Assessing economic impacts to the US commercial surfclam fishing
industry from offshore wind energy development
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Preliminary Model Results



Spatially Explicit Fisheries Economic Simulator

N | / R
— &8
SEFES %}i
ez =8
of Lo
O[]0
-

FIV

@ Population

Time



72
Longitude

74 72 70
Longitude

Il o25-<030
" 0.20-<025

0.15-<0.20

.~ 010-<0.15




— Model Description
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— Base Case Validation
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Model Output Compared to NMFS Survey Data (W00)
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— Base Case Validation

Model Output Compared to NMFS Fishery Data (W00)
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— Base Case Validation
Model Output Compared to NMFS Survey Data (W00)

Average Bushels Caught by TMS per Year
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— Biological & Fishery Measures
Percent change from status quo (W00)

Existing leases — Existing leases — Existing leases & Call areas —  Existing leases & Call areas —
No fishing No fishing or transit No fishing No fishing or transit
Catch -2.88 -71.27 -11.24 -14.22
LPUE (All) 0.86 1.71 -0.66 -0.20
Time at Sea (All) 0.91 7.24 4.32 10.69
Time Fishing (All) -0.41 -1.99 1.10 -0.10

Table 1: Percent change in fishing measures for each wind energy scenario as compared to status quo. Catch in millions of bushels. Landings
per unit effort (LPUE) — cages per hour. Both time at sea and time fishing in hours. Vessel sizes: Small <79 ft.; Medium: 80-94 ft.; Large: 95-

110 ft.; Jumbo: >110 ft.



— Change in Effort
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— Change in Catch

Change in Annual Bushels Caught by TMS
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— Economic measures
Percent change from status quo (W00)

Existing leases — Existing leases — Existing leases & Call areas — Existing leases & Call areas —
No fishing No fishing or transit No fishing No fishing or transit

Profit (fleet) 2.49 -7.04 -4.09 -11.25

Average Total Costs (fleet) 0.07 2.34 2.92 4.93

Average Fuel Costs (fleet) -0.06 5.56 4.93 9.92

Average Transportation Costs 0.76 195 396 4.09

(processors)

Total Revenues (processors) -2.88 -6.61 -12.27 -15.30

Table 2: Percent change in economic measures for each wind energy scenario as compared to status quo



— Economic measures
Percent change from status quo (W00)

Atlantic City v. New Bedford

Atlantic City, NJ .. New Bedford, MA
WIT WIN W2T W2N WIT WIN W2T W2N
Total Costs (fleet) -4.93  -7.53 -16.02 -18.24 Total Costs (fleet) -0.07  -0.51 -0.10 -0.50
Total Revenues (fleet) -5.52  -10.92 -21.52 -25.55 Total Revenues (fleet) 0.21 -1.67 0.15 -1.69
Profits (fleet) 248 649 -6.74 -12.02 Profits (fleet) 246 -9.09 2.15 -9.38
Average Total Costs (fleet)  0.65 3.82 7.08 9.96 Average Total Costs (fleet) -0.29 1.21 -0.25 1.26
Average Fuel Costs (fleet) 0.41 7.96 10.80 17.44 Average Fuel Costs (fleet) -0.40 3.20 -0.33  3.37
Percent change in economic measures for each scenarios as Percent change in economic measures for each scenarios as
compared to status quo (WO0O0) for Atlantic City, NJ fleet compared to status quo (WO0O0) for New Bedford, MA fleet
Scenario Description

W00 Statua quo; No wind farms

WAIT Current leases; Transit allowed

W1N Current leases; No transit allowed

waT Current & future leases; Transit allowed

W2N Current & future leases; No transit allowed



— Biomass
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Change in spawning stock biomass of Atlantic surf clam from 2019 with two windfarm conditions

SSB,4,4 Was estimated to be 1,222 (‘000 mt) which is 119% of the biomass target

SSB,o19w1 Was estimated to be 3.53% lower than SSB,,,4 1179 (‘000 mt) which is 114.8% of the biomass target
SSB,o19w> Was estimated to be 17.30% lower than SSB,,,4 1011 (‘000 mt) which is 1.6% below the biomass target



BOEM

Bureau of Ocean Enercy Manacement

M19AC00016

.yl
.. g n®
TS
[ Wiraor

Atlantic Capes

FISHERIES, INC.
quality 132 Family Traditig,
s

—

SINCE 1923

Daphne Munroe
Sarah Borsetti

Andrew Scheld
Jennifer Beckensteiner

SEAWATCH

INTERNATIONAL

é _ . John Klinck
W o T Eélaeen I,-Ilomea,nn
auricio Gonzalez Diaz

(72% e oo
Eric Powell

Laura Solinger
dmunroe@hsrl.rutgers.edu

RUTGERS

School of Environmental
and Biological Sciences

VIS | iy

VIRGINIA INSTITUTE OF MARINE SCIENCE

«M
OLD DOMINION

UNIVERSITY

THE UNIVERSITY OF
QQ SOUTHERN
N MISSISSIPPL

=
=






Captain
Behavioral Model

Wind Energy
Areas

Safe vessel operation

<€
Survey report
<€
Weather
Season

Fleet dispersion

Vessel Fishing

Fishing mortality
Economics Model €——
Fuel/Vessel cost
Port location
Vessel complement

Quota allocation

Fleet dispersion Extel'na| FOI‘CES

Wholesale value

__5| Plant Economics €
Model Yield

Fleet dispersion

Area management
Quota

F-
fs;)e
Vo
D@a
e %

(s
0
Uy

5 ta ¢
Utp, /)
R g Ul to Ve
Onstr.:
a.l'r}rs

Regulatory approach

Precautionary choice

Fecundity
Size-biased Recruitment

fishing mortality Mortality
Growth

Population structure

Surve
displacement

Fishery independent data
Stock size/age frequency
Stock trends




— Average Time at Sea
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Scenario Description
wWO00 Statua quo; No wind farms
WAT Current leases; Transit allowed
W1N Current leases; No transit allowed
W2T Current & future leases; Transit allowed

W2N Current & future leases; No transit allowed



— Average Time Fishing
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— Catch Details
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Scenario Description
W00 Statua quo; No wind farms
WAIT Current leases; Transit allowed
W1N Current leases; No transit allowed
W2T Current & future leases; Transit allowed

W2N Current & future leases; No transit allowed



— Biomass Scenario Description
W00 Statua quo; No wind farms
(W1T Current leases; Transit allowed

W1N Current leases; No transit allowed J
W2 W2T Current & future leases; Transit allowed
W2N Current & future leases; No transit allowed

Stock Biomass >120mm Stock Biomass (x\WF)
0.600 —

—_— I
RN E—

|

O
N

O
o

Million metric tons
o o o
(@) (@) (@)

N an =~
(@) () N
Million metric tons

O
o

0.500 -

WO0O0
W1 ]
W2
WOO |
W1
W2



— Economic measures
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— Economic measures

Average Fuel Costs (fleet)
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Scenario Description
W00 Statua quo; No wind farms
WAIT Current leases; Transit allowed
W1N Current leases; No transit allowed
W2aT Current & future leases; Transit allowed

W2N Current & future leases; No transit allowed



— Egonomic measures Atlantic City, NJ New Bedford, MA

Average Fuel Costs (fleet), Atlantic City Average Fuel Costs (fleet), New Bedford
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