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Welcome and Introductions

Rula Deeb, Ph.D.
Webinar Coordinator
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Webinar Agenda

= Webinar Overview and ReadyTalk Instructions
Dr. Rula Deeb, Geosyntec Consultants (5 minutes)

= Qverview of SERDP and ESTCP, and webinar series goals
Dr. Anne Andrews, SERDP and ESTCP (5 minutes)

= Environmental DNA: A New Tool for Species Inventory,
Monitoring, and Management
Dr. Caren Goldberg, Washington State University (25 minutes
+ Q&A)

= Monitoring Species of Concern using Noninvasive Genetic
Sampling and Capture-Recapture Methods
Dr. Lisette Waits, University of Idaho (25 minutes + Q&A)

= Final Q&A session
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How to Ask Questions

Type and send questions at any

time using the Q&A panel

Chat with Presenter:

Question| " Send I
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SERDP & ESTCP Webinar Series

SERDP and ESTCP
Overview

Anne Andrews, Ph.D.
Executive Director
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SERDP

= Strategic Environmental Research and
Development Program

» Established by Congress in FY 1991
* DoD, DOE and EPA partnership

» SERDP is a requirements driven program which
Identifies high-priority environmental science and

technology investment opportunities that address
DoD requirements

« Advanced technology development to address near
term needs

* Fundamental research to impact real world
environmental management
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ESTCP

= Environmental Security Technology
Certification Program

= Demonstrate innovative cost-effective
environmental and energy technologies

« Capitalize on past investments
 Transition technology out of the lab

= Promote implementation
 Faclilitate regulatory acceptance
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Program Areas ——

1. Energy and Water > ——
Environmental Restoration '
Munitions Response s

Resource Conservation and
Climate Change

. Weapons Systems and
Platforms -

> W

ol
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Resource Conservation and
Climate Change Focus Areas

= Natural Resources
« Ecological Forestry
« Arid Lands Ecology and Management
« Cold Regions Ecology and Management
« Pacific Island Ecology and Management

« Coastal & Estuarine Ecology and
Management

« Living Marine Resources Ecology and
Management

« Species Ecology and Management
« Watershed Processes and Management
= Climate Change
* Vulnerability and Impact Assessment
« Adaptation Science
« Land Use and Carbon Management
= Air Quality
* Fugitive Dust
* Fire Emissions
SERDP & ESTCP Webinar Series (#12)
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SERDP and ESTCP Webinar Series

WEBINARS AND PRESENTERS

Aol EsElekisy Blast Noise Measurements and Community Response

. Mr. Jeffrey Allanach (Applied Physical Sciences Corp.)

. Dr. Edward Nykaza (U.S. Army Engineer Research and
Development Center)

VEVATAZI RS Munitions Mobility

. Carl Friedrichs, Virginia Institute of Marine Science, College of
William and Mary

. Joe Calantoni, Naval Research Laboratory, Stennis Space
Center

VevaasEAeiisE Managing Munition Constituents on Training Ranges

. Dr. Paul Hatzinger (CB&I Federal Services)

. Dr. Thomas Jenkins (Thomas Jenkins Environmental
Consulting)
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http://serdp-estcp.org/Tools-and-
Training/Webinar-Series
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Environmental DNA: A New Tool for
Species Inventory, Monitoring, and
Management

Dr. Caren Goldberg
Washington State University
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Environmental DNA: A New Tool for
Species Inventory, Monitoring, and
Management

ESTCP Project RC-201204
Dr. Caren S. Goldberg, Washington State University
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Presentation Outline

= Challenge of detecting aguatic
species

= \What Is environmental DNA?

» Detecting species with
environmental DNA

= Demonstration project
» Technical transfer products

Dr. Alexander Fremier

Dr. Katherine Strickler
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Protected Aguatic Species

= Uncertainty about distributions of protected
aguatic species on DoD installations
Increases restrictions on military training
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= Can be difficult
= Can be destructive

= Can be time-
consuming

= Can have low
detection probabilities
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Advantages of eDNA Detection

= Non-destructive

= Highly sensitive

= Multi-species detections (including
pathogens)

» Reduced need for taxon-specific field
training

» Reduced permitting requirements
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Processes Affecting eDNA Detection

k

Diffusion/Transport
Production < T l \

/ Detection
Degradation
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Yakima Training
Center, WA
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http://www.zonu.com/fullsize-en/2009-11-08-10949/North-America-Political-Outline-Map.html

Sample Collection and Analysis

Replicate water filter
samples coordinated
with field surveys

Potential environmental
covariates

UV exposure
Water temperature
pH

Conductivity

gPCR species-specific analysis
Year 2 sampling design informed by Year 1 results
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Fort Huachuca, AZ Results

Field detection

= Diffusion: Low

= Degradation: Moderate % Yes | No
 High temperatures 2
« High UV § Yes| 19 | 20
« High pH (low Z
degradation) Q) NO 1 17

= Spatially distributed
sampling in large
wetlands

= Larger pore size filters
In more turbid system
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Adaptive Sampling Design

Predicted probability of detection per sample
1
0.9 - Take samples at 2
08 | / locations
07 - T Ny
0.6 -
0.5 -
04 Take samples at 3
. /Iocatlons
02 - N
0.1 -
0 . . . . . .
0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0
Area (m?)
AIC weight = 0.970
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Yakima Training Center, WA Results

Field detection

Yes No
24 1

= Transport: Very high

= Degradation: Low
* Low temperatures
 Low UV
« High pH (low

degradation)

= Species
 Bull trout
« Brook trout
* Chinook salmon

eDNA Detection
<
(¢
W
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Eglin AFB, FL Results

= Diffusion: Very low
= Degradation: Very high
* High temperatures
e High UV
« Low pH (high degradation)
= Spatially distributed
sampling
* Doubled sample volume
= Continuing development
= Species:
» Flatwoods salamander
« Ornate chorus frog

* Bd (amphibian chytrid
fungus)

SERDP & ESTCP Webinar Series (#12)
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Field detection

Yes
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Flatwoods Salamander

Per-Sample Detection Probability

0.9 -
0.8 -
0.7 -
0.6 -
2 05 -
0.4 -
0.3 -
0.2 -
0.1 -

0 T T T T T !

robability

Detection

AIC weight = 0.996

Ornate chorus frogs had perfect detection pH > 5, 0 below
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Pathogen Detection — Ranavirus

Status of mortality event

O Before
15’- % ‘,I, ﬁ ® During

—ee= T ® Never

Viral water titer
on

2| Per sample
10 detection
4~ probability:
hf 0.90
0- —o—
0 102 5 165.0 1[']?.5

Viral larvae titer
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Findings

» eDNA methods are very powerful, but
Imperfect

» Study design needs to be tailored to each
system

= eDNA detection Is more sensitive In
stream than wetland systems

= Adaptive sampling strategies increase
efficiency and sensitivity
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eDNA Monitoring Design
Considerations

= Season for sampling
= Number of replicates

= Spatial distribution of
replicates

* Volume sampled

= Preservation method
= Extraction method

» Analysis method
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3 filter materials
3 pore sizes
2 extraction methods

2 preservation
methods

4 ponds
e Turbidity 8 to 185 NTUs

5 replicates per
treatment per pond
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eDNA Inference

eDNA can tell us:

= Recent target species
presence

= Amount of eDNA In a
sample

e Correlated at some scale
with population density

= Pathogen presence

= Presence of potential
hybridizing non-native
species

SERDP & ESTCP Webinar Series (#12)

eDNA can’ttell us:

Population size
Age structure
Reproductive status
Disease status

Presence of
non-target
species (QPCR)
Presence of
hybrid
Individuals
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Integrating eDNA Iinto Monitoring

Are current survey

methods potentially
destructive?

No

Yes

Do current survey methods have low
detection probabilities or require a
large investment of time or money?

Replace with
eDNA sampling

Ye NoO

Integrate eDNA Stay with

sampling (e.g., after

. current method
visual surveys)
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Resources

= General guidance

SAMPLE COLLECTION

[ J F I e | d S a m p I I n g Caren Goldberg, Washington State University, and Katherine Strickler, University of Idaho
May 2014
protocol

Protocol Version 04/12/2012 (D.S. Pilliod, R.S. Arkle, and M.B. Laramie)
. . USGS Snake River Field Station

« Sampling design

guidance

* Lab selection
guidance

» |nstallation-specific
guidance

= \Website:
labs.wsu.edu/edna/
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For additional information, please visit:
https://www.serdp-estcp.org/Program-
Areas/Resource-Conservation-and-Climate-

Change/Natural-Resources/Species-Ecology-
and-Management/RC-201204/RC-201204

Speaker Contact Information:
caren.goldberg@wsu.edu, (509) 335-3673
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Q&A Session 1
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Monitoring Species of Concern using
Noninvasive Genetic Sampling and
Capture-Recapture Methods

Dr. Lisette Waits
University of Idaho
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SERDP & ESTCP Webinar Series

Monitoring Species of Concern Using
Noninvasive Genetic Sampling and
Capture-Recapture Methods

ESTCP RC-201205
Lisette Waits, University of Idaho

G SERDP ESTCP
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Agenda

Need for noninvasive genetic monitoring

Project goals anc

objectives

Methodological a

Dproach

Application to kit fox (Vulpes macrotis)

Application to Sonoran pronghorn
(Antilocapra americana sonoriensis)

» Benefits of approach
»= Conclusions and future applications

SERDP & ESTCP Webinar Series (#12)
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Project Team

= Robert Lonsinger, Susannah Woodruff (Ul)
= Robert Knight (US Army, DPG)

= Daniel Garcia (Air Force, BMGR)

= James Atkinson (USFWS)

= John Hervert (Arizona Fish and Game)

* Eric Gese (Utah State University)

= David Christianson (University of Arizona)
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Problem Statement

= DoD managers need reliable monitoring
methods

« Evaluate impacts of military training activities
« Monitor federally-listed or at-risk species
= Monitoring programs
* Provide unbiased and reliable data
* Apply to large spatial areas
« Conducted over multiple seasons or years
» Cost-effective
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Project Goal and Objectives

» Demonstrate the effectiveness of
combining noninvasive genetic
sampling and capture-recapture
methods (NGS-CR) to monitor
species

* Design and implement monitoring
for kit fox and Sonoran pronghorn

« Compare cost-benefit of monitoring
based on NGS-CR versus
alternatives

* Facilitate use of method on other
DoD installations

SERDP & ESTCP Webinar Series (#12)
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What is Noninvasive Genetic
Sampling?
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Species ID

= Mitochondrial DNA
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Individual ID

Kit Fox: 7-9 nuclear (n) DNA microsatellite loci
Pronghorn: 8-10 nDNA microsatellite loci

Locus 1 Locus 2 Locus 3

‘NN mEEd Samplel  20/20 33/36 42/44
‘NN EEEgl Sample2 20/20 33/36 44/44 [
‘%QIN mmmdl Sample3  20/20 33/39 42/43 [N
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Capture Recapture Methods

O = Field capture occasion (Secondary period)

< —>
Primary Primary
Perfd 1 | survival, reproduction, Pe”fd 2
11\ movements 11\
/N /| \

/ N /N
/N /N
O00O O00

‘ Y / Y
Abundance Abundance

Time (e.qg., 1 year)
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Kit Fox — Transect Sampling Approach

. NGS CR (yellow)
5 km transects
30 transects

* Temporal
replication

« ~14 day intervals

e 3tob
surveys/season

. NGS OM (red)

4-500 m
transects/site

* 60 sites
» Spatial replication
* 1 survey/season

SERDP & ESTCP Webinar Series (#12)
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Kit Fox - Results

# Samples PCR Success
# Scats  Kit fox # Individuals (M:F) mtDNA  nDNA
Winter | . )
2013 602 151 40 (27:13) 90.0% | 91.4%
summer | 7g 175 36 (20:16) 78.7% | 59.4%
2013
Winter | i :
2014 | 1013 301 50 (29:21) 97.2% | 74.4%
Summer i
2014 1059 183 In progress 89.3% IP
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Capture Distributions - Kit Fox

o
B Winter 2013

0 B Summer 2013
g - = Winter 2014
=2
=
O
£ o |
s
@
QO
S
-5 0
Z

o I 1] B I

12 3 45 6 7 89 11 13 15 17 19 21 23

Number of Captures
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Population Estimates — Kit Fox

B Winter 2013
B Summer 2013
@ - E_Winter 2014

CAPWIRE MARK CAPWIRE MARK CAPWIRE MARK

Estimation Approach
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Other Information Obtained

= Genetic diversity (67.1% He)

= Effective population size (67.6 — 100.5)

» Movements (Maximum documented >14 km)

= Genetic structure (ongoing)

* Relatedness (ongoing)

= Survival (ongoing)

= Spatial dynamics of species occurrence
(ongoing)
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Pronghorn Targeted Sampling

- Cabeza Prieta
National Wildlife Refuge

B Approximate location of captive pen B %A .
B Fronghorn waters Single Session N f

B Pronghorn waters Multi Session

|:] Caheza Prieta NVWR N
- National Park Service
- Department of Defense

0 375 75 15 Kilometers

" OrgmPipe

S/) *Nmmmmmt

* New sites in 2014
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Pronghorn Sampling

= 2013 8 sites with 3 sessions,
O sites with 1 session

= 2014 new - 1 site with 3
sessions, 11 opportunistic
with 1 session

- - ";‘1‘. Y ¥y ” v .
Py A %
o AT AW SO S 2 2 D R,
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Pronghorn - Results

Season # Individuals sSuccess

Samples

NDNA

Summer
2013

Summer
2014

New Sites

Summer 137 15 (5M:8F:2FA) 82%
2014

730 94 (49M:30F:15FA) 82%

922 109 (56M:34F:19FA)  82%

M=male, F=female, FA=fawn
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Capture Distributions — Pronghorn

= N N
(6] o (6]
! ! !

Number of individuals
H
(@)

I.I.I.—V_.I-I-l
1 2 3 4 5 6 7 8 9 10 11 12 14 15 17 18 26

Number of captures
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180 -

160 -

140 -

120 -

100 -

80 -

60 -

40 -

20 -

O -

Population Estimates - Pronghorn

140 141

2013 2014 ‘
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Survival Estimates

1.0 -

0.9 -

0.8 A

0.7 -

0.6 -

0.5 A

0.4 -
0.3 A

0.2 A

0.1 A

0.0 A | |

Adult male Adult female Fawn
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Other Information Obtained

= Genetic diversity (64.7% He)

= Movements
* None BMGR Eto W
« Within region: 2013: 6.2%; 2014: 8.9%
« 25% of recaptures at new location in 2014
» Genetic structure (completed)
» Reproduction/parentage (ongoing)
» Relatedness (ongoing)

= Effective population size (ongoing)
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Benefits of Approach

= Greater spatial extent covered (K)
* Increased temporal frequency (P)
= More individuals detected (KP)

= More parameters estimated (KP)

* Precise estimates (CV < 10%) and
standardized approach (KP)

= Easier to implement than current methods
(KP)
= Lower cost/detection (KP)

K= kit fox; P=pronghorn
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Conclusions

= Noninvasive genetic sampling is a valuable new
monitoring approach _

» Detect species

« Estimate population size
* Detect movements

« Estimate survival, reproduction, genetlc dlver5|ty

= Lab costs of ~$20/sample species ID, $40-
$50/sample for individual ID

= Provides cost-effective, easy-to-implement
monitoring alternative

= Potential application to many DoD species
* Many sampling alternatives
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For additional information, please visit:
https://www.serdp-estcp.org/Program-
Areas/Resource-Conservation-and-Climate-

Change/Natural-Resources/Species-Ecology-
and-Management/RC-201205/RC-201205

Speaker Contact Information:
lwaits@uidaho.edu, 208-885-7823
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Q&A Session 2
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The next webinar Is on
April 16

Blast Noise Measurements and Community
Response

http://www.serdp-estcp.org/Tools-and-Training/Webinar-Series/04-16-2015
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Survey Reminder

Please take a moment to complete the
survey that will pop up on your screen
when the webinar ends
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