ards by health class (pneumonia or healthy). We ran three Mar-

kov chains for 100 000 iterations, discarded the first 50 000 steps,

and thinned the remaining steps so that our posterior included

every 10th iteration. The Markov chains readily converged

(Gelman-Rubin statistic � 1�13 for healthy years, and � 1�02 for

pneumonia-years). Further details are provided in Appendix S1.

To identify significant seasonal clustering in adult pneumonia

mortalities, we fit a logistic regression model to a series of sea-

sons. The response was a binomial equal to the proportion of

adult pneumonia mortalities occurring in that season weighted by

month, and the predictor was a binary season indicator for ‘sum-

mer’ or ‘winter’. We varied the months categorized as summer by

starting with the lamb-rearing months, May-August, and classify-

ing all other months as ‘winter’ and systematically extended the

endpoints of the summer season. We present the grouping that

showed the greatest difference between seasons.

In populations where we documented pneumonia during the

study (we excluded the healthy Asotin and Upper Saddle Creek

populations), we used health status in the current year (a categor-

ical predictor taking on separate values for all-age pneumonia,

adult-only pneumonia, lamb-only pneumonia or healthy, with

healthy as the baseline) as a predictor for future pneumonia

(coded as 0 if the next year was healthy, and 1 otherwise). To test

for differences among translocated and resident populations,

logistic regression models were of the form, pðxÞ
1�pðxÞ ¼ eaiþbXi

where eai is the odds of pneumonia this year given last year’s

health status and ebXi is the multiplicative adjustment to these

odds accounting for the population’s translocation status, Xi

(an indicator taking on the value 0 for resident populations and

1 for translocated populations). We used Firth’s bias-reduction

technique for complete separation (Firth 1993) because we always

observed pneumonia the year following all-age pneumonia.

We estimated annual transition probabilities between pneumo-

nia classes for populations that had experienced epizootics by

building a matrix from the frequency of transitions between clas-

ses during the study. Since the transition matrix was regular and

irreducible (any state could potentially transition to any other

state), we derived the stationary distribution by repeatedly multi-

plying the probability transition matrix by itself until row values

converged (c. 15 iterations) (Taylor & Karlin 1998).

To assess the evidence for spatial synchrony of pneumonia, we

used logistic regression to evaluate the influence of pneumonia

status in neighbouring populations on a population’s odds of

pneumonia. We calculated centroids of 95% contours of fixed

kernel home ranges of radiolocations of resident animals by pop-

ulation in Hawth’s Tools (Beyer 2004) and ArcMap 9�3 (ESRI

2008). We defined a population’s neighbours to be all populations

with centroids within a designated Euclidean distance (from 10 to

70 km) of the population of interest. Pneumonia in neighbours

was a categorical predictor that took on the value 1 if any neigh-

bouring population had pneumonia in the year of interest, and 0

otherwise. We included years when pneumonia was known to be

present in the neighbourhood, even if some neighbours were not

sampled. We recognize that our probability of detecting pneumo-

nia was less than 1, so we excluded data points (range from 26 to

53% of points at each distance category) where no pneumonia

was detected in neighbours, but not all neighbours were sampled.

Since a population’s pneumonia status in year t-1 altered its

pneumonia odds in year t, we included last year’s pneumonia sta-

tus in both the population of interest and the neighbouring popu-

lations as predictors in the models. To evaluate the effect of

translocations, we added an indicator variable for translocated

populations in the neighbourhood.

Data were analysed in the R statistical computing environment

(R Development Core Team, 2008) through the lme4 (Bates,

Maechler & Dai 2008) and logistf (Pioner et al. 2006) packages.

The lamb mortality hazard model was fit in WinBUGS

version 1�4 (Lunn et al. 2000) through R version 2�13�0 using the

R2WinBUGS package (Sturtz, Ligges & Gelman 2005).

Results

pneumonia in adults

Between 1997 and 2010, 477 bighorn sheep were radiocol-

lared (313F, 164M) in 14 populations (Fig. 1) and

monitored for a total of 141 population-years (1–14 years
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per population). On average, 117 radio-collared adults

(range 35–146) were monitored each year, with a median

of 24% (range 5–100%) of adults collared in each study

population (Table S1). This included 339 resident sheep

monitored for 1220 sheep-years. Another 104 sheep

translocated to Hells Canyon from presumably healthy

populations in British Columbia, Alberta and Montana

1997–2002, and 34 sheep that were moved within the

Hells Canyon metapopulation 1999–2005 were monitored

for a total of 459 sheep-years. The translocations estab-

lished the Big Canyon, Muir Creek, and Myers Creek and

Saddle Creek populations, and supplemented existing

populations at Asotin, Upper Hells Canyon Oregon,

Lostine and Bear Creek (Table S1 and Figure S1).

We determined a cause of death for 179 of 264 radio-

collared bighorn sheep (94M, 170F) that died and 53

(30%) were diagnosed with bacterial pneumonia (17M,

36F). We also found 12 (8M, 4F) unmarked dead adult

sheep that were diagnosed with bacterial pneumonia.

Pneumonia-caused mortality of radio-collared sheep was

27% (28 of 104) of translocated animals and 7% of

radio-collared resident animals (25 of 339, v2 = 28�87,
1 d.f., P < 0�01).

pneumonia in lambs

We submitted 129 unmarked dead lambs from 14 popula-

tions for necropsy and euthanized 11 live lambs in four

populations. We determined a cause of death for 104

lambs and 92 (88%) were diagnosed with pneumonia

including 9 of 11 euthanized lambs (Besser et al. 2008).

Although juveniles of all ages died from pneumonia, most

mortality was prior to weaning, between 4 and 14 weeks

of age (Fig. 2). We found no differences in the summer

survival distribution functions of lambs in years with

pneumonia among the Snake River, Blue Mountains and

Wallowa Mountains climate zones (v2 = 0�1, 2 d.f.,

P = 0�97) or between lambs of translocated and resident

ewes (v2 = 1�5, 1 d.f., P = 0�23).
Due to the difficulty of detecting freshly dead

unmarked lambs in a large, relatively inaccessible and

rugged landscape, we assigned a class of ‘suspected pneu-

monia’ in lambs based on (1) the distinct temporal signa-

ture of documented pneumonia-induced mortality in 37

lamb-only or secondary all-age population-years (Fig. 2);

and (2) observations of clinical signs of pneumonia

including lethargy, coughing, nasal discharge and discov-

ery of intact dead lambs that were too autolysed for diag-

nosis. We were conservative in assigning the suspected

class of pneumonia to lambs. Median summer lamb sur-

vival and recruitment (lamb : ewe ratio) were higher or

did not differ in population-years with documented vs.

suspected pneumonia (Fig. 3).

histopathology

Lung lesions observed at necropsy included acute fibrin-

ous bronchopneumonia and pleuritis, sub-acute broncho-

interstitial pneumonia with lymphocytic cuffing of airways

and bronchiolar hyperplasia, and chronic pneumonia with

fibrosis and abscessation. Acute lesions were observed in

approximately half of the mortalities regardless of age

class (30 of 65 adults and 33 of 66 lambs). Chronic lesions

were present in about half (33) of the adult mortalities

compared with about a quarter of the lambs (15). Sub-

acute lesions were more common in lambs (n = 18, 27%)

than in adults (n = 2, 3%).

seasonal patterns

There was no difference between sexes in monthly pat-

terns of pneumonia-caused adult mortality (v2 = 6�77,
d.f. = 11, P = 0�82). In both sexes, the odds of pneumo-

nia-caused mortalities were almost three times higher

between October and February than during the rest of the

year (odds ratio 2�85, 95% CI 1�7–4�8, P < 0�0001). The
seasonal pattern was driven by mortalities with acute

lesions (odds ratio 4�29, 95% CI 1�7–10�9, P = 0�002).
Deaths of animals with chronic lesions were more evenly

distributed across seasons (odds ratio 1�9, 95% CI 1�0–
4�0, P = 0�05). No acute pneumonia was detected in

adults between May and July, the period when most

(80%) pneumonia mortalities were detected in lambs.

Peak pneumonia mortalities in lambs at 1–3 months of

age corresponded to the period when ewes congregated in

nursery groups and mortalities associated with pneumonia

in adults peaked during the breeding season when mixed

sex group sizes were largest (Fig. 4).

temporal and spatial patterns

Pneumonia was detected or suspected in 33–77% of the

study populations each year. Two populations remained

healthy throughout the study: Asotin and Saddle

0·000

0·005

0·010

0·015

0·020

0·025

0·030

0·035

Age (day)

S
m

oo
th

ed
 d

ai
ly

 m
or

ta
lit

y 
ha

za
rd

14 28 42 56 70 84 98 112 126 1400

Fig. 2. Daily mortality hazard from 0 to 140 days of lambs born
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was documented (in black, 267 lambs) and where pneumonia was
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Creek (Fig. 5). Survival and population growth patterns

differed significantly among age-structured health classes,

indicating that pneumonia was a dominant and additive

source of mortality (Table 1).

Pneumonia restricted to lambs (lamb-only) was the

most frequent class of pneumonia observed, and popula-

tions usually remained stable (Table 1). Pneumonia in

both adults and lambs simultaneously (all-age) occurred

in translocated populations in biological years 2000, 2002

and 2003. This accounted for 68% (19 of 28) of the pneu-

monia mortalities in translocated animals and resulted in

immediate population declines. Secondary all-age pneu-

monia events occurred in both resident and translocated

sheep in populations that had previously experienced all-

age outbreaks. These events were characterized by sum-

mer pneumonia outbreaks in lambs followed by lower

rates of pneumonia-induced mortality in adults. Pneumo-

nia in adults only was an infrequent, usually low mortal-

ity event (Table 1).

We observed high survival and stable to increasing pop-

ulations in population-years classified as healthy, even in

populations with a previous history of pneumonia. How-

ever, once pneumonia invaded a population, healthy peri-

ods were usually of short duration (median 1 year, range

1–3 years, Table 1, Fig. 5).

Median Euclidian distance between population

centroids was 67 km with a range from 1 (populations

separated by the Snake River) to 156 km (Fig. 5). We

detected no significant differences in probability of

pneumonia relative to distance to neighbouring

populations with pneumonia. There was a slight, but

insignificant increase in probability of adult or all-age

pneumonia-years in populations centred 20 km or less

apart (bNeighbuorPN = 0�97, SE = 0�76, P = 0�20) and no

spatial correlation of pneumonia in lambs (Figure S2).

Adding a 1-year lag or an indicator for the presence of

translocated populations in the neighbourhood did not

alter this result (P > 0�32).
We found a significant predictive effect of current pneu-

monia class on health status of the population the follow-
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Fig. 3. Summer lamb survival and recruitment in healthy, adult-

only, all-age and lamb pneumonia-years vs. suspected all-age or

lamb pneumonia-years. The horizontal line denotes the median,

the box encloses 50% of the observations and the whiskers

show the 2�5th and 97�5th percentiles. Median summer lamb

survival and recruitment did not differ significantly between all-

age pneumonia population-years when pneumonia was detected

in both adults and lambs and population-years when pneumonia

was detected in adults and suspected in lambs (W � 48,

P > 0�10).

(a)

(b)

Fig. 4. Seasonal patterns of pneumonia and life-history events.

(a) Monthly distribution of pneumonia mortalities detected in

adults and lambs. (b) Median group sizes of groups with lambs

and ewe-mature ram groups by month.
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ing year. Continued pneumonia, usually in lambs, was

most likely following all-age and secondary all-age (98%)

or lamb-only pneumonia-years (83%). The probability of

a pneumonia-year following adult-only and healthy years

was similar (63% and 62%, respectively, P = 0�98), and

pneumonia was significantly less likely after healthy years

than all-age or lamb pneumonia-years (P � 0�05,
Table 2).

We used the observed frequency of transitions between

health classes to develop a transition matrix (Table 2)

with Markov properties: there were a finite number of

health classes (or states), health class in the current year

was dependent on health in the previous year, and any

health class could transition to any other health class.

Thus, we could predict the stationary distribution of

health classes. Assuming transition probabilities among

health classes remain constant, pneumonia is predicted

in 81% of populations annually: lamb-only pneumonia

57%, all-age and secondary all-age pneumonia combined

17%, adult-only pneumonia 7%. To further illustrate the

dynamics of pneumonia-induced mortality, we combined

the stationary distribution with mortality and transition

rates (Tables 1 and 2) for a visual representation of the

impact of disease over time (Fig 6).

Discussion

Analysis of a 14-year time series of pneumonia in 16

interconnected bighorn sheep populations revealed that

age-structured classes of pneumonia and healthy years

had markedly different demographic impacts on popula-

tions. All-age pneumonia was consistently associated with

population declines, but ultimately, lambs carried the

greatest burden of disease. Rates of pneumonia-induced

mortality in lambs can vary significantly by population

and year, but on average, pneumonia in lambs had an

even greater impact than previously reported (Clifford

et al. 2009; Cahn et al. 2011). Recurring annual pneumo-

nia epizootics in lambs may pose the greatest threat to

population recovery, and when accompanied by high

adult survival, the true consequences of disease may not

be realized until senescent adults die and are not

replaced.

While pathogen invasion, reinvasion, persistence and

fade-out can’t be confirmed in the absence of known dis-

ease agents, we can evaluate evidence for these processes

to develop hypotheses for future investigation. High initial

all-age mortality, when compared with subsequent adult

mortality in translocated and resident populations is con-

sistent with invasion of pathogens into groups of appar-

ently na€ıve individuals. Pneumonia in lambs after all-age

events must be due to infection from carrier ewes as

lambs have little contact with other potential sources of

pathogens prior to weaning (Festa-Bianchet 1991; Bleich,

Bowyer & Wehausen 1997). Lamb pneumonia outbreaks

have also been described in captivity with similar conclu-

sions (Foreyt 1990; Ward et al. 1992; Cassirer et al.

2001). Pneumonia in lambs is thus a good indication of

Fig. 5. Fourteen year time series of pneumonia classes in 16 populations in the Hells Canyon bighorn sheep metapopulation

1995–2010. Black circles represent documented pneumonia in adults, small grey dots represent documented or suspected pneumonia in

lambs, open squares indicate no pneumonia detected or suspected. White background with no symbols indicates no data. Grey background

indicates years prior to establishment of population through translocation. Vertical lines to the left of the plot connect population centroids

at three distance scales. All population centroids were within 156 km or less. AS = Asotin; WE = Wenaha; MV = Mountain View;

BB = Black Butte; RB = Redbird; LHC = Lower Hells Canyon, Oregon; IM = Imnaha; BC = Big Canyon; MU = Muir; MY = Myers

Creek; SC = Upper Saddle Creek; UHCOR = Upper Hells Canyon, Oregon; UHCID = Upper Hells Canyon, Idaho; SM = Sheep

Mountain; LO = Lostine; BRC = Bear Creek.
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infection and pathogen shedding in ewes. The absence of

pneumonia-induced mortality or clear symptoms in these

ewes during outbreaks in lambs confirms that they have

either developed resistance or perhaps tolerance of the

pathogen(s) that are lethal to their offspring (R�aberg,

Graham & Read 2009). Reasons for more frequent fade-

out following years with pneumonia restricted to adults

remains unclear, but could be explained by differences in

pathogens, host immunity or transmission rates.

Our study confirms previously reported accounts of

seasonality of pneumonia deaths in bighorn sheep, a

pattern commonly observed in infectious diseases of

humans and wildlife (Spraker et al. 1984; Aune et al.

1998; Enk, Picton & Williams 2001; Altizer et al. 2006;

Cassirer & Sinclair 2007). Age-specific seasonal patterns

in pneumonia mortality corresponded to breeding and

lamb-rearing: life-history events that are accompanied by

especially intensive and concentrated social interactions.

The distinct seasonality of adult pneumonia mortality

observed in wild populations is not observed in captive

experimental bighorn and domestic sheep commingling

trials where bighorn sheep die of pneumonia regardless

of season. Seasonal physiological or environmental fac-

tors are therefore probably less important in precipitating

pneumonia epizootics than the timing of pathogen intro-

duction, pathogen virulence and exposure to infections

(contact rates). The lack of synchrony of disease events

across populations and the absence of an effect of cli-

mate on lamb survival during pneumonia-years also sug-

gest that weather or other landscape-scale extrinsic

variables (Grenfell et al. 1998; Cattadori, Haydon &

Hudson 2005), are unlikely to be important drivers of

pneumonia in Hells Canyon.

In lambs, most pneumonia-induced mortality occurred

between 1 and 3 months of age, a period that coincided

with aggregation in nursery groups. Lamb-to-lamb con-

tact may be an important route of infection as happens in

many directly transmitted human ‘childhood diseases’;

thus, the synchrony in parturition and subsequent concen-

tration of ewes during lamb-rearing which is typical in

northern latitudes, could contribute to the timing and

high rates of mortality. This period also coincides with

the age when passively acquired immunity is probably

waning in lambs (Rajala & Castr�en 1995), which would

further promote transmission and mortality.

By analysing long-term monitoring data to elucidate dis-

ease processes from patterns of mortality, we have

diverged from studies of bighorn sheep pneumonia that

focus on identifying the primary causal agent. The benefits

of such a study were that we were able to examine demo-

graphic patterns at comparatively large spatial and tempo-

ral scales, allowing us to make inferences about processes

such as disease introduction, persistence and fade-out.

However, the weakness in our approach is an inability to

track a known pathogen and directly measure transmission

(i.e. infection may occur long before mortality); no oppor-

tunity to verify pathogen absence during healthy years;T
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and no possibility to monitor genetic variation in the path-

ogen over time. Given these limitations, as well as the

usual constraints of marking and monitoring animals in

the field, a primary concern is an imperfect detection prob-

ability for pneumonia, which could lead to overestimating

healthy population-years. However, the likelihood of

detecting pneumonia was not correlated with the intensity

of monitoring as measured by the proportion of the popu-

lation that was radiocollared (median in suspected and

detected pneumonia-years = 0�22; in healthy years = 0�28,
U = 3331�5, 1 d.f., P = 0�09, Tables S1 and S2), or the

frequency of locations (median locations per animal per

year in suspected and detected pneumonia-years = 30; in

healthy years = 32; U = 2427�5, 1 d.f., P = 0�45). There-

fore, there was no bias towards monitoring populations

with pneumonia and, despite potentially misclassifying

some lower mortality pneumonia events, we still detected

significant differences in population dynamics between

several different classes of pneumonia and healthy years.

Survival and population growth were also similar in years

classified as healthy in populations with and without a his-

tory of pneumonia, suggesting that healthy years, with

true absence of disease-related mortality (but not necessar-

ily true absence of infection), did occur, even in popula-

tions with previous pneumonia, and these classifications

are useful and appropriate for describing the system.

Our observations concur with many of the results of

previous studies, but also raise questions about disease

models that assume all-age pneumonia outbreaks followed

by lamb mortality at a constant or declining rate for a

period of usually 1–6 years (Gross, Singer & Moses 2000;

Clifford et al. 2009; Cahn et al. 2011). We observed that

pneumonia persisted within populations (or was periodi-

cally reintroduced) consistently longer than previous mod-

els have assumed, and, as indicated by the Markov model

stationary frequency distribution, continued to affect all-

age classes, not just lambs. The consequence is that all-

age pneumonia events can result in sporadic or chronic,

long-term reduction of survival of both adult and juvenile

age classes. The disparity between our findings and previ-

ous studies may be due to the greater sampling intensity,

duration and spatial scale of our study. Furthermore,

whereas initial invasion associated with high rates of mor-

tality is fairly easy to detect, the end of an epizootic is

not always clear. Previously published models assume that

low mortality or healthy years represent the pathogen

extinction and the end of the epizootic. However, if dis-

ease in a long-lived animal like bighorn sheep is accompa-

nied by latent periods and low rates of mortality in

chronically infected animals, absence of mortality may

not reflect absence of pathogens. Long-term dynamics

could be a function of changes in immune status in indi-

viduals and include stochastic events common to small

populations, such as dispersal, colonization, recruitment,

death, intermittent pathogen shedding or lambing status

of asymptomatic carriers.

By analysing long-term patterns, we have generated

hypotheses about the disease processes associated with

pneumonia epizootics in bighorn sheep. As with other

diseases with high levels of heterogeneity, these processes

are probably affected by a number of factors, including

previous exposure of hosts, pathogen dose or virulence,

and spatial structuring and contact rates in host popula-

Table 2. Temporal pattern of pneumonia within affected populations: annual probabilities of transition among health states and annual

probability of any pneumonia. Populations that remained healthy throughout the study, population-years before the initial observation

of pneumonia, and years where no adults were radiocollared were excluded from analyses (Fig. 5 and Table S2)

Initial state n

Transition state Probability of any pneumonia

following initial state (95% CI;

P-value relative to healthy state)All-agea Healthy Adult Lamb

Healthy 24 0�13 0�33 0�08 0�46 0�62 (0�4, 0�8)
All-agea 17 0�18 0�00 0�06 0�72 0�97 (0�8, 1; P < 0�01)
Adult 11 0�18 0�36 0�09 0�36 0�63 (0�3, 0�9; P = 0�98)
Lamb 54 0�15 0�19 0�07 0�59 0�82 (0�6, 0�9; P = 0�05)
aAll-age and secondary all-age classes combined.

Lamb

Healthy

Adult

All-age

Fig. 6. Long-term patterns of pneumonia mortality in bighorn

sheep populations experiencing epizootics, Hells Canyon 1997–
2010. Stationary distribution of four age-structured population

health classes (all-age includes secondary all-age) and the proba-

bilities of staying within a class or transitioning out. Pneumonia

classes are circles scaled by relative frequency multiplied by med-

ian death rates of ewes (black) and/or lambs (grey) in the class.

The healthy class is not scaled. The thickness of arrows between

classes is proportional to transition probabilities (Table 2).
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tions (Grassly & Fraser 2008; Salkeld et al. 2010; Wend-

land et al. 2010; Jesse & Heesterbeek 2011). On the basis

of the patterns we observed, the disease appears to be

an infection that, in some ways is similar to measles and

other immunizing diseases in humans in that it spreads

through all-age classes during invasion, but subsequently

mainly affects susceptible juveniles. However, in contrast

with measles, pathogens apparently persist, occasionally

causing fatal pneumonia in previously exposed adults,

and the variable lung lesions and associated bacteriology

suggest a polymicrobial aetiology, thus secondary patho-

gens may play a role in severity and recurrence (Besser

et al. 2012b). The course of the disease may also be

affected by the timing of pathogen invasions relative to

contact rates associated with seasonal breeding and par-

turition. The importance of between-population trans-

mission and recurrent infection from domestic sheep

deserves additional investigation as do the conditions

that lead to disease and pathogen fade-out.
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GUIDELINES FOR 
MANAGEMENT OF 
DOMESTIC SHEEP IN THE 
VICINITY OF DESERT 
BIGHORN HABITAT 

Technical Staff 
Desert Bighorn Council 

The Bureau of Land Management (BLM) requested that the Technical 
Staff (Tech Staff) of the Desert Bighorn Council (DBC) prepare man- 
agement guidelines for domestic sheep in the vicinity of desert bighorn 
habitat. Desert bighorn habitat includes all geographic areas that would 
provide for the life requisites of desert bighorn sheep, as defined by state 
wildlife and/or land management agencies. This request followed a 
meeting of BLM biologists concerned with problems resulting from 
interactions between bighorn sheep (Ovis canadensis ssp.) and domestic 
sheep (0. aries). 

The Tech Staff understands that 2 additional factors should be con- 
sidered. First, the BLM has prepared, or is preparing, land use planning 
documents in several western states (Nev., Ariz., Colo., and Ut.) that 
would allow reintroduction of desert bighorns (0. c. nelsoni, 0 .  c. mex- 
icana, and 0 .  c. cremnobates) into suitable historic habitat. Several 
potential bighorn reintroductions in Nevada have been contested by the 
livestock industry; e.g., woolgrowers and cattlemen. They contend that 
bighorn reintroductions will seriously hamper their ability to graze live- 
stock of their choice on public lands. Second, in 1989, the BLM issued 
a "Rangewide Plan for Managing Habitat of Desert Bighorn Sheep on 
Public Lands," which states "Livestock grazing on desert bighorn hab- 
itats will be managed via land-use or activity plans to mitigate impacts 
to desert bighorns and their habitats to ensure objectives for desert 
bighorn are achieved." 

The DBC is comprised of state fish and game and federal agency 
biologists, private research organizations, academia, and the public. The 
4 primary objectives of the DBC are to: provide for the exchange of 
information on the needs and management of desert bighorns; stimulate 
and coordinate studies in all phases of the life history, ecology, man- 
agement and protection, recreational, and economic uses of desert big- 
horns; provide a clearinghouse for information among all agencies, or- 
ganizations, and individuals professionally engaged in work on the desert 
bighorn; and function in a professional advisory capacity, where ap- 
propriate, on local, national, and international questions involving the 
management and protection of desert bighorn. 

The DBC7s Tech Staff is comprised of 7 elected members. One of the 
functions of the Tech Staff is to answer requests from agencies and 
organizations such as the BLM, regarding desert bighorn management. 

This document describes problems associated with domestic sheep 
and bighorn interactions, with emphasis on diseases. Recommendations 
are then provided to minimize interaction, especially physical contact 
between domestic and bighorn sheep. 

The Tech Staff appreciates the opportunity to consider the problems 
and develop these guidelines, with the underlying goal of eliminating 
domestic sheep and bighorn conflicts on public lands. 

BACKGROUND 

Current bighorn numbers are <2O/o of what they were prior to the 
coming of European man and his livestock and firearms (Wagner 1978). 
Following enormous population declines in the late 1800s and early 
1900s, bighorn populations did not recover, in contrast to other wildlife 
species such as mule deer (Odocoileus hemionus) and elk (Cervus ela- 
phus). Bighorns have demonstrated much less tolerance than other na- 

tive North American ungulates to poor range conditions, interspecific 
competition, overhunting, and stress caused by loss of habitat. Fur- 
thermore, they have shown a much greater susceptibility to diseases 
(Goodson 1982). 

Bighorns have died from a wide variety of diseases that they have 
contracted from domestic sheep. These include scabies (a major cause 
of mortality in the 1800s and as late as the 1970s in New Mexico), 
chronic frontal sinusitis, internal nematode parasites (worms), pneu- 
mophilic bacteria, footrot, parainfluenza 111, bluetongue, and soremouth 
(contagious echthyma) (Jessup 1985). Documented bighorn die-offs were 
recorded as early as the mid- 1800s and have continued up to the present 
(Jessup 1985, Goodson 1982, Foreyt and Jessup 1982, Sandoval 1988, 
Weaver 1988). Die-off documentation covers not only desert bighorns, 
but also California bighorns (0. c. californiana) and Rocky Mountain 
bighorns (0. c. canadensis). Bighorn die-offs have occurred in every 
state in the western United States. 

In broad perspective, when there has been contact between apparently 
healthy bighorns and domestic sheep, the bighorns die within a few 
days to a few weeks. While many diseases or stress factors may be 
involved, bighorns exposed to domestic sheep almost invariably die 
from pneumonia. 

Little is known about the actual mechanism(s) that lead to the demise 
of bighorns after they have come into contact with domestic sheep. In 
all of the cases of bighorn die-offs following direct contact with domestic 
sheep or overlap of grazing in bighorn ranges, 2 things are apparent. 

There is a preponderance of evidence (Table 1) strongly linking the 
presence of domestic sheep with the subsequent loss of part or all 
of the affected bighorn population. Of the 25 documented cases 
(Table 1) 4 of the situations were in controlled laboratory experi- 
ments in 3 states, and 2 were in situations where bighorns were 
penned in large paddocks. 
The effects have all been I way-bighorns have died, while domestic 
sheep never have suffered ill effects because of coming into contact 
with bighorn. The prevailing theory on why this has occurred can 
be summed up as follows: New World sheep (bighorns) are so sus- 
ceptible to diseases of Old World sheep (domestics) because the 
bighorns did not co-evolve with the above-listed diseases, as did 
domestic sheep. Bighorns have not developed effective immunity 
against these diseases. Domestic sheep are inoculated or, through 
natural selection over hundreds of years, have developed a resis- 
tance against some of these diseases, but carry blood titers for most 
of them. When there is contact between bighorns and domestic 
sheep, the bighorns have little defense. This theory is analogous to 
the accepted explanation for the transmission of human diseases 
carried to the Native Americans by Europeans. The Native Amer- 
ican populations had no immunity to Old World diseases and suf- 
fered many documented die-offs. 

RECOMMENDATIONS 

The DBC Tech Staff has reviewed the bighorn sheep problem and 
developed recommendations for eliminating domestic and bighorn sheep 
conflicts on public lands. They consist of 1 general recommendation 
and 4 specific recommendations dealing with buffer strips, livestock 
supervision, trailing, and reintroductions. Each recommendation is pre- 
ceded by a statement of the issue, followed by a justification. 

General Recommendation 

Issue. -Desert bighorn that come into contact with domestic sheep 
die as a result of the contact. 

Recommendation. -Domestic sheep in the vicinity of desert bighorn 
ranges should be managed so that desert bighorn never come into contact 
with domestic sheep nor the disease organisms that domestic sheep 
carry. 

JustiJcation.-Evidence (Table 1) indicates that contact with do- 
mestic sheep is almost invariably lethal to desert bighorn. The rec- 
ommendations that follow deal with methods to minimize interaction, 
especially physical contact between domestic and bighorn sheep. 
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Table I .  Bighorn declines and die-ofls resulting from contracts with domestic sheep. 

Location 
Cause of 

die-off Results Year(s) Source 

Sun River, Mont. 
Upper Rock Ck., Mont. 
Thompson Falls, Mont. 
Kootenay National Park, B.C., Can. 
Bull River, B.C., Can. 
MacQuire Creek, B.C., Can. 
Lava Beds National Monument, Calif.= 
Mormon Mts., Nev. 
Dinosaur National Monument, Colo. 
Rock Creek, Mont. 
Rocky Mtn. National Park, Colo. 
Methow Game Range, Wash.= 
Warner Mt., Calif. 
Oregon 
California 
Grey Bull River, Wyo. 
Wyo., Mont. 
Colo. 
Rocky Mtn. National Park, Colo. 
Latir Parks, N.M. 
Utah St. Univ., Utahb 

Univ. B.C., Can.b 
Colorado St. Univ., Co10.~ 
Utah St. Univ., Utahb 

Pneumonia 
Pneumonia 
Pneumonia 
Pneumonia 
Pneumonia 

Pneumonia 
Pneumonia 
Pneumonia 
Scabies 
Scabies 

Scabies 
Scabies 
Pneumonia 
Pneumonia 
Pneumonia 
Pneumonia 
Pneumonia 

> 70 died 
All died 
All died 

96% died 

All died 
50% died 
All died 
8 left 
All died 
13 of 14 died 
All died 

All died 
All died 
All died 
All died 
4 of 5 died 

Goodson (1 982) 
Goodson (1 982) 
Goodson (1 982) 
Goodson (1 982) 
Bandy (1 968) in Goodson (1 982) 
Davidson in Goodson (1 982) 
Blaisdell(1982) 
Jessup (1 98 1) 
Barmore (1962) in Goodson (1982) 
Goodson (1 982) 
Packard (1939a, 1939b) in Goodson (1982) 
Foreyt and Jessup (1 982) 
Weaver (1 988) 
Lange (1 980) 
Jones (1900) in Lange (1980) 
Honess and Frost (1942) in Lange (1980) 
Hornaday (1 901 in Lange (1980) 
Packard (1 946) in Lange (1 980) 
Lange (1980) 
Sandoval (1 988) 
Spillett in Goodson (1982) 
Hebert in Goodson (1 982) 
Hibler in Goodson (1982) 
T. D. Bunch (Utah State Univ., pers. commun.) 

=Large pen or paddock. 
bUniversity controlled conditions. 

Specific Recommendation 1: Buffer Strips 

Issue. -Desert bighorn and domestic sheep must be spatially sepa- 
rated to minimize the possibility of these 2 species coming into contact. 

No domestic sheep grazing should be authorized or allowed within 
buffer strips 2 13.5 km wide surrounding desert bighorn habitat, except 
where topographic features or other barriers prevent any interaction. 

JustiJication. -Armentrout and Brigham (1 988) recommended a 13.5- 
krn-wide separation strip as optimum, based on 9 cited literature sources. 
Bighorn and domestic sheep separation distances cited in the literature 
range from 3.2 to 32 km. The California Department of Fish and Game 
(1983), in its discussion of conflicting land uses, recommended that 
domestic sheep grazing be eliminated within 3.2 km of bighorn habitat 
where feasible. The 3.2-km buffer strip also is included in the Mina 
Habitat Management Plan in Nevada (U.S. Dep. Interior, BLM 1988a) 
in 2 1 land-use plan in the Boise, Idaho BLM District (Goodson 1982); 
and in the Winnemucca, Nevada BLM 1978 grazing Environmental 
Impact Statement for the Sonoma-Gerlach Resource Area. A 9.6-km- 
wide buffer strip was recommended in the Lahontan Resource Man- 
agement Plan (RMP) and the Stillwater Habitat Management Plan in 
Nevada (U.S. Dep. Interior, BLM 1985, 1986b). The widest recom- 
mended buffer (32 km) was used in Arizona. A 32-km buffer was agreed 
upon in the original Memorandum of Understanding (MOU) between 
the BLM and Arizona Game and Fish Department. However, when the 
master MOU was redrafted in 1976, the section relating to domestic 
sheep grazing in bighorn habitat was not included (Gallizioli 1980). 
Situations involving potential bighorn and domestic sheep conflicts in 
Arizona now are handled on a case-by-case basis. 

The reason for the 32-km buffer strip was concern over the chronic 
frontal sinusitis in desert bighorn. This disease occurs when bot fly 
(Oestrous ovis) larvae enter the sinus cavities of bighorns, grow too large 
to get out, and die, thus infecting the bighorn (Bunch 1978). Sinus 
cavities in desert bighorns are much larger than those in domestic sheep. 
The major unanswered question asked by biologists in the 1970s was 
"what is the range of the bot fly?" Although the U.S. Department of 

Agriculture has investigated this question, there is no definitive answer, 
as it depends upon variables such as temperature, precipitation, and 
wind. The 32-km buffer strip, however, was felt to be adequate (Gal- 
lizioli 1980). 

Another problem when considering buffer strips is that young (3-4 
yr old) desert bighorn, especially rams, tend to travel extensively (564 
km). Extensive travel by bighorns increases the potential for nose-to- 
nose contact with domestic sheep. Nose-to-nose contact and resultant 
transmission of disease(s) was blamed for the catastrophic loss of penned 
bighorns at the Lava Beds National Monument, California in 1980 
(Blaisdell 1982) and in the total population loss of transplanted bighorns 
in the Warner Mountains, California, in 1988 (Weaver 1988). 

Considering all the evidence presented above and cited in Armentrout 
and Brigham (1988), the Tech Staff feels that buffer strips of 2 1  3.5-km 
are needed to minimize the potential of disease transmission, including 
chronic frontal sinusitis, and to avert nose-to-nose contact between 
wandering bighorns and domestic sheep. 

Specific Recommendation 2: Livestock Supervision 

Issue. -Domestic sheep must be closely and carefully herded to pre- 
vent them from straying into desert bighorn range. 

Recommendation. -Domestic sheep that are trailed or grazed outside 
the 13.5-km buffer, but in the vicinity of desert bighorn ranges, should 
be closely supervised by competent, capable, and informed herders. 

JustiJication.-There is virtually no practical way to control move- 
ments of young bighorns, but control of domestic sheep is possible. The 
key to minimizing impacts by domestic sheep upon bighorns is very 
close supervision of domestic bands by herding, both while trailing and 
grazing. Both the Warner Mountains and Lava Beds bighorn die-offs 
were attributed to stray domestic sheep. Had domestic sheep herding 
been more intensive, neither of these catastrophes probably would have 
occurred. 

Sheep herders and their control of domestic sheep bands vary con- 
siderably. Many herders come to the United States from other countries, 
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especially South America. Many have never herded sheep before their 
amval in the U.S. Permittees who graze domestic sheep on public lands 
should ensure that their herders are competent and capable and that 
herders understand the potential problems that may be caused by stray- 
ing domestic sheep. 

The Tech Staff recognizes that the BLMYs grazing regulations may 
need modification to further implement this recommendation. Existing 
regulations provide that the authorized officer can require herders. The 
regulations also could be strengthened to allow impoundment of stray 
domestic sheep, whenever they are found in occupied bighorn habitat. 
This recommendation could be partially implemented by directives 
requiring that BLM area managers, range conservationists, and wildlife 
biologists meet with the permittees and their herders to explain the 
importance of close supervision by the herders and what could result 
if domestic sheep are allowed to stray. 

Specific Recommendation 3: Trailing 

Issue. -Domestic sheep being trailed near desert bighorn range are 
likely to transmit diseases to bighorns, especially when ewes are in estrus. 

Recommendation. -Domestic sheep should be trucked rather than 
trailed, when trailing would bring sheep closer than 13.5 krn to bighorn 
range. Trailing should never occur when domestic ewes are in estrus. 

Justification. -Many domestic sheep are still trailed between grazing 
allotments. The Tech Staff recommends that domestic sheep be trucked 
whenever possible to minimize possible contact with bighorns. Close 
supervision by herders is essential. The time of trailing also is important. 
When domestic ewes are in estrus, they will attract bighorn rams from 
distances >3.2 km. The Tech Staff recommends, therefore, that do- 
mestic sheep not be trailed closer than 13.5 km to occupied bighorn 
habitat. Domestic sheep also should not be trailed when ewes are in 
estrus, to reduce potential for bighorn sheep contact. This prescription 
should be included in BLM grazing regulations as part of the supervision 
and husbandry requirements. 

Specific Recommendation 4: Reintroduction 

Issue. -Ranges formerly occupied by domestic sheep can harbor dis- 
eases detrimental to desert bighorn. 

Recommendation. -Bighorn sheep should not be reintroduced into 
areas where domestic sheep have grazed during the previous 4 years. 

Justification.-Our concern involves bighorn reintroductions into 
habitats formerly occupied by domestic sheep. The Tech Staff does not 
advocate the co-use of bighorn habitat by both bighorn and domestic 
sheep. Two diseases that could be transmitted to bighorn after domestic 
sheep have been removed are footrot and soremouth (Jessup 1985, 
Kistner 1982). Both of these diseases can lie in the soil and, when 
conditions are right, be transmitted to bighorns. The soremouth virus 
can remain viable in the soil for 10 to 20 years (Jessup 1985, Lance 
1980). 

SUMMAR Y 

The DBC Tech Staff herein has identified some of the problems as- 
sociated with bighorn and domestic sheep interactions, and has rec- 

ommended procedures that should eliminate or reduce contact between 
domestic and desert bighorn sheep. These recommendations include: 
no nose-to-nose contact between bighorn and domestic sheep; a mini- 
mum of a 13.5-km-wide buffer strip between ranges used by domestic 
sheep and bighorns; trucking of domestic sheep in preference to trailing, 
and no trailing when domestic ewes are in estrus; and no bighorn rein- 
troductions onto areas that have been grazed by domestic sheep during 
the previous 4 years. 
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ABSTRACT: Previous studies demonstrated that bighorn sheep (Ovis canadensis) died of
pneumonia when commingled with domestic sheep (Ovis aries) but did not conclusively prove
that the responsible pathogens were transmitted from domestic to bighorn sheep. The objective of
this study was to determine, unambiguously, whether Mannheimia haemolytica can be transmitted
from domestic to bighorn sheep when they commingle. Four isolates of M. haemolytica were
obtained from the pharynx of two of four domestic sheep and tagged with a plasmid carrying the
genes for green fluorescent protein (GFP) and ampicillin resistance (APR). Four domestic sheep,
colonized with the tagged bacteria, were kept about 10 m apart from four bighorn sheep for 1 mo
with no clinical signs of pneumonia observed in the bighorn sheep during that period. The
domestic and bighorn sheep were then allowed to have fence-line contact for 2 mo. During that
period, three bighorn sheep acquired the tagged bacteria from the domestic sheep. At the end of
the 2 mo of fence-line contact, the animals were allowed to commingle. All four bighorn sheep
died 2 days to 9 days following commingling. The lungs from all four bighorn sheep showed gross
and histopathologic lesions characteristic of M. haemolytica pneumonia. Tagged M. haemolytica
were isolated from all four bighorn sheep, as confirmed by growth in ampicillin-containing culture
medium, PCR-amplification of genes encoding GFP and ApR, and immunofluorescent staining of
GFP. These results unequivocally demonstrate transmission of M. haemolytica from domestic to
bighorn sheep, resulting in pneumonia and death of bighorn sheep.

Key words: Bighorn sheep, domestic sheep, green fluorescent protein, Mannheimia
haemolytica, Ovis canadensis, pneumonia, transmission.

INTRODUCTION

The large decline in the bighorn sheep
(Ovis canadensis) population in North
America, from an estimated two million at
the beginning of the 19th century to fewer
than 70,000 now (2009) (Buechner, 1960;
Valdez and Krausman, 1999), has been
attributed in part to diseases, particularly
pneumonia caused by bacteria of the genera
Mannheimia, Bibersteinia, and Pasteurella
(Coggins, 1988; Miller, 2001). Bighorn
sheep are much-more susceptible to pneu-
monia than are domestic sheep (Ovis aries;
Foreyt, 1994). Since the early 1980s, there

have been anecdotal field reports of bighorn
deaths due to pneumonia following contact
with domestic sheep (Foreyt and Jessup,
1982; Coggins, 1988; George et al., 2008).

Bacteria of the genera Mannheimia,
Bibersteinia, and Pasteurella are commen-
sal bacteria in the pharynx and nasal
cavities of domestic and bighorn sheep
(Ward et al., 1990). Experimental inocu-
lation of some of the isolates from
domestic sheep—isolates which do not
readily cause disease in the domestic
sheep—have resulted in fatal pneumonia
in bighorn sheep (Onderka et al., 1988;
Foreyt et al., 1994). In five experimental
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commingling studies conducted by three
investigators, 41 of 43 bighorn sheep died
following contact with domestic sheep
(Onderka and Wishart, 1988; Foreyt,
1989, 1990; Callan et al., 1991). These
findings appeared to confirm earlier re-
ports of the death of bighorn sheep after
contact with domestic sheep, thus incrim-
inating domestic sheep in the induction of
fatal pneumonia in bighorn sheep. Al-
though Mannheimia (Pasteurella) haemo-
lytica, Bibersteinia (Pasteurella) trehalosi,
and Pasteurella multocida were isolated
from the dead bighorn sheep, these
studies did not demonstrate that these
organisms were transmitted from the
domestic sheep to the bighorn sheep. In
some of these studies, the bacteria that
were isolated from the dead bighorn sheep
were not shown to be present in the
domestic sheep. It is possible that the
bacteria responsible for the death of the
bighorn sheep were not carried by the
domestic sheep. It is also conceivable that
these bacteria were present in the domes-
tic sheep, but were not isolated, because
nasal swabs rather than pharyngeal swabs
were obtained or because adequate num-
bers of bacterial colonies from the initial
isolation were not picked up for further
characterization. Even the isolation of
bacteria belonging to the same species,
serotype, or biotype, from the domestic
sheep and bighorn sheep did not demon-
strate that the organism was transmitted
from domestic sheep.

Our objective was to determine, unam-
biguously, whether a respiratory pathogen
can be transmitted from domestic sheep to
bighorn sheep. Multiple genera, species,
and serotypes of bacteria can colonize the
nasal cavities and the pharynx of a single
animal (Ward et al., 1997). Mannheimia
haemolytica, B. trehalosi, and P. multocida
are commonly isolated from pneumonic
lungs of bighorn sheep, (Jaworski et al.,
1998; Kelley et al., 2007; George et al.,
2008). Mannheimia haemolytica consis-
tently causes severe bronchopneumonia
and the rapid death of bighorn sheep

under experimental conditions (Onderka
et al., 1988; Foreyt et al., 1994; Dassa-
nayake et al., 2009). Therefore, we select-
ed M. haemolytica for this study. We
obtained four M. haemolytica isolates
from the nasopharynx of domestic sheep
and tagged them with a plasmid encoding
genes for green fluorescent protein
(GFP), and for beta-lactamase (Bla),
which confers ampicillin resistance
(ApR). The four domestic sheep were
colonized with the tagged bacteria and
allowed to commingle with bighorn sheep
to determine whether there was transmis-
sion of the GFP-tagged bacteria.

MATERIALS AND METHODS

Screening of animals for respiratory pathogens

Experimental protocols were reviewed and
approved by the Institutional Animal Care and
Use Committee (IACUC) at Washington State
University.

Four, clinically normal domestic sheep from
the same flock were selected for the study.
Nasal and pharyngeal swabs, from two groups
of four domestic sheep and four bighorn
sheep, were collected twice at 1- to 2-wk
intervals. The swabs were collected from the
domestic sheep at the beginning of the study
(61 wk and 63 wk prior to the beginning of the
transmission study) to obtain M. haemolytica
isolates for tagging with GFP and ApR. The
bighorn sheep were sampled 42 days and
35 days prior to the beginning of the
transmission study. The swabs were analyzed
for the presence of ovine respiratory disease
(ORD) pathogens by protocols routinely used
at Washington Animal Disease Diagnostic
Laboratory (WADDL; Pullman, Washington,
USA). The pathogens screened for included
the bacteria M. haemolytica, B. trehalosi, and
Mycoplasma ovipneumoniae and the viruses
respiratory syncytial virus (RSV), parainfluen-
za 3 virus (PI-3), bovine herpesvirus1 (BHV-
1), and bovine viral diarrhea virus (BVDV).

Isolation of viruses from nasopharyngeal swabs
and lungs

The bovine turbinate (BT) cell line was used
for viral propagation because these cells were
known to support the growth of all the above
viruses. Swabs in universal viral transport
medium (BD Biosciences, Sparks, Maryland,
USA) were vortexed, and the medium was
plated onto BT cells in minimal essential
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medium (MEM) supplemented with 10% fetal
bovine serum (FBS; free of antibodies to
known respiratory viruses) and antibiotics
(penicillin-streptomycin 100 IU/ml; gentami-
cin 50 mg/ml; and fungizone 25 mg/ml).
Inoculated cell cultures were incubated at
37 C in a humidified atmosphere of 5% CO2.
The BT cells were observed daily for cyto-
pathic effect.

Isolation of M. ovipneumoniae and M. haemolytica
from nasopharyngeal swabs and lungs

Swabs from each animal were streaked onto
blood agar plates and kept at 37 C overnight
under aerobic and anaerobic growth condi-
tions. The bacterial colony morphology on
brain-heart infusion (BHI) sheep blood agar
and triple sugar iron (TSI) medium; Gram
staining; the ability to hydrolyze arabinose,
trehalose, indole, nitrate, xylose, and catalase;
and oxidase activity were used to differentiate
M. haemolytica from B. trehalosi and P.
multocida isolates. Mycoplasma ovipneumo-
niae was isolated by growth on pleuropneu-
monia-like organism broth and selective agar
plates according to a previously described
protocol (Besser et al., 2008).

Serotyping of M. haemolytica isolates

Mannheimia haemolytica strains were sero-
typed using serotype-specific rabbit antisera
obtained from Glynn Frank (National Animal
Disease Center, Ames, Iowa, USA). Cells from
a single colony of overnight growth on a sheep
blood agar plate were swirled for 30 sec in
30 ml of serum on a glass microscope slide.
Agglutination was observed under a dissecting
microscope. Serotype-specific antisera for the
following serotypes were tested: A1, A2, A5,
A6, A7, A8, A9, A10, A11, A12, A13, A14, and
A16.

Polymerase chain reaction (PCR) detection of
M. haemolytica

The PCR assay specific for M. haemolytica
has been described (Dassanayake et al., 2010).
A portion of the gene encoding M. haemolytica
O-sialoglycoprotein endopeptidase (gcp; Gen-
bank accession number AY83967) was ampli-
fied by PCR using primers MhgcpF: 59-AGA
GGC CAA TCT GCA AAC CTC G-39 and
reverse primer MhgcpR: 59-GTT CGT ATT
GCC CAA CGC CG-39. PCRs were carried
out in a final, 50-ml volume with GoTaqH PCR
SuperMix (Promega Inc., Madison, Wisconsin,
USA) with 0.2 mM each primer and 2 ml
bacterial culture. The PCR cycling conditions
consisted of an initial denaturation at 95 C for

5 min followed by 35 cycles of denaturation at
95 C for 30 sec, annealing at 55 C for 30 sec,
and extension at 72 C for 40 sec, and a final
elongation at 72 C for 5 min. The PCR
products were visualized after electrophoresis
in 1.0% agarose gels run at 7.0 V/cm and
staining with ethidium bromide.

PCR detection of M. ovipneumoniae

Both standard PCR and real-time PCR (RT-
PCR) were used. Standard PCR amplification
conditions were essentially the same as previ-
ously described (Besser et al., 2008). Real-time
PCR was developed in-house at WADDL using
the following primers: Movip F: 59-GGG GTG
CGC AAC ATT AGT TA-39; Movip R: 59-CTT
ACT GCT GCC TCC CGT AG-39; and Movip
(Probe): 59-6-FAM-TTA GCG GGG CCA
AGA GGC TGT A-BHQ-1-39 derived from
GenBank sequences EU290066 and NR_
025989 of M. ovipneumoniae. The RT-PCR
was run in an ABI 7500 Fast Thermocycler
(Applied Biosystems, Carlsbad, California,
USA) with the following cycling parameters:
Stage 1: 1 hold at 50 C for 2 min (optics off) 95 C
for 600 sec (optics off); Stage 2: 45 repeat cycles
of 95 C for 15 sec (optics off) to denature and
61 C for 60 sec for annealing and extension
(optics on). Test samples were read on the
FAM wavelength. Those with a cycle threshold
below 40.0 on the FAM channel were classed as
positive for M. ovipneumoniae.

Tagging of M. haemolytica isolates with a plasmid
carrying the genes encoding GFP and ApR

Plasmid pAM2425 was constructed by
cloning the gfp gene from plasmid pAG408
into an M. haemolytica shuttle vector,
pAM2355 (Marciel, 2001). Briefly, the ClaI/
EcoRI fragment of pAG408 was cloned into a
pBluescript KS II+ plasmid carrying the
leukotoxin C promoter, then the PlktC::gfp
fusion was amplified using M13 universal
forward (59-GTA AAA CGA CGG CCA GT-
39) and modified reverse (59-GGG ATA TCT
AGA AGC TTA ACA GCT ATG ACC ATG
ATT ACG-39, HindIII site italicized) primers,
and then cloned as a HindIII/XbaI fragment
into the Bla-resistant vector pAM2355 to
create pAM2425 (Fig. 1). All constructions
were performed in Escherichia coli XL1-Blue
(Stratagene, La Jolla, California, USA) as
described (Fedorova and Highlander, 1997).
Plasmid DNA was purified using the Qiagen
miniprep kit (Qiagen, Valencia, California,
USA), and the four M. haemolytica isolates
from the domestic sheep were transformed
with plasmid pAM2425, by electroporation, as
described by Craig et al. (1989). One-hundred

708 JOURNAL OF WILDLIFE DISEASES, VOL. 46, NO. 3, JULY 2010



nanograms of plasmid DNA were added to
each cuvette, which contained 100 ml electro-
competent cells. An electrical pulse of 15–
20 kilovolt, 400 ohm, 25 mfarad was applied
and, immediately, 1 ml BHI/SOC medium
(BHI broth; 2.5 mM KCl; 10 mM MgSO4;
10 mM MgCl2; 20 mM glucose) was added
and the mixture was incubated at 37 C for 3–
4 hr to allow expression of markers. One-
hundred-microliter aliquots were spread onto
sheep blood agar plates containing 20 mg/ml
ampicillin (Bioline, Randolph, Massachusetts,
USA) and plates were incubated overnight at
37 C. Ampicillin-resistant colonies containing
pAM2425 were identified by colony PCR
using gfp and bla gene-specific primers,
respectively (gfp forward 59-ATG AGT AAA
GGA GAA GAA CT-39 and reverse 59-GTA
TAG TTC ATC CAT GCC ATG-39 and bla
forward 59-ATG TTA AAT AAG TTA AAA
ATC-39 and reverse 59-TTA GTT GAG CTG
TAA AGT ATG AAA TAC-39), in a 25-ml
mastermix reaction containing GoTaq, as
directed by the manufacturer (Promega Corp.)
with slight modification. The PCR cycling
conditions consisted of an initial denaturation
at 95 C for 5 min, followed by 30 cycles of
denaturation at 94 C for 30 sec, annealing at
55 C for 30 sec, extension at 72 C for 1 min,
and a final elongation at 72 C for 10 min.

Leukotoxin production by M. haemolytica isolates
before and after tagging with GFP and ApR

Leukotoxin production by the M. haemoly-
tica isolates was confirmed by subjecting

culture supernatant fluid to MTT dye reduc-
tion cytotoxicity assay as described by Gentry
and Srikumaran (1991). The percent cytotox-
icity was calculated as follows: % cytotoxicity
5 [12(OD of toxin-treated cells/OD of toxin-
untreated cells)]3100.

Colonization of domestic sheep with tagged
M. haemolytica

Bacteria were cultured overnight at 37 C in
BHI agar supplemented with 5% sheep blood
(Remel, Lenexa, Kansas, USA). Tagged M.
haemolytica was cultured on plates containing
BHI supplemented with 20 mg/ml ampicillin
(Bioline). To prepare the inoculum, the bacte-
ria were cultured in BHI broth at 37 C for 2–
3 hr followed by growth in Roswell Park
Memorial Institute (RPMI) 1640 medium,
without phenol red (GIBCO), under the same
conditions. The bacterial suspension was dilut-
ed in RPMI 1640 to obtain the desired
concentration (colony-forming units [CFU]/
ml; Petras et al., 1995). Using an atomizer,
about 109 CFU of tagged M. haemolytica in 5 ml
of phosphate-buffered saline (PBS) were
sprayed intranasally into all four domestic
sheep from which they were originally isolated.
Nasal and pharyngeal swabs were collected 2 wk
following inoculation to confirm the presence
of tagged bacteria by colony PCR, as described
above. A serotype-2 strain of M. haemolytica,
isolated several years ago from a domestic
sheep (Foreyt et al., 1994), also was tagged with
the plasmid carrying the gfp and bla genes. This
strain failed to colonize the pharynx of the four
domestic sheep and was not used further.

Domestic sheep-bighorn sheep
contact experiments

On day 0, the four domestic sheep and the
four bighorn sheep were placed in two identical
pens (about 2033 m) separated by another pen
(20310 m), and animals were monitored for
clinical signs. After 1 mo, the bighorn sheep
were moved into the middle pen so that they
had fence-line contact with domestic sheep.
For the next 2 mo, the animals were observed
for clinical signs of pneumonia, and nasal and
pharyngeal swabs were collected twice (days 51
and 60) for detection of the presence of tagged
M. haemolytica. After 2 mo in fence-line
contact, the domestic sheep and bighorn sheep
were allowed to commingle in the middle pen
(20310 m).

Clinical assessment and necropsy

The bighorn sheep were observed once a
day for clinical signs including anorexia,

FIGURE 1. Schematic representation of the plas-
mid pAM2425 carrying gfp and bla genes. Plasmid
pAM2425 was constructed by cloning the gfp gene
from plasmid pAG408 into a Mannheimia haemoly-
tica shuttle vector pAM2355, as described in
materials and methods.
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lethargy, cough, dyspnea, and nasal discharge.
When the animals began to show clinical signs
of pneumonia, they were observed more
frequently. Animals that died during the
experiment were necropsied within 6 hr.
Lungs were removed from each animal and
carefully examined for lesions of pneumonia.
The degree of involvement of the lung lobes
was estimated as percent pneumonic scores
(percent of lung that appeared pneumonic on
visual examination). Pleuritis was noted as
present or absent. Representative samples of
pneumonic and normal lung tissue were
prepared for both bacteriologic and histopath-
ologic examination (Odugbo et al., 2004).
Animals that showed severe signs of pneumo-
nia were euthanized by intravenous adminis-
tration of pentobarbital and then necropsied in
the same manner as those found dead.

Detection of tagged M. haemolytica

Colony PCR: Swabs were directly streaked
onto sheep blood agar plates containing 20 mg/
ml ampicillin and the plates were incubated
overnight at 37 C. The following day, 5–10
representative colonies from each plate were
picked and subjected to colony PCR assay,
performed as described above, to confirm the
presence of gfp and bla genes.

Imunoflurorescence labeling of GFP-tagged
M. haemolytica: To detect GFP by immunoflu-
orescence, bacterial cells were fixed in 2%
paraformaldehyde for 10 min, washed with

PBS, and incubated with 100 ml of FITC-
conjugated rabbit polyclonal antibodies spe-
cific for GFP (Abcam, Cambridge, Massachu-
setts, USA) for 30 min at 4 C. The cells were
washed with PBS and mounted onto micro-
scopic slides and visualized using a fluores-
cence microscope.

RESULTS

Microbial flora of the upper respiratory tract
before commingling

Microbial isolation revealed that all four
domestic sheep carried Pasteurellaceae in
the nasopharynx (Table 1). All four also
yielded M. haemolytica from nasopharyn-
geal samples, at least once, prior to
commingling (Table 1). All four domestic
sheep were culture-positive for M. ovip-
neumoniae but were negative for the
respiratory viruses RSV, PI-3, BVDV, and
BHV-1.

Prior to beginning the study, the four
bighorn sheep were negative for viruses
and for M. ovipneumoniae by culture
(Table 2). However, three of the bighorn
sheep yielded M. haemolytica from naso-
pharyngeal swabs and all four had B.
trehalosi in their pharynx (Table 2).

Characteristics of the M. haemolytica isolates from
domestic sheep selected for tagging

Four M. haemolytica isolates obtained
from two of the domestic sheep were
designated as numbers 7, 10, 15, and 16.
These isolates were determined to be M.
haemolytica by cultural and biochemical
characteristics and were confirmed by M.
haemolytica-specific PCR assays. Serotype
analysis with antisera specific for all
known serotypes (A1, A2, A5, A6, A7,
A8, A9, A10, A11, A12, A13, A14, and
A16) revealed that isolate 7 belonged to
serotype 9, while the other three were
untypable. All of these isolates produced
leukotoxin in culture (Fig. 2).

Mannheimia haemolytica isolates from domestic
sheep get tagged with the plasmid carrying the gfp
and bla genes

Growth of tagged M. haemolytica iso-
lates on ampicillin plates suggested that

TABLE 1. Microbial profile of the nasopharynx of
domestic sheep before commingling.

Animal
no.

Sample
sitea

Bacteria recovered, sample
1/sample 2b

Mhc Btd Paste Movif

1 P +/+g +/2 2/2 +/+
N 2/2 2/2 2/2 +/2

2 P 2/+ 2/2 +/2 +/+
N +/+ 2/2 2/2 2/2

3 P 2/+ 2/2 +/2 +/2
N 2/+ 2/2 2/2 2/2

5 P +/2 +/2 2/2 +/2
N 2/2 2/2 2/2 +/2

a Site of sample collection: P 5 pharynx; N 5 nasal cavity.
b Sample 1/sample 2 5 Swabs collected at two different

dates.
c Mh 5 Mannheimia haemolytica.
d Bt 5 Bibersteinia trehalosi.
e Past 5 Pasteurella species.
f Movi 5 Mycoplasma ovipneumoniae.
g (2) 5 Absent or not detected; (+) 5 present.
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the bacteria were successfully tagged with
GFP and ApR. PCR using gfp- and bla-
specific primers confirmed the presence
of gfp (Fig. 3A) and bla (Fig. 3C) in all
four isolates. Immunofluorescence assays
using FITC-labeled anti-GFP antibodies
further confirmed the expression of GFP
in these isolates (Fig. 4A). Cytotoxicity
assays of the culture supernatant fluid,
before and after the tagging, revealed that
the leukotoxin production was not affected
by the presence of extrachromosomal
plasmid (Fig. 2). In a separate experiment,
two bighorn sheep inoculated intratrache-
ally with 53109 CFU of the M. haemoly-
tica isolates tagged with GFP/ApR plasmid
developed pneumonia and died within
2 days postinoculation, indicating that
organisms tagged with the GFP/ApR

plasmid were pathogenic.

GFP- and ApR-tagged M. haemolytica effectively
colonize the nasopharynx of domestic sheep

Three inoculations using a cocktail of all
four, tagged M. haemolytica isolates re-

sulted in colonization of the nasopharynx
of three of the four domestic sheep. The
colonization was detected by analyzing
nasal and pharyngeal swabs for two
consecutive weeks postinoculation (data
not shown). The PCR amplification of gfp
and bla genes confirmed the presence of
the plasmid-tagged M. haemolytica in all
of the three domestic sheep. All of the
four domestic sheep continued to remain
clinically normal after inoculation with
tagged M. haemolytica.

Domestic sheep transmit GFP- and ApR -tagged M.
haemolytica to bighorn sheep

The domestic sheep and bighorn sheep
were separated by about 10 m in individ-
ual pens during the first month. During
that time, no symptoms of respiratory
disease were observed in either domestic
sheep or bighorn sheep. Three bighorn
sheep (Y13, Y15, and Y47) yielded tagged
M. haemolytica from samples collected on
days 51, 60, or both (21 days, 30 days, or
both after fence-line contact began), as

TABLE 2. Microbial profile of the nasopharynx of bighorn sheep before and after their commingling with
domestic sheep. Bacteria were recovered via culture, except that Mycoplasma ovipneumoniae was also
detected postmortem using polymerase chain reaction (PCR) assay.

Animal
Sample

sitea

Bacteria recovered before commingling
(sample 1/sample 2)b

Sample
site

Bacteria recovered after commingling
(postmortem)

Mhc Btd Movie Mh Bt Movi (culture) Movi (PCR)

Y13 P 2/2f +/+ 2/2 P + 2 2 2

N 2/2 2/2 2/2 N + + 2 2

L + + 2 2

Y15 P 2/+ +/2 2/2 P 2 + + +
N +/+ 2/2 2/2 N + 2 2 2

L + 2 2 2

Y16 P +/2 +/+ 2/2 P 2 + 2 2

N 2/2 2/2 2/2 N + + 2 2

L + + 2 2

Y47 P 2/2 +/+ 2/2 P ndg nd nd 2

N 2/+ 2/2 2/2 N nd nd nd 2

L + 2 2 +

a Site of sample collection: P 5 pharynx; N 5 nasal cavity; L 5 lung.
b Sample 1/sample 2 5 Swabs collected on two different dates.
c Mh 5 Mannheimia haemolytica.
d Bt 5 Bibersteinia trehalosi.
e Movi 5 Mycoplasma ovipneumoniae.
f (2) 5 Absent or not detected; (+) 5 present.
g nd 5 not done.
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revealed by gfp and bla gene-specific
PCR. One of these bighorn sheep (Y15)
developed coughing on day 83, 32 days
following the first evidence of tagged M.
haemolytica infection, but none of the
animals died. On day 92 (2 days post-
commingling), one bighorn sheep (Y15)
died. The remaining animals at this time
were lethargic and showed intermittent
coughing. On day 95 (5 days postcommin-
gling), two more bighorn sheep (Y13 and
Y16) died, and on day 99 (9 days post-
commingling), the remaining bighorn
sheep (Y47) exhibited severe clinical signs
of pneumonia and was euthanized.

Induction of pneumonia in, and death of, bighorn
sheep are caused by M. haemolytica transmitted
by the domestic sheep

Postmortem examinations revealed that
all four bighorn sheep had acute, bilateral,
fibrinohemorrhagic pneumonia that was
equally distributed on both sides (Fig. 5A).

FIGURE 2. Leukotoxin production by Mannhei-
mia haemolytica isolates before and after tagging
with the plasmid carrying gfp and bla. Culture
supernatant fluids from the M. haemolytica isolates
numbers 7, 10, 15, and 16, before and after tagging
with the plasmid carrying gfp and bla, were subjected
to the MTT-dye reduction cytotoxicity assay. The
percent cytotoxicity was calculated as follows: %

cytotoxicity 5 [12(OD of toxin-treated cells/OD of
toxin-untreated cells)]3100. The open and shaded
bars represent % cytotoxicity of culture supernatant
fluids from the respective isolates, before and after
tagging, respectively. Results shown are the means of
three independent experiments. The error bars
indicate standard deviations of the means.

FIGURE 3. Detection of gfp and bla in Mannheimia haemolytica isolates by polymerase chain reaction
(PCR) amplification. The M. haemolytica isolates tagged with the plasmid carrying gfp and bla, and the M.
haemolytica isolates recovered from the lungs of the four dead bighorn sheep, were tested for the presence of
gfp and bla by PCR analysis using primers described under materials and methods. Panels A and B represent
PCR amplification of gfp. Panels C and D represent PCR amplification of bla. Ut5the untagged M.
haemolytica (pool of all 4 isolates); Pl5plasmid pAM2425 used as positive control in PCR to indicate the
presence of gfp and bla; numbers 16, 15, 10, and 7 represent the tagged isolates and the numbers Y47, Y16,
Y15, and Y13 represent M. haemolytica isolated from the lungs of bighorn sheep numbers Y47, Y16, Y15, and
Y13 at necropsy. MW5molecular weight markers. Results of one representative experiment out of three
are shown.
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Estimated percent pneumonic involve-
ment ranged from 70–95% in both the
lungs. Fibrinous pleuritis was present in
all four bighorn sheep. Although the lungs
from the different bighorn sheep varied in
severity in gross lesions, they were histo-
logically very similar. In affected areas of
the lungs, alveolar spaces and bronchioles
were filled with edema, fibrin, red blood
cells, and dense collections of primarily
macrophages and neutrophils (Fig. 5B).
The inflammatory cells showed degenera-
tive changes and often had streaming
nuclei (‘oat cells’). Many alveolar walls,
and occasional bronchiolar walls, were
disrupted by necrosis and hemorrhage.
When present, pleuritis was fibrinous.

Re-isolation of tagged M. haemolytica from
pneumonic lungs of bighorn sheep

The swabs taken from lungs during
necropsy were plated on BHI-agar plates
which, upon incubation, showed the
presence of colonies resistant to 20 mg/ml
ampicillin. Further gfp gene- and bla
gene-specific PCR confirmed the pres-
ence of tagged bacteria in the lungs
(Fig. 3B, D). Immunofluorescence assays
using FITC-labeled antiGFP antibodies
further confirmed the expression of GFP
in these isolates (Fig. 4B). None of the
tagged isolates recovered from the lungs
were typable with the antisera specific for
the known serotypes of M. haemolytica
(A1, A2, A5, A6, A7, A8, A9, A10, A11,
A12, A13, A14, and A16).

DISCUSSION

Several anecdotal reports suggest that
bighorn sheep die from pneumonia fol-
lowing contact with domestic sheep
(Foreyt and Jessup, 1982; Coggins, 1988;
George et al., 2008). Fatal pneumonia in
bighorn sheep following experimental
inoculation of M. haemolytica isolates
from domestic sheep, isolates which did
not cause disease in the domestic sheep,
prompted researchers to perform com-
mingling experiments to determine
whether there was transmission of respi-
ratory pathogens from domestic sheep to
bighorn sheep (Onderka and Wishart,
1988; Foreyt, 1989, 1990; Callan et al.,
1991). Although over 95% of the bighorn
sheep in these studies died following
contact with domestic sheep, there was
not clear documentation of transmission of
M. haemolytica, or of any other pathogen,
from domestic sheep to bighorn sheep.

Whole genome sequencing, pulsed field
gel electrophoresis, or amplified fragment
length polymorphism, ribotyping, multi-
locus enzyme electrophoresis, and multi-
locus sequence typing are molecular tools
that are available to compare bacterial
pathogens isolated from domestic sheep
and bighorn sheep. Whole genome se-

FIGURE 4. Detection of expression of GFP by
immunofluorescence staining. The Mannheimia hae-
molytica isolates tagged with the plasmid carrying gfp
and bla, and the M. haemolytica isolates recovered
from the lungs of the four dead bighorn sheep, were
tested for the expression of GFP by immunofluores-
cence staining with FITC-conjugated rabbit anti-
GFP antibodies. All four tagged isolates (7, 10, 15,
and 16), and isolates recovered from the lungs of all
four dead bighorn sheep (Y13, Y15, Y16, and Y47),
were positive for fluorescence expression. Fluores-
cence exhibited by one representative tagged isolate
(Panel A1), and one representative isolate recovered
from the lungs of the dead bighorn sheep (Panel B1),
are shown. Panel A2 and B2 represent untagged M.
haemolytica used as the negative control.
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quencing is an elaborate and expensive
procedure. The other molecular methods
are time-consuming and cannot identify
bacterial isolates with 100% certainty
(Pitt, 1999; Yakubu et al., 1999). We
reasoned that tagging the bacterial isolates
obtained from domestic sheep, recoloniz-
ing the nasopharynx of these animals with
the tagged bacteria, and commingling
them with bighorn sheep would circum-
vent these problems and provide an
irrefutable method of determining wheth-
er bacterial pathogens can be transmitted
from domestic sheep to bighorn sheep.
We selected M. haemolytica for this study
because of its documented ability to
consistently induce pneumonia in, and
death of, bighorn sheep (Onderka et al.,
1988; Foreyt et al., 1994; Dassanayake et
al., 2009). We employed two markers, the
GFP and ApR, to enhance the validity of
our findings. We also utilized two tests to
detect each marker (PCR and immuno-
fluorescence for GFP and growth on
ampicillin-containing medium and PCR

for ApR). The growth of the tagged M.
haemolytica in the presence of ampicillin,
the PCR amplification of the genes gfp
and bla, and the immunofluorescence
staining with anti-GFP antibodies clearly
indicated that the four isolates of M.
haemolytica obtained from the domestic
sheep were tagged with the markers
(Fig. 3A, C, 4A). These three parameters
were used to clearly document the suc-
cessful colonization of the pharynx of
domestic sheep by the tagged M. haemo-
lytica and, more importantly, to identify
the tagged organisms isolated from the
dead bighorn sheep (Fig. 3B, D, 4B).

Tagged-isolate 7 typed as serotype 9
while the other three (numbers 10, 15,
and 16) were untypable. However, none of
the isolates recovered from the lungs of
the four dead bighorn sheep typed as
serotype 9. This could be because the
tagged-isolate 7 did not colonize the
nasopharynx of domestic sheep; because
it colonized the domestic sheep but was
not shed in adequate amounts to be

FIGURE 5. Representative gross lesions and histopathology of the lungs of the dead bighorn sheep. (A)
Typical gross appearance of the lungs of the dead bighorn sheep. The lungs were removed from the carcass
for examination, and the total area of gross lung consolidation was discerned by visual inspection and by
palpation. In this case, the right cranial and middle, and the left middle lung lobes, are dark red and
consolidated, and additional consolidation was evident from palpation; darkened areas in the photograph were
subsequently determined to be areas of severe hemorrhage. Fibrin strands on the lung surface indicate
pleuritis. (B) The typical histopathologic appearance of the lungs of the dead bighorn sheep. Lung tissue
samples of bighorn sheep were aseptically removed and processed for histopathology. Alveolar septa are
necrotic and replaced by fibrin and debris. Bronchioles and alveoli are filled with streaming mononuclear
cells. H&E stain. 1003.
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acquired by the bighorn sheep; or because
it was acquired by the bighorn sheep but
not recovered by us because it was present
in the lungs in lower numbers than the
other isolates at the time of sampling.
Nevertheless, transmission from domestic
sheep to bighorn sheep clearly occurred
because other tagged isolates of M.
haemolytica were recovered from the
lungs of every bighorn sheep.

Our finding that three out of the four
bighorn sheep acquired the tagged M.
haemolytica within 1 mo of fence-line
contact indicates that such contact was
adequate for transmission of these organ-
isms to occur. Death of the first bighorn
sheep occurred about 1 mo after tagged
M. haemolytica was first detected in that
animal. This lag period may have been
necessary for the transmitted M. haemo-
lytica to colonize and proliferate to the
threshold number of organisms required
to induce pneumonia and death in bighorn
sheep. It is conceivable that the bighorn
sheep that acquired the tagged M. hae-
molytica during the fence-line contact
would have died even without commin-
gling with the domestic sheep. This notion
is supported by the fact that one bighorn
died only 2 days after commingling with
the domestic sheep. However, in order to
determine with certainty whether fence-
line contact is adequate for induction of
pneumonia and death of bighorn sheep,
the experiment would need to be per-
formed with a longer period of fence-line
contact.

It is also possible that another patho-
gen(s) was necessary to predispose the
bighorn sheep to pneumonia by M.
haemolytica infection. The bighorn sheep
were not positive for M. ovipneumoniae
before commingling with the domestic
sheep. Lung tissue from one of the dead
bighorn sheep was positive for M. ovip-
neumoniae by standard and RT-PCR
(Table 2), and M. ovipneumoniae was
detected in the nasopharynx of a second
dead bighorn sheep by culture and PCR,
which raises the possibility that these

organisms, along with the tagged M.
haemolytica, were transmitted from the
domestic sheep to the bighorn sheep. It is
possible that during the lag period, M.
ovipneumoniae colonized the upper respi-
ratory tract of at least two bighorn sheep
and predisposed them to the tagged M.
haemolytica, but whether M. ovipneumo-
niae played any role in the other two
bighorn sheep seems even less certain,
based on available data (Table 2). In
domestic sheep, M. ovipneumoniae has
been shown to render the cilia on the
epithelial cells of the upper respiratory
tract dysfunctional (Jones et al., 1985;
Niang et al., 1998). Previous studies have
shown that M. ovipneumoniae does not kill
bighorn sheep (Besser et al., 2008) but can
predispose them to M. haemolytica infec-
tion (Dassanayake et al., 2010). However,
it is not likely that M. ovipneumoniae is a
necessary predisposing factor for fatal
infection of bighorn sheep by every strain
of M. haemolytica because, in an earlier
study, intranasal inoculation with M.
haemolytica resulted in the death of 75%

of inoculated bighorn sheep (n54) within
48 hr (unpubl. data). The M. haemolytica
used in that study was a serotype 2 strain,
which is known to be virulent in bighorn
sheep (Foreyt et al., 1994). Therefore, we
believe that only less-virulent strains of M.
haemolytica may require M. ovipneumo-
niae or another predisposing agent. Stud-
ies are currently underway to elucidate the
role of M. ovipneumoniae in the develop-
ment of pneumonia in bighorn sheep
following contact with domestic sheep. In
summary, this study irrefutably demon-
strated the transmission of M. haemolytica
from domestic sheep to bighorn sheep and
the resulting pneumonia and death of
bighorn sheep.
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OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

TIME REQUIRED PERSONS
APPEARING
BEFORE THE
BOARD

SUBJECT Closed Session--Human Resources

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

CONFERENCE WITH LABOR NEGOTIATORS. Government Code Section 54957.6. Agency designated representative(s):
Stacey Simon, Leslie Chapman, Dave Butters, Janet Dutcher, and Anne Larsen. Employee Organization(s): Mono County
Sheriff's Officers Association (aka Deputy Sheriff's Association), Local 39--majority representative of Mono County Public
Employees (MCPE) and Deputy Probation Officers Unit (DPOU), Mono County Paramedic Rescue Association (PARA),

Mono County Public Safety Officers Association  (PSO), and Mono County Sheriff Department’s Management Association
(SO Mgmt).  Unrepresented employees:  All.

RECOMMENDED ACTION:

FISCAL IMPACT:

CONTACT NAME: 
PHONE/EMAIL:  /

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

No Attachments Available

 History

 Time Who Approval
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OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: County Counsel
TIME REQUIRED PERSONS

APPEARING
BEFORE THE
BOARD

SUBJECT Closed Session - Existing Litigation

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

CONFERENCE WITH LEGAL COUNSEL – EXISTING LITIGATION. Paragraph (1) of subdivision (d) of Government Code
section 54956.9. Name of case: Czeschin v. County of Mono; administrative citation appeal (Mono County Superior Court

Case No. CV 170001).

RECOMMENDED ACTION:

FISCAL IMPACT:

CONTACT NAME: Anne Larsen

PHONE/EMAIL: 760 924-1707 / alarsen@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

No Attachments Available

 History

 Time Who Approval

 3/1/2017 5:08 AM County Administrative Office Yes

 

javascript:history.go(0);


 2/28/2017 4:35 PM County Counsel Yes

 2/24/2017 1:48 PM Finance Yes

 



 

OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

TIME REQUIRED PERSONS
APPEARING
BEFORE THE
BOARD

SUBJECT Closed Session - Real Property
Negotiations

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

CONFERENCE WITH REAL PROPERTY NEGOTIATORS. Government Code section 54956.8. Property: Sierra Center Mall,
Mammoth Lakes.  Agency negotiators: Leslie Chapman, Janet Dutcher, Tony Dublino, Stacey Simon.  Negotiating parties:

Mono County and Highmark Mammoth Investments, LLC. Under negotiation: Price and terms of payment.

RECOMMENDED ACTION:

FISCAL IMPACT:

CONTACT NAME: 
PHONE/EMAIL:  /

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download

No Attachments Available

 History

 Time Who Approval
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OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: Public Works; CAO
TIME REQUIRED 2.5 hours (15 minute presentation;

2.25 hour discussion)
PERSONS
APPEARING
BEFORE THE
BOARD

Tony Dublino

SUBJECT Direction to Staff re Conway Ranch
Request for Grazing Proposals

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Presentation by Tony Dublino regarding potential issuance by County of a Request for Proposals for Grazing at Conway
Ranch.

RECOMMENDED ACTION:
Receive presentation and provide direction to staff regarding the issuance of an RFP for grazing on Conway Ranch,
including, but not limited to, one of the following options:  1.    Direct staff to prepare RFP for sheep grazing at Conway and
Mattly Ranch. Any such proposal will require indemnification as well as applicant funding of any necessary CEQA. Once
prepared, present to Board for approval, posting and publishing.   2.    Direct staff to prepare RFP for cattle grazing at
Conway and Mattly Ranch. Any such proposal will require indemnification as well as applicant funding of any necessary
CEQA. Once prepared, present to Board for approval, posting and publishing.  3.    Do not direct staff to prepare an RFP –
allow current grazing lease to expire without subsequent lease in place.

FISCAL IMPACT:
None at this time. 

CONTACT NAME: Tony Dublino

PHONE/EMAIL: 760.932.5453 / tdublino@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
Click to download
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 Staff Report

 Public Correspondence Received

 History

 Time Who Approval

 3/1/2017 4:50 AM County Administrative Office Yes

 2/28/2017 4:43 PM County Counsel Yes

 3/1/2017 5:30 PM Finance Yes
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MONO COUNTY 
  

DEPARTMENT OF PUBLIC WORKS 

  
Post Office Box 457 • 74 North School Street • Bridgeport, California  93517  

(760) 932-5440 • Fax (760) 932 - 5441 • monopw@mono.ca.gov  

Jeff Walters, Public Works Director 
   

  Garrett Higerd, PE 
County Engineer  

 

Date: February 21st, 2017 

To: Honorable Board of Supervisors 

From: Tony Dublino, Environmental Services Manager 

Subject: Conway Ranch Grazing Request for Proposals (RFP) 
 
Recommended Action: Receive presentation and provide direction to staff.  

1. Direct staff to prepare RFP for sheep grazing at Conway and Mattly Ranch. Any such 
proposal will require indemnification as well as applicant funding of any necessary 
CEQA. Once prepared, present to Board for approval, posting and publishing.  

2. Direct staff to prepare RFP for cattle grazing at Conway and Mattly Ranch. Any such 
proposal will require indemnification as well as applicant funding of any necessary 
CEQA. Once prepared, present to Board for approval, posting and publishing. 

3. Do not direct staff to prepare an RFP – allow current grazing lease to expire without 
subsequent lease in place.  

 
Fiscal Impact: None at this time.  

 
Discussion: The County’s Conway and Mattly Ranches (CR) are grazed by domestic sheep 
under a lease agreement that expires in November of 2017.  
 
The lease generates approximately $19,000 per year in revenue from the lessee FIM 
Corporation, and the County pays FIM Corporation $6,000 per year for “Irrigation Specialist” 
Services for meadow irrigation, resulting in a net revenue of approximately $13,000 per year 
for grazing-related activities at CR.  
 
The current lessee FIM has consistently expressed interest in continuing to graze sheep at 
CR, and would like to extend the lease. However, as a government agency, the County must 
engage in a Request for Proposals (RFP) or bid process under its own rules (Mono County 
Code section 3.050.020 and 030) and under State law (Government Code section 25537.) 
 
And grazing at CR is not without controversy. Specifically, interested parties and wildlife 
agencies have raised potential environmental impacts to special status species such as Bi-
State Sage Grouse and Sierra Nevada Bighorn Sheep. 
 
Under state law, the County must review the impacts of any proposed grazing activities under 
the California Environmental Quality Act before committing itself to a final course of action, 
and adopt any necessary mitigation measures.  
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Recommended Actions 1 or 2 would provide direction for staff to develop a thoroughly 
mitigated RFP for a given type of livestock, and bring the final RFP back to the Board for 
approval. Under these recommended actions, any RFP would require respondents to fund 
the requisite CEQA effort, as well as indemnify the County against any associated litigation.  
 
History  
The County acquired Conway Ranch through a variety of grant funds in 1998. Shortly 
thereafter, the County resolved (R00-29) to lease parts of the Conway Ranch for the purpose 
of sheep grazing. A request for proposal process initiated, and was won by FIM Corporation.  
 
During the ensuing years, sheep grazing on Conway become a regular activity during the 
summer and fall. Grazing activities have been controlled by a series of five-year leases, the 
most recent of which will expire in November 2017. The leases include terms and conditions, 
and those terms and conditions have generally been upheld and the overall impact of the 
sheep on Conway Ranch has been minimal. The meadows are in good to excellent condition, 
the livestock is light on the land, and each spring there is little sign of their presence from the 
preceding grazing season.  
 
Despite the absence of significant physical environmental impacts, the presence of domestic 
sheep on Conway Ranch has become a critical concern for wildlife agencies involved with the 
recovery of Sierra Nevada Bighorn Sheep (SNBS) due to the issue of disease transmission 
between domestic sheep and SNBS. 
 
This is a highly controversial matter that has been debated in front of the Mono County Board 
numerous times. In 2007, during a debate on the designation of critical habitat the Board 
(R07-81) took issue with the taxonomy of SNBS, and requested that federal grazing 
allotments be removed from the critical habitat designation, in an effort to preserve the 
County’s agriculture and grazing economy (all those allotments have since been closed to 
grazing). Conway Ranch was not mentioned in the Board’s 2007 Resolution.      
 
In the last five years, the Board has heard comments on the subject of disease transmission 
from many agencies and individuals as CR planning efforts and the creation of the 
Conservation Easement have moved through the public process. 
 
Through the process creating the CR Conservation Easement, references to ‘sheep grazing’ 
were changed to a more generic ‘livestock grazing,’ largely in deference to the concerns over 
disease transmission.  
 
Throughout 2016, public outreach relating to Conway generated the concept that grazing 
activities at Conway should continue, thus giving rise to the item today. 
 
Today’s Recommended Actions 
Leading up to today’s item, the County distributed a Request for Letters of Intent from grazing 
operators that would generally describe their approach to grazing and proposed mitigations at 
CR. The County received seven responses. Two were from sheep operators, and five were 
from cattle operators.  
 
County staff met with USFWS and CADFW to discuss the various mitigations proposed in the 
letters, to obtain a sense of whether those mitigations would result in less than significant 
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impacts to Bi-State Sage Grouse and/or SNBS. Agency representatives did not offer 
conclusive input regarding proposed cattle mitigations and whether they would effectively 
eliminate potential impact to Bi-State Sage Grouse, but did state that the mitigations 
proposed for sheep grazing would not mitigate risk of disease transmission to SNBS, and 
suggested that no mitigations whatsoever could mitigate that potential impact.     
 
The Recommended Actions reflect what staff believes are the most commonly held public 
opinions about what should happen at CR in the future – that is, sheep grazing, cattle 
grazing, or no grazing.  
 
The Conservation Easement for Conway Ranch allows all three of these recommended 
actions. It does not require the County to graze livestock, but permits livestock grazing. The 
Easement primarily requires the County maintain conservation values, which will greatly 
influence grazing activities as well as non-grazing activities. Any activities conducted on CR 
must comply with the Conservation Easement, which can be viewed in its entirety at the 
following web address:  
 
http://www.monocounty.ca.gov/facilities/page/conway-ranch-conservation-easement 
  
If you have any questions regarding this item, please contact me at (760) 932-5453. 
 
Respectfully submitted, 

 
Tony Dublino 
Environmental Services Manager 
 
 

 

 

 
 
 

http://www.monocounty.ca.gov/facilities/page/conway-ranch-conservation-easement


































































































































































































































 

OFFICE OF THE CLERK
OF THE BOARD OF SUPERVISORS 

REGULAR AGENDA REQUEST
 Print

 MEETING DATE March 7, 2017

Departments: Public Works - Roads
TIME REQUIRED 30 minutes (10 minute presentation;

20 minute discussion)
PERSONS
APPEARING
BEFORE THE
BOARD

Garrett Higerd

SUBJECT State Transportation Funding
Legislation Update

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Two competing bills have been introduced in the California state legislature to address the transportation funding crisis that
has been worsening over recent years.  Draft letters have been prepared in support of both bills and attached for

consideration.

RECOMMENDED ACTION:
Receive update on SB 1 (Beall) & AB 1 (Frazier) the “Transportation Funding and Reform Act” and AB 496 (Fong) the
“Traffic Relief and Road Improvement Act”.  Consider approval of a letter of support for one of the proposed bills –
potentially with recommended amendments.  Provide direction to staff. 

FISCAL IMPACT:
None at this time.  However, if signed into law, both proposals would significantly increase funding to maintain and improve
local streets and roads and state highways.  SB 1 (Beall) & AB 1 (Frazier) would be primarily funded by increases to state
gas tax, vehicle registration fees, and diesel taxes and a partial restoration of weight fee diversions and partial loan
repayments.  AB 496 (Fong) would primarily be funded by weight fee diversions, loan repayments, vehicle sales and use
taxes, and vehicle insurance taxes that are currently diverted to the state General Fund to pay for services like public health
and human services.

CONTACT NAME: Helen Nunn

PHONE/EMAIL: x5534 / hnunn@mono.ca.gov

SUBMIT THE ORIGINAL DOCUMENT WITH 
ATTACHMENTS TO THE OFFICE OF 

THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:

 

javascript:history.go(0);


Click to download

 Staff Report

 Attachment A AB 1

 Attachment B AB496

 Mono LTC Letter of Support - Berryhill

 Mono LTC Letter of Support - Bigelow

 Draft Letter of Support SB1 - AB1

 Draft Letter of Support AB 496

 History

 Time Who Approval

 3/2/2017 3:25 PM County Administrative Office Yes

 3/2/2017 12:42 PM County Counsel Yes

 3/2/2017 12:04 PM Finance Yes
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Date: March 7, 2017 

To: Honorable Chair and Members of the Board of Supervisors

From: Garrett Higerd, County Engineer

Re: State Transportation Funding Legislation Update
 
Recommended Action 

Receive update on SB 1 (Beall) & AB 1 (Frazier) 
Act” and AB 496 (Fong) the “Traffic Relief and Road Improvement Act
a letter of support for one of the 
Provide direction to staff.   
 
Fiscal Impact: 

None at this time.  However, if signed into law, b
funding to maintain and improve local streets and roads and state highways
AB 1 (Frazier) would be primarily 
fees, and diesel taxes and a partial restoration of weight fee diversions and partial loan 
repayments.  AB 496 (Fong) would primarily be funded by weight fee diversions, loan 
repayments, vehicle sales and use taxes, and vehicle insurance taxes that are currently 
diverted to the state General Fund
 
Strategic Plan Alignment: 

Background: 

Two competing bills have been introduced in the California state legislature 
transportation funding crisis that has been worsening over recent years.  
a revenue and expenditure analysis of 
Funding and Reform Act.”  Please see it a
(Fong) the “Traffic Relief and Road Improvement Act” was intr
package of information from the Assembly Republican Caucus attached as Attachment B.  

One significant difference between the two legislative proposals is that SB 1 & AB 1 
revenues partially through new taxes and AB 496 redir
imposing new taxes.  CSAC has not had the time to prepare a complete legislative analysis 
comparing AB 496 (Fong) to (Beall/Frazier)
prepared the following response regarding th

“CSAC supports some of the reform measures, but we cannot support a $4.875 billion 
per year diversion from the state General Fund. Counties rely on these revenue 
streams for public health, human services and public safety program
these funds would be subject to annual budget fights in the legislature and likely not 

MONO COUNTY 
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Honorable Chair and Members of the Board of Supervisors 

County Engineer 

tate Transportation Funding Legislation Update 

SB 1 (Beall) & AB 1 (Frazier) the “Transportation Funding and Reform 
Traffic Relief and Road Improvement Act”.  Consider approval of 

 proposed bills – potentially with recommended amendments.  

.  However, if signed into law, both proposals would significantly increase 
to maintain and improve local streets and roads and state highways

primarily funded by increases to state gas tax, vehicle registration 
a partial restoration of weight fee diversions and partial loan 

AB 496 (Fong) would primarily be funded by weight fee diversions, loan 
repayments, vehicle sales and use taxes, and vehicle insurance taxes that are currently 

und to pay for services like public health and human services

 Infrastructure 

Two competing bills have been introduced in the California state legislature 
transportation funding crisis that has been worsening over recent years.  CSAC has prepared 
a revenue and expenditure analysis of SB 1 (Beall) & AB 1 (Frazier) the “Transportation 

Please see it attached as Attachment A.  Very r
(Fong) the “Traffic Relief and Road Improvement Act” was introduced.  Please see the 
package of information from the Assembly Republican Caucus attached as Attachment B.  
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stable enough to effectively plan expenditures. We’d also be very concerned with 
potential cuts during the next inevitable budget deficit given the volatility of California’s 
General Fund revenue sources.   

CSAC policy supports funding transportation through user fees (i.e. gas tax, reg fees, 
other fees/taxes EXCEPT VMT) and we’ve had several Board of Directors votes in 
recent years to affirm that position.  

CSAC is supporting AB 1 and SB 1 which would both phase-in a shift of weight fees 
from transportation bond debt service to current transportation projects—at a cost of 
approximately $500 million/year to the General Fund. Recall that the price-based 
excise tax, which is what is really paying bond debt service since it backfills weight 
fees, is actually a long-standing general fund diversion. Taxes didn’t go up on 
consumers under Prop 42 sales tax, transportation simply took sales tax (i.e. general 
fund revenues) and allocated them to transportation. The price-based excise tax 
replaced the state sales tax on gasoline under the swap—so no net change for 
consumers. Rather, the general fund simply took back some of the revenues that had 
previously been diverted by 42.  

We understand if Mono County feels that it needs to support the proposal, but we’re 
encouraging counties to support AB 1 and SB 1, which would provide constitutionally-
protected, dedicated revenues for local streets and roads.”   

The Mono LTC approved letters of support for Beall/Frazier On February 24, 2017.  Please 
see those letters attached.  There was no discussion of AB 496 (Fong) at that meeting 
because no information was available at that time.   

Staff believes that the transportation funding crisis should be addressed and both of these 
proposals would provide enough funding to make significant improvements to local streets 
and roads and state highways.  Draft letters have been prepared in support of both bills and 
attached for your consideration.   

If the Board wishes to write a letter in support of AB 496 (Fong) we recommend that the letter 
include a request that the following items be addressed with amendments: 

• Add annual inflation adjustment to gas and diesel taxes.  Without an inflation 
adjustment, the purchasing power of Counties will be constantly eroded over time and 
eventually will not keep up.  This is one of the foundational problems with the existing 
system. 

• Eliminate the annual Board of Equalization adjustment of the price-based excise tax to 
reduce unnecessary volatility in Highway User Tax Account (HUTA) revenue. 

• Create a Zero Emission Vehicle Tax with an annual inflation factor.  Zero emission 
vehicles have all of the same impacts on the road system as a traditional compact car 
and should pay a use fee. 

• Include a plan to reliably fund the mandated services that Counties currently provide 
with General Fund revenue streams, especially public health and human services.   

Please contact me at 924-1802 if you have any questions regarding this item. 

Respectfully submitted, 

 
Garrett Higerd 
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Attachments:  Attachment A – AB 496 (Fong) 

Attachment B – SB 1 (Beall) & AB 1 (Frazier) 
Mono LTC Support Letters for SB 1 (Beall) & AB 1 (Frazier) 
Draft Letter of Support for Beall/Frazier 
Draft Letter of Support for Fong 



 

 

 

 AB 1 (Frazier)/SB 1 (Beall): Transportation Funding/Reform  
CSAC Revenue and Expenditure Analysis  

 
All revenue and expenditure estimates are based of full implementation of these funding/reform packages 

which occurs in year five. If adopted in 2017, full implementation would occur in FY 2021-22. 
 

REVENUES 
 
New Revenues 
Maintenance & Rehabilitation Investments - $3.12 billion annually  

 Gas tax increase of 12-cents, which generates $1.8 billion annually  

o AB 1 levies the entire increase in year one 

o SB 1 levies the increase in increments over three years (6-cents in year one, 9-cents in year 

two, and 12-cents in year three) 

o Gas tax revenues deposited into the Road Maintenance and Rehabilitation Account (RMRA) 

 SB 1 would capture off-highway vehicle (OHV) increment from new gas tax for 

RMRA, whereas AB 1 maintains current practice of sending OHV related share to 

OHV accounts 

o Indexed for inflation every three years 

 Vehicle registration fee (VRF) of $38, which generates $1.3 billion annually  

o Deposited into the RMRA 

o Indexed for inflation every three years 

 Zero emission vehicle registration fee (ZVRF) of $100 (SB 1) or $165 (AB 1), which would generate 

approximately $20 million annually 

o Deposited into the RMRA 

o Indexed for inflation every three years 

 
Freight Investments - $600 million annually  

 20-cent diesel excise tax, which generates $600 million annually 

o Deposited into the Trade Corridors Improvement Fund (TCIF) 

o Indexed for inflation every three years 

 
Transit Investments - $563 million annually  

 Up to a 4% increase in the sales tax on diesel, which generates approximately $263 million annually  

o Deposited into the State Transit Assistance Account (STA) 

o Allocated via the Public Transportation Account (PTA) formula  

o AB 1 increases the rate by 3.5% all for the STA/PTA allocation 

o SB 1 increases the rate by 4%, 3.5% which benefits the STA/PTA formula and 0.5% benefits 

the Transit and Intercity Rail Corridor Program (TIRCP) 

 Increase existing cap and trade expenditures, which generates approximately $300 million annually  

o From 10% to 20% of total cap and trade auction proceeds for the TIRCP 

o From 5% to 10% of total cap and trade auction proceeds for the Low Carbon Transit 

Operations Program (LCTOP) 

 

TOTAL NEW REVENUE GENERATED FOR ALL INVESTMENT CATEGORIES:   $4.28 BILLION  
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Restored/Returned Revenues 
Maintenance & Rehabilitation Investments - $1.81 billion annually  

 $500 million in truck weight fees 

o Directed to the Highway User Tax Account (HUTA) 

o Allocated via the 44 STIP/44 LSR/12 SHOPP split 

o AB 1 would phase in a specific dollar amount to be returned to transportation projects 

whereas SB 1 would phase in a certain percentage of weight fee revenue. AB 1 would cap 

the weight fee transfer to the General Fund to $500 million in FY 2021-22 and SB 1 would 

cap the transfer to 50% of total weight fee revenue collected in FY 2021-22. Depending on 

how much weight fee revenue is collected in any given year one approach could return 

more back to transportation projects than another but it’s difficult to predict.   

 Eliminate the annual BOE adjustment of the price-based excise tax, reset the rate to 17.3-cents, 

which would generate $1.125 billion over FY 2016-17 anticipated revenues  

o Directed to the HUTA 

o Allocated via the 44/44/12 split  

 Return $125 million in price-based revenues related to the sale of fuel for non-highway purposes 

(Off-Highway Vehicles) 

o Directed to the HUTA 

o Allocated via the 44/44/12 split  

 Return $60 million in miscellaneous transportation revenues 

o Directed to the RMRA 

o Allocated via the 50 state/50 local split after off-the top set-aside  

 
TOTAL RESTORED/RETURNED REVENUE GENERATED FOR ALL INVESTMENT CATEGORIES: $1.81 BILLION 
 
One-Time Revenues  
Maintenance & Rehabilitation Investments 

 $703 million in transportation loans  

o Split 50/50 between the state/locals 

 
TOTAL ONE-TIME REVENUES GENERATED FOR ALL INVESTMENT CATEGORIES:  $703 MILLION  
 
 
 
 
TOTAL NEW REVENUE GENERATED FOR ALL INVESTMENT CATEGORIES:   $4.28 BILLION  
TOTAL RESTORED/RETURNED REVENUE GENERATED FOR ALL INVESTMENT CATEGORIES: $1.81 BILLION 

GRAND TOTAL ON-GOING REVENUE FOR ALL INVESTMENT CATEGORIES:   $6.09 BILLION  
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EXPENDITURES BY ACCOUNT FOR ROAD PURPOSES 
 
Road Maintenance and Rehabilitation Account (RMRA) 

 Receives $3.18 billion from new and returned/restored revenue annually: 

o $3.12 billion from new revenues (gas tax, VRF, ZVRF) 

o $60 million from returned revenues (miscellaneous revenues)  

 Take-downs before formula allocation: 

o $200 million annually for the State Local Partnership Program (SLPP) 

o $80 million annually for the Active Transportation Program (ATP) 

o $30 million annually for 4-years to establish the Advanced Mitigation Program (not 

reflected in calculations throughout analysis as this take-down will cease in year five/full 

implementation)  

o $2-5 million annually for the CSU/UC transportation centers (SB 1 would allocated $2 

million for the UC system only whereas AB 1  would allocated $2 million for the UC system 

and $3 million for the CSU system) 

 Remainder for formula allocation: 

o $2.9 billion   

o Remainder split 50 state/50 local 

 $1.45 for the SHOPP 

 $1.45 billion for LSR 

 
TOTAL GENERATED FOR RMRA:        $3.18 BILLION  

 
Highway User Tax Account (HUTA)  

 Receives $1.75 billion from returned/restores revenues annually: 

o $1.125 billion from resetting the price-based excise tax rate 

o $500 million in truck weight fees 

o $125 million from OHV related price-based excise tax revenue  

 Formula allocations: 

o 44% STIP/44% LSR/12% SHOPP 

 $770 million for the STIP 

 $770 million for LSR 

 $21 million for the SHOPP 

 
TOTAL GENERATED FOR HUTA:        $1.75 BILLION  
 
 
 
 
TOTAL GENERATED FOR RMRA:        $3.18 BILLION  
TOTAL GENERATED FOR HUTA:        $1.75 BILLION  

GRAND TOTAL ON-GOING REVENUE FOR ROAD PURPOSES CATEGORIES:   $4.93 BILLION  
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EXPENDITURES BY SYSTEM FOR ROAD PURPOSES 
 
Local Streets and Roads 

 $2.22 billion annually  

o $1.45 billion annually from new/returned revenue from the RMRA 

o $770 million annually from restores/returned revenue from the HUTA 

 Potential LSR benefits from $200 million SLPP and $80 million ATP 

 One time revenue of $352 million from transportation loan repayment  

 
State Highways Operations and Protection Program 

 $1.47 billion annually  

o $1.45 billion annually from new/returned revenue from the RMRA 

o $21 million annually from restores/returned revenue from the HUTA 

 Potential State Highways benefits from $200 million SLPP and $80 million ATP 

 One time revenue of $352 million from transportation loan repayment  

 
State Transportation Improvement Program  

 $770 million annually  

 Potential State Highways benefits from $200 million SLPP and $80 million ATP 
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Assembly Republican Transportation Funding Plan 

 

 

The Traffic Relief and Road Improvement Act provides $7.8 billion ($5.6 billion multi-year/$2.2 

billion one-time revenues) for transportation without raising taxes. AB 496 includes reforms to 

make transportation spending more accountable and efficient, and eliminates regulatory barriers that 

prevent traffic relief. It provides $2.2 billion in one-time revenues from repayment of transportation 

loans.  

 

Reforms 

o Repeals the “road diet,” which blocks projects that reduce traffic congestion 

o Creates a CEQA exemption for road repair projects 

o Creates a Transportation Inspector General 

o Requires audits for major transportation projects
*
 

o Increases Caltrans contracting, and extends the sunset for public-private partnerships  

o Achieves savings from Caltrans efficiencies 

o Provides new oversight for Caltrans spending 

o Restores independence for the California Transportation Commission 

o Facilitates federal funding for the Trade Corridors Improvement Fund (TCIF) program 

 

Annual Revenues 

$5.6 billion in multi-year additional transportation funding 

o $3 billion from sales and use taxes collected from sale of new and used vehicles 

o $1.1 billion from return of truck weight fees for transportation 

o $550 million from vehicle insurance taxes 

o $270 million in new funding from cap-and-trade for transit [equivalent to amount that would be 

generated by the 3.5% diesel sales tax increase in AB 1 (Frazier)] 

o $160 million from AB 118 vehicle registration fees (backfilled by cap-and-trade) 

o $140 million from return of miscellaneous transportation revenues
*
  

o $135 million from diesel sales tax (backfilled by cap-and-trade) 

o $125 million from return of taxes from sale of fuel for non-highway purposes  

o $100 million from Caltrans efficiencies 

o $10 million from return of diverted funds to the Off-Highway Vehicle Trust Fund  

 

Total Funding Distribution (one-time revenues/multi-year revenues) 

o $2.8 billion ($700 million/$2.1 billion) for local streets and roads 

o $2.4 billion ($1.03 billion/$1.32 billion) for new capacity/traffic relief 

o $1.9 billion ($190 million/$1.7 billion) for highway maintenance and rehabilitation 

o $520 million ($250 million/$270 million) for transit 

o $100 million (all ongoing) for active transportation 

o $80 million (all ongoing) for DMV modernization and CHP funding
*
 

o $10 million (all ongoing) for Off-Highway Vehicle Trust Fund 

 
*Amendments pending 
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Frequently Asked Questions 

 

1. Does this plan include tax increases? 

No. The Traffic Relief and Road Improvement Act generates $7.8 billion in new transportation funding 

($5.6 billion annual/$2.2 billion one-time revenues) by ensuring that existing fees and taxes paid by 

transportation system users are dedicated for transportation. 

 

2. Does this plan divert funding currently dedicated to other programs? 

The Traffic Relief and Road Improvement Act does not reduce revenues committed to any specific state 

or local program.  The bill dedicates revenues from transportation taxes, which inappropriately 

support the state General Fund rather than transportation projects.   

 

3. Will this bill require General Fund cuts? 

The Legislature has increased General Fund spending by more than $36 billion over the past six 

years.  None of this new spending supports roads.  The General Fund impact of this plan is a small 

fraction of recent growth.  The Governor and Legislative Democrats propose tax increases that place 

the transportation funding burden disproportionately on low-income and middle class families.  

Assembly Republicans welcome the opportunity to discuss General Fund spending priorities, but we 

will not support efforts by Democrats to fund transportation on the backs of the poor.   

 

4. Why shouldn’t transportation users pay higher taxes to fund roads? 

Californians pay the second highest gas prices and the highest gas taxes (including cap-and-trade) in 

the nation.  The average Californian pays more than $200 every year to register a vehicle.  Next to 

housing, families pay more for transportation than any other household expenditure (including food 

and healthcare).  Gas taxes are regressive because lower income Californians drive less fuel efficient 

vehicles, and commute longer distances due to the state’s lack of affordable housing (According to the 

LAO, commute times increase 4.5 percent for every 10 percent increase in rent).  At the same time, the 

Legislature is diverting transportation taxes for non-transportation purposes.  California motorists 

already face some of the poorest roads and worst congestion in the nation.  The Legislature should 

ensure that existing transportation tax revenues fund transportation before imposing regressive tax 

increases on hard-working families. 

 

5. What does this bill do to reduce traffic congestion? 

According to PPIC, nearly 60 percent of Californians view traffic congestion as a “big problem.”  

According to The Road Information Program (TRIP), a national transportation research group, 

congestion-related delays cost California motorists $28 billion every year.  In Los Angeles and the Bay 

Area, TRIP determined that the average motorist loses 80 hours due to congestion each year, costing 

$1,700 in lost time and wasted fuel.  Traffic congestion ranks as the top concern for Los Angeles 

County residents—surpassing physical safety, making ends meet, and housing affordability.  The 

Traffic Relief and Road Improvement Act provides nearly $2.5 billion to increase system capacity and 

reduce congestion.  The bill ensures that last year’s decision to slash $750 million from capacity 

projects can be immediately restored. 

 

6. What is the “road diet,” and why should it be repealed? 

In 2013, the Legislature required that all new development must reduce automobile travel.  This 

change to CEQA rewards projects that increase traffic, and blocks projects that reduce traffic.  

Stakeholders estimate this will “add approximately $1 billion in costs for each additional lane mile in 

California.”  The Administration describes this policy objective as a “road diet.”  Assembly 
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Republicans believe transportation funding should be used to reduce traffic, not create it.  Policies 

designed to create gridlock should be repealed. 

 

7. Does this bill restore funds diverted from transportation? 

Yes.  This bill eliminates the diversion of $1 billion annually from gas tax revenues to the General 

Fund (i.e. the “weight fee swap”).  This diversion steals more than $400 million annually from local 

streets and roads.  The bill also requires repayment of all outstanding transportation loans.  It also 

ensures that revenues from the “hidden gas tax” (i.e. 11 cent gas price increase due to cap-and-trade) 

are appropriately funding transportation. 

 

8. Does this plan provide stable and sustainable transportation funding? 

Yes.  Existing transportation funding is tied to the gas tax.  The Governor has issued an Executive 

Order requiring a 50% reduction in petroleum consumption by 2030.  The Air Resources Board 

proposes to place 4.2 million zero-emission vehicles on the road by 2030.  Owners of zero-emission 

vehicles are predominantly wealthy, and pay no gas tax (According to an October 2015 University of 

California, Berkeley, study, the wealthiest 20 percent of households capture 90 percent of federal tax 

credits for electric vehicle purchases).  If petroleum consumption declines, so will road funding.  Gas 

tax increases will increasingly shift the funding burden to low-income motorists.   The Traffic Relief 

and Road Improvement Act diversifies the transportation funding portfolio to provide stable and 

sustainable revenue.  This bill creates the first new dedicated sources of transportation funding in 17 

years. 

 

9. Does this plan address all of the state’s transportation needs? 

Yes.  The Traffic Relief and Road Improvement Act includes new funding for deferred maintenance, 

highway improvement, local streets and roads, transit, active transportation, DMV modernization and 

CHP.  It also facilitates federal funding for trade corridor improvements. 

 

10. Does this plan include reforms to improve efficiency and accountability for transportation 

spending? 

Yes.  California has the 4th highest overhead costs in the nation for transportation projects.  In May 

2014, the Legislative Analyst released a review of staff support costs at Caltrans. The report 

determined that Caltrans is overstaffed by 3,500 full-time employees, at a cost of more than $500 

million per year.  The Traffic Relief and Road Improvement Act achieves savings from Caltrans 

efficiencies, increases oversight over Caltrans spending, and creates a new Transportation Inspector 

General to audit projects and improve performance.  All major transportation projects will be 

regularly audited.  The plan increases flexibility for Caltrans to contract out, and restores a program 

allowing public-private partnerships.    
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Transportation Plan Comparison 
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March 7, 2017 

The Honorable Tom Berryhill 
California State Senate 
State Capitol, Room 3076 
Sacramento, CA 95814 

Re: SB 1 & AB 1 (Beall/Frazier) Transportation Funding and Reform – Support  

Dear Senator Berryhill: 

Rural counties such as Mono rely on the partnership with the State of California to provide a vital 
transportation system that serves local communities, the state, and the county. The gas tax is the single 
largest funding source for cities and counties, yet this revenue has declined statewide and nationally due 
to inflation and a backlog of fix-it-first infrastructure needs. Additionally, the recent reduction of the 
price-based excise tax on gasoline will further delay maintenance and add cost to projects, as it is 
exponentially more expensive to maintain or rebuild failed pavements than it is to maintain those in good 
condition.  

Rural counties have small populations and thus very little ability to generate local transportation funding. 
Mono County has a population of 14,074 with a small sales-tax base, and a high number of lane miles per 
person to maintain.  

One example of the impact of the ongoing transportation funding fiasco/crisis to Mono County:  In 1999, 
Mono County LTC, Inyo County LTC, Kern Council of Governments, and the State entered into a 
Memorandum of Understanding (MOU) to improve the SR 14 and US 395 corridor in our region. The 
Olancha/Cartago four-lane project was one of the identified projects for joint funding. Mono County LTC 
had programmed the funds for construction in order to complete this project after 20 years in 2018-19 
fiscal year as part of the 2016 State Transportation Improvement Program (STIP). But as you are aware, 
the California Transportation Commission had to trim approximately $754 million of funding from the 
2016 STIP. The Olancha/Cartago project was one of the many projects statewide that were halted due to 
unreliable transportation funding.  

Senate/Assembly Bill 1, as estimated by California State Association of Counties (CSAC), would provide 
much-needed new statewide investment to maintain and improve local streets and roads and state 
highways, ensure existing revenues meant for transportation projects are redirected to transportation, and 
implement a number of reforms to improve project delivery while still protecting the environment.  

The Mono County Board of Supervisors is asking for your support in moving this bill forward for 
California. If there is anything you need from Mono County, please contact Garrett Higerd, County 
Engineer, at ghigerd@mono.ca.gov or 760.924.1802. We look forward to finding a transportation funding 
solution with you.  

Sincerely,  
 

mailto:ghigerd@mono.ca.gov


 

 

 
Stacey Coreless 
Chair, Mono County Board of Supervisors 

cc: The Honorable Frank Bigelow, California State Assembly 
The Honorable Jim Frazier, California State Assembly 
The Honorable Jim Beall, California State Senate 
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March 7, 2017 

The Honorable Vince Fong 
California State Assembly 
State Capitol, Room 4144 
Sacramento, CA 95814 

Re: AB 496 (Fong) Traffic Relief and Road Improvement Act – Support  

Dear Assemblyman Fong: 

On behalf of Mono County, we would like to express our support for AB 496.  

However, we request that it be amended to address the following: 

• Add annual inflation adjustment to gas and diesel taxes.  Without an inflation adjustment, the 
purchasing power of Counties will be constantly eroded over time and eventually will not keep 
up.  This is one of the foundational problems with the existing system. 

• Eliminate the annual Board of Equalization adjustment of the price-based excise tax to reduce 
unnecessary volatility in Highway User Tax Account (HUTA) revenue. 

• Create a Zero Emission Vehicle Tax with an annual inflation factor.  Zero emission vehicles have 
all of the same impacts on the road system as a traditional compact car and should pay a use fee. 

• Include a plan to reliably fund the mandated services that Counties currently provide with 
General Fund revenue streams, especially public health and human services.   

Rural counties such as Mono rely on the partnership with the State of California to provide a vital 
transportation system that serves local communities, the state, and the county. Transportation funding has 
declined statewide and nationally due to inflation and a backlog of fix-it-first infrastructure needs which 
significantly adds cost to projects, as it is exponentially more expensive to maintain or rebuild failed 
pavements than it is to maintain those in good condition.  

Rural counties have small populations and thus very little ability to generate local transportation funding. 
Mono County has a population of 14,074 with a small sales-tax base, and a high number of lane miles per 
person to maintain.  

Our current funding system is broken and not serving its intended purpose. Despite California drivers 
paying the nation’s highest gas tax and second highest gas prices overall, roads and highways remain poor 
and traffic congestion continues to worsen. The state budget has grown significantly over the last decade, 
but funding for transportation has remained stagnant. The consequence of the status quo is higher costs 
for motorists to operate their vehicles and too much time spent idle in traffic, which costs our economy 
billions and disproportionately hurts low-income families.  

One example of the impact of the ongoing transportation funding fiasco/crisis to Mono County:  In 1999, 
Mono County LTC, Inyo County LTC, Kern Council of Governments, and the State entered into a 



 

 

Memorandum of Understanding (MOU) to improve the SR 14 and US 395 corridor in our region. The 
Olancha/Cartago four-lane project was one of the identified projects for joint funding. Mono County LTC 
had programmed the funds for construction in order to complete this project after 20 years in 2018-19 
fiscal year as part of the 2016 State Transportation Improvement Program (STIP). But as you are aware, 
the California Transportation Commission had to trim approximately $754 million of funding from the 
2016 STIP. The Olancha/Cartago project was one of the many projects statewide that were halted due to 
unreliable transportation funding.  

AB 496 is a comprehensive funding plan that improves our infrastructure and builds new capacity on 
highways using existing revenues and without raising taxes or fees. This measure includes reforms to 
make transportation spending more accountable and efficient, and eliminates regulatory barriers that 
prevent traffic relief.  

With AB 496, the legislature has an opportunity to restore the promise to California taxpayers that all the 
tax dollars they provide for using our transportation system goes towards improving our roads. This is the 
only responsible proposal that properly invests in our roads without increasing taxes and fees, and we 
therefore strongly support this measure. 

The Mono County Board of Supervisors is asking for your support in moving this bill forward for 
California. If there is anything you need from Mono County, please contact Garrett Higerd, County 
Engineer, at ghigerd@mono.ca.gov or 760.924.1802. We look forward to finding a transportation funding 
solution with you.  

Sincerely,  
 
 
Stacey Coreless 
Chair, Mono County Board of Supervisors 

cc:  The Honorable Frank Bigelow, California State Assembly 
The Honorable Tom Berryhill, California State Senate 
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BEFORE THE
BOARD

Garrett Higerd

SUBJECT Request for Letter of Support for
AB174

AGENDA DESCRIPTION:
(A brief general description of what the Board will hear, discuss, consider, or act upon)

Assemblyman Bigelow, along with a bipartisan coalition, introduced AB 174, which requires one voting member of the
California Transportation Commission to reside in a county with a population of less than 100,000.   Currently, the California

Transportation Commission consists of 11 voting members. There are no requirements to fill these positions. This bill will
ensure the voices of small, rural California counties are heard and will give our communities a needed seat at the table. This

item is sponsored by Supervisor Johnston.

RECOMMENDED ACTION:
Approve proposed letter of support for AB174 and authorize Chair to sign on behalf of the County. Provide any desired
direction to staff.

FISCAL IMPACT:
None.

CONTACT NAME: Helen Nunn

PHONE/EMAIL: x5534 / hnunn@mono.ca.gov
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THE COUNTY ADMINISTRATOR 
PRIOR TO 5:00 P.M. ON THE FRIDAY 

32 DAYS PRECEDING THE BOARD MEETING

SEND COPIES TO: 

MINUTE ORDER REQUESTED:
 YES  NO

ATTACHMENTS:
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March 7, 2017 

 

Assemblyman Frank Bigelow 

P.O. Box 942849 

Sacramento, CA 94249-0005 

Re: Support for AB 174  

 

RE: SUPPORT FOR AB 174 (BIGELOW) 

 

Dear Assemblyman Bigelow: 

 

We write to support AB 174, which would require one voting member of the California 

Transportation Commission to reside in a county with a population of less than 100,000.  

The California Transportation Commission’s mission is to be a unified voice for transportation 

issues in California; however, all eleven members of the California Transportation Commission 

currently reside in a county with a population over a million. It is impossible for the Commission 

to meet their mission as a unified voice for transportation issues in California with this 

formation. 

 

Mono County is a large county that spans 3,132 square miles with a population of just over 

14,000 residents and 685 miles of maintained County roads. Like other small counties, our road 

and transit needs are very different from the metropolitan and urban areas that currently have 

representation on the California Transportation Commission.  

 

AB 174 will ensure the voices of small, rural California counties are heard on transportation 

issues. Without rural representation on the Commission, it is impossible for the Commission to 

meet their mission as a unified voice for transportation issues in California. Our rural roads are 

crumbling and polka dotted with pot holes. Shovel-ready projects to update our infrastructure 

keep receiving the red line. The time has come to ensure our issues have a voice and a vote.  

It is for the reasons stated above that we enthusiastically support AB 174.  

Sincerely, 

 

 

 

Stacy Corless, Chairwoman 

County of Mono Board of Supervisors 



 Assembly California Legislature 
 

FRANK BIGELOW 
ASSEMBLYMEMBER, 5TH DISTRICT 

 
 
 
 

 
 

 
AB 174: CALIFORNIA TRANSPORTATION COMMISSION RURAL 

REPRESENTATION ACT 

 
COAUTHORS: AGUIAR-CURRY, CABALLERO, DAHLE, GALLAGHER, MATHIS, WOOD 

 

IN BRIEF: 

AB 174 would require one voting member of the California Transportation Commission to reside in 

a county with a population of less than 100,000. 

 

EXISTING LAW: 

Currently, the California Transportation Commission consists of 11 voting members, and 2 

Members of the Legislature who are appointed as non-voting ex-offico members. Of the 11 voting 

members, 9 are appointed by the Governor, one is appointed by the Senate Committee on Rules, and 

one is appointed by the Speaker of the Assembly. 

 

THE ISSUE & AUTHOR’S STATEMENT: 

The California Transportation Commission’s mission is to be a unified voice for transportation 

issues in California; however every current member of the California Transportation Commission 

resides in a county with a population over one million people. It is impossible for the Commission to 

meet their mission as a unified voice for transportation issues in California without a representative 

from a small rural county of under 100,000 people.  

 

THE SOLUTION: 

AB 174 will ensure the voices of small, rural California counties are heard on the Commission. Our 

rural roads are crumbling and polka dotted with pot holes. Shovel-ready projects to update our 

infrastructure keep receiving the red line. The time has come to ensure our issues have a voice and 

a vote.  

 

SUPPORT: 

PENDING 

 

 

 

 

 

 

 

CONTACT: 

Katie Masingale, Office of Assemblyman Bigelow 

(916) 319-2005 or Katie.Masingale@asm.ca.gov  

CAPITOL OFFICE 
Room 4158 

Sacramento, CA  95814 
(916) 319-2005 

FAX (916) 319-2105 
 

COMMITEES 
Vice Chair, Appropriations 
Vice Chair, Governmental 

Organization 
Banking and Finance  

Insurance 
Water, Parks & Wildlife 

 
DISTRICT OFFICE 

33 C Broadway 
Jackson, CA  95642 

(209) 223-0505 
FAX (209) 762-8262 
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