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AGENDA 

 December 1, 2022, 7:00 PM  
 

The meeting will be held both on Microsoft Teams and in person at the Solarium Conference Room, at 1060 

Emeline Avenue. 

 

PLEASE NOTE:  The meeting room is on the second floor, above the Water Quality Lab entrance.  The door 

must remain locked after hours, but staff will be able to see and provide access to all attendees as they arrive. 

 
Agenda 

Item # 

Start 

Time 

End 

Time 

Description 

1 

2 

3 

4 

7:00 7:10 Call to Order 

Roll Call  

Approval of Minutes 

Public comment for items not on the agenda 

5 7:10 8:40 Public Grant Program: 

• Determine grant recipients and amounts awarded 

• Discuss potential funding amount for 2023 

6 8:40 8:50 January agenda items 

7 8:50 9:00 Commissioner Reports and Announcements 

8  9:00 Adjourn 

 

Items of Interest:  

 Fish and Game Commission regulatory announcements: New and Proposed Regulations - 2022 (ca.gov) 
 

The County of Santa Cruz does not discriminate on the basis of disability, and no person shall, by reason of a disability, be denied the 

benefits of its services, programs, or activities. This online meeting is available to anyone with a telephone.  If you are a person with a 

disability and require special assistance in order to participate in the meeting, please contact Sean Abbey at (831) 454-2386 or TDD 

number (454-2123) at least 72 hours in advance of the meeting in order to make arrangements. Persons with disabilities may request a 

copy of the agenda in an alternative format. As a courtesy to those affected, please attend the meeting smoke and scent free.   

http://www.scceh.com/
mailto:EnvironmentalHealth@santacruzcounty.us
https://fgc.ca.gov/Regulations/2022-New-and-Proposed


 

 

Commissioner and Public Participation Information and Guidelines 

 

Pursuant to AB 361 and Cal. Gov. Code section 54953, due to the ongoing COVID 19 state of emergency and 

upon recommendation of the County Health Officer, public meetings of the Fish and Wildlife Advisory 

Committee can be held both virtually and in person.  Members of the public can join in person or via the 

Microsoft Teams link provided below.   

 

If you have questions, please contact Sean Abbey at sean.abbey@santacruzcounty.us.  

 

Microsoft Teams meeting  

Join on your computer, mobile app or room device  

Click here to join the meeting  

Meeting ID: 290 759 602 282  

Passcode: Kpv3vo  

Download Teams | Join on the web 

Or call in (audio only)  

+1 831-454-2222,,227311762#   United States, Salinas  

Phone Conference ID: 227 311 762#  

Find a local number | Reset PIN  

 

Click on the “Click here to join the meeting” link above.  If you are asked to join Teams with an application, 

click on “No thanks” and open in the browser.  You should not need to download the application to join the 

meeting.    

 

Commissioners are expected to have their camera on, but cameras are optional for public attendees. 

 

Please join the meeting a few minutes BEFORE 7:00 pm so that we can start at 7:00 pm.   Staff will open the 

video conference at 6:50 pm.  Feel free to chat and say hello before 7:00 pm.   

 

 

Meeting Roles and Rules: 

 

Chris Berry, Chair, will lead the meeting.  Chair Berry will announce each agenda item, identify who will be 

leading an item and introduce discussion and public comment periods.   

 

Sean Abbey, staff, will assist with roll call, note taking, and tracking who wants to speak.   Please allow time for 

staff to make notes about any decisions.   Sean will monitor both email and text messages during the meeting.   

 

There will be a public comment period for each item and the Chair will invite the public to participate at the 

appropriate time.    

 

During a discussion, if two or more people speak at the same time, please defer to the person who speaks first.   

In any moment where we have some confusion due to multiple people wanting to speak, please pause and let 

the Chair take the lead.  The Chair will call on someone to speak.   

mailto:sean.abbey@santacruzcounty.us
https://teams.microsoft.com/l/meetup-join/19%3ameeting_NDg5YjMwNTgtMWVkYS00MWRiLWJlMWEtOTRkZTllZWEyODI5%40thread.v2/0?context=%7b%22Tid%22%3a%2252044d34-04cb-41a4-a0cd-54ae6eeffb9f%22%2c%22Oid%22%3a%227b42e51b-9b05-4fc0-8577-ba3b34d5a4c8%22%7d
https://www.microsoft.com/en-us/microsoft-teams/download-app
https://www.microsoft.com/microsoft-teams/join-a-meeting
tel:+18314542222,,227311762# 
https://dialin.teams.microsoft.com/15e6754c-2a85-4415-879d-8476e4fc5c0e?id=227311762
https://dialin.teams.microsoft.com/usp/pstnconferencing


County of Santa Cruz 
Health Services Agency    ⬧ Environmental Health 

Fish and Wildlife Advisory Commission 
701 Ocean Street, Room 312, Santa Cruz, CA 95060 

(831) 454-3154   TDD/TTY -Call 711  www.scceh.com 

EnvironmentalHealth@santacruzcounty.us 

 

 

Meeting Minutes 

November 10, 2022 
 

1.  CALL TO ORDER – 7:04 pm 

2.  ROLL CALL   

  

District Commissioner Status Commissioner Status 

I Chris Berry P Samuel Adelson P 

II Sandra Baron P David Somerton P 

III Liz Alter P Jon Jankovitz P 

IV Matthew Wise A VACANT  

V Jenni Gomez P Jen Michelsen P 
P = Present E = Excused A = Absent  

3.  APPROVAL OF MINUTES:  

o Motion to Approve Minutes: Baron, Second: Somerton,  

o All Ayes: Minutes approved 

 

4.  PUBLIC GRANTS PROGRAM: 

o Commissioners received presentations from grant applicants and had the opportunity to ask 

questions. 

5.  INVASIVE SPECIES UPDATES:   

o The Invasive Species sub-committee has put together a draft letter to the Board of Supervisors 

and has requested feedback and approval for release from the full commission.  The comments 

from the commissioners are as follows. 

▪ Change reference of the Planning Dept to Community Development & Infrastructure Dept 

▪ Offer FWAC commissioner support for proposed group 

▪ Recommend that the chair of the group be the primary contact person for all invasive plant 

management tasks in the county 

▪ Include precedents for this type of group from other governmental agencies 

▪ Recommend that the letter be released once new Supervisors are sworn in 

o Motion to approve the letter, with the revisions above, and release to the Board of 

Supervisors in January: Gomez, Second: Alter,  

o All Ayes: Letter approved for January release, with revisions. 

 

  

http://www.scceh.com/
mailto:EnvironmentalHealth@santacruzcounty.us


 

 

6.  PUBLIC COMMENTS: Moved on the agenda from Item 4 to Item 6. 

o Received public comment from Shawn Sunbari with Komodo Fire Inhibitor who stressed the 

importance of proactive management of wildfire prone areas to prevent hazardous materials 

found in homes and vehicles from being burned and released into the environment. 

7.  DECEMBER AGENDA ITEMS: 

o Selection of grant recipients and the amounts awarded will be the primary task at the December 

meeting.  Additional items may be added prior to agenda release. 

 

8.  STAFF AND COMMISSIONER REPORTS AND ANNOUNCEMENTS: 

o Staff Report:  

▪ Staff requested more information about the “Sustainability Update” and how it may relate to 

the goals of the FWAC.  Stephanie Hansen at the Planning Dept stated that the purpose of 

the update was to promote a better, more efficient, use of urban land.  The update made 

“little substantive change related to fish, wildlife, riparian protection, etc”.  The amendments 

related to natural features were limited and were done to comply with state laws.  Given the 

late stage of development for the Sustainability Update, there is not much opportunity for 

the FWAC to give feedback.  However, there is intention to update Title 16 (Environmental 

and Resource Protection) in the future and the Planning Commission intends to have more 

outreach with the FWAC than it did for the Sustainability Update.   

▪ President Biden’s Bipartisan Infrastructure Law created a fund of $1 billion over five years 

for the new National Culvert Removal, Replacement and Restoration-Culvert Aquatic 

Organism Passage Program.  This program intends to help communities remove and repair 

culverts found under roads that can prevent fish passage.  Santa Cruz County Public Works 

intends to apply for funding for culverts on Casserly Creek near the intersection of Casserly 

Rd and Mt Madonna Rd in South County. 

o Commissioner Reports:  

▪ Gomez: created a survey123 app for documenting Invasive plants within the county.  The 

app identifies the primary invasive plant species in the county and can provide location 

information.  The app was provided to the Resource Conservation District for review and 

received good feedback.  Requests feedback from other commissioners. 

https://survey123.arcgis.com/share/14128b7d428349a9a940621b1f6fe0ae  

▪ Michelsen: the Santa Cruz Mountains Bioregional Council held a symposium to share the 

findings of seven research projects undertaken in Big Basin after the fire. The symposium of 

was recorder and would likely be of interest to the other commissioners. 

The Santa Cruz Mountains Bioregional Council (SCMBC)  

▪ Adelson: attended a workshop showing the value of lichen in determining air quality of 

various locations.  Lichens are to particularly sensitive to poor air quality and their presence 

or absence can be an indicator of habitat health. 

 

 

9.  ADJOURN.   

 Meeting adjourned at 9:03pm. 

https://survey123.arcgis.com/share/14128b7d428349a9a940621b1f6fe0ae
http://www.scmbc.org/
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GRANT INFORMATION: PROPOSAL  
This information will be included in public documents 
 

Project Name:    Date:  
 
Applicant name 
or Organization:     
 
Project Description:  
 

 
Funding Requested  

 
ITEMIZED BUDGET ITEMS Requested 

Funds  
Matching 
Funds 

Total 
Amount 

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

TOTAL AMOUNTS 
 

    

 
Each item description should be sufficient to clearly define the full item.  In addition to funds 
being requested, note any matching funds committed to the proposed project. 

http://www.scceh.com/
mailto:EnvironmentalHealth@santacruzcounty.us
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For each section, provide a brief written response.   
 
Background of the issue being addressed 
 

 
Project Goals 
 

 
Project Logistics: how will the project be completed? 
 

 
Project Completion Timeline 
 

 
Applicants Background. 
 

 
 
 



11/02/22

Santa Cruz, County of

To Whom It May Concern:

Enclosed please find the original proposal submitted by The Regents of the University of California under 
the direction of Dr. Eric Palkovacs entitled Monitoring the spread of invasive New Zealand mudsnail using 
eDNA. The proposed period of performance for this project is 1/1/23 through 12/31/23. The total request is
$16,000 from the sponsor and $5,610 in voluntary cost share, as detailed in the attached budget document.

The Regents of the University of California, Santa Cruz, are prepared to establish the necessary written 
organizational agreement, and to ensure compliance with all pertinent regulations and policies.

However, the University reserves the right to negotiate the terms, conditions, and provisions included in any 
contract prior to its acceptance. Specifically, the University will not accept any publication restrictions or 
access restrictions on foreign nationals. Such restrictions are contradictory to the University's mission of 
educating students and openly publishing its research results. The work being performed hereunder is 
considered to be Fundamental Research and, as such, exempt from prepublication controls and 
employment restrictions on foreign persons as prescribed by the International Traffic in Arms Regulations 
and the Export Administration Regulations.

Furthermore, no Export Controlled material, information, or data should be provided to the University 
without prior written approval of an Authorized Official at the University. If it is determined the University is 
unable to complete their Statement of Work without access such information or material, the University will 
first need to determine our ability to meet all related security requirements. Santa Cruz, County of should 
be aware that the University will decline the acceptance of any Export Controlled information or material 
for which the University is unable to provide acceptable security measures.

We will be glad to provide any additional information you may need to expedite your favorable consideration 
of this project.  All questions and comments regarding any administrative matters concerning this proposal 
should be addressed to the undersigned. Any agreements relating to or resulting from this award should be 
directed to Nicholas Theodosis, at ospdocs@ucsc.edu, for acceptance on behalf of the University.

Sincerely,

Jessi Somers 
Proposal Analyst | Office of Sponsored Projects
(831) 459-1731 | University of California, Santa Cruz
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County of Santa Cruz Fish and Wildlife Advisory Commission 
 
Monitoring the spread of invasive New Zealand mudsnail using eDNA 
 
PI: Eric P. Palkovacs, University of California Santa Cruz 
 
Amount Requested: $16,000 
 
Project Description: 

We propose to use environmental DNA (eDNA) to test for the presence of the 
invasive New Zealand mudsnail (NZMS) in watersheds across Santa Cruz County. Due 
to its broad applicability and relatively low cost, eDNA is emerging as a powerful tool for 
detecting and monitoring the spread of invasive species. We will combine eDNA with 
traditional benthic macroinvertebrate sampling methods, allowing us to validate the 
eDNA results while testing the viability of using eDNA as a fast non-invasive method for 
future NZMS detection. We will sample watersheds that have known salmonid 
populations where NZMS could reduce native prey for ESA-listed coho salmon and 
steelhead trout. In each watershed, we will sample along a gradient from downstream to 
upstream to determine the extent of NZMS spread within invaded watersheds. 
Understanding the current distribution of this harmful aquatic invader can help prevent 
its further spread, thereby helping to conserve native biodiversity. 
  
Methods and Sampling Design 

We propose to monitor the distribution and spread of NZMS using eDNA, which 
is emerging as a powerful, rapid, and inexpensive tool for biomonitoring and species 
conservation (Pawlowski et al., 2021). Traditional biodiversity monitoring and invasive 
species detection requires significant effort, time, and taxonomic expertise. eDNA can 
alleviate the logistical difficulties of traditional biosurveying methods and streamline 
biomonitoring processes. 
 

We will utilize eDNA sampling and a qPCR assay developed at UC Santa Cruz 
as part of the CALeDNA effort (https://ucedna.com/). The assay is sensitive down to 
1:100,000 NZMS DNA:background DNA. The protocol we will use involves obtaining the 
environmental sample of interest (sediment and water), extracting DNA, and running the 
assay along with positive and negative controls (Meyer et al., 2019). Amplification of the 
targeted NZMS sequences indicates NZMS presence. We will take both a water and 
sediment eDNA sample at each site. Due to the discrepancies of DNA residence and 
degradation times in both substrates, this will likely give us a higher probability of 
detection (Joseph et al., 2022). In addition, we will utilize a streamlined version of the 
Reach-wide Benthos protocol to sample benthic communities in a given stream reach 
(Rehn et al., 2007). The protocol involves using a kicknet to sample 11 transects of 
stream benthos along a selected stream reach. The organisms from these collections 
will then be sorted and picked through in the field and the lab to look for NZMS. This 
method will allow us to validate the eDNA method and test the viability of using only 
eDNA as a fast non-invasive technique for NZMS detection in the future. We will sample 
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the major salmonid watersheds in Santa Cruz County: Waddell Creek (3 samples), 
Scott Creek (3 samples), San Vicente Creek (3 samples), Liddell Creek (3 samples), 
Laguna Creek (3 samples), San Lorenzo River (8 samples), Soquel Creek (4 samples), 
Aptos Creek (4 samples), and Pajaro River (4 samples).  In total, we will take 35 
samples.  We will sample sites from downstream to upstream, including major 
tributaries. This approach will reveal the extent of upstream spread. We will sample 
during summer, when flow and physical habitat conditions may be more favorable to 
freshwater snails, therefore increasing our chances of detecting NZMS presence, since 
they may be most abundant during this time (Crowl & Schnell, 1990). 
 
Background Of Issue Being Addressed: 

New Zealand mudsnail is a highly invasive aquatic species that was first detected 
in California in the late 1990s and has been spreading rapidly. In Santa Cruz County, 
NZMS has been recorded in the lower reaches of Liddell Creek and San Lorenzo River 
(USGS Non-indigenous Aquatic Species Database, https://nas.er.usgs.gov/). NZMS can 
tolerate a wide range of habitat and water quality conditions and has the ability to 
reproduce parthenogenetically, sometimes reaching densities up to 100,000 individuals 
per square meter (Hall et al., 2003). NZMS is a highly successful invader with the 
potential to fundamentally alter freshwater ecosystems. It can outcompete native 
benthic macroinvertebrate herbivores, causing declines in native biodiversity and 
altering stream ecosystem function (Hall et al., 2003; Kerans et al., 2005; Riley et al., 
2008; Moore et al., 2012). NZMS invasion can negatively impact native salmonids. It is 
a nutritionally poor prey item that causes reduced salmonid growth when consumed in 
large numbers (Bruce et al., 2009). 
 
Project Goals 

We will combine eDNA and traditional benthic macroinvertebrate sampling to 
survey Santa Cruz County streams for the presence of NZMS. We will survey a total of 
35 sites spread across the major salmonid watersheds. We will sample from the lagoon 
to the upstream tributaries to determine the upstream extent of spread in invaded 
watersheds. We will make results publicly available via databases, such as the USGS 
Non-indigenous Aquatic Species Database (https://nas.er.usgs.gov/). We will share 
results with local partners, including the City and County of Santa Cruz, the Santa Cruz 
Water District, the San Lorenzo Valley Water District, the Scotts Valley Water District, 
California State Parks, Cal Poly Swanton Pacific Ranch, Cotoni-Coast Dairies National 
Monument, the Land Trust of Santa Cruz County, the Sempervirens Fund, and the 
Resource Conservation District of Santa Cruz County. In addition, we propose to 
potentially partner with the community groups listed above to facilitate more public 
education on this issue. We will work with our community partners to develop and 
disseminate information to the public about the harmful effects of NZMS on aquatic 
ecosystems and how to limit its spread. Information about NZMS ecology, spread, and 
decontamination techniques can be included in websites, social media postings, 
signage at trailheads, pamphlets, newsletters, and other types of communications. 
 
Project Logistics 
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Field Work Logistics: Field sampling will be conducted during June 2023. Once we 
have secured access to sampling sites, we will find an appropriate stream reach to 
conduct sampling. We will then proceed to using a streamlined version of the reach-
wide benthos protocol (Rehn et al., 2007). We will disturb the stream bottom to displace 
aquatic invertebrates into a 500 micron aquatic kicknet. We will repeat this 11 times in a 
zig-zag pattern going from right to left every 5-10 meters upstream from the last 
sampling point. We will collect all the samples in a bucket filled a third of the way with 
stream water. Once all 11 samples have been collected, we will then begin to process 
that sample by removing all large debris and begin to separate the benthic 
macroinvertebrates from the organic matter. Once the sample has been processed, we 
will then separate all snails from the other benthic macroinvertebrates. These snails will 
then be put into containers filled with 95% ethanol to be further identified in the lab. For 
eDNA sampling, we will follow the methods developed by CALeDNA (Meyer et al., 
2019). For water eDNA sampling, we will push one liter of stream water through a 
0.45um stervix filter. We will then store the filter in a cooler filled with ice to protect the 
integrity of the DNA bound to the filter. For sediment sampling, we will collect about 
1.8ml of sediment from the stream bottom in small tubes.  We will repeat this two more 
times within a square foot (one sample: three tubes). These samples will then be put 
into the same cooler to protect the integrity of the DNA bound to the sediment. 
 
Lab Work Logistics: Lab work will be conducted in July 2023 in the CALeDNA 
laboratory of Dr. Rachel Meyer at UCSC. We will use a dissecting microscope to identify 
NZMS. For DNA extractions, we will use the CALeDNA protocol adapted from the 
Qiagen DNeasy Kit protocol for soil and water kits (Meyer et al., 2019). The Qiagen 
reagents will be used to isolate and purify the DNA. The main steps can be summarized 
as follows: Lysis of cells to release the DNA, separation of DNA from proteins and all 
other debris, precipitation of DNA with alcohol, and finally DNA purification and 
quantification. From here, 14 microliters of this DNA extract will be used to run the 
qPCR assay. The qPCR assay will be run with positive and negative controls, and 
amplification of the targeted sequences will indicate NZMS presence in that sample. 
Once the qPCR has been run, we will save the remainder of the sediment and DNA 
extracts in a -80 C freezer. 
 
Data Analysis: After the qPCR assay has been completed, we will analyze the 
summary graph of the assay that plots the fluorescence value over the number of PCR 
cycles. We will first examine the positive and negative controls to determine if there 
were any problems with the PCR reaction. Once we have confirmed that the reaction 
had no issues, we will observe the amplification curve over the number of PCR cycles. 
We will examine the qPCR graphs for both the water and sediment samples to see if 
either assay detected the presence of NZMS DNA. Along with the qPCR assay, we will 
observe any snails from our benthic samples that have been confirmed identifications of 
NZMS. We will then compare the results of all methods. This will allow us to determine 
which method may be optimal for future detection. We will share the resulting data with 
the community partners and make all information available to the public. 
 
Project Completion Timeline 
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January-March: Work with community partners to secure access to sampling sites. 
April: Work with community partners on a dissemination plan. 
May: Prepare field and lab supplies.  
June: Conduct field sampling. 
July: Conduct lab work. 
August-September: Data analysis. 
October-December: Prepare results for publication. Work with community partners to 
disseminate results. 
 
Applicants Background 
Dr. Eric Palkovacs is a Professor in the Department of Ecology and Evolutionary 
Biology and Director of the Fisheries Collaborative Program at the University of 
California, Santa Cruz. His research areas include freshwater ecology, fish ecology, 
molecular ecology, and conservation. He has published over 90 peer-reviewed journal 
articles. Dr. Palkovacs received his BS from the University of Michigan and his PhD 
from Yale University. He did postdoctoral research at the University of Maine and was 
McCurdy Scholar and Visiting Assistant Professor at Duke University before joining the 
faculty of UCSC in 2012. Dr. Palkovacs has active research collaborations in California, 
across the United States, Canada, and New Zealand. Dr. Palkovacs teaches 
undergraduate and graduate courses in Freshwater Ecology and Fisheries Ecology. 
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2022-23 NOTICE OF AVAILABLE GRANT FUNDING 

 
The Santa Cruz County Fish and Wildlife Advisory Commission (FWAC) is soliciting 
applications for its Public Grants Program. Grants are funded by fines and settlements 
collected for violations of California Fish and Game laws within Santa Cruz County.   
 
There is a total of $16,000 available for this year’s grants program.  All requested amounts will 
be considered.   
 
FUNDING PRIORITIES:  
▪ Benefits native fish and wildlife and habitats.   
▪ Education programs for school age children related to fish and wildlife 
▪ Support of California Fish and Game related law enforcement. 

 
SELECTION CRITERIA: The highest consideration will be given to projects which: 
▪ Are highly rated by Commissioner Score Sheet metrics (Appendix 1) 
▪ Complies with Fish and Game Code 13103 (Appendix 2) 
▪ Proposals may include funding for labor costs.  

 
SCORING PROCESS: Each proposal will be scored by all commissioners.  Commissioner 
scores will then be added together, and the proposals will be ranked by total points scored.  
Starting with the highest ranked proposals, the commission will decide to fully fund, partially 
fund or not fund each proposal.   

 
APPLICATION PROCESS: 

1. Individuals, organizations, and agencies can find application forms on the FWAC webpage:  
Fish & Wildlife Advisory Commission (scceh.org). 

 
a. Individuals should have an affiliation with an organization to receive funding.  

 
2. Additional documentation can be included with the application forms; however, the document 

length should be kept to 8 pages or less.  We encourage concise grant proposals, but budget 
information is required.  

 
3. Proposals must be received by 3:00 PM Thursday, November 3, 2022, as an electronic file to 

Sean Abbey sean.abbey@santacruzcounty.us.  Hardcopy applications will be accepted, but 
electronic applications are preferred.    

 
4. Grant applications will be reviewed by the Commission at their November 10, 2022, FWAC 

meeting at 7:00 p.m.  Applicants are encouraged to attend and summarize their proposal in a 
short presentation (not to exceed 3 minutes in length).  

 
5. Final selection is scheduled for the December 1, 2022, FWAC meeting    

http://www.scceh.com/
mailto:EnvironmentalHealth@santacruzcounty.us
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=13103.&lawCode=FGC
https://www.scceh.org/NewHome/Programs/WaterResources/FishWildlifeAdvisoryCommission.aspx
mailto:sean.abbey@santacruzcounty.us
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Appendix 1:  
Commissioner Score Sheet 

 

PROPOSAL  TOTAL SCORE  

 
Annual Work Plan Goal: Invasive Species Management     3 points 

Proposal’s primary goal is related to invasive species  3 points  

There are components of the proposal related to invasive species  1-2 point  

Proposal does not address invasive species 0 points  

SCORE 1 
 

  
Benefits native species and habitats through a project, education, or enforcement:   12 points 

Proposal provides a clear benefit to native species and habitats 
through a project, education, or enforcement 

8-12 points  

Proposal provides some benefit to native species and habitats 4-7 points  

Proposal provides limited benefit to native species and habitats 1-3 points  

Proposal does not benefit native species or habitats 0 points  

SCORE 2 
 

          
Cost Effectiveness:         3 points 

Proposal is a good value and provides a good cost/benefit ratio 3 points  

Proposal provides moderate cost/benefit ratio 1-2 point  

Proposal has a high cost for the benefits and/or does not have 
funding for the complete project secured: 

0 points  

SCORE 3 
 

 
Benefit to the Santa Cruz Community:       2 points 

Proposal will benefit a Santa Cruz County community or habitat 1-2 point  

Proposal will not benefit a Santa Cruz County community or 
habitat 

0 points  

SCORE 4 
 

 
Expected Project Success:        3 points 

Applicant has a record of successful projects, or a new applicant 
presents a solid foundation for success 

3 points  

Applicant has a mixed record for success on past projects or a new 
applicant does not provide evidence for potential success 

1-2 point 
 

 

Applicant has had multiple unsuccessful projects or has failed to 
provide an update on the past year’s project 

0 points  

SCORE 5 
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Appendix 2: 
FISH AND GAME CODE: SECTION 13103 

 
Expenditures from the fish and wildlife propagation fund of any county may be made only for 
the following purposes: 

a) Public education relating to the scientific principles of fish and wildlife conservation, 
consisting of supervised formal instruction carried out pursuant to a planned curriculum 
and aids to education such as literature, audio and video recordings, training models, 
and nature study facilities. 

b) Temporary emergency treatment and care of injured or orphaned wildlife. 
c) Temporary treatment and care of wildlife confiscated by the department as evidence. 
d) Breeding, raising, purchasing, or releasing fish or wildlife which are to be released upon 

approval of the department pursuant to Sections 6400 and 6401 onto land or into 
waters of local, state, or federal agencies or onto land or into waters open to the public. 

e) Improvement of fish and wildlife habitat, including, but not limited to, construction of 
fish screens, weirs, and ladders; drainage or other watershed improvements; gravel and 
rock removal or placement; construction of irrigation and water distribution systems; 
earthwork and grading; fencing; planting trees and other vegetation management; and 
removal of barriers to the migration of fish and wildlife. 

f) Construction, maintenance, and operation of public hatchery facilities. 
g) Purchase and maintain materials, supplies, or equipment for either the department's 

ownership and use or the department's use in the normal performance of the 
department's responsibilities. 

h) Predator control actions for the benefit of fish or wildlife following certification in 
writing by the department that the proposed actions will significantly benefit a 
particular wildlife species. 

i) Scientific fish and wildlife research conducted by institutions of higher learning, qualified 
researchers, or governmental agencies, if approved by the department. 

j) Reasonable administrative costs, excluding the costs of audits required by Section 
13104, for secretarial service, travel, and postage by the county fish and wildlife 
commission when authorized by the county board of supervisors.  For purposes of this 
subdivision, "reasonable cost" means an amount which does not exceed 3 percent of 
the average amount received by the fund during the previous three-year period, or 
three thousand dollars ($3,000) annually, whichever is greater, excluding any funds 
carried over from a previous fiscal year. 

k) Contributions to a secret witness program for the purpose of facilitating enforcement of 
this code and regulations adopted pursuant to this code. 

l) Costs incurred by the district attorney or city attorney in investigating and prosecuting 
civil and criminal actions for violations of this code, as approved by the department. 

m) Other expenditures, approved by the department, for the purpose of protecting, 
conserving, propagating, and preserving fish and wildlife. 

https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=13103.&lawCode=FGC
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=6400.&lawCode=FGC
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=6401.&lawCode=FGC
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=13104.&lawCode=FGC
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=13104.&lawCode=FGC

	1_FWAC_20221201_Agenda
	2_FWAC_202201110_Minutes_draft
	3_Combined Grant Proposals
	4_2022 23_FWAC__RFP

	Project Name: Monitoring the spread of invasive New Zealand mudsnail using eDNA
	Date: 10/26/2022
	or Organization: Eric P. Palkovacs (University of California, Santa Cruz)
	Project Description: Project Description:
We propose to use environmental DNA (eDNA) to test for the presence of the invasive New Zealand mudsnail (NZMS) in watersheds across Santa Cruz County. Due to its broad applicability and relatively low cost, eDNA is emerging as a powerful tool for detecting and monitoring the spread of invasive species. We will combine eDNA with traditional benthic macroinvertebrate sampling methods, allowing us to validate the eDNA results while testing the viability of using eDNA as a fast non-invasive method for future NZMS detection. We will sample watersheds that have known salmonid populations where NZMS could reduce native prey for ESA-listed coho salmon and steelhead trout. In each watershed, we will sample along a gradient from downstream to upstream to determine the extent of NZMS spread within invaded watersheds. Understanding the current distribution of this harmful aquatic invader can help prevent its further spread, thereby helping to conserve native biodiversity.
 
Methods and Sampling Design
We propose to monitor the distribution and spread of NZMS using eDNA, which is emerging as a powerful, rapid, and inexpensive tool for biomonitoring and species conservation (Pawlowski et al., 2021). Traditional biodiversity monitoring and invasive species detection requires significant effort, time, and taxonomic expertise. eDNA can alleviate the logistical difficulties of traditional biosurveying methods and streamline biomonitoring processes.

We will utilize eDNA sampling and a qPCR assay developed at UC Santa Cruz as part of the CALeDNA effort (https://ucedna.com/). The assay is sensitive down to 1:100,000 NZMS DNA:background DNA. The protocol we will use involves obtaining the environmental sample of interest (sediment and water), extracting DNA, and running the assay along with positive and negative controls (Meyer et al., 2019). Amplification of the targeted NZMS sequences indicates NZMS presence. We will take both a water and sediment eDNA sample at each site. Due to the discrepancies of DNA residence and degradation times in both substrates, this will likely give us a higher probability of detection (Joseph et al., 2022). In addition, we will utilize a streamlined version of the Reach-wide Benthos protocol to sample benthic communities in a given stream reach (Rehn et al., 2007). The protocol involves using a kicknet to sample 11 transects of stream benthos along a selected stream reach. The organisms from these collections will then be sorted and picked through in the field and the lab to look for NZMS. This method will allow us to validate the eDNA method and test the viability of using only eDNA as a fast non-invasive technique for NZMS detection in the future. We will sample the major salmonid watersheds in Santa Cruz County: Waddell Creek (3 samples), Scott Creek (3 samples), San Vicente Creek (3 samples), Liddell Creek (3 samples), Laguna Creek (3 samples), San Lorenzo River (8 samples), Soquel Creek (4 samples), Aptos Creek (4 samples), and Pajaro River (4 samples).  In total, we will take 35 samples.  We will sample sites from downstream to upstream, including major tributaries. This approach will reveal the extent of upstream spread. We will sample during summer, when flow and physical habitat conditions may be more favorable to freshwater snails, therefore increasing our chances of detecting NZMS presence, since they may be most abundant during this time (Crowl & Schnell, 1990).
	ITEMIZED BUDGET ITEMSRow1: Personnel (Junior Specialist, 2 mos. @ 77%)
	Requested FundsRow1: $6,509
	Matching FundsRow1: $0
	Total AmountRow1: $6,509
	ITEMIZED BUDGET ITEMSRow2: Benefits/Fringe (@47.64%)
	Requested FundsRow2: $3,101
	Matching FundsRow2: $0
	Total AmountRow2: $3,101
	ITEMIZED BUDGET ITEMSRow3: Domestic Travel (to sampling locations)
	Requested FundsRow3: $2,000
	Matching FundsRow3: $0
	Total AmountRow3: $2,000
	ITEMIZED BUDGET ITEMSRow4: M&S: Field supplies for collecting eDNA samples
	Requested FundsRow4: $1,960
	Matching FundsRow4: $0
	Total AmountRow4: $1,960
	ITEMIZED BUDGET ITEMSRow5: M&S: Lab supplies for processing eDNA samples
	Requested FundsRow5: $2,430
	Matching FundsRow5: $0
	Total AmountRow5: $2,430
	ITEMIZED BUDGET ITEMSRow6: Waived Indirects Costs (@54% MTDC)
	Requested FundsRow6: $0
	Matching FundsRow6: $5,610
	Total AmountRow6: $5,610
	ITEMIZED BUDGET ITEMSRow7: 
	Requested FundsRow7: 
	Matching FundsRow7: 
	Total AmountRow7: 
	ITEMIZED BUDGET ITEMSRow8: 
	Requested FundsRow8: 
	Matching FundsRow8: 
	Total AmountRow8: 
	Matching FundsRow9: 
	Total AmountRow9: $21,610
	Funding Requested: 16000
	Background of the issue being addressed: New Zealand mudsnail is a highly invasive aquatic species that was first detected in California in the late 1990s and has been spreading rapidly. In Santa Cruz County, NZMS has been recorded in the lower reaches of Liddell Creek and San Lorenzo River (USGS Non-indigenous Aquatic Species Database, https://nas.er.usgs.gov/). NZMS can tolerate a wide range of habitat and water quality conditions and has the ability to reproduce parthenogenetically, sometimes reaching densities up to 100,000 individuals per square meter (Hall et al., 2003). NZMS is a highly successful invader with the potential to fundamentally alter freshwater ecosystems. It can outcompete native benthic macroinvertebrate herbivores, causing declines in native biodiversity and altering stream ecosystem function (Hall et al., 2003; Kerans et al., 2005; Riley et al., 2008; Moore et al., 2012). NZMS invasion can negatively impact native salmonids. It is a nutritionally poor prey item that causes reduced salmonid growth when consumed in large numbers (Bruce et al., 2009).
	Project Goals: We will combine eDNA and traditional benthic macroinvertebrate sampling to survey Santa Cruz County streams for the presence of NZMS. We will survey a total of 35 sites spread across the major salmonid watersheds. We will sample from the lagoon to the upstream tributaries to determine the upstream extent of spread in invaded watersheds. We will make results publicly available via databases, such as the USGS Non-indigenous Aquatic Species Database (https://nas.er.usgs.gov/). We will share results with local partners, including the City and County of Santa Cruz, the Santa Cruz Water District, the San Lorenzo Valley Water District, the Scotts Valley Water District, California State Parks, Cal Poly Swanton Pacific Ranch, Cotoni-Coast Dairies National Monument, the Land Trust of Santa Cruz County, the Sempervirens Fund, and the Resource Conservation District of Santa Cruz County. In addition, we propose to potentially partner with the community groups listed above to facilitate more public education on this issue. We will work with our community partners to develop and disseminate information to the public about the harmful effects of NZMS on aquatic ecosystems and how to limit its spread. Information about NZMS ecology, spread, and decontamination techniques can be included in websites, social media postings, signage at trailheads, pamphlets, newsletters, and other types of communications.
	Project Logistics how will the project be completed: Field Work Logistics: Field sampling will be conducted during June 2023. Once we have secured access to sampling sites, we will find an appropriate stream reach to conduct sampling. We will then proceed to using a streamlined version of the reach-wide benthos protocol (Rehn et al., 2007). We will disturb the stream bottom to displace aquatic invertebrates into a 500 micron aquatic kicknet. We will repeat this 11 times in a zig-zag pattern going from right to left every 5-10 meters upstream from the last sampling point. We will collect all the samples in a bucket filled a third of the way with stream water. Once all 11 samples have been collected, we will then begin to process that sample by removing all large debris and begin to separate the benthic macroinvertebrates from the organic matter. Once the sample has been processed, we will then separate all snails from the other benthic macroinvertebrates. These snails will then be put into containers filled with 95% ethanol to be further identified in the lab. For eDNA sampling, we will follow the methods developed by CaleDNA (Meyer et al., 2019). For water eDNA sampling, we will push one liter of stream water through a 0.45um stervix filter. We will then store the filter in a cooler filled with ice to protect the integrity of the DNA bound to the filter. For sediment sampling, we will collect about 1.8ml of sediment from the stream bottom in small tubes. We will repeat this two more times within a square foot (one sample: three tubes). These samples will then be put into the same cooler to protect the integrity of the DNA bound to the sediment.

Lab Work Logistics: Lab work will be conducted in July 2023 in the CALeDNA laboratory of Dr. Rachel Meyer at UCSC. We will use a dissecting microscope to identify NZMS. For DNA extractions, we will use the CALeDNA protocol adapted from the Qiagen DNeasy Kit protocol for soil and water kits (Meyer et al., 2019). The Qiagen reagents will be used to isolate and purify the DNA. The main steps can be summarized as follows: Lysis of cells to release the DNA, separation of DNA from proteins and all other debris, precipitation of DNA with alcohol, and finally DNA purification and quantification. From here, 14 microliters of this DNA extract will be used to run the qPCR assay. The qPCR assay will be run with positive and negative controls, and amplification of the targeted sequences will indicate NZMS presence in that sample. Once the qPCR has been run, we will save the remainder of the sediment and DNA extracts in a -80 C freezer.

Data Analysis: After the qPCR assay has been completed, we will analyze the summary graph of the assay that plots the fluorescence value over the number of PCR cycles. We will first examine the positive and negative controls to determine if there were any problems with the PCR reaction. Once we have confirmed that the reaction had no issues, we will observe the amplification curve over the number of PCR cycles. We will examine the qPCR graphs for both the water and sediment samples to see if either assay detected the presence of NZMS DNA. Along with the qPCR assay, we will observe any snails from our benthic samples that have been confirmed identifications of NZMS. We will then compare the results of all methods. This will allow us to determine which method may be optimal for future detection. We will share the resulting data with the community partners and make all information available to the public.

References
1. Alonso, A., & Castro-Díez, P. (2008). What explains the invading success of the aquatic mud snail Potamopyrgus Antipodarum (Hydrobiidae, Mollusca)? Hydrobiologia, 614(1), 107–116. https://doi.org/10.1007/s10750-008-9529
2. Bruce, R. L., Moffitt, C. M., & Dennis, B. (2009). Survival and Passage of Ingested New Zealand Mudsnails through the Intestinal Tract of Rainbow Trout. North American Journal of Aquaculture, 71(4), 287–301. https://doi.org/10.1577/A08-033.1
3. California’s Invaders: New Zealand Mudsnail. (n.d.). Retrieved March 13, 2022, from https://wildlife.ca.gov/Conservation/Invasives/Species/NZmudsnail
4. Crowl, T. A., & Schnell, G. D. (1990). Factors Determining Population Density and Size Distribution of a Freshwater Snail in Streams: Effects of Spatial Scale. Oikos, 59(3), 359–367. https://doi.org/10.2307/3545147
5. Hall Jr, R. O., Tank, J. L., & Dybdahl, M. F. (2003). Exotic snails dominate nitrogen and carbon cycling in a highly productive stream. Frontiers in Ecology and the Environment, 1(8), 407–411. https://doi.org/10.1890/1540-9295(2003)001[0407:ESDNAC]2.0.CO;2
6. Kerans, B. L., Dybdahl, M. F., Gangloff, M. M., & Jannot, J. E. (2005). Potamopyrgus antipodarum: Distribution, density, and effects on native macroinvertebrate assemblages in the Greater Yellowstone Ecosystem. Journal of the North American Benthological Society, 24(1), 123–138. https://doi.org/10.1899/0887-3593(2005)024<0123:PADDAE>2.0.CO;2
7. Joseph, C., Faiq, M. E., Li, Z., & Chen, G. (2022). Persistence and degradation dynamics of eDNA affected by environmental factors in aquatic ecosystems. Hydrobiologia, 849(19), 4119–4133. https://doi.org/10.1007/s10750-022-04959-w
8. Methods for Researchers. (n.d.). CALeDNA. Retrieved October 27, 2022, from https://ucedna.com/methods-for-researchers
9. Meyer, R. S., Curd, E. E., Schweizer, T., Gold, Z., Ramos, D. R., Shirazi, S., Kandlikar, G., Kwan, W.-Y., Lin, M., Freise, A., Moberg-Parker, J., Ramos, M. M., Shapiro, B., Sexton, J. P., Pipes, L., Vedrenne, A. G., Mejia, M. P., Aronson, E. L., Moore, T., … Wayne, R. K. (2019). The California environmental DNA “CALeDNA” program (p. 503383). bioRxiv. https://doi.org/10.1101/503383
10. Moore, J. W., Herbst, D. B., Heady, W. N., & Carlson, S. M. (2012). Stream community and ecosystem responses to the boom and bust of an invading snail. Biological Invasions, 14(11), 2435–2446. https://doi.org/10.1007/s10530-012-0240-y
11. Pawlowski J, Bonin A, Boyer F, Cordier T, Taberlet P. Environmental DNA for biomonitoring. Mol Ecol. 2021 Jul;30(13):2931-2936. doi: 10.1111/mec.16023. Epub 2021 Jun 27. PMID: 34176165; PMCID: PMC8451586.
12. Rehn, A. C., Ode, P. R., & Hawkins, C. P. (2007). Comparisons of targeted-riffle and reach-wide benthic macroinvertebrate samples: Implications for data sharing in stream-condition assessments. Journal of the North American Benthological Society, 26(2), 332–348. https://doi.org/10.1899/0887-3593(2007)26[332:COTARB]2.0.CO;2
13. Riley, L. A., Dybdahl, M. F., & Hall, R. O. (2008). Invasive species impact: Asymmetric interactions between invasive and endemic freshwater snails. Journal of the North American Benthological Society, 27(3), 509–520. https://doi.org/10.1899/07-119.1
14. Crowl, T. A., & Schnell, G. D. (1990). Factors Determining Population Density and Size Distribution of a Freshwater Snail in Streams: Effects of Spatial Scale. Oikos, 59(3), 359–367. https://doi.org/10.2307/3545147
	Project Completion Timeline: January-March: Work with community partners to secure access to sampling sites. April: Work with community partners on a dissemination plan. May: Prepare field and lab supplies.  June: Conduct field sampling. July: Conduct lab work. August-September: Data analysis. October-December: Prepare results for publication. Work with community partners to disseminate results. 
	Applicants Background: Dr. Eric Palkovacs is a Professor in the Department of Ecology and Evolutionary Biology and Director of the Fisheries Collaborative Program at the University of California, Santa Cruz. His research areas include freshwater ecology, fish ecology, molecular ecology, and conservation. He has published over 90 peer-reviewed journal articles. Dr. Palkovacs received his BS from the University of Michigan and his PhD from Yale University. He did a postdoc at the University of Maine and was McCurdy Scholar and Visiting Assistant Professor at Duke University before joining the faculty of UC Santa Cruz in 2012. Dr. Palkovacs has active research collaborations in California, across the United States, Canada, and New Zealand. Dr. Palkovacs teaches undergraduate and graduate courses in Freshwater Ecology and Fisheries Ecology. 



