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Executive Summary ïOnshore Results

ÈOnshore results:
Å47,124 MW of total onshore ICAP available after screening

ÅBase Case: Top 15,025 MW average wind speed of 7.80 m/s

ǓMostly in ME, NH and VT

ǓLess than 10% in MA, CT and RI

Å40-mile transmission screen eliminates most of ME and reduces the 
average wind speed to 7.47 m/s

Ǔ28,114 MW Installed Capacity (ICAP) available

Ǔ8,293 MW of Base Case ICAP within 40 miles

Ǔ60% in VT and NH

Å20-mile transmission screen eliminates some of the best wind sites 
in NH and further reduces the average wind speed to 7.02 m/s

Ǔ14,640 MW ICAP available

Ǔ6,756 MW of 40-Mile ICAP within 20 miles

Ǔ3,594 MW of Base Case ICAP within 20 miles

Ǔ40% in VT
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Executive Summary ïOffshore Results

ÈOffshore results:

Å72,704 MW of total offshore ICAP available after screening

Å25,560 MW  of Class 7 locations in clusters of at least 200 MW

ÅBase Case: Top 15,000 MW are located off the Cape and Islands,   

as well as Rhode Island, average wind speed 9.38 m/s 

ÅThree Nautical Mile Line near shore exclusion eliminates some of the 

best wind sites and reduces the average wind speed to 9.20 m/s

Ǔ9,290 MW ICAP available

Ǔ6,924 MW of Base Case ICAP outside Three Nautical Mile Line

Ǔ90% off of Cape and Islands as well as Rhode Island
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Phase I Wind Study Overview



P
h

a
s
e
 I
I 
W

in
d

 S
tu

d
y

5

Phase I

ÈIdentified Maximum Theoretical Unforced Capacity

ÅTotal: 93,821 MW

ÅOn-shore: 59,847 MW (219,122 MW ICAP)

ÅOff-shore: 33,974 MW (97,984 MW ICAP)

ÈOn-shore:

ÅUsed Class 3 wind speed criterion

ÅScreened for population density of Hull, MA or less

ÈOff-shore:

ÅUsed Class 4 wind speed criterion

ÅScreened for water depth less than 60 m

ÈResultant AWS TrueWind capacity factors:

Å27% on-shore

Å35% off-shore 
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Phase II Scope of Work
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Phase II

ÈIdentify:

ÅTop 15,000 MW ICAP of on-shore wind assuming 
commercial wind plants of at least 40 MW

ÅTop 15,000 MW ICAP of off-shore wind assuming 
commercial wind plants of at least 200 MW

ÈTwo cases for on-shore analysis:

ÅNo consideration to transmission proximity

ÅConsider 20 and 40 mile proximity to 230-kV and above

ÈTwo cases for off-shore analysis:

ÅAll water depths up to 30 m

ÅNo siting within the Three Nautical Mile Line

ÈNo other screening criteria were applied, e.g. land-use 
and water-use
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Screening Results Summary

Onshore (MW)
No Transmission

Screen

Within 40

Miles

Within 20

Miles

Available From

Total ICAP
47,124 28,114 14,640

Available From

Base Case ICAP
8,293 3,594

Available From

40-Mile ICAP
N/A 6,756

Available From

20-Mile ICAP
N/A N/A

Offshore (MW) Depth <30 m
Depth < 30 m and outside

Three Nautical Mile Line

Available from

Total ICAP
72,704 9,290

Available from

Base Case ICAP
6,924
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Phase II Study Methodology
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AWS TrueWind Database Description

ÈWind speed map and database purchased from  

AWS TrueWind

ÈOne wind speed data point / grid square for every   

10 acres included in database, at various heights

ÈApproximately 4.5 million total regional data points
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Assumptions ïTurbine Density

ÈBased on Industrial Wind Action Group comments, 

LAI modified wind turbine density from the Phase I 

study assumptions

ÈOnshore

Å1 MW per 5 grid squares (50 acres)

Å40-MW commercial wind farms (200 grid squares)

ÅThe Phase I study used 1 MW per 2 grid squares           

(20 acres)

ÈOffshore

Å1 MW per 4 grid squares (40 acres)

Å200-MW commercial wind farms (800 grid squares)

ÅThe Phase I study also used 1 MW per 4 grid squares
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Onshore: Wind Speed / Class Screen

ÈSites with Class 3 rating or above assumed to be 

developable

ÅGrid squares with a Class 1 or Class 2 rating eliminated

Wind Class 

Rating

Wind Power 

(W/m2)

Wind Speed

(m/s)

Class 7 > 800 > 8.8

Class 6 600 - 700 8 - 8.8

Class 5 500 - 600 7.5 - 8

Class 4 400 - 500 7 - 7.5

Class 3 300 - 400 6.4 - 7

Class 2 200 - 300 5.6 - 6.4

Class 1 < 200 < 5.6
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Onshore: Population Density Screen
ÈEliminated towns with population density greater than Hull, MA 

(3,788 people/mi2)
ÅHull, MA was used as the limit for the population density screen  

because two wind turbines are currently installed there

ÈConnecticut: 6 towns eliminated
ÅBridgeport, Hartford, New Britain, New Haven, New London & West 

Haven

ÈMaine: No towns eliminated
ÅPortland has highest population density, with 3,059 people/mi2

ÈMassachusetts: 27 towns eliminated, primarily in the greater     
Boston metropolitan area
ÅArlington, Belmont, Boston, Brockton, Brookline, Cambridge, Chelsea, 

Everett, Lawrence, Lowell, Lynn, Malden, Marblehead, Medford, 
Melrose, New Bedford, Newton, Quincy, Revere, Salem, Somerville, 
Springfield, Swampscott, Waltham, Watertown, Winthrop & Worcester

ÈNew Hampshire: No towns eliminated
ÅManchester has highest population density, with 3,064 people/mi2

ÈRhode Island: 5 towns eliminated
ÅCentral Falls, North Providence, Pawtucket, Providence & Woonsocket

ÈVermont: 2 towns eliminated
ÅSt. Albans & Winooski
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Onshore: Population Density Screen

LEGEND

Population Density > 3,788

= Eliminated

Population Density < 3,788

= In Study     
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Onshore: Isolation Screen

ÈScope calls for commercial-sized wind farms          

(40 MW and larger)

ÅRequires clusters of at least 200 grid squares

ÅClusters of fewer than 200 eliminated due to isolation
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Post-Screening: Available Onshore Locations

Class Rating MW

Class 7 1,833

Class 6 3,120

Class 5 5,229

Class 4 10,170

Class 3 26,772

Total 47,124
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Post-Screening: Available Onshore Capacity (MW)

Region Total Class 7 Class 6 Class 5 Class 4 Class 3

CT 35 0 0 1 3 31

ME 26,904 925 1,547 2,969 5,807 15,656

MA 6,585 25 177 440 1,349 4,594

NEMA 300 0 0 0 8 292

SEMA 5,154 0 130 362 1,136 3,526

WCMA 1,131 25 47 78 205 776

NH 6,125 597 706 847 1,358 2,617

RI 653 0 22 100 100 431

VT 6,822 286 668 872 1,553 3,443

Total 47,124 1,833 3,120 5,229 10,170 26,772
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Onshore Transmission Proximity Screen Cases

ÈIn addition to Base Case, also screened for proximity 

to existing and approved backbone transmission 

system

ÈGoal is to determine sites for the best 15,000 MW of 

commercial-sized wind installations within 40 and 20 

miles of 230-kV transmission and above

ÈTransmission map provided by ISO-NE used as 

basis for determining ranges within screening limits

ÈProximity to Phase II HVDC facility not considered
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New Englandôs Transmission System ï230 kV and above

Legend

230 kV

345 kV
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Transmission Screen Inclusion Zones

Legend

230 kV

345 kV

20 Miles

40 Miles
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Offshore: Wind Speed / Class Screen

ÈSites with Class 4 rating or above are assumed to be 

developable

ÅGrid squares with a Class 1, 2 or 3 rating eliminated

ÈLocated clusters of 800 grids squares or more    

(area required for 200-MW commercial wind farm)

Wind Class 

Rating

Wind Power

(W/m2)

Wind Speed

(m/s)

Class 7 > 800 > 8.8

Class 6 600 - 700 8 - 8.8

Class 5 500 - 600 7.5 - 8

Class 4 400 - 500 7 - 7.5

Class 3 300 - 400 6.4 - 7

Class 2 200 - 300 5.6 - 6.4

Class 1 < 200 < 5.6
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Offshore: Water Depth Screen

ÈSites in water less than 30 meters deep assumed to 

be developable

ÅThe Phase I Wind Study included identification of sites 

in water depths up to 60 meters, however, those deep 

water sites (30-60 m) were eliminated in this       

Phase II Wind Study

ÈDepth screen also eliminates some isolated shallow 

sites ïbecause clusters of 800 grid squares were  

assumed to be needed to site a 200-MW offshore 

commercial wind plant
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Offshore: Water Depth Screen

Legend

Water Depth Ò30 m

Water Depth > 30 m

Limit of TrueWind Data
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Post-Screening: Available Offshore Locations

Class Rating MW

Class 7 26,362

Class 6 25,051

Class 5 13,551

Class 4 7,740

Total 72,704
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Three Nautical Mile Line Case: Boundary Screen

ÈAlso examined a screening case which eliminated 
locations within the Three Nautical Mile Line

ÅThree Mile Nautical Mile Line defines boundary 
between State and Federal waters

ÅPublic opposition often constrains siting of near-shore 
wind installations

ÅData delineating Three Nautical Mile Line retrieved 
from NOAA

ÈOnly the data points between the Three Nautical Mile 
Line and the outer-bound limits of the TrueWind 
database are considered

ÅMany data points are eliminated by the water depth 
screen

ÅAdditional data points eliminated by isolation screen 
following the boundary screen
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Three Nautical Mile Boundary Line

Legend

Three Nautical Mile Line

Limit of TrueWind Data
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Grid Square Selection Methodology

ÈOnshore

ÅClusters of 200 or more grid squares analyzed and 

ranked based on average wind speed

ÈOffshore

ÅClusters of 800 or more grid squares analyzed and 

ranked based on average wind speed

È15,000 MW of clusters with highest average wind 

speeds selected for each case
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On-Shore Results
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Post-Screening: Available Onshore Locations (Total ICAP)

Region

ICAP

(MW)

Avg. Wind

Speed

(m/s)

CT 35 6.68 

ME 26,904 7.10 

MA 6,585 6.89* 

NEMA 300 6.63 

SEMA 5,154 6.90 

WCMA 1,131 6.95 

NH 6,125 7.46 

RI 653 6.93

VT 6,822 7.20

Total 47,124 7.13*

Legend

Class 7

Class 6

Class 5

Class 4

Class 3

* Weighed average
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Onshore: Wind Speed Duration Curve After All Screens
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Base Case Results ïOnshore

ÈBest 15,025 MW average wind speed of 7.80 m/s

ÈMajority of locations in Vermont, northern New 

Hampshire and Maine

ÈSome coastal locations in Maine and on Cape Cod
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Base Case Results ïOnshore (Base Case ICAP)

Region

ICAP

(MW)

Avg. Wind

Speed

(m/s)

CT 0 -

ME 7,904 7.79 

MA 929 7.65* 

NEMA 0 -

SEMA 765 7.62 

WCMA 164 7.80 

NH 3,221 7.96

RI 141 7.74

VT 2,830 7.68

Total 15,025 7.80* 

Legend

Class 7

Class 6

Class 5

Class 4

Class 3

* Weighed average
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40-Mile Proximity Case Results

È28,114 MW of the total onshore ICAP (47,124 MW) 

are within the 40-Mile limit (59.7%)

È8,293 MW of the total Base Case ICAP (15,025 MW) 

are within the 40-Mile limit (55.2%)

ÈMost locations in Vermont and northern New 

Hampshire

ÈAdditional locations along Maine shoreline and on 

Cape Cod

ÅFew Class 6 and 7 data points in these locations, but 

consistent Class 4 and 5 data points
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40-Mile Radius From Transmission Lines

Legend

230 kV

345 kV

40 Miles
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40-Mile Radius Superimposed on Total ICAP

Legend

Class 7

Class 6

Class 5

Class 4

Class 3

40 Miles

230 kV

345 kV

Total ICAP 47,124 MW

Within 40 Miles 28,114 MW
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40-Mile Radius Superimposed on Base Case ICAP

Legend

Class 7

Class 6

Class 5

Class 4

Class 3

40 Miles

230 kV

345 kV

Base Case ICAP 15,025 MW

Within 40 Miles 8,293 MW



P
h

a
s
e
 I
I 
W

in
d

 S
tu

d
y

37

40-Mile Proximity Case Results (40-Mile ICAP)

Region

ICAP

(MW)

Avg. Wind

Speed

(m/s)

CT 0 -

ME 3,933 7.42 

MA 2,124 7.34* 

NEMA 0 -

SEMA 1,801 7.32 

WCMA 323 7.44 

NH 3,926 7.68 

RI 213 7.56 

VT 4,807 7.38 

Total 15,003 7.47* 

Legend

Class 7

Class 6

Class 5

Class 4

Class 3

* Weighed average



P
h

a
s
e
 I
I 
W

in
d

 S
tu

d
y

38

20-Mile Proximity Case Results

È14,640 MW of the total onshore ICAP (47,124 MW) 

are within the 20-Mile limit (31.5%)

È6,756 MW of the 40-Mile ICAP (15,004 MW) are 

within the 20-Mile limit (45%)

È3,594 MW of the Base Case ICAP (15,025 MW) are 

within the 20-Mile limit (23.9%)

ÈMost locations in Vermont and New Hampshire
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20-Mile Radius from Transmission Lines

Legend

230 kV

345 kV

20 Miles
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20-Mile Radius Superimposed on Total ICAP

Legend

Class 7

Class 6

Class 5

Class 4

Class 3

20 Miles

Total ICAP 47,124 MW

Within 40 Miles 28,114 MW

Within 20 Miles 14,640 MW


