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Introduction
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emeraldashborer.info

Agrilus planipennis
(Coleoptera: Buprestidae, adult aprox. 1 cm long)
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nnecticut's Notable Trees

Fraxinus americana (Oleaceae), Simsbury, CT
22 North American species of Fraxinus



North America Invasion
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Spread of EAB in North America

USDA  uniteastates Cooperative Emerald Ash Borer Project S
=] mﬂm: o Initial county EAB detections in North America e

® EAB detected

3 quaraniine boundares
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20 US states, two Canadian provinces




Spread of EAB in North America

SS;cural spread: 0.5-1 miles per year Bont Move Ficewond
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Loss of Millions of Ash Trees in
North America

Y

Dan Herms, The Ohio State University

8 billion ash trees in North America
Tens of millions ash trees killed by EAB in North America



EAB Life Cycle
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Symptoms and Signs

S- shaped (serpentine) galleries
Larvae about 3 cm long
Disrupt flow of nutrients
Most of the damage



Symptoms and Signs
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D-shaped adult exit holes (0.3-0.6 cm)
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Symptoms and S

Dieback

Epicormic shoots



Symptoms and Signs

Woodpecker damage (yellowing)



Symptoms and Signs

Woodpecker damage (holes and bark flecking)



Ash Canopy Condition

(rating scale by Smith, 2006)

Healthy Tree

Six years to kill a healthy, mature tree
(Knight et al. 2013. Biol. Invasions 15: 371-383)



Ash in Connecticut Forest
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Warthon et al, 2004




EAB in Connecticut
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EAB Invasion Wave Curve

VU 7% IR

£ ;W
= o ! \
2 80% F
— - \
x 100% / i \
b 6U7% ! A
“ I \ —a— Affected Ash

o] F) 1‘
Q 40% 1 v -4= EAB

o \
E o I’ ‘|.
£ 20% £ 1
O _"
| . - -
~_ ik A==k =
3 0% - I — T T T 1
I 5 9 |3
Time (Years)
Cusp Crest Post Crest
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-EAB population builds up -Peak of population density  -Untreated trees have died

-No or little visible symptoms -Widespread symptoms -Resources have depleted

-EAB hard to detect -Hazardous trees -EAB colonizes new areasl



EAB Cost Calculator

EXTENSION ENTOMOLOGY | EAB IN INDIANA

‘ ” / Emerald Ash Borer I?[JI{I)IJIZ
COSt Calculator UNIVERSITY

http://extension.entm.purdue.edu/treecomputer

Web-based tool to help urban foresters make
decisions about ash tree management related to

emerald ash borer.
Sadof et al., 2011
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Inventory

Size class distribution

for Milford’s ash .
Size Span {inches) | Mumber of Trees M
o -] a5 * 100% street tree inventory, 2004
o ]-le ] 32 * Milford Tree Inc. - Volunteers
e -] & e 15,871 street trees
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* 518 (3%) ash trees
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Size class distribution

Inventory

for Milford’s ash Treatment Cost Removal Cost
Size Span (inches) | Number of Trees | |DBH | Cost/ DEH For Treatment | | pgy! Avr. Cost/ DBH | Adjusted Cost

0o |-+ IEE || 0-4 | B |lo-4 1115 Prewe:
4+ |-[e 3z 4-6 3|3 4-6 $11.13 $11.15
& |-z 74 6-8 3|3 6-8 $11.13 $1z.35
g |-[10 &1 8-10 $= g-10 $11.15 $17.75
10 |-[12 55 10-12 $|= 10-12 |$17.73 $17.75
1z |-[15 a3 12 - 15 $= 12-15 |$17.75 $ zs.00
15 |-[z0 43 15- 20 F4 19-20 |$17.75 $ zs.00
20 |-[zs 21 20-25 F4 20-25 |$19.20 $ zs.00
25 |-[=0 16 25-30 F4 25-30 |$25.00 $ zz.00
20 |- |40 18 30- 40 F4 30-40 |$25.00 $ zz.00
a0 |-[s0 7 40- 50 $ 4 40-50 [$33.00 $zz.00
so |- | 3 | | a0 - | $|4 | |5III- |$33.EIEI |$33.|:u:|

Cost s of treatment and removal correspond to dbh




Management Strategies

e Simple Strategies

— Treat ash trees with insecticides
— Remove ash trees
— Replace ash trees with resistant trees

e Pre-designed Strategies
— Replace <24”
— Save 50%, etc.

e Custom Strategies
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Management Phase
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-Cusp+Crest -Post-Crest

-Aggressive prevention
-More frequent treatment application

-Tree inspection
-Less frequent treatment application



Milford’s Case

 Strategies

— Remove all
— Replace unsafe ash
— Replace <24”
— Save 50%
* Simulations
— Year O
— Year 4

* Treatment

— Systemic insecticide imidacloprid-Merit (S3/dbh)
e Aggressive- 1 year application
* Maintenance- 3 year application




Annual Cost Comparisons
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Annual Cost Comparison in Today's Dollars Annual Cost Comparison in Today's Dollars

Over Time With a 5% Discount Rate Over Time With a 5% Discount Rate
£78,070 _ £113,719 |
$70,203 — £101,023 —
$61,428 _ £83,448 _
£52,652 — £75,813 —
$43,877 — £63,177 _
$£35,102 — £50,542 _
£26,326 — £37,906 _
£17,551 _| £25,271 |
£8,775 _ £12,635 |

1 2 3 4 5 a6 7 &8 9 10 11 12 13 14 15 146 17 18 1‘9 a0 21 23 23 M 25 1 2 3 4 5 & 7 & 9 10 11 12 1% 14 15 18 17 1% 1; a0 21 22 2F 24 25
Time [years) Time (years)
||. Remove all| [ Feplace Unsate ish| [0 Raplace<2¢ | | savs 50% ||. Remove 41| | Replace Unsafe sk [0 Reptace <24 | [0 sure 50%
Year O Year 4

Aggressive Phase (1 year)

Maintenance Phase (3 years)




Cumulative Cost Comparison

Cumulative Cost Comparison in Today's Dollars Cumulative Cost Comparison in Today's Dollars
Over Time With a 5% Discount Rate Over Time With a 5% Discount Rate
£300,467 — £293,465
£275,082 260,858
£240,607 $o228,251
£206,312 £195,643
£171,926 +£163,036
£137,541 £130,429
£103,156 97,822
£68,771 £65,214
£34,385 32,607
1 2 3 4 5 & 7 & % 1o 11 12 13 14 15 16 17 1& 1% 20 21 22 23 24 25 l1 2 % 4 5 &6 7 & 9 10 11 12 13 14 15 16 17 12 19 20 21 23 23 24 25
Timme (Fears) Time [years)

“. Remove A]l| |. Replace Unsafe dsh | Feplare =24 | | Save S0%

(I Femove an| | Replace Unsats dch| | Replace <24 | [ save 50%

Year O Year 4

Aggressive Phase (1 year)

Maintenance Phase (3 years)



inches

Total DBH

Total DBH Over Time

with 2% Ash and 2% Replacement Tree Mortality

8,591
7,636
6,682
5,727
4,773
3,818
2,864
1,909
055

Total DBH Over Time
with 2% Ash and 2% Replacement Tree Mortality

1 2 = 4 5 & 7 8 9 1o 11 12 13 14 15 16 17 18 19 20 21 22 23 M 25

8,591
7,636
6,682
5,727
4,773
3,818
2,864
1,000
955

1 2 3 4 5 6 7 & % 10 11 13 13 14 15 16 17 1% 19 20 231 22 23 24 25

Time (years)
“. Femove A].l| |. Replace Unsaf Ash| | FReplace <24 | | Save 50%
“ 1001% of Initial Forest Size | | 500 of Initial Forest Size |‘

Year O

Time (years)
“. Femove A]l| |. Replace Unsafe Ash| | Replace <24 | | Save 50%
“ 100% of Initial Forest Siza | |— 50% of Initial Forast sm”
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inches

Cumulative DBH

Cumulative DBH-Years Over Time
with 2% Ash and 2% Replacement Tree Mortality

176,666
157,037
137,407
117,778
08,148
79,518
58,880
29,250
19,630

Cumulative DBH-Years Over Time
with 2% Ash and 2% Replacement Tree Mortality

|123456?8910111213141516171819202122232425

Time (years)
“. Femove A]ll |. FReplace Unsafe Ash| | Feplace <24 | | Save 50%
‘ [— 100% of Initial Forest Size | | — 50% of Initial Fazest Size | ‘

Year O

176,666
157,037
137,407
117,778
08,148
78,518
58,889
29,259
19,630

|123456‘.?89101112131415161?1819202122232425

Tiwme (years)
“. Remove Ml| |. Replace Unsafe Ash| | FReplace <24 | | Save 50%
“ 100% of Initial Forest Size | |— 50% of Lnitial Forest sm”

Year 4




Integrating Tree Benefits

Benefits
Energy conservation

 |-Tree Streets

Air quality improvement
Carbon dioxide sequestration
Stormwater interception
Increase in property value

www.itreetols.org

All ash trees

Ash Trees Larger than 24”

(518 trees) (44 trees)
Annual Net Annual Annual Net Annual
Benefits Benefits Benefits Benefits
(USS/tree) (USS/year) | (USS/tree) (USS/year)
Fraxinus americana 120.76 38,160 286.84 6,884
Fraxinus pensylvanica 128.74 26,258 276.17 5,523
Average/Total 124.74 64,418 281.51 12,407

Larger (healthy) trees provide more benefits
9% of ash trees provide 20% of the benefits




Public Involvement
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- EAB detection
- Tree surveys (inventories)
Complete inventory
Sample based survey
“Windshield survey”




Conclusions

EAB infestation is hard to detect before
year 4-5
Tree inventory is crucial

Pro-active response reduces short-term
costs

Treatment and replacement strategies
promote canopy recovery

It is important to consider tree benefits
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Questions?

Gabriela Doria Chris Donnelly
gabriela.doria@ct.gov chris.Donnelly@ct.gov

Urban Forestry Program
www.ct.gov/deep/forestry
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