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Emerald Ash Borer - Overview

1. About EAB and Problem for USACE

2. Assessing the Threat

3. First Hand Experience

4. Estimated Cost to USACE

5. Summary
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Introduction
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Emerald Ash Borer (Agrilius planipennis)—a wood boring beetle whose larvae feed on 
ash (Fraxinus sp.) trees

• First discovered in 2002 (Detroit MI)
• Currently found in 35 states 
• Emerald Ash Borer Information Network: 

http://www.emeraldashborer.info/index.php

• First discovery in USACE Project county 2006 
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Emerald Ash Borer Assessment and 
Monitoring at six USACE Public-Use Areas 
in Kansas
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Purpose
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Perform site investigations at 6 Public-Use Areas
• Deploy insect traps to determine presence of EAB adults
• Determine ash density and abundance within forested areas
• Evaluate individual ash trees health and susceptibility in 

maintained areas
• Prioritize campsite hazard of individual ash trees

Big Hill Lake—Cherryvale Park
Fall River Lake—White Hall Bay
John Redmond Reservoir—Riverside East
Council Grove Lake—Richie Cove
Marion Reservoir—Hillsboro Cove
Elk City Reservoir—Outlet Channel 
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EAB Site Monitoring
• Purple Prism Traps

• 5 traps deployed at each site
• Attractant lure—Leaf alcohol Kairomone
• Traps suspended 12-15’ near tree bole 
• Deployed 22-25 May 2019

9
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Individual Ash Tree Assessment
• Determined overall health and EAB susceptibility

• Canopy % Cover
• Canopy Stress
• Epicormic Branching
• Bark Fissures
• Woodpecker Damage
• Fungal Activity
• EAB sign (D-shaped exit holes; egg deposits)
• Soil Compaction

• Determined risk to campsite and visitors
• Structures, buildings, fire rings

• All trees GPS’d, 10-12 July 2019

10
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Individual Ash Tree Assessment
• Equation for Health Rating:

෍ 𝐿𝐶𝑆 ൅ 𝐶𝑆 ൅ 𝐸𝐵 ൅
1
2 𝐵𝐹 ൅𝑊𝑃𝐷 ൅𝑊𝑊𝐵 ൅ 𝐹𝐴

where:  
LCS = Live Canopy Score [0,1,1½,2,3]
CS= Canopy Stress
EB= Epicormic Branching
BF= Bark Fissures
WPD= Woodpecker Damage
WWB= Wound Wood/Burls
FA=Fungal Activity

• Range of 0-7, with seven represented as a dead or dying tree.

11



US Army Corps of Engineers   Engineer Research and Development Center

UNCLASSIFIED

UNCLASSIFIED

Forest Assessment of Ash Density
• 10-BAF prism sampling in forested areas
• All trees ≥3” DBH, diameter and species 
• Understory trees (<3” DBH and >3.3’ (1m) height) 

noted
• Ash regeneration recorded if present

12
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Results—EAB Trapping
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• No EAB were identified

• Several beetles were similar in appearance 

Chrysobothris sp. (Coleoptera: Buprestidae)

Elateridae (Coleoptera)- Click beetles

Longhorn beetle (Cerambycidae)



US Army Corps of Engineers   Engineer Research and Development Center

UNCLASSIFIED

UNCLASSIFIED

Results—Ash Tree Assessment
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Site Ash Tree 
Count

Overall Health Rating Soil
Compaction (%)

Campsite
Hazard (%) EAB Sign Insects

CollectedH M L

Cherryvale Park 6 0 83 17 67 50 Absent 34

White Hall Bay 49 4 41 55 78 39 Absent 25

Riverside East 32 0 50 50 66 19 Absent 18

Richie Cove 43 2 74 24 65 37 Absent 19

Hillsboro Cove 41 2 78 20 100 20 Absent 19

Outlet Channel 35 23 66 11 86 37 Absent 66

Health Rating Scores are defined as: Healthy (Green; 0-2), Moderately Stressed (Yellow; >2-4), and Heavily Stressed (Red; >4-7)
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Results—Ash Tree Assessment
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Cherryvale
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White Hall Bay
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Riverside East
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Richie Cove
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Hillsboro Cove
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Outlet Channel
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Results—Forest Assessment and Ash Density
22

Site Plot Count
Overstory

Species Count
(Ash Percentage)

Basal Area
(ft2/acre)

Trees 
per Acre

Average 
DBH
(in.)

Understory Species 
Count

(Ash Percentage)

Ash 
Regeneration

Percentage

Snags per Acre
(Ash Percentage)

Cherryvale Park 10 14 (0%) 97.0 75 11.2 13 (10%) 20% 15 (0%)

White Hall Bay 8 10 (10%) 103.8 91 11.9 18 (25%) 25% 3 (50%)

Riverside East 8 12 (42%) 88.8 59 8.8 14 (38%) 63% 13 (60%)

Richie Cove 8 15 (3%) 122.5 125 12.2 20 (38%) 50% 6 (20%)

Hillsboro Cove 6 9 (24%) 118.3 123 12.2 13 (33%) 67% 5 (0%)

Outlet Channel 8 17 (12%) 116.3 167 14.6 13 (0%) 25% 9 (12%)
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Findings
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• Many of the ash trees we examined exhibited moderate 
stress

• Soil compaction, while frequently observed, did not 
correlate well to overall health rating

• Only White Hall Bay had more trees in lower stress 
condition “Green”

• Increased risk within PUA’s because of tree condition and 
likelihood of spread via human activity
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Next Steps
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• While no EAB was detected, need to continually monitor

• Onset of EAB is likely in PUA’s 

• Future trap locations should be placed in high-risk areas

• Ash tree health evaluations are recommended every other year 

• Resulting maps provide a means to prioritize removal and identify 
highest-risk areas for future management
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Emerald Ash Borer:
Raystown Lake Experience

April 2020
Tara J. Whitsel
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ERDC-Environmental Lab
Tara.J.Whitsel@usace.army.mil



US Army Corps of Engineers   Engineer Research and Development Center

UNCLASSIFIED

UNCLASSIFIED

EAB in PA
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• In 2007, EAB was detected in Butler and 
Allegheny Counties in Pennsylvania –
140 miles from Huntingdon County 
(Raystown Lake).

• After EAB was detected an internal 
quarantine was enacted to limit the spread of 
EAB in Pennsylvania and at the same time, 
the USDA enacted a federal quarantine to 
limit the movement of ash out of 
Pennsylvania.

• Due to a number of EAB detections in Pennsylvania and adjacent counties in neighboring states, in April of 
2011 the internal state quarantine restricting the movement of ash within Pennsylvania was rescinded.
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Raystown Lake
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• 22,000 acres land (plus 8,000 
acres water).  

• Adjacent lands include Rothrock
State Forest (97,000 acres).

• Large contiguous blocks of forest.



US Army Corps of Engineers   Engineer Research and Development Center

UNCLASSIFIED

UNCLASSIFIED

Raystown Lake – Typical Land Composition
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• Original forest in the region was 
predominantly comprised of the mixed 
oak-chestnut and white pine-hemlock 
forest type. 

• Due to past land use practices the 
forest species composition has 
changed to predominantly mixed oak. 

• Historically, the forests surrounding 
the Project were heavily harvested 
and allowed to naturally regenerate.

• The result has been a forest 
comprised of mostly oak species and 
a loss of much of the white pine, 
hemlock and spruce forests. 
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Raystown Lake-EAB
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• Decision: Recreation Areas vs. Non-
Recreation Areas.

• EAB infested trees marked as Hazardous in 
Recreation Areas when they posed an 
immediate safety concern for recreational 
users located in high use areas. 

• 10 High Density Recreation Areas of 
which:

• 3 are campgrounds
• 7 are boat launches

• EAB infested trees in Non-Recreation areas left standing for wildlife purposes (i.e. 
den trees for species such as Northern Long-eared Bat) – impact NOT calculated.
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Raystown Lake - EAB
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2013

2 out of 44 
(4.5%)

trees marked as 
hazardous 

during annual 
survey were 

ash.  

Forester noted the 
presence of EAB 

infestation and level 
of projected impact.

2014

11 out of 34 
(32.4%) trees 

marked as 
hazardous 

during annual 
survey were 

ash. 

Forester noted that 
several 

campgrounds that 
contain white ash 

trees were showing 
signs of EAB 

infestation and 
significant dieback. 

2015

110 out of 149 
(73.8%)

trees marked as 
hazardous 

during annual 
survey were 

ash. 

2016

132 out of 
179 (73.7%)
trees marked 
as hazardous 
during annual 
survey were 

ash. 

2017

3 out of 26 
(11.5%)

trees marked 
as hazardous 
during annual 
survey were 

ash. 

2019

91 out of 363 
(25.1%)

trees marked 
as hazardous 
during annual 
survey were 

ash. 

Forester noted that additional hazard 
trees that were not immediately adjacent 
to the main roadway and trail, but were 
within falling distance of the road/path 

were not marked due to the abundance 
of them (primarily ash).
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Raystown Lake - EAB
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Emerald Ash Borer 
Estimated Cost to USACE

April 2020
Courtney E. Chambers
Research Ecologist
ERDC-Environmental Lab
Courtney.E.Chambers@usace.army.mil
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Estimating EAB Cost to USACE -
33

1. Determine the magnitude of EAB cost to USACE 

2. Inform cost budget for USACE projects yet to be impacted by EAB 

3. Raise awareness of cost to USACE from a single invasive species

Why?
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Method - Literature Informed

Kovacs et al. (2010) 
Estimated the cost of ash treatment, removal, 
and replacement on developed land within 
communities in a 25-state study area from 
2009-2019

- 17 million trees
- $10.7 billion
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Method – Kovacks, et al. 2010
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20% X (Total Trees Managed) X (Management $/Tree) X (Present Value Factor)

20% Decay 
► Every year for 5 years an equal number of trees removed until all gone
► 1 year delay in detection
► 4 year lag from detection to first removal

Example: EAB detected in 2006, 100 vulnerable trees
► Costs begin in 2010
► 20 trees removed every year for 5 years

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Project 1 Intial Detect 15,573$         15,267$         14,968$         14,675$         14,387$        

Model Time Delay
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20% X (Total Trees Managed) X (Management $/Tree) X (Present Value Factor)

Total Trees Managed = (Trees/Acre) X (Loss Rate) X (Project Acres)
Trees/Acre
– USDA  Forest Service, Forest Inventory and Analysis, 2006-2017
– Trees > 7in diameter

Loss Rate = % Ash trees expected to succumb to EAB
– 2006-2017 Average = 26%

Project Acres = Acres of publically accessible Corps land

Method – USACE Application
36



US Army Corps of Engineers   Engineer Research and Development Center

UNCLASSIFIED

UNCLASSIFIED

Method – USACE Application
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20% X (Total Trees Managed) X (Management $/Tree) X (Present Value Factor)

Management Cost per Tree
• Kovacs cost per tree by state indexed to 2019 

– Remove, remove & replace, treat
– Average of all states - $651/tree

• Raystown Lake Case Study 
– $648/tree

Present Value Factor – opportunity cost of money spent treating Ash trees
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Case Study - Raystown Lake
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Results
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From 2006-2026
122,800 acres & 181,000 ash trees

$72 - $121.9 
MILLION

Emerald Ash Borer estimated cost to USACE
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Results
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Limitations
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• The margin or uncertainty could be improved upon (e.g., FIA data 
provided confidence levels by county).

• Loss rates and impacts costs could have confidence levels developed 
with inclusion of actual data points similar to Raystown Lake. 

• Only includes project in counties where EAB has been detected.
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Summary
• Ash removal is not a budgeted cost, yet 

Emerald Ash Borer will likely cost USACE over 
$100 million in ash treatment, removal, and/or 
replacement.

• If you haven’t encountered EAB yet,       
Nathan can help.
1. Consider a forest health assessment
2. Establish a monitoring plan

• More EAB Info: 
http://www.emeraldashborer.info/index.php
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http://www.emeraldashborer.info/index.php
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National Initiative Tool – Jeremy Crossland
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