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AGENDA 

 November 10, 2022, 7:00 PM  
 

The meeting will be held on Microsoft Teams only.  Instructions to join the meeting is on the following page. 

 
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 

6 7:10 8:10 Public Grant Program: 

• Presentation from applicants with Commissioner questions 

7 8:10 8:40 Invasive Species: Review Letter to Supervisors 

9 8:40 8:50 December agenda items 

10 

 

8:50 9:00 Staff Reports 

• County Sustainability Update 

• County application for culvert improvements 

Commissioner Reports and Announcements 

11  9:00 Adjourn 

 

Items of Interest:  

 Fish and Game Commission regulatory announcements: New and Proposed Regulations - 2022 (ca.gov) 
1. Fishing in California Rivers, Streams, and Creeks? Follow the New Statewide Advisory for Safe Eating Guidelines | OEHHA 
2. Biden-Harris Administration Opens Applications for $1 Billion Grant Program to Protect Critical Fish Populations and 

Support Local Jobs by Removing and Upgrading Culverts | US Department of Transportation 
 

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
https://oehha.ca.gov/fish/press-release/press-release-fish/fishing-california-rivers-streams-and-creeks-follow-new
https://www.transportation.gov/briefing-room/biden-harris-administration-opens-applications-1-billion-grant-program-protect
https://www.transportation.gov/briefing-room/biden-harris-administration-opens-applications-1-billion-grant-program-protect


 

 

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: 246 176 650 515  

Passcode: Ju2wiS  

Download Teams | Join on the web 

Or call in (audio only)  

+1 831-454-2222,,677139624#   United States, Salinas  

Phone Conference ID: 677 139 624#  

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_M2M3ZGZhY2EtY2Y1Mi00MmNjLTgwN2EtZmJhYmM0Y2Q4MmYx%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,,677139624# 
https://dialin.teams.microsoft.com/15e6754c-2a85-4415-879d-8476e4fc5c0e?id=677139624
https://dialin.teams.microsoft.com/usp/pstnconferencing
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Meeting Minutes 

September 1, 2022 
 

1.  CALL TO ORDER – 7:01 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 E 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: Somerton, Second: Jankovitz,  

o All Ayes: Minutes approved 

 

4.  PUBLIC COMMENTS:  

o Jean Brocklebank: Notes that there is no biennial report for 2021-22. Urges caution regarding 

the use of goats to control plant growth.  Argues against share hunting being discussed by the 

commission and instead suggests that should be instigated by California Fish and Wildlife. 

5.  PRESENTATION FROM ED BROWNE: 

o Ed Browne works in the District Attorney’s office and oversees the fines and settlement fees 

that go into the Fish and Wildlife reserve fund. In the current year, several settlements are being 

worked out that may be available in the reserve fund this fiscal year.  Noted that many 

settlements were previously related to streambed diversions that were supporting illegal 

cannabis operations.  With the legalization and decrease in cannabis price, this has resulted in 

fewer cannabis operations being cited for streambed diversions and fewer settlements going into 

the reserve fund.  Requests that anyone witnessing a violation bring that to the attention of the 

DA’s office, ideally with photo and video evidence.  Commissioner questions are as follows 

▪ Berry: Why no more funding in the grants than Monterey? Answer: most recent cases taken 

in SCC have been heavily litigated, which means they take a long time to get through and 

more of the fine goes toward court related costs. 

▪ Gomez: There have been several multi-agency litigations regarding improper disposal of 

make-up and a large settlement went to Monterey County.  Are we collaborating on those 

lawsuits? Answer: SCC was not involved with those statewide lawsuits, and it is his 

understanding that most funds in those cases go to Environmental Health departments, not 

FG Fund 

▪ Baron: Do you utilize county code for enforcement? Answer: Yes, and notes that using 

county code often is easier and achieves settlements more quickly than making a criminal 

case. 

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


 

6.  PUBLIC GRANTS PROGRAM: 

o Commissioners reviewed grant documents for this PGP cycle, including possible changes to the 

Request for Proposals (RFP).  Commissioners chose Version 1 of the RFP, with the following 

changes: 

▪ The RFP will not recommend, or set a limit to, the funding that can be requested 

▪ The commissioner score sheet will add a row for the annual Work Plan Goal with a value of 

3 points.  This year’s goal will be invasive species management. 

o Motion to accept Version 1 of RFP with above changes: Somerton  Second: Baron   

▪ Aye: Berry, Adelson, Jankovitz, Gomez  Nay: None  Abstain: Michelson 

▪ Motion Passes 

o Public Grant 1 Year Reports: Commissioners felt the 1-year reports were of excellent quality 

and appreciated the photographs provided.  Jankovitz made specific note of the interesting 

information provided by the Santa Cruz Bird Club.  

7.  INVASIVE SPECIES UPDATES:   

o Sub-committee members put together a draft letter to the Board of Supervisors, but it is not 

ready for distribution.  The sub-committee will continue to work on the letter and seek input 

from staff within the county.  A draft letter will be brought to the next meeting, but they did ask 

for feelings from other commissioners regarding recommendation of an inter-department 

committee attempting to address invasive species.  Commissioners felt that it would be easy for 

such a group to be formed and be ineffective.  They suggest an existing staff person with inter-

department connections be selected, rather than hiring a new position.   

o Additional comments related to invasive species. 

▪ Jankovitz: Santa Clara county received 1.5 million in funding for the creation of an 

Integrated Pest Management Plan. 

▪ Gomez: Survey 123 is a crowdsource app that could be used to catalog areas with invasive 

species concerns.  May be a good grant option. 

8.  ELECTIONS:  

o Motion supporting Commissioner Jankovitz as Vice-Chair: Michelson,  Second: Somerton,  

▪ Aye: Berry, Adelson, Baron, Gomez Nay: None  Abstain: Jankovitz  

▪ Motion Passes 

9.  NOVEMBER AGENDA ITEMS: 

o November meeting moved to 2nd Thursday in November. 

o Location and format of meeting: Commissioners generally approve of the hybrid format at 1060 

Emeline.  Will continue to use space going forward. 

 

10.  STAFF AND COMMISSIONER REPORTS AND ANNOUNCEMENTS: 

o Staff Report:  

▪ County Planning is currently in the process of updating the General Plan and Code under 

what it refers to as the “Sustainability Update”.  The primary goal of this effort is to 

recognize the importance that land use and transportation in mitigating both the climate 

crisis and the statewide housing crisis.  These crises are interconnected, and the County is 

attempting to address both by promoting infill development that provide more housing and 

transportation options for residents, while still limiting development outside of urban areas.   

This Sustainability update focuses on management of parcels already zoned for urban and 

agricultural land uses, which means relatively few changes were made pertaining directly to 



 

natural resource preservation.  That said, staff recommends that commissioners review 

Chapters 5 and 7 of the general plan revisions and Title 16 of the code revisions.  The Final 

Environmental Impact Report for the Sustainability Update has been completed, but the 

Board of Supervisors will be taking comments through December. 

• Gomez: question of heritage tree protection in sustainability update.  Doesn’t seem 

that way.   

• Commissioners would like to follow up with Supervisors on why they were not 

notified sooner of the Sustainability Update.  

▪ The SCCRTC recently completed a pilot project using goats to clear overgrowth and 

invasive plants.  A summary memo is included in the agenda documents, but the primary 

take aways are that utilizing goats was a very cost-effective way of doing vegetation control.  

In fact, the project cost an estimated 8% of what it would have to complete with human 

labor.  The goats did not fully remove all plants, including some key invasives like scotch 

broom, pampas grass and eucalyptus.  However, the goat grazing did make scotch broom 

and eucalyptus easier to control with herbicide.  Only pampas grass seemed to require 

human labor to manually remove. 

o Commissioner Reports:  

▪ Berry: Coho were sighted in large numbers in Laguna and Majors creek, despite drought.  

Possibly more Coho than Steelhead. 

▪ Berry: The State turtle and non-native task force is continuing to work on a large scope of 

issues, but progress is slow  

▪ Berry: Lagoon culvert system being installed at the mouth of the San Lorenzo that will 

remove bottom saline water from the lagoon, stabilize lagoon levels, and reduce the number 

of times the levee needs to be breached.  This is meant to help steelhead and tide water goby 

that live in the lagoon.  The project has had recent challenges including several big swells 

that damaged two barges and it will be a race to complete the project before the start of the 

rainy season. 

 

11.  ADJOURN.  Motion to Adjourn: Jankovitz, Second: Somerton  

 All Aye: meeting adjourned at 9:05 pm. 
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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. 
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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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COUNTY OF SANTA CRUZ

FISH AND WILDLIFE ADVISORY COMMISSION
701 OCEAN STREET, ROOM 312, SANTA CRUZ, CA 95060

(831) 454-3154   FAX: (831) 454-3128

November  XX, 2022

County of Santa Cruz
Board of Supervisors
701 Ocean Street, 5th Floor
Santa Cruz, CA 95060

Subject:  Request for support for invasive, non-native species management

Dear Honorable Supervisors,

The Fish and Wildlife Advisory Commission recommends that the Board of Supervisors work with the
Agricultural Commissioner’s Office, Planning, Public Works and other relevant County departments to
form a staff working group that will evaluate County policies and programs related to the management of
invasive, non-native species, provide direction on necessary policy development and identify alternative
funding resources necessary for proactively managing this growing threat.

Invasive, non-native species are an increasing challenge to the effective management of our local native
biodiversity. In addition, they can impact crucial activities in Santa Cruz county, including  fire
preparedness, water system operations, commercial agriculture, mining, forestry and other sectors.
Invasive, non-native species of particular management concern in the County include (but are not limited
to) French broom (as well as other broom species), giant reed, quagga and zebra mussels, English and
German ivy, poison hemlock, crofton weed, blackwood acacia, forget-me-not, blue gum eucalyptus,
oblong spurge, American bullfrog, Norway and roof rats, turkeys and many others. For more information
on this problem please see the following links:

https://wildlife.ca.gov/Conservation/Invasives/About
https://www.cal-ipc.org/wp-content/uploads/2017/03/TheTopOffenders_20171114.pdf

Santa Cruz County has amongst the highest biodiversity of any county in the State of California. While
there are many non-native, invasive species challenging our County, the Fish and Wildlife Advisory
Commission (FWAC) is currently focused on invasive, non-native plants and their effects on local
biodiversity. While projects that address all invasive species affecting the County’s biodiversity will be
considered, the FWAC will be focusing its 2022 grants program on projects which focus on weed

https://wildlife.ca.gov/Conservation/Invasives/About
https://www.cal-ipc.org/wp-content/uploads/2017/03/TheTopOffenders_20171114.pdf


management. While some plants may warrant sales prohibitions similar to what was enacted by the
County for American bullfrogs in 2012, other plants already have wide-spread existing populations and
their management may require other strategies. For example, while French broom can be legally
purchased in nurseries, it is already well-established in the County and education and support for
eradication efforts may be a more effective strategy for controlling it. Similarly, many local non-native,
invasive plants such as giant reed are already prohibited from being sold and yet still pose a threat of
population expansion in the County. Fortunately, species such as giant reed may be manageable if
resources for education and eradication are directed toward that effort in the near term.

It is our understanding that the County’s Integrated Pest Management program (which has a substantial
focus on non-native, invasive plant management) is currently in a rebuilding phase. We are also aware
that fuel management standards along County roads are currently being re-evaluated. Fuel management
along roads can exacerbate non-native, invasive plant issues if not carefully implemented. Finally, our
local Weed Management Area (WMA) has been advocating for additional County resources to be targeted
toward management of non-native, invasive plants for the past several years.

Therefore, the FWAC feels this is an opportune time to re-evaluate how the County is handling weed
management, as well as other non-native, invasive species in general. It is evident that a comprehensive
County-wide program is necessary in order to effectively manage the growing threat presented by these
species. While the State of California has several programs focused on these issues and the County
Agricultural Commissioner’s office and various NGOs such as California Native Plant Society have
existing programs, we are unaware of a unified strategy in the County government, nor are there
dependable long term resources available for continuing this work in a rigorous manner.. Dedicating a
staff working group that would identify key stakeholders, County policy needs and priority areas for
management, develop tolerance levels, monitoring standards and thresholds for action, prioritize target
species, evaluate  alternative funding sources, provide opportunities for collaboration and alignment
amongst County departments and other activities would facilitate the County having greater control over
this growing threat. The FWAC, members of the WMA and resource agencies will likely support such a
program with technical and financial support to the extent it is possible.

Thank you for your consideration.

Sincerely,

Chris Berry, Chair
Fish and Wildlife Advisory Commission
County of Santa Cruz
701 Ocean Street, Room 312
Santa Cruz, CA 95060

cc: WMA, CNPS, CDFW, Fire Safe Council of Santa Cruz County
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	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 DesignWe 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.References1. 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/s10750-008-95292. 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/A08-033.13. California’s Invaders: New Zealand Mudsnail. (n.d.). Retrieved March 13, 2022, from https://wildlife.ca.gov/Conservation/Invasives/Species/NZmudsnail4. 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/10.2307/35451475. 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;26. 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;27. 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-w8. Methods for Researchers. (n.d.). CALeDNA. Retrieved October 27, 2022, from https://ucedna.com/methods-for-researchers9. 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/10.1101/50338310. 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-y11. 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;213. 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/10.1899/07-119.114. 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. 


