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Atlantic region (in 2
dollars).Component

 

Engineering, Permits
Approval  

BALANCE OF 
STATION COST 

INITIAL OVERNIG
CAPITAL COST 

Assume plant financi
60% Debt to 40% eq

Construction Financi
(8% * subtotal * 1 ye
50% level drawdown

Construction Insuran
(0.36% to 0.42% of 
depreciable base, fro
recent quote) 

Debt Financing Fees
60% capital fraction)

Equity Financing Fee
* 40% capital fractio

Debt Financing Rese
months payment, giv
4.00% interest over 2
years) 

Working Capital Res
(O&M * 1 year * 25%
which is 3 months.) 

TOTAL LOADED 

nership 
e, 

2012 
t 

Coastal Plai
DPL-ODEC
67 1.5 MW t

Cost ($/kW)

s, and 35.3 

432.7 

GHT 1,532.7 

ing is 
quity.   

ing 
ear * 
n) 

  

nce 

m a   

(1% * 
)   

es (2% 
on)   

erve (6 
ven 
20   

serve 
%,   

COST 1,663.1 

ins –  
C 
turbines 

R
67

) Cost ($1,000) C

 3,551  

 43,483  

 154,033  

 

6,000  

580  

1,000  

1,340  

3,670  

520  

 167,143  

idgeline - Cloverdal
7 1.5 MW turbines

ost ($/kW) Cost ($

40.7  

496.7  4

1,596.7  16

  

  

  

  

  

  

  

1,732.0  17

le Shallow Ba
Calvert Cli
20 5.0 MW

$1,000) Cost ($/kW

4,087  92.0

49,915  690.0

60,465  2,300.0

  

6,200  

600  

1,040  

1,400  

3,820  

540  

74,065  2,493.2

ays –  
iffs 

W turbines 

O
2

W) Cost ($1,000) C

0  9,200  

0  69,000  

0  230,000  

   

 8,800  

 1,000  

 1,500  

 2,000  

 5,470  

 550  

2  249,320  

Offshore Ocean - Fe
20 5.0 MW turbines

Cost ($/kW) Cost (

166.8  

1,682.3  1

3,392.0  3

  

  

  

  

  

  

  

3,684.3  3

entress  

$1,000) 

16,680  

68,230  

39,200  

  

13,200  

1,780  

2,200  

2,950 

8,100  

1,000  

68,430 

 



 
 

7.4 Sou
 
For the M
Independe
MW, this 
or munici
   
Given Use
shown in 
 
Table 7-6. S
Assuming 5
 

Funds

Debt  

Second Lo

Equity 

Total  

 
Table 7-7. S
Assuming 6
 

Funds

Debt  

Second Lo

Equity 

Total  

 
As will be
Tax Credi
likely fina
DPL-ODE
financing,
and $149.
 

rces of Fu

Mid-Atlantic W
ent Power Pro
is the more li
pal utility mi

es of Funds, a
Table 7-6 an

Sources of Fund
50% Debt to 50

s 
DPL-O

Coas
Plai

8

oan 

8

16

Sources of Fund
60% Debt to 40

s 
DPL-O

Coas
Plai

10

oan 

6

16

e discussed la
it (PTC), whi
ancing approa
EC Coastal Pl
, the debt frac
.592 million f

nds   

Wind Energy s
oducer using 
ikely ownersh
ght pursue wi

as shown in T
nd Table 7-7, 

ds for 2012 100 
0% Equity (in 2

ODEC 
stal 
ins 

Clove
Ridge

83,877  8

0  

83,877  8

67,754  17

ds Under Favor
0% Equity (in 2

ODEC 
stal 
ins 

Clove
Ridge

00,286  10

0  

66,857  6

67,143  17

ater, under Fin
ch offers a tax
ach, the fracti
lains and $12
ction increase
for Calvert Cl

study, it is ass
limited recou
hip/financing
ind energy pl

Table 7-4 and
for the differ

MW Wind Ene
012 dollars). 

rdale 
eline 

Calv
Cli

Sha
Ba

87,338 12

0 

87,338 12

74,676 25

rable Financing
012 dollars). 

rdale 
eline 

Calv
Cli

Sha
Ba

04,439 14

0 

69,626 9

74,065 24

nancial Assum
x benefit but 
ion of debt is 
25.095 million
es to 60%, wh
liffs Shallow 

sumed that w
urse Project Fi
 option for ab
ant ownership

d Table 7-5, t
rent cases for 

ergy Plants.  

vert 
iffs 
llow 
ay 

Fent
Oc

25,095 1

0 

25,095 1

50,190 369

g for 2012 100 M

vert 
iffs 
llow 
ay 

Fent
Oc

49,592 2

0 

99,728 1

49,320 3

mptions, to m
not cash with
reduced to 50

n for Calvert C
hich is $100.2
Bay.  

wind energy pl
inance. For a 

bout the next 
p.  

then Source o
2012.  

tress 
cean 

84,865 
at 7.5%
custom
monet

0   

84,865 
receiv
over 2
remain

9,730    

MW Wind Ener

tress 
cean 

21,058 
at 4.0%
custom
monet

0   

47,372 
receiv
over 2
remain

68,430   

make better us
h which to rep
0%. For exam
Cliffs Shallow

286 million fo

lant ownershi
a wind energy
ten years, alth

of Funds could

Comments

% for 20 years, p
mized schedule w
tized Section 45

ving cash and tax
25-year contract 
nder value 

rgy Plants. 

Comments

% for 20 years, p
mized schedule w
tized Section 45

ving cash and tax
25-year contract 
nder value 

e of the Secti
pay debt, und

mple, debt is $
w Bay. With 
or DPL-ODEC

ip will be by a
y plant sized a
hough a regul

d be prepared

s 

paid on a 
with 
 PTC 

x benefits, 
life, plus 

s 

paid on a 
with 
 PTC 

x benefits, 
life, plus 

ion 45 Produc
der the current
$83.877 millio
favorable 
C Coastal Pla

 

69

an 
at 100 
lated 

d, as 

ction 
t, 
on for 

ains 



70 
 

Because c
financing,
Treasuries
customize
 
By favora
lowest inv
financing,
expected t
probably 
might dec
 
As Table 
is 50% or 
ODEC Co
equity fra
million fo
its 25-yea
 
Note that 
benefits (i
benefits. I
“monetize
Assumpti
2013. Indu
the ITC (I
high powe
 
When it is
and calcul
 
Furthermo
ownership
complicat
basic case

contracted pla
, fixed rate in
s at 1.75% an
ed payment of

able financing
vestment-grad
, for 20-year d
to increase, b
decline, so th

cline slightly. 

7-6 and Tab
40% of the p

oastal Plains a
action is reduc
or Calvert Clif
ar contract life

it is assumed
i.e., from five
It has been co
e” the Section
ons, the PTC 
ustry observe
Investment Ta
er production

s “monetized,
late the debt c

ore, this analy
p pattern invo
ted ownership
e, the after-tax

ant life is 25 y
nterest is estim
nd a spread of
f principal.  

g, against 10-y
de, is smaller,
debt is 4.00%

but spreads for
he energy proj

 

le 7-7 show, 
project cost. F
and $125.095
ced to 40%, w
ffs Shallow B
e, plus remain

d that outside 
e-year rapid d
ommon practi
n 45 PTC and

was extended
ers are hopefu
ax Credit), wh

n, regardless o

,” the PTC is 
coverage ratio

ysis represent
olving various
p strategy is d
x return on eq

years, the deb
mated at a rate
f 5.70%, roun

year Treasuri
, at 2.25%. Th

%. When futur
r corporate, p
ject’s nomina

for these win
For example, b
5 million for C
which is $66.8
Bay. Equity ow
ning value.  

equity investo
depreciation a
ce, over abou

d use it to repa
d in 2009 for 

ul this credit f
hich rewards 

of cost. The S

“counted” wi
o. This practi

ts a basic case
s classes of eq
desired, the ba
quity, includin

bt term is 20 y
e of 7.50%, fo
ded up slight

es at 1.75%, t
herefore, the p
re economic c
project, and ot
al current likel

d energy proj
by current fin
Calvert Cliffs
857 million fo
wners receive

ors will be so
nd ten years o

ut the past dec
ay debt. As w
three years, f

for wind energ
high cost, the
ection 45 PTC

ith operating 
ce was used h

e over which 
quity investor
asic project w
ng all cash an

years. For cur
or BB-rated d
tly. Debt repay

the spread for
project’s inte

conditions im
ther debt and 
ly interest rat

jects, the bala
nancing, equit
 Shallow Bay
or DPL-ODEC
e all the proje

ought, who ca
of Section 45
cade, for wind

will be describ
for plants plac
gy will be ext
e PTC reward
C for wind is 

profits agains
here.  

a developer m
rs, including T

will stand on it
nd tax benefits

rrent (first hal
debt, assuming
ayment is twic

r BBB-rated d
erest rate, und

mprove, Treasu
especially fo

te is not expec

ance of fundin
ty is $83.877 
y. With favora
C Coastal Pla

ect’s cash and

an fully utilize
5 PTC), as we
d energy plan

bed later with 
ced in service
tended again 
ds efficiency, 
 $0.022 per k

st the debt pa

may place a m
Tax Investors
ts own. Conse
s, is project-w

lf 2012), likel
g 10-year 
ce per year, by

debt, which is
der favorable 
ury rates are 
or riskier debt
cted to rise an

ng is equity, w
million for D

able financing
ains and $99.7
d tax benefits 

e the project’s
ell as its cash 
nt developers 

Financing 
e before Janua
because, unli
in the form o

kWh in 2012. 

ayment, to pay

more complica
s. If no 
equently, for 

wide. 

 

ly 

y 

s the 

t, will 
nd 

which 
DPL-
g, the 
728 
over 

s tax 

to 

ary 1, 
ike 
of 
 

y debt 

ated 

the 



 
 

7.5 Perf
 
To show h
calculated
hourly cap
the four p
on-peak a
 
Table 7-8. P

Calvert Clif
Cloverdale –
DPL-OPEC
Plains 
Fentress – O

 
These cap
chart, for 
highest in
They are l
considere
Section 5
.  

Figure 7-3. 

 

formance (

how much po
d. Capacity fa
pacity and ass

plant locations
and for off-pe

Plant Capacity 

 O
 

ffs - Bay 
– Ridgeline 

C – Coastal 

Ocean 

pacity factors 
each season, 

n winter, both 
lowest in sum
d to be repres
. Wind resour

Plant Capacity

(Plant Capa

ower would be
actor is define
suming 8,760
s. Table 7-8 b
ak hours.  

Factors by Nod

Off-Peak On-P
Fall  
34.13% 33
33.42% 30

26.55% 23

33.76% 33

are also show
to orient a re
for on-peak a

mmer. The cap
sentative of ea
rces estimates

y Factors by No

acity Facto

e produced at
ed as annual p
0 hours of ope
below shows 

de, by Season. 

Peak Off-Peak
Winter

3.64% 45.33
0.13% 48.46

3.34% 40.11

3.27% 47.17

wn in Figure 
ader. As Figu
and off-peak
pacity factor e
ach wind mar
s and assump

ode  

ors) for the

t each plant lo
power produc
eration. Table
plant capacity

k On-Peak 
r  
3% 43.58%
6% 48.46%

% 36.41%

7% 45.13%

7- 3 below. T
ure 7- 3 show
hours. Capac
estimates are 
rket sector an

ptions are disc

e Wind Ene

ocation, plant
ed by the plan
e 5-4 shows c
y factors by s

Off-Peak On
Spring 

41.50%
35.62%

37.96%

42.26%

The Calvert C
ws, for all plan
city factors are

all based on 
nd are used in 
cussed in deta

ergy Plants

t capacity fact
nt over capac

capacity facto
season, furthe

n-Peak Off-P
 Sum

36.44% 2
34.71% 2

35.89% 1

40.50% 2

Cliffs data labe
nts, that capac
e second high
measured dat
the Forward 

ail in Section 

s  

tors were 
city at full rate
ors, by season
er broken out 

Peak On-Pe
mmer  
24.26% 23.7
22.08% 19.0

15.02% 12.9

25.04% 23.5

el is printed o
city factors ar
hest in spring
ta at sites that
pricing mode
9 of this repo

 

71

ed 
n, for 
for 

ak Average
Annual 

74% 35.35%
01% 34.20%

95% 28.43%

50% 36.20%

on the 
re 
. 
t are 
els in 
ort. 

 

%
%

%

%



72 
 

7.6 Ope
  
The metho
for the wi
 
Table 7-9. M

Expense 

Operations a

Major Main

Site Owner 

Property Ta

Property, Ca
Interruption

 
For each p
DPL-ODE
rent is $0.
Operating
financing
 
Note that 
expressed
the plant d
escalated 
 
For prope
jurisdictio
energy pla
 

erating Exp

odology to es
ind energy pla

Methodology fo

and Maintenanc

ntenance and Ov

Land Rent (or R

ax 

asualty and Busi
n Insurance 

plant, operatin
EC Coastal Pl
.335 million. 
g expenses are
.  

the wind ene
d in 2012 US d
does not start
one year to 2

erty tax, rates 
on. See Table
ants for Delaw

penses for 

stimate annua
ants is describ

or Estimating W

Comm

e For C
$32,0
$200,

erhauls For C
$9,18

Royalty) For C
Shallo
Estim
for Ri
no pro
line d

iness Estim
millio
cost, a
Shallo
millio

ng expenses a
lains, the plan
Property tax,
e the same, w

rgy plant is b
dollars. Capit
up till Januar

2013, to be “y

and methods 
e 7-14, at the 
ware, Maryla

the Wind E

al operating ex
bed below in 

Wind Energy Pla

ments 

Coastal Plains, es
000 per 1.5 MW 
,000 per 5.0 MW

Coastal Plains, es
80. For Shallow B
Coastal and Ridg
ow Bay and Oce

mated as 1.10% o
idgeline. Assum
operty tax for Ba

depreciation of 4
mated as 0.311% 
on for Ridgeline,
annual revenues
ow Bay and Oce
on.  

and performa
nt capacity fa
 insurance, an

whether the pla

built during 20
tal costs will b
ry 1, 2013, so
ear one” expe

of assessmen
end of this ch
nd, North Car

Energy Pla

xpenses, rang
Table 7-9. 

ant Operating E

stimated as $31,0
turbine or $21.3

W turbine or $22.
stimated as $9,00
Bay and Ocean, 
eline, assume re

ean, assume rent 
of depreciable ba

me the assessmen
ay or Ocean. As
.0% [1.0/25] is d
of depreciable b
, in spring 2011.

s, deductibles, an
ean, assume perc

nce are show
actor is 28.4%
nd major main
ant is finance

012, so it is co
be paid as the

o operating ex
enses. 

nt vary by stat
hapter, for det
rolina, Virgin

ants 

ging from O&

Expenses 

000 per 1.5 MW
33/kW. For Shall
.00/kW and $40
00 per 1.5 MW t
as $35,000 and 

ent is $5,000 per 
t is $4,000 per 5.
ase, at $160.6 mi
nt increases by in
sume equipment
deducted, till on
base, at $160.6 m
. Insurance cost 
nd so forth, whic
centages are 0.44

wn in Table 7-
%. O&M is est

ntenance and
d by current m

onsidered a 2
e plant is cons
xpenses for th

te and, within
tailed propert
nia, and the D

&M to land ren

W turbine or $20.
low Bay and Oc
.00/kW.  
turbine per year.
$45,000 per 5.0
1.5 MW turbine

.0 MW turbine o
illion for Coasta
nflation, which is
nt life is 25 years
ne reaches a mini
million for Coast
is calculated bas

ch works out to t
4% and 0.45% o

-10 below. Fo
timated as $2

d overhauls ar
methods or by

2012 plant and
structed durin

he cash flow p

n a state, by c
ty tax informa

District of Col

nt and insuran

67/kW. For Ridg
cean, $110,000 a

. For Ridgeline, 
0 MW turbine. 
e or $3.33/kW. F
or $0.80/kW.  
al and $167.3 mi
s 2.5% here. Ass

s, so annual strai
imum level of 30
tal Plains and $1
sed on replacem
this percentage. 
on $239.8 and $3

or example, fo
.077 million. 

re added. 
y favorable 

d costs are 
ng 2012. How
projections ar

county and loc
ation for wind
lumbia.  

 

nce, 

geline, 
and 

as 

For 

llion 
sume 
ght-
0%.  
167.3 
ent 
For 

354.2 

or 
Land 

wever, 
re 

cal 
d 



 
 

T

L

Table 7-10. Perform

Located in the Mid-A

mance and Annual O

Atlantic region (in 20

Operating Expenses 

13 dollars, except fir

for 2012 Wind Ener

st column. Plant is co

rgy Plants.  

onstructed in 2012 annd begins operating inn 2013.)   

 

73



74 
 

Regarding
drawn dow
annual ex
needed, th
each year 
taken to s
impact on
 
7.7 Fina

Ener
  
Finance a
Mid-Atlan
25 years. 
repaymen
ownership
alternate, 
or iron-cla
Investors 
assume eq
including 
 
7.7.1 P
 
For the pa
renewable
balance-sh
to, as coll
and other 
other proj
other lend
 
7.7.2 D
 
Because p
problem i
investors 
tariff redu
 
As describ
power, siz
Table 7-1
institution
invest. Hi
said to ha
to CCC, o
 

g major maint
wn every fifth
pense, estima

hey may be sa
and a deposi
helter income

n COE.  

ancial Assu
rgy Plants 

and project ow
ntic Wind stu
Because the p

nt and because
p flips is assu
favorable fin
ad guarantees
or flips, is 60

quity investor
five-year dep

Project Finan

ast 20 to 30 ye
e energy, wer
heet corporat
ateral, only th
assets of the 
ects. Because

ding, debt and

Debt Feature

project life is 
n debt payme
enjoy an outs

uction beginni

bed earlier, cu
zed at 100 MW
11 below. Non
nal investors (
igh-yield inter
ve “fallen off

over comparab

tenance, some
h or tenth yea
ated here as $
aved for the n
t to a reserve 
e. The tax sav

umptions f

wnership assu
udy, inflation 
plants are sell
e the Section 

umed, therefor
nancing scenar
s from an esta
0% debt to 40
rs are in a pos
preciation and

nce   

ears, many in
re structured a
e finance, Pro
he assets of th
developer an

e IPP Project 
d equity inves

es, including 

25 years, deb
ent may be “w
sized return, w
ing in year 21

urrent, likely,
W or more, te
n-investment 
(as required b
rest rates are 
f a cliff” and s
ble Treasurie

e wind energy
ar, to perform 
6/ to $9/kW-c

next year. Alth
fund is not, o

vings from ex

for current

umptions repre
is estimated a
ling merchant
45 PTC is tak
re, the project
rio, which ass

ablished, cred
% equity. Bo

sitive earnings
d the PTC.  

ndependent po
and financed u
oject Finance 
he project. De
nd they do not

Finance is ris
stors require a

Rating and 

bt term is 20 y
worked out.” I
which they m
1. 

, long-term pr
ends to be rate
grade debt is

by their bylaw
much higher 
spreads of ab
s.  

y projects wil
major overha

capacity, that
hough a majo
once the overh
pensing majo

t likely and

esent an impo
at 2.50% and 
t power, whic
ken and no co
t’s capital fra
sumes either a

dible develope
oth financing s
s mode, so th

ower projects 
utilizing limit
gives its debt

ebt and equity
t have recours
skier than bal
a higher rate o

Interest Rat

years. This of
If there are no
ay share partl

roject debt for
ed BB, which
s termed high-
ws) and other 

than those fo
out 300 to 90

ll deposit mon
auls. Another
t escalates wit
or maintenanc
haul is perfor

or maintenanc

d favorable

ortant area for
project life is

ch is riskier to
omplicated str
action is set at
a strong Pow
er if selling m
scenarios util

hey may fully 

 (IPPs), whet
ted recourse p
t and equity i

y investors do
se to assets or
lance sheet co
of return.  

te 

ffers a short p
o debt repaym
ly with the po

r a large wind
h is one grade
-yield or “jun
investors (as 

or investment 
00 basis point

ney to a reser
r approach is 
th inflation. I
ce expense is 
rmed, repair d
ce does not ha

e financing

r cash flow m
s assumed to b
o the lender se
ructure with T
t 50% debt to 

wer Purchase A
merchant, and 
lize a monetiz
utilize all tax

ther fossil-fue
project financ
investors’ sec
o not have rec
r earnings of t
orporate finan

period of five 
ment problem
ower purchase

d energy plan
e below invest
nk” debt, into 
a matter of ch
grade, with r
s or higher, fo

rve fund, to b
to assume an 
f funds are no
tax-deductibl

depreciation c
ave a significa

g of the Win

modeling. For 
be contract li
eeking certain
Tax Investors
50% equity. 

Agreement (P
again with no

zed PTC and 
x benefits, 

eled or using 
cing. In contra
curity or recou
course to the c
the developer

nce and certain

years, where 
ms, then equity

er, by a slight

nt, selling mer
tment grade. 
which certain

hoice) will no
rates sometim
for debt rated 

 

e 
 
ot 
le 
can be 
ant 

nd 

this 
fe, at 
nty of 
s or 
The 

PPA) 
o Tax 

ast to 
urse 
cash 
r’s 
n 

any 
y 
t 

rchant 
See 
n 
ot 

mes 
BB+ 



 
 

Table 7-11.
As describe

S&P and
others 

AAA 

 
 
AA+ 
AA 
AA- 

A+ 

A 
A- 

BBB+ 

BBB 
BBB- 

 
At the pre
quote of 1
range of a
crisis in la
4.00%, be
Septembe
 
Ten-year 
2012, give
among glo
Treasury r

                
16 Richard C
York; New 
17 Bloomber
http://www.

. Classic Long-T
d in the 1994 Fe

Investment

d Moody’

Aaa 

 
 
Aa1 
Aa2 
Aa3 

A1 

A2 
A3 

Baa1 

Baa2 
Baa3 

esent time, in 
1.74% from B
about 3.50% t
ate 2008. Ove
efore trading f
er 22, 2011, w

Treasuries lat
en the “easy m
obal investme
rates.  

                     
Cantor and Frank
York, NY; Sum
rg Government B
.bloomberg.com

Term Senior De
ederal Reserve B

t Grade Rating

’s Inte

Highest qu

 
 
High qualit
 
 

Strong pay

 
 
Adequate p
capacity. 
  
 

mid-May 201
Bloomberg at 
to 5.20% from
er the past two
from a high o

with a bounce 

tely range fro
money” polic
ents. See Figu

                 
k Packer, “The C

mmer-Fall 1994, p
Bonds: 10-year T

m/markets/rates-b

ebt Ratings 
Bank of New Yor

s 

rpretation 

uality. 

ty. 

yment capacity. 

payment 

12, the 1.75%
the close on M

m 2005 throug
o and a half y

of about 3.70%
and a fall to a

om about 1.70
cies of the Fed
ure 7-4 below

Credit Rating Ind
page 3.  
Treasury Notes; 

bonds/governmen

rk Quarterly Rev

S&P and 
others 

BB+ 

BB 
BB- 
B+ 
B 
B- 

CCC+ 

CCC 
CCC- 

C 

D 
 

% estimated ra
May 25, 2012
gh mid-2008, 
years, ten-year
%, during the 
a historical lo

0% to 2.40%, 
deral Reserve
w, which pres

dustry,” FRBNY

New York, NY
nt-bonds/us/ ; M

view.16 

Speculati

Moody

Ba1 

Ba2 
Ba3 
B1 
B2 
B3 

 

Caa 
 

Ca 

D 
 

ate for 10-yea
2.17 Ten-year 
 before fallin

ar Treasury rat
first half of 2

ow of 1.57% o

from Septem
e and the perc
ents an appro

Y Quarterly Revi

; internet site: 
May 15, 2012 and

ive Grade Ratin

y’s I

Likely t
ongoing
 
 
High ris
 
 
Current 
default, 
(Moody
 
 
In bankr
other ma
 
 

ar Treasuries i
Treasuries tra

ng to 2.10% du
ates ranged fro
2011, down to
on May 31, 2

mber 2011 thro
ceived safety o
oximate 13-ye

iew: Federal Res

d May 25, 2012.

ngs 

Interpretation

to fulfill obligati
g uncertainty.  

sk obligations. 

vulnerability to 
or in default 

y’s).  

ruptcy or default
arked shortcomi

is correct, wit
aded within a
uring the fina
om about 1.70
o 1.72% on 

2012.  

ough late-Ma
of US Treasu
ear history of 

serve Bank of N

 

 

75

ons; 

t, or 
ing.  

th a 
a 
ancial 
0% to 

ay 
uries 
f

ew 



76 
 

Figure 7-4. 

Source: Fed
Maturity Ra
 
Current m
is 5.70%. 
one perce
 
Limits for
annual op
minimum
 
For favora
current m
investmen
is 4.00%. 
times aver
 
Debt repa
operating 
Cloverdal
intervals, 
years 6-10
2.5%, 2.5
2.1%, 2.1
 
7.7.3 E
 
As describ
equity. W
project’s c
assumed t
from five-
targets for
for ocean.

10-Year Treas

deral Reserve Ba
ate: 01/02/1999 –

market conditi
The spread m
nt. Conseque

r debt coverag
perating incom

m.  

able financing
market conditio

nt-grade debt.
Limits for de
rage and 1.3 t

ayment is assu
cash flow an

le – Ridgeline
by five-year 
0: 2.7%, 2.7%
%, 2.5%, 2.5%
%, 2%, and 2

Equity Featur

bed earlier, un
With favorable 

cash and tax b
that outside e
-year rapid de
r after tax IRR
. Rates are hig

ury Note Intere

ank of St. Louis, 
– 05/21/2012; pr

ions suggest t
may be cited a
ntly, the wind

ge for BB-rat
me over the an

g, against 10-
ons, is 2.25%
. The project’
ebt coverage f
times minimu

umed to be tw
nd ten-year rec
e, under curre
increments, i

%, 3.1%, 3.1%
%, 2.5%, 2.5%

2%.  

res 

nder current, 
financing, th

benefits over 
quity investor
epreciation an
R are 17% for
gh because ri

est Rates: Jan 1

Fred Graph Obs
repared May 23,

that against 10
as 570 basis p
d energy proj

ed debt, by cu
nnual debt pa

-year Treasuri
 or 225 basis 
s interest rate
for BBB-rated
um. The debt 

wice per year, 
ceipt of the S
ent, likely fina
s: years 1-5: 

%, 3.5%, 3.5%
%, 2.5%; and

likely long-te
he equity fract

its 25-year co
rs will be sou
nd ten years o
r land based w
sk exists and 

1999 – May 2012

servations, St. L
 2012. 

0-year Treasu
points, where 
ect’s interest 

urrent market
yment, are es

ies at 1.75%, 
points. Sprea

e, under favor
d debt, by cur
fraction is es

by customize
ection 45 Pro
ancing, the pr
1%, 1%, 1.5%

%, 4%, 4%, 4.2
d years 16:20:

erm financing
tion is reduce
ontract life, p
ught, who can
of Section 45 
wind energy p
the cash flow

2. 

Louis MO; intern

uries at 1.75%
one basis poi
rate for 20-ye

t conditions, w
stimated as 3.

the spread fo
ads are marke
rable financin
rrent market c
timated as 60

ed payment o
oduction Tax 
rincipal paym
%, 1.5%, 1.8%
2%, 4.2%; ye
: 2.5%, 2.5%,

g, capital raise
ed to 40%. Eq
plus remaining
n fully utilize 
PTC), as wel
plants, 22% f

ws are only es

 

net site: 10-Year 

%, the spread f
int (bp) is one
ear, BB-rated

with coverage
0 times avera

or BBB-rated 
edly lower for
ng, for 20-yea
conditions, ar
0%, against 40

of principal, th
Credit. For ex

ment schedule,
%, 1.8%, 2%, 
ears 11-15: 2.
, 2.5%, 2.5%,

ed is expected
quity owners r
g value. As di
the project’s 

ll as its cash b
for shallow wa
stimates.  

Treasury Consta

for BB-rated 
e one-hundred
d debt is 7.50%

e calculated a
age and 1.8 tim

debt, under 
r less risky, 
ar, BBB-rated
re estimated a
0% equity.  

hat follows 
xample, for 
, at six-month
2%, 2.4%, 2.
2%, 2.2%, 2.
 2.5%, 2.5%,

d to include 5
receive all the
iscussed it is 
tax benefits (

benefits. Proje
ater bay, and 

 

ant 

debt 
dth of 
%.  

as 
mes 

d debt 
as 1.5 

h 
.4%; 
5%, 
 

50% 
e 

(i.e., 
ected 
25% 



 
 

For this an
repay deb
to calcula
 
When com
fraction m
developer
receive di
complicat
the basic c
 
Financial 
Summary
 
Section 4
NREL, wh
is assume
practice.  
 
Beyond th
Depreciat
credits pro
if constru
they are n
incentives
energy pla
 
Financial 
below in T
 
 

nalysis, an un
bt. When it is 
ate the debt co

mplex owners
may be increas
r may place a 
ifferent percen
ted ownership
case, the after

assumptions 
y descriptions 

5 Production
here the Secti
d for this repo

he Section 45
tion, were inc
ovided under 
ction is begun

not a permane
s will be exten
ant of 100 MW

assumptions 
Table 7-12. 

nderlying assu
“monetized,”

overage ratio a

ship-financing
sed. However
more compli
ntages of cash
p strategy be p
r-tax return on

for the Mid-A
of how and w

n Tax Credit (
ion 45 PTC w
ort that the PT

 PTC, no othe
luded in this 
2009 ARRA

n during 2011
ent part of the 
nded, and bec
W or more, it

for the cash f

umption is tha
” the PTC is “
and it is used

g structures in
r, as stated ea
icated owners
h and tax ben
proposed, the
n equity, com

Atlantic wind
why certain va

(PTC): Note t
was not includ
TC is include

er recent ince
analysis. For 
, which can ru
1 and is comp
US Tax Cod

cause there is 
t was decided

flow analysis 

at the Section
“counted” with

to repay deb

nvolving Tax 
arlier, this ana
ship pattern, w
nefits, that “fli
e basic project
mposed of bot

d energy proje
alues were se

that in contra
ded because it
ed. Including t

entives or sub
example, the
un 30% of ca

pleted by Dec
de, it is difficu

a certain “lag
d not to includ

of Mid-Atlan

n 45 PTC will
th operating p
t.  

 Investors are
alysis is the ba
with various c
ip” or change
t will stand on
th cash and ta

ect are shown
elected are inc

ast to some for
t is not a perm
the Section 4

bsidies, such a
e Section 1603
apital cost for 
ember 31, 20

ult to predict w
g time” to pla
de special ince

ntic wind ene

l be “monetiz
profits against

e employed, th
asic case over
classes of equ
e over time. S
n its own. Co

ax benefits, is 

n below in Ta
cluded also. 

rmal estimate
manent part o
5 PTC is com

as cash grants
3 cash grants 
qualified win

012; are not in
whether or no
an and build a
entives.  

rgy plants are

zed” and used 
t the debt pay

he project’s d
r which the 

uity investors
hould no 

onsequently, f
project-wide

ble 7-12. 

es at DOE and
f the Tax Cod

mmon industry

s or Bonus 
in lieu of tax

nd energy pla
ncluded. Beca
ot these specia
a large wind 

e summarized

 

77

to 
yment, 

debt 

who 

for 
e. 

d 
de, it 
y 

x 
ants; 
ause 
al 

d 



7
 

T

A

 
1

78 

Table 7-12. Financia

Assuming IPP Own

Parameter 

Lifetime 

Inflation 
Start Year 
Construction Period

Debt/Equity 

Debt Rate 

Debt Term 
Debt Rating Level (
meet this level, whe
rated or not) 

After-tax Leveraged

Income Tax Rate 

Debt Coverage (defi
operating income ov
payment, composed
principal) 
Cost Of Energy (CO

IOU Cost of Capital
for COE 

                           
18   “Range of State C

al Assumptions for 2

ership and Project F

Cu

25

2.5
20

d (years) 1.0

50

7.5
rou
20

project must 
ether actually 

BB
“ju
po

d Equity Return 17
22
40
7.6
ra
6.

fined as 
ver the debt 
d of interest and 

Av
the

OE) Co
pri
do

l Discount Rate 7.0
4.3

                          
Corporate Income Tax

2012 100 MW Wind

Finance, located in t

urrent (2012), Likely

5 years. 

50% 
013 
0 

0/50 with PTC. 

50%, assuming 10-ye
unded. 

0 years. 
B, first level below in
unk” debt. For curren
ower on a merchant b

7.00% target for Land
2% target for Bay; an
0.0% combined, as an
69% deductible state
tes are Delaware =
9%, Virginia = 6.0
verage of 3.00 times;
e project sells power 

ost Of Energy is pres
ice, b) a discounted n

ollar, levelized charge
00% nominal; 
39% constant = [1.07

x Rates (For tax year

d Energy Plants.  

the Mid-Atlantic re

y Conditions for IPP P

ear Treasuries at 1.75

nvestment-grade, whi
nt, likely 2012 financ
basis, its debt will pro

d-based plants; 
d 25% target for Oce

n “average” federal/st
. For .the Mid-Atlan

= 8.7%, Maryland =
%, and Washington
 minimum of 1.80 tim
on a merchant basis.

ented by three measu
nominal levelized cha
e, where the latter exc

70/1.025-1] 

r 2011…)”; Federatio

gion (in 2012 dollar

Project Finance 

5% and a spread of 5.

ich is also termed hig
cing, if the wind energ
obably be rated BB, a

ean. 
tate rate, assuming 35
ntic states, maximu

= 8.25%, North Car
n DC = 9.975%.18

mes, assuming a BB-
.  

ures, as:  a) a raw yea
arge, and c) a discoun
cludes inflation. 

on of Tax Administra

rs) 

Fav

sam

sam
sam
sam

60/

.70%, 4.0
spr
sam

gh-yield or 
gy plant sells 
at the highest 

BB
fav
Po
a M
and
fro
wo
sam

5% federal and 
um corporate 
rolina = 

sam

-rating, where Av
a B
eith
gu

ar-one bid 
nted, constant-

sam

sam

ators; Washington DC

avorable Conditions f

me 

me 
me 
me 

0/40 with PTC. 

00%, assuming 10-ye
read of 2.25%. 
me 
BB, lowest level of in
vorable financing, a B
ower Purchase Agreem
Merchant Plant be loc
d that it have extrem

om the developer’s pa
orthy entity, which is
me 

me 

verage of 1.80 times; 
BBB-rating. The inve
ther by a strong PPA,
uarantees from a large
me 

me 

C; February 2011. 

for IPP Project Finan

ear Treasuries at 1.75

nvestment-grade debt
BBB-rated project re
ment. Alternatively, 
cated to receive attrac
ely strong, contracted
arent corporation or o

s probably a rare even

minimum of 1.30 tim
estment-grade rating 
, or possibly by iron-
e, credit-worthy deve

 

ce 

5% and a 

t. Under 
quires a strong 
it requires that 
ctive prices 
d guarantees 
other credit-
nt. 

mes, assuming 
is achieved 
clad 

eloper. 



 
 

Parameter 

Merchant Plant Met
Power Purchase Agr

Energy Payment 

Capacity Payment 

Energy Payment Esc

Cu

thodology vs. 
reement (PPA) 

Th
wh
pri
Be
ca

Th
$p
co
 
Fo
for
20
pa
req
Ca
ad
ca
pa
ca
2.5
M
20
pe
the
ca
ca
 
As
eq
As
ye

calation Rate Th
ba
lon
est
An
 
Th
inf
wh

urrent (2012), Likely

he project is assumed
holesale market, whe
icing curve, as can be
ecause merchant sale
apable developer and 

he energy component
per kWh, that is based
omponents. This is hi

or this analysis, the en
recast, customized by

015 Adder prices. Oth
ayment is the revenue
quirements. 
apacity is a fixed pay
dministered forward l
apacity auctions have
ayment, estimated at [
apacity factor. For unc
50% escalation and $
AAC regions, the rat

015 adders. PJM now
erformance once histo
e rate would be adjus

apacity factor used the
apacity factor is alway

s a measure of propor
quivalent of about $0.
ssume 1.0% escalatio
ears. 
he PJM Forward Pric
ased on four years of 
nger-term escalation 
timated at 2.5%. The
nnual Energy Outloo

he “Calculated COE”
flation less 0.5%. Th
here power prices inc

y Conditions for IPP P

d to sell power on a m
ere rates fluctuate, bu
e estimated for PJM 
s are risker, debt is p
other project particip

t of the tariff paymen
d on marginal fuel, op
storically the larger s

nergy payment is figu
y PJM node, and utili
herwise, by the “Calc
e required to meet pro

yment, paid as $ per k
ooking auction. For t
paid wind energy pla

[$rate/MW-day] * pl
constrained RTO reg

$90/MW-day with 20
te is $175/MW-day a

w allows units to use a
oric data is available.
sted to 20% for the fi
ereafter. By the “Cal
ys used. . 

rtion, the capacity pa
.001 to $0.007 per kW
on because utilities re

ing forecasts assume
historical prices, plus
projected, One varia

e 2.5% rate is conserv
k 2012 project faster

” method assumes 2.0
is revenue pattern all
crease slower than inf

Project Finance 

merchant basis, to the 
ut may be estimated w
(Penn-Jersey-Maryla

probably rated BB, de
pants. 

nt is a variable payme
perating expense, and
share of the tariff pay

ured by a PJM Forwa
izing either 2.5% esc
culated COE” method
ojected cost and retur

kW-capacity, that is b
the Mid-Atlantic stat
ants an as-delivered c
ant MW size * 365 d

gions, the rate is $60/M
015 environment adde
at 2.50% and $240/M
a capacity factor of 1
 For this analysis, it w
rst two years, with th
culated COE” metho

ayment here ranges fr
Wh, so it is less than 
eplace plant slowly, o

e customized initial es
s NYMEX futures pr

able in forecasting is i
vative because source
r energy inflation [19

0% escalation, which
lows, conservatively,
flation. 

Fav

competitive 
with a forward 
and) RTO. 
espite a 

A 2
to 
uti
deb
mi
gu

ent, paid as 
d other 

yment. 

ard Pricing 
calation or 
d, the energy 
rn 

sam

based on PJM 
es, the PJM 
capacity 

days/year * 
MW-day at 
er prices. For 

MW-day with 
3% or actual 
was assumed 
he actual 
od, the actual 

rom the 
one cent. 

over many 

sam

scalation 
rices, and with 
inflation, 
es like EIA’s 
]. 

h is 2.5% 
, for the pattern 

Sam

avorable Conditions f

25-year Power Purch
be signed with a larg

ility. This contract re
bt is rated BBB. In a 
ight be rated BBB, if 

uarantees. 
me 

me 

ame. 

for IPP Project Finan

hase Agreement (PPA
ge, established, credit
duces risk for the pro
rare instance, a merc

f the developer provid

 

79

ce 

A) is assumed 
t-worthy 
oject, such that 
chant plant 
des iron-clad 



8
 
80 

Parameter 

Renewable Energy C
(REC) Price 

Energy Production a
of Expected Product

Section 45 Productio

Principal Repaymen

Cu

Certificate $0
pe
bu
 
Re
Cr
po
or 
en
pla
no
 
In 
uti
req
ce
ho
the
RE
bu
RE
20
tha

as Percentage 
tion.  

10
va
ap
co
an

on Tax Credit Inc
mi
0.0
Int

nt of Debt Cu
op
the

urrent (2012), Likely

0.003/kWh or $3.00/M
ercent slower than inf
undled into the tariff p

enewable Energy Cer
redits or “green tags”
ower produced by a re

separate from the ele
nvironmental and soci
ant. If RECs are sold

o longer considered to

those states with Ren
ilities to sell a certain
quirements by buying
rtain commercial and

omeowners) voluntari
e utility can meet its 
ECs, then prices tend
uy from far out-of-sta
ECs are assumed to b
011 price in Maryland
an inflation, which is

00%. It is assumed th
alue (i.e., what is term
pproach to accounting
onservative P90 (90%
nd financial investors 
cluded in this analysi
ix of outside equity in
022 per kWh. See htt
ternal Revenue Bulle
ustomized repayment
perating income. Whe
e first 10 years, than 

y Conditions for IPP P

MWh, escalating by 2
flation). Assume REC
price. 

rtificates (RECs), som
”, represent the enviro
enewable energy plan
ectricity produced by
ial benefits from 1,00

d separately from the 
o be green. 

newable Portfolio Sta
n percentage of green
g RECs. A few socia
d industrial companie
ily buy RECs, but the
obligation only by bu

d to be higher, on the 
ate, then prices are low
be sold at $3/MWh or
d. Prices are assumed
s 2.0%. 
at energy production

med P50 – 50% proba
g for energy producti

% probability of occur
might impose when 

is. Paid to the project
nvestors plus the dev
tp://www.irs.gov/irb/
etin:  2012-21, dated 
t schedule, where the
en the PTC is moneti
otherwise. 

Project Finance 

2.0% per year (which
Cs are sold separately

metimes termed Rene
onmental and social b
nt. RECs may be sold
y the plant. One REC
00 kWh from a renew
plant’s power, then t

andards (RPS), which
n power, utilities often
ally-conscious custom
es, certain schools, a 
ey are mostly bought
uying in-state or near
order of $40/REC. If
wer, on the order of $
r $0.003/kWh, which
d to escalate at one ha

n will be at 100% of it
ability of occurring). 
on is more aggressiv
rring) approach that r
evaluating wind proj
t’s owners, who are p
veloper. For 2012, the
/2012-21_IRB/ar07.h
May 21, 2012. 

e payment is adjusted
ized, payments are hi

Fav

h is one half 
y and not 

ewable Energy 
benefits from 
d bundled with 
 is the 

wable energy 
that power is 

h require their 
n meet their 

mers (e.g., 
few residential 
t by utilities. If 
r-regional 
f the utility can 
$3/REC. Here, 
h is a recent 
alf percent less 

sam

ts projected 
Therefore, this 
e than the 
rating agencies 
ject financing. 

sam

probably some 
e value is $ 
html with 

sam

d to follow 
igher during 

sam

avorable Conditions f

me 

me 

me 

me 

for IPP Project Finan

 

ce 



 
 

 
1

2

2

2

Parameter 

“Monetized” PTC 

Depreciation 

Unleveraged Pretax 

                           
19  FPL Energy, “FPL
20  Doug Harvin and B
21  Fitch Ratings, “Fit
22  Fitch Ratings, “Fit

Cu

W
Ta
ob
ow
fin
po
 
An
the
Co
op
Co
tha
20
Ho
inc
5-y
tha
tha
Sy
Fu
str
an
Pla
co
Ap
the
W
ha

Equity Return Th
co
be
of 
pa
ea
req

                          
L Energy announces c
Ben Cooper, “FPL E
tch Downgrades FPL
tch Downgrades FPL

urrent (2012), Likely

When the developer str
ax Credit “counts” as
btains an ironclad gua
wners, so they, in turn
nancing so that equity
ortion of the debt pay

n example is that FPL
e PTC to FPL Energy
ompany’s March 200
perating wind farms o
ompany’s related offe
at in 2009, FPL Ener

012, Fitch Ratings do
oldCo notes to B, bec
creased levels of O&
year MACRS using h
at wind (and solar) en
at can be treated as fi
ystem of MACRS, the
urther, Tax Regulatio
ructures or other com
nd thus eligible for the
ant is 5-year property

omponents (e.g., fenc
pplying the half-year 
e annual fractions are

With 50% Bonus Depr
alf according to the gi
he cash flow model u
omparison. With no P
e much lower than the
f return for this case f
assboook savings acco
arned on a money mar
quirement, but occas

completion of subsid
nergy National Wind

L Energy Nat’l Wind 
L Energy National Wi

y Conditions for IPP P

ructures the project s
 money with which t

arantee, to provide ca
n, can pay the lender 
y investors, who are t
ment from their tax s

L Group Capital unco
y National Wind LLC
05 wind portfolio fina
of $365 million of “B
ering of $100 million
rgy was renamed Nex
wngraded the OpCo 
cause of lower than p

&M, following an inte
half-year convention
nergy plants are cons
ive-year property und
e Modified Accelerat
ns Section 1.48-1(e)(

mponents to be consid
e same tax treatment
y, but Tax Counsel m
ing) must take longer

r convention to 5-year
e:  20.0%, 32.0%, 19
reciation, half is depr
iven schedule, but Bo

used here runs a preta
PTC and no debt, the 
e leveraged equity ret
formerly was about 4
ount, but lately is mo
rket account at a ban
ionally it can become

diary bond offerings,”
d, LLC;” Fitch Rating
to ‘BBB-‘and …;” F
ind OpCo Sr. Secure

Project Finance 

o that the Section 45 
to repay debt. Either t
ash equivalent to the P
or lenders structure t
the project’s owners 
savings from the PTC

onditionally guarante
C, in connection with
ance offering, coverin

BBB-“ -rated notes an
n of “BB-“-rated note
xtEra Energy Resourc
Senior Secured notes

projected wind resour
ermediate downgrade
. Section 168 of the t
sidered alternative en
der the General Depr
ted Cost Recovery Sy
(1) permits “closely r

dered as part of the or
. It is assumed all the

might research whethe
r depreciation. 
r MACRS depreciati
.2%, 11.52%, 11.52%
eciated in year one an
onus Depreciation is 
ax, unleveraged case a
pretax, unleveraged I
turn. The minimum a
%, as would be earne

ore like 2.0% to 1.0%
k. Most cases easily 
e the tight constraint.

” FPL Energy press re
gs; New York; March

Fitch Ratings; New Y
d …;” Fitch Ratings;

Fav

Production 
the developer 
PTC to project 
the debt 
will pay a 

C. 

eed payment of 
h the Operating 
ng nine 
nd the Holding 
es. 19 20 Note 
ces. In January 
s to BB+ and 
rces and 
e in 2011.21 22    

sam

tax code states 
nergy property 
eciation 
ystem. 
related” 
riginal plant 
e Wind Energy 
er some 

on means that 
%, and 5.76%.  
nd the other 
not used here. 

sam

as a point of 
IRR tends to 
acceptable rate 
ed on a 

%, as would be 
exceed this 
.  

sam

elease, Miami FL, Fe
h 9, 2005.  

York; January 25, 201
; New York; January 

avorable Conditions f

me 

me 

me 

ebruary 23, 2005.  

11.  
y 06, 2012. 

for IPP Project Finan

 

81

ce 



8
 
82 

Parameter 

Positive Before-Tax

Phantom Income, de
negative after-tax ca

Cu

x Cash Flow In 
po
be

efined as 
ash flow. 

Pr
pri
of 
de
on
the
inv
the

urrent (2012), Likely

similar fashion, it is 
ositive. It must exceed
ecome the tight constr
revent phantom incom
incipal repayment, de

f interest, profits are h
eductible debt princip
ne or the other out of 
e project takes on les
vestors will refuse to
e project to default to

y Conditions for IPP P

required that each ye
d zero. For IPP proje
raint. 
me or hold it very low
ebt payments are com
high and taxes are hig
pal payments are high
his or her pocket. Ph

ss debt. Note that if p
 make payments and 

o the lender. . 

Project Finance 

ear of Before Tax cas
cts taking the PTC, th

w. In the latter years o
mposed mostly of prin
gh, and at the same ti
h, so therefore the ow
hantom income can be
hantom income is on
will “mail in the key

Fav

sh flow be 
his can 

sam

of debt 
ncipal and less 
ime non-

wner must pay 
e "cured" if 

nerous, equity 
ys,” causing 

sam

avorable Conditions f

me 

me 

for IPP Project Finan

 

ce 



 
 

One may 
weighted 
produce c
an IOU w
constant-d
flow analy
    
Debt cove
because o
coverage 
merchant 
below inv
hedge pow
risk mana
 
Lastly, as 
PTC can b
tax credit 
water, a la
the projec
regulated 
worthy. If
their tax c
 
7.7.4 P
 
State prop
North Car
to land-ba
for a discu
 

comment upo
average cost 

competitive po
with 55% debt
dollar discoun
ysis separatel

erage standard
of the Power P
can be somew
basis, which 

vestment grad
wer prices aga
agement.  

described pre
be converted 
to cash. That

arge, establish
ct owners can 
utility affiliat

f there is no g
credits, and th

Property Tax

perty taxes are
rolina, Virgin
ased wind ene
ussion of state

on a couple po
of capital of a
ower. Given 2
at 5.50%, 1%

nt rate is 4.39
ly sets out inc

ds for BBB-ra
Purchase Agre
what low, at 1
is riskier, the

de. To reduce 
ainst commod

eviously, it is
to cash and u

t is, the develo
hed guarantor
pay the lende

te is acting as
guarantor, then
hey must prov

es 

e set out in T
nia and The D
ergy plants, bu
e and local pr

oints in Tabl
a typical Inve
2.50% inflatio

% preferred st
% [1.070/1.0

come taxes.  

ated debt fina
eement, whic
1.5 times aver
en as discusse
risk, a merch
dity fuel price

s assumed tha
used to pay th
oper and his o
r will provide
er. This guara
s a developer 
n the equity i

vide adequate 

able 7-13. In
District of Colu

ut are sometim
rograms bene

e 7-12. For it
estor Owned U
on, the discou
tock at 5.30%
25 -1]. The d

ancing are not
ch guarantees 
rage and 1.3 t
ed, its debt lat
hant plant’s ow
es for exampl

at the develop
e debt payme
or her lender 
e cash equival
antor may be 
of wind energ
nvestors mus
reassurance t

formation is p
umbia figure 
mes reduced b
fiting wind p

ts discount rat
Utility that w
unt rate is esti

%, and 44% co
discount rate i

t high. For the
a price for al

times minimu
tely would be
wners may pu
le, or they ma

per “monetize
ent. Monetizin
accept a guar
lent to the PT
a utility hold
gy projects. T

st agree to pay
that the lende

provided on h
assessments 
by state law f
ower generat

te, this analys
would buy pow

imated to be 7
ommon stock 
is before-tax, 

e IPP using P
ll the plant’s o
um. If the plan
e rated BB, wh
ut together a s
ay investigate

s the PTC” or
ng the PTC m
rantee that, co

TC to the proje
ding company
This guaranto
y debt from c
er or debt inve

how Delaware
and rates. Pro
for such plant
tors.  

sis employs th
wer or would 
7.00%, assum
at 9.0%. The
because the c

Project Financ
output, debt 
nt sold power
hich is one le
synthetic PPA
 other financi

r considers th
means convert
ome hell or hi
ect owners, so

y, if a non-
r must be cre
ash saved thr
estors are sati

e, Maryland, 
operty taxes a
ts. See Sectio

 

83

he 

ming 
e 
cash 

ce, 

r on a 
vel 

A, to 
ial 

hat the 
ting a 
igh 
o that 

edit-
rough 
isfied.  

apply 
on 8 



8
 

T

S
D

M

 
2

2

2

2

84 

Table 7-13. Property

State Ass
Delaware De

loc
pro
cer
ass
diff
dat
 
For
Cas
50%
Cou
Sus
dist
the
  

Maryland Bu
pro
mo
as u
at h
ass
Ass
Ass
less
sim
sim
 
At 
ow
(No
and
util

                           
23   “State Tax Round
24   “Delaware Proper
25   Ibid.  
26    “Report of the M

y Taxes for Wind E

sessment 
laware is composed
al level and tax rat

operty, including re
rtain state property 
essments on marke

fferent assessment r
tes and different rat

r example, Kent Co
stle County at 100%
% of the 1974 mark
unty taxes at 100%
ssex County taxes a
tinct School Distric
 three counties. 23, 2

siness property in M
operty, which are bu
oveable; as persona
utility property. Pe
higher rates, but som
essment. Assessme
sessments and Tax
sessments are calcu
s accrued depreciat

milar property, and 
milar to a stock mar

one wind energy p
wned by the site own

on-Utility Generato
d interconnect equi
lity personal proper
                          

dup: Delaware;” Bank
rty Tax Rates: 2010-2

Maryland Business Tax

nergy Plants in the 

d of three counties
es. They are genera

esidential, commerc
tax incentives. The

et value at different
ratios. Certain citie
tios.  

ounty taxes at 60%
% of the 1983 mark
ket value. However

% of the 2002 assess
at 50% of the 2000
cts in Cities or unin
24        

Maryland is classif
uildings and heavy
l property, which i
rsonal property and
metimes a fraction
ents are calculated 
ation, from Baltim
ulated based on: 1)
tion; 2) market whi
3) capitalized incom

rket P/E ratio is app

plant in Garrett Cou
ner and storage bui
or) are classed as re
pment owned by th
rty.26, 27    

krate.com; February 
2011;” Delaware Eco

x Reform Commissio

Mid-Atlantic States

. Property taxes are
ally the same for al
cial, and industrial,
e three counties bas
t dates in time and 
s and towns use mo

 of the 1987 marke
ket value; and Suss
r, the town of Milfo
sment; the town of 

0 assessment. There
ncorporated areas w

fied in three ways: 
y fixed equipment t
s equipment that is
d utility property ar

nal multiplier is app
by the state Depart

more or at field offic
 cost, which is repl
ich is the recent sal
me, where a multip
plied to earnings.  

unty in western Ma
ildings owned by th
eal property. The w
he NUG are classed

2, 2009. 
onomic Development

on,” Chairman Raym

s.  

R
e levied at the 
ll types of 
, except for 
se their 
employ 
ore recent 

et value; New 
sex County at 
ford in Kent 
f Lewes in 
e are over 20 
within each of 

A
T
G
th
C
$
 
R
m

as real 
hat are not 

s movable; and 
re often taxed 

plied to the 
tment of 
ces. 
lacement cost 
les price of a 
plier that is 

aryland, land 
he NUG 

wind turbines 
d as non-

T
la
in
$
$
st
a
fo
a
 
T
C
ta
tu
C
$
5

t Office, Industry Res

mond S. Wacks; Anna

Rates 
About four to five p
These include the C
Guard rate, and Vo-
he County rate is $0

City rate is $0.49, th
0.2666, for a total 

Rates vary by schoo
must investigate his

The real property ta
arger County and C
n the City of Gaithe
0.112/$100 assessm
0.262, for a total o
tate rate is $0.112 a
ssessment. In Garr
or Non-Utility Gen
ssessment.  

The non-utility pers
City/Town/District 
ax. In Maryland, a 
urbine and intercon

County, the County 
0.530, for a total o
0% exemption. In 

search & Analysis Ce

apolis MD; Decembe

property tax rates ar
County rate, School
-Tech rate. For exa
0.3983/$100 assess
he Library rate is $
tax rate of $3.7686

ol distract and locat
s or her location.25  

ax in Maryland incl
City/Town/Special 
ersburg in Montgo
ment, the County r

of $1.073 per $100 
and the City rate is
rett County, the stat
nerators is $0.990, f

sonal property tax i
components, but th
50% exemption ap

nnect equipment. In
y rate is $1.747/$10
of $2.277 per $100 

Baltimore City, the

enter; Dover DE; Sep

er 15, 2010.  

re charged by Dela
l rate, City rate, Lib
ample, in Lewes in 
sment, the School r

$0.0467, and the Vo
6 per $100 assessm

tion. The proposed
 

ludes a small state 
District componen
mery County, the s

rate is $0.699, and t
assessment. In Bal

s $2.268, for a total
te rate is $0.112 an
for a total of $1.10

in Maryland includ
here is no state pers
pplies to most but n
n Gaithersburg in M
00 assessment and t
assessment or abou
e City rate is $5.67

ptember 2010.  

 

aware counties. 
brary or Crossing 
Sussex County, 
rate is $2.567, the 
o-Tech rate is 

ment.  

d business owner 

component and 
nts. For example, 
state rate is 
the City rate is 
ltimore City, the 
l of $2.380/$100 
nd the County rate 
2/$100 

des County and 
sonal property 
not all of the wind 
Montgomery 
the City rate is 
ut $1.14 after the 
7, for a total of 



 
 

S

N
C

 
2

2

2

3

3

3

2
3

3

3

2

State Ass

North 
Carolina 

In N
def
Rev
and
sch
 
Tha
pre
esti
ele
pla
yea
(18
stra
Sin
ass
ene
 

                           
27   March 25, 2011 p
28    Ibid.   
29   “2010‐2011 Coun
30    “Report of the M
31  March 30, 2011 ph
32  “2011 Cost Index 
2011. 
33  March 25, 2011 ph
34  Ibid.  
35  “North Carolina 2
2011.  

sessment 

North Carolina, po
fined as public utili
venue. Power plant
d are assessed local
hedule.  

at schedule is the “
epared by the North
imate replacement 
ctric generating eq

ant equipment as hy
ar life), steam powe
8-year life). The ass
aight-line depreciat
nce 2008, North Ca
essment for solar e

ergy plants or lobbi

                           
phone conversation: P

ty Tax Rates;” Maryl
Maryland Business Tax

hone conversation: P
and Depreciation Sch

hone conversation: P

010-2011 Tax Rates 

wer plants that sell
ities and are assesse
ts that sell power to
lly, as real property

“2011 Cost Index an
h Carolina Departm
cost new (RCN) le
uipment, North Ca

ydroelectric (50-yea
ered (28-year life), 
sessment tends to b
tion, but adjusted s
arolina has applied 
electric, but no taxp
ied for tax benefits

                          
PERI and Maryland S

and State Departme
x Reform Commissio
ERI and Maryland S
hedules,” North Caro

ERI and North Carol

and Effective Tax Ra

l power to end use 
ed by the NC Depa
o a utility are not p
y, according to a sta

nd Depreciation Sc
ment of Revenue, w
ess depreciation. H
arolina categorizes 
ar life), natural gas
and solar photovol

be based on cost les
lightly for trending
an 80% reduction t

payers have yet bui
.32, 33       

                           
State Department of A

nt of Assessments an
on,” Chairman Raym
tate Department of A

olina Department of R

lina Department of R

ates;” North Carolina

R
$
C
o
lo
d

customers are 
artment of 
ublic utilities 
andard 

chedules,” 
which seeks to 

ere, for 
the types of 

s-fired (18-
ltaic electric 
ss accrued 
g factors. 
to the 
ilt wind 

In
ra
o
F
$
an
$
 
N
T

                         
Assessments and Tax

nd Taxation; Baltimo
mond S. Wacks; Anna
Assessments and Taxa
Revenue, Local Gove

Revenue manager (Ra

a Department of Reve

Rates 
5.67/$100 assessm

County, the County 
f $2.475/$100 asse
ocations in Marylan

depreciation per yea

n North Carolina, b
ate. To obtain curre
r decrease the lates

For example, in Wa
0.5340/$100 assess
nd the 2010 ratio is
1.0801/$100 assess

North Carolina has 
The proposed busin

                          
xation (SDAT) Super

re MD; February 18, 
apolis MD; Decembe
ation (SDAT) Admin
ernment Division, Pro

aleigh NC). 

enue, Policy Analysi

ment or $2.84 after t
y rate for Non-Utilit
essment or $1.24 af
nd, with time, taxa
ar till it hits a minim

both counties and m
ent market prices, a
st assessment, to ob
ake County, in Wak
sment, the Municip
s 1.0346 times, so 
sment.  

over 500 locations
ness owner must inv

                           
rvisor (Garrett Co, M

2011.  
er 15, 2010, pages 8-9
nistrator (Baltimore, 
roperty Tax Section; R

is and Statistics Divis

the 50% exemption
ty Generators is $2
fter the 50% exemp

able base is reduced
mum level of 25%.

municipalities charg
a sales assessment 
btain the effective c
ke Forest, the Coun
pal rate is $0.5100/
the effective comb

 with different prop
vestigate his or her

                          
MD). 

9.    
MD). 
Raleigh NC; effectiv

sion; Raleigh NC; ab

 

85

n. In Garrett 
2.475, for a total 
ption. For all 
d by 5% 
.28, 29, 30, 31  

ge a property tax 
ratio will increase 
combined rate. 
nty rate is 
/$100 assessment, 

bined rate is 

perty tax rates. 
r location.34, 35  

                     

ve January 1, 

bout early 



8
 

S
V

T
o

 
 
 

 
3

3

3

3

86 

State Ass
Virginia For

pro
all 
ass
per
pre
goo
yea
ass
  

The District 
of Columbia 

For
“un
tax
ene
clar
  

                           
36  March 24, 2011 an
37  May 22, 2012 pho
38  “Real Property As
39  Ibid.  

sessment 
r Virginia, the State
operty tax assessme
electricity generati
essed by the SCC e

rsonal property rate
epares its assessmen
od factor. Deprecia
ars. An equalization
essment with that o

r The District of Co
niform and accurate
xation.”  At this poi
ergy plant is propos
rification beyond th

                          
nd May 31, 2012 pho
one conversation:  PE
ssessment Process,” T

e Corporation Com
ent for public servic
ing plants over 25 M
except autos and tr
e for property asses
nt based strictly on
ation is calculated, r
n ratio is applied, to
of the region, based

olumbia, the Office
e assessments are t
int in time, until a p
sed, the authors of 
his general goal.38

one conversation: PER
ERI and Rockingham 
The District of Colum

mmission (SCC) per
ce corporations, wh
MW. All entity pro
rucks. There is no s
ssed by the SCC. T
n cost, adjusted by a
reflecting plant life
o equalize the utilit
d on recent sales in

e of Tax and Reven
the foundation of fa
possible site for a la
this report did not 
   

RI and Virginia SCC
County VA represen

mbia Office of Tax an

R
rforms the real 
hich includes 
operty is 
separate 
he SCC 
a percentage 
e of 20 to 25 
ty property 

n that region.36    

V
a
ra
o
 
F
$
p
b

nue states that 
air property 
arge wind 
seek further 

F
m
is

C manager (Richmond
ntative.  
nd Revenue, Washing

Rates 
Virginia charges no 
ssessment to the co
ates. Tax rates vary
n town or special d

For example, in Lou
1.30/$100 assessm
roperty tax rate for
usiness owner mus

For The District of C
million and less is ta
s taxed at $1.85/$10

d VA).    

gton DC, internet dow

o state property tax.
ounties which apply
y by county. An ad
district.  

udon County, the re
ment. In Rockingham
r 2012 is $0.64/$10
st investigate his or

Columbia, commer
axed at $1.65/$100
00.39  

wnload March 25, 20

. The Virginia SCC
y commercial real 

dditional tax may be

eal commercial pro
m County, the real 
00 assessment.37  T
r her location.   

rcial real property a
0. The residual valu

011.  

 

C sends its 
property tax 
e charged based 

operty tax rate is 
commercial 

The proposed 

assessed at $3 
ue over $3 million 



 
 

8.0 Reg
 
With the v
environm
those regu
new wind
determine
projects. W
the ordina
activities 
degree to 
power. Th
superior w
resources 
difference
the rate an
 
Ridgeline
Carolina t
shed and n
concerns w
below, act
resources 
 
Coastal w
opportuni
limited. E
developm
ensures th
issues exa
 
8.1 Virg
 
Virginia p
energy to 
financial i
greater tha
(Dominio
for the for
developm
incentive 
an additio
does not p
Commonw

                
40 DSIRE is
renewable e
ongoing pro
41 In this dis

gulatory a

very substant
ental groups, 
ulatory and po
d projects in th
e the extent to
Where possib
ances and stat
and debates. 
which the po

his perception
wind resource
and positive 

e in general p
nd extent of w

e wind resourc
than in neighb
noise issues a
will likely de
tion at the sta
in the state. 

wind resources
ities for devel

Each state in th
ment of renewa
hat they will b
amined by the

ginia 

provides for a
the Common

incentives in 
an the cost of
n) and Appal
reseeable futu

ment of wind p
for independe

onal revenue s
provide an inc
wealth or else

                     
s a comprehensiv
energy and energ
oject of the N.C. 
scussion we refe

and Policy

ial assistance
and industry 

olicy issues th
he region. Co
o which perce
ble, primary so
tutes themselv
In general the

olicies and act
n alone is like
es. According
support from
erception of s

wind power de

ces are, for th
boring states 
are likely be o
termine whet

ate level in No

s are not well 
loping wind p
he region has
able resource
be ineffective
e PERI team a

a voluntary RP
nwealth’s regu
lieu of a man

f the RPG tha
lachian Power
ure, this aspec
power by inve
ent power pro
stream to sour
centive for th
ewhere.  

                 
ve source of info
gy efficiency. Es

Solar Center an
r to the District 

y Issues 

 of the Datab
and governm

hat had substa
omplaints and 
eived barriers 
ources, such a
ves, were revi
ere is a substa
tions of the di
ely to be a driv
ly, developer

m the public an
state policy, s
evelopment in

he most part, m
of West Virg

of more conce
ther ridge line
orth Carolina 

understood a
power in Nort
 adopted a RP
s, but in most
. What follow
and its consul

PG that provi
ulated utilitie

ndate, [25] but
at to date Virg
r Company (A
ct of Virginia
estor owned u
oducers (IPPs
rces of renew
e developmen

ormation on state
stablished in 199
nd the Interstate R
of Columbia as 

ase of State I
ment represent
antial adverse
concerns rais
actually drov
as the actual p
iewed in addi
antial differen
ifferent states
ver of future 
rs are likely to
nd state and lo
several key iss
n the region.

more concent
inia and Penn
ern and the ac
e resources w
has effective

and overly bro
th Carolina an
PS or RPG th
t of the states 

ws is a more d
ltants. 

ides financial 
s. This progra
t the incentiv

ginia’s largest
APCO) have 
’s program do

utilities (IOUs
s) and, as disc

wable energy t
nt of new sou

e, local, utility an
95 and funded by
Renewable Ener
a state. 

Incentives for
tatives, team 
e impact on th
sed by parties
ve decisions to
printed decisi
ition to media
nce in the perc
s41 in the regio
development 
o initially sele
ocal governm
sues were ide

trated in Mary
nsylvania. For
ctions of only

will be develop
ely curtailed d

oad state stud
nd Virginia st
hat is nominal
 in the region

detailed discu

incentives fo
am has been c
es provided b
t utilities, Dom
chosen to par
oes not appea
s). However, 
cussed below,
that have been

urces of renew

nd federal incen
y the U.S. Depar
rgy Council. ww

r Renewable E
members set 

he potential fo
s were investi
o build, defer
ions of regula
a and other ac
ception of ma
on are suppor
as no state in

ect locations w
ments. In addit
entified that a

yland, Virgini
r this reason, 

y a few counti
ped. In additio
development o

dies have sugg
tate waters are
lly intended to
n, the design o
ussion of the m

or the purchas
criticized bec
by the program
minion Electr
rticipate. Acc
ar to be a barr
the program p
, the program
n in existence

wable energy 

ntives and policie
rtment of Energy

ww.dsireusa.org 

Energy (DSIR
out to identif

or developme
igated to 
r or abandon 
atory agencies
ccounts of ong
any parties of
rtive of wind 
n the region h
with good win
tion to this 

are likely to im

ia and North 
potential view

ies regarding 
on, as explain
of ridge line 

gested that 
e extremely 
o encourage t
of these progr
more relevant

se of renewab
cause it provid
m are so muc
ric Power 
ordingly, at le
rier to 
provides no d

m merely prov
e for decades,
in the 

es that promote 
y, DSIRE is an 

 

87

RE),40 
fy 
ent of 

s and 
going 
f the 

has 
nd 

mpact 

w 
these 

ned 

the 
rams 
t 

ble 
des 
h 

east 

direct 
ides 
, and 



88 
 

Virginia l
million fo
program. 
create 30 j
generation
should be
who manu
also has th
variety of
However,
much prac
 
Virginia d
a public b
power to t
Co-operat
customers
Program.”
per kWh; 
kWh for e
Energy C
residentia
maximum
purchasin
standards 
 
Virginia’s
the use of
Plan speci
 
 “[
 en
 te
 
The 2006 
 
 ”[
 di
 of
 co
and 
  “[
 ag
 ac
 or
 

                
42 The progr
43 Not availa
kW are char

aw also provi
or wind and so
This incentiv
jobs in the Co
n equipment m
 noted, howev
ufacture equip
he legal autho
f projects that 
, to our knowl
ctical assistan

does not prov
benefit fund to
two electric c
tive, that serv
s to TVA’s “G
” The former 
while the latt

energy that ca
ertificates (RE

al and non-res
m generation o
ng 100 percen

and a model 

s “Commonw
f coal, natural
ifically establ

[s]upport rese
nergy sources
echnologies th

Virginia law

[a]ll agencies
iscretionary a
f the Commo
onsistent ther

[t]he Commo
gencies and p
ction with reg
r override any

                     
ram is subject to
able to customer
rged transmissio

ides for a pote
olar equipmen

ve is available
ommonwealth
manufacturer
ver, that the i
pment used to
ority to arrang
theoretically

ledge, this fun
nce to a utility

ide personal, 
o support win
co-operatives,
vice very smal
Generation Pa
program wou
ter program o
an be resold to
ECs). In addi

sidential renew
of the affected
t renewable e
zoning ordin

wealth Energy
l gas, oil, nucl
lishes a policy

earch and dev
s” and to “[p]
hat do not con

w further provi

 and political
action with re
nwealth Ener

rewith”    

nwealth Ener
political subdi
gard to energy
y contrary pro

                 
o the further disc
rs of municipally

on and distributio

ential42 Clean
nt manufactur
e to wind pow
h. The investm

rs are substant
ncentive appl
o produce ene
ge for low-int
 could includ
nd has never 
y-scale projec

corporate or 
nd power proj
, the Powell V
ll areas in sou
artners Progra
uld pay small 
offers larger g
o TVA’s cust
ition, Virginia
wable on a “f
d utility43 and
energy. Virgin
ance to assist

y Policy” codi
lear energy as
y for the Com

velopment of, 
romote the ge
ntribute to gre

ided that   

l subdivisions
gard to energ
rgy Policy and

rgy Policy is i
ivisions of the
y issues, and s
ovision of app

retionary provis
y owned utilities
on system fees. N

n Energy Man
rers and biom

wer equipment
ment and job 
tially greater 
lies to the “pr
ergy from bio
terest state bo

de wind gener
been employ

ct.  

sales tax relie
ects. The Ten

Valley Electri
uthwest Virgi
am” and “Mid
generators (u

generators (up
tomers as “gre
a provides for
first-come, fir
d mandates tha
nia has also p
t localities in p

ified in 2006, 
s well as rene

mmonwealth t

and promote
eneration of e
eenhouse gase

s of the Comm
gy issues, shal
d where appro
  

intended to pr
e Commonwe
shall not be c
plicable law.”

ion of funds by t
s. Residential cus
Net excess gener

nufacturing In
mass producer
t manufacture
thresholds fo
than for wind

roducers” of b
omass. The Vi
ond-backed lo
ration of powe
ed for this pu

ef for wind po
nnessee Valle
ic Co-operativ
inia. These en
d-Sized Rene
up to 50 kW)
p to 20 MW) a
een energy” a
r a modest pro
rst-served” ba
at utilities pro

promulgated r
permitting w

is an “all of t
ewable energy
to  

e the use of, re
electricity thro
es and global

monwealth, in
ll recognize th
opriate, shall 

rovide guidan
ealth in taking
construed to a
”   

the Legislature.
stomers with a g
ration is sold to 

ncentive grant
rs, over the six
ers who inves
or biomass pr
d equipment m
biomass, not m
irginia Resou

oans to local a
er by the loca

urpose and is t

ower projects
ey Authority (
ve and the Ap
ntities provide
wable Standa
retail electric
an average pr
and the associ
ogram of net 

asis, of up to 1
ovide consum
reasonable int
ind power fac

the above” pl
y and energy 

enewable  
ough  
l warming.” [2

n taking  
he elements  
act in a mann

nce to the  
g discretionar
amend, repeal

generating capac
the utility on an 

t, capped at $
x-year life of 
st $10 million
oducers and s
manufacturers
merely to tho

urces Authorit
authorities for
al government
too small to b

s and does not
(TVA) provid
ppalachian El
e access to the
ard Offer 
c rates plus $0
rice of $0.055
iated Renewa
metering of 

1 percent of th
mers the option
terconnection
cilities.  

lan that promo
conservation

26]   

ner  

ry  
, 

city of greater tha
“avoided cost” 

 

$36 
f the 
n and 
solar 
s. It 

ose 
ty 
r a 
t. 
be of 

t have 
des 
ectric 
eir 

0.03 
5 per 
able 

he 
n of 

n 

otes 
. The 

an 10 
basis.  



 
 

The Comm
policy; in
"permit by
permitting
the permit
other min
establishe
site plann
The perm
streamline
 
However,
generation
one by the
subsequen
developm
 
8.1.1 R
 
The RPG 
2017 the g
which ow
sales. Und
such as D
0.5 percen
the Virgin
net presen
performan
value of $
the bonus
(to which 
 
In its appl
largely thr
Tier II RE
beneficial
Portfolio p
Tier II RE
pre-existin
while it m
intended t
existing h
through 2

                
44 It should 
goals are mo
45 Estimates
(Nov 20, 20
46 Based on 
47 Virginia’s
48 Tier 1 RE
. 

monwealth ha
cluding estab
y rule" applie
g requirement
t by rule calls
imal requirem

es reasonable 
ning, public pa

mit by rule incl
es the process

, notwithstand
n and the ado
e State Corpo
ntly adopted p

ment of wind p

Renewable P

goal through
goal increases

wns substantia
der the statute
ominion are e
nt rate of retu
nia State Corp
nt value of $3
nce bonuses a
$987 million t
 will rise with
the increasin

lication [27] t
rough existin

ECs. Tier II R
l that Tier I so
programs. It s

ECs, the value
ng Tier I REC

might construc
to purchase T

hydropower ge
025 was $7.9

                     
be noted that be
ore modest than 
s provided in Sta
009) and in Dom

2005 data respe
s hydropower ge

EC prices are sub

as taken a num
blishing a strea
es to wind ene
t on projects o
s for notifying
ments. For pro
requirements
articipation, p
ludes projects
s for addressin

ding Virginia
ption of an ef

oration Comm
proscriptive z
power in Virg

Portfolio Goa

h 2016 is set a
s to 7 percent
l nuclear reso
e, all costs, in
entitled to rec

urn on equity. 
poration Com
30 million th

and penalties 
through 2025
h the increase

ng goals are ap

to participate 
g47 in-state hy

RECs are gene
ources and the
should be not
e of even Tier
CS are allowe
ct new renewa

Tier II RECs th
eneration. Do

9 million, com

                 
cause a substant
it otherwise mig

ate Corporation C
minion’s applicati
ecting Dominion
eneration has an 
bstantially less to

mber of usefu
amlined perm
ergy projects 
of less than 5
g the Virginia
ojects exceedi
s for potential
permit fees, in
s located in st
ng those issue

’s codified po
fficient permi

mission, the ot
zoning regulat
ginia. 

al (RPG) Pro

at 4 percent of
t and in 2025 
ources, the tar
ncluding Rec a
cover all of th
For Dominio

mmission staff
hrough 2025. T
that could eit
. As the Dom

e in equity hel
pplied) is fixe

in the progra
ydropower re
erated by sour
eir use is cons
ted, that while
r I RECs is in
ed for complia
able generatio
hroughout the

ominion estim
mpared to $22

tial portion of the
ght appear. 
Commission staf
ion. 

n’s capital base.
average age of a

oday than at the 

ul and potenti
mitting mecha

less than 100
00 kW; for pr

a Department 
ing 5 MW an
l environment
nter-agency co
tate waters for
es.  

olicy of suppo
itting mechan
ther by severa
tions, have cr

ogram Desig

f the non-nucl
to 12 percent

rget through 2
and administr

heir costs of p
on, the “bonus
f45 to amount t
The SCC staf
ther eliminate

minion system 
ld by the com
ed at 2007 gen

am, Dominion
sources, supp
rces that are g
strained or pr
e there is a di

nsufficient to i
ance with the
on if market c
e life of the R

mated that the 
21 million for 

e electricity sold

ff review of Dom

approximately 7
time of Dominio

ially importan
anism. The pe
0 MW. The ru
rojects more t
of Environm

nd up to 100M
tal impact ana
onsultations, 
r wind farms 

orting and fac
nism, several 
al political sub
reated substan

gn 

lear44 2007 sa
t of non-nucle
2016 translate
rative expense

participation in
s” for particip
to nominally 
ff also pointed
e the bonus or

m grows over t
mpany, even th

neration leve

n acknowledg
plemented as 
generally con
rohibited in a 
fference betw
incentivize ne

e RPS or RPG
conditions wa
RPG program 

net present v
Tier I RECs4

d in Virginia is g

minion’s applica

70 years. 
on’s application

nt steps to imp
ermit regulatio
ule places no e
than 500 kW 

mental Quality
MW, the perm
alysis, mitiga
compliance a
less than 100

cilitating new 
sets of discre

ubdivisions of
ntial barriers t

ales of electri
ear 2007 sales
es to 2.7 perce
es are reimbu
n the program
pating has bee
$39 million p

d out that the 
r increase it to
the next 13 ye
hough the “ba
ls. 

ged that it wou
necessary by

nsidered less e
number of R

ween the value
ew renewable

G. Dominion i
arranted doing
to fill any sh

value of the us
48. Thus, the f

generated by nuc

ation; Case No. P

. 

plement this 
on, known as 
environmenta
and up to 5 M

y and imposes
mit regulation 
ation plans, fa
and enforcem
0 MW, and 

wind power 
tionary action

f the state that
to the 

city in the sta
s. For Domin
ent of total 20

ursed and IOU
m and an addi
en estimated b
per year46 and
statute provid

o a net presen
ears, the amou
aseline” gene

uld meet the g
y the purchase
environmenta

Renewable 
e of Tier I and
e developmen
indicated that
g so, the comp

hortfall from 
se of Tier II R
flaw in the de

clear power, Virg

PUE-2009-00082

 

89

al 
MW, 
s 

acility 
ment. 

ns; 
t 

ate. In 
nion, 
007 
Us 
itional 
by 
d a 
des 

nt 
unt of 
ration 

goal 
e of 
ally 

d 
nt if 
t, 
pany 

RECs 
esign 

ginia’s 

2  



90 
 

of Virgini
prioritizes
that have 
millions o
need an in
return on 
 
8.1.2 A
 
At about t
participate
that two p
prudent” m
as other g
the RPG w
would be 
renewable
it would b
use of Tie
utilized [2
unreasona
 

“F
lo
th
ac

 
This decis
large rate 
violations
that “… w
to serve cu
in Virgini
cost of an
renewable
release the
level was 
Energy (C
what the r
substantia
 
A bill was
Corporati

                
49 http://ww
50  “The Com
reflected in 
without sign
statute.”  Or
 
51 Here, how
offsetting be

ia’s RPG prog
s the use of w
occurred dec

of dollars from
ncentive to op
equity, but is

Appalachian 

the same time
e in the RPG 

power purchas
means of com

generation sou
were not mini
considered “r

e generation t
be needed to m
er II RECs, ho
28]. Notably, 
able, but held 

For example, 
ow when com
he Commissio
ctions incurrin

sion may be o
increases nee

s of the Clean
we do not, by 
ustomers” an
ia. However, 

ny new source
e energy gene
e terms of the
determined t

COE) for wind
rate increase f
ally higher tha

s introduced i
on Commissi

                     
ww.scc.virginia.g
mpany's evidenc
the statute.” “He

nificant offsettin
rder, p. 11 (emph

wever, the new p
enefits and, furth

gram is not th
what are know

ades earlier. A
m ratepayers t
perate and an 
 unlikely to in

Power Com

e the State Co
program, AP
se agreements

mplying with t
urces). The Co
imums to be m
reasonable an
that was not n
meet the goal 
olding that wh
the Commiss
that this ques

even if a util
mpared to othe
on to find that
ng such cost.”

one where “ba
eded to install

n Air Act, a fa
this Order, in

nd the Commi
given the larg

e of renewable
eration compa
e APCO PPA
o be imprude
d power comp
for the consum
an that of Tier

in the Virgini
ion to conside

                 
gov/pue/renew/ap
ce shows that the
ere, however, th

ng benefits and, f
hasis added) 

proposals would 
hermore, are not

he fact that it 
wn in emission
As a consequ
to operators o
even larger a
ncentivize ne

pany (APCO

orporation Co
PCO submitted
s (PPA) for n
the RPG (as r
ommission re
met and excee
nd prudent” un
needed to mee

established f
here a lower c
sion did not fi
stion was not 

ity shows tha
er high cost re
t such cost is 
” 

ad facts make
l pollution co

act noted by th
ndicate that w
ission has app
ge price differ
e energy, it is
atible with the
, and therefor

ent. It should b
pared to fossi
mer would be
r II RECs.  

a legislature t
er the codified

pco_renew_09.p
ese PPAs are not
e new proposals
furthermore, are 

exacerbate an al
t needed at this ti

is voluntary, 
ns trading circ
ence, Virgini

of existing ren
amount to the 
w wind or oth

O) State Cor

mmission wa
d its applicati

new wind pow
required by th
ejected APCO
eded, but cap
nder the Com
et the currentl
for later years
cost method o
ind that the co
dispositive. 

at the cost of i
enewable reso
reasonable or

e bad law” as 
ontrol equipm
he Commissio

wind power ca
proved propos
rential betwee
s hard to imag
e RPG progra
re, wind powe
be noted that 
il-fueled or nu
e. It merely de

to correct this
d Virginia En

pdf 
t needed at this t
s would exacerba

not needed at th

lready difficult r
ime to meet volu

but the fact th
cles as “anyw
a’s RPG prog
newable gene
participating

her renewable

rporation Co

as reviewing D
ion to the Com

wer generation
he statute for 
O’s request an
ps on the amou
mmission’s ru
ly applicable 
s. The Commi
of compliance
ost of energy 

its proposed r
ources, the sta
r that it is pru

APCO had re
ment and resolv

on in its Orde
annot be part o
sals from IPP
en the market
gine the Comm
am unfortunat
er developers
the Commiss

uclear genera
ecided that th

s situation by
nergy Policy w

time to achieve t
ate an already di
his time to meet

rate environment
untary RPS goal

hat it not only
way credits” – 
gram will tran
erating faciliti
g IOUs in the 
e power proje

ommission D

Dominion’s a
mmission for
n were “reaso
new renewab

nd determined
unt of renewa
les [28].49 Th
goal50 was no
ission also no
e is available,
in the propos

renewable res
atute does not
udent for a uti

ecently reque
ve the compa
er.51 The Com
of a portfolio

Ps to build win
t value of Tie
mission will f
tely. The Com
s do not even 
sion did not re
ation and did n
he cost of the 

y specifically r
when conside

those goals unde
ifficult rate envir
t voluntary RPS 

t for customers w
ls under the statu

y allows, but 
credit for act

nsfer many 
ies that do not
form of bonu
ects in Virgin

Decision  

application to 
r a determinat
onable and 
ble energy as w
d that the goal
able energy th

hus any new 
ot prudent, ev
oted Dominio
, it must be 
sed PPAs was

source is 
t require 
ility to take 

ested and rece
any’s ongoing
mmission asse

 of energy so
nd power proj
er II RECs and
find any new 
mmission did 
know what p
eview a Cost 
not determine
PPA was 

requiring the 
ering such ma

er the time frame
ronment for cust
goals under the 

without significa
ute. 

 

tions 

t 
us 
nia.  

tion 

well 
ls of 
hat 

ven if 
on’s 

s 

eived 
g 
erted 
urces 
jects 
d the 

not 
price 

of 
e 

State 
atters.  

e 
tomers 

ant 



 
 

 
 “I
 ca
 co
 or
 §§
 
However,
resources
amended.
 
Several st
not adequ
Commissi
of one or 
a noticeab
Commissi
elsewhere
higher tha
employ th
standard f
frustrated 
 
8.1.3  Z
 
Local opp
power in t
time and c
generation
evaluate o
those who
region, ea
commerci
setting. To
welcome 
adverse im
 
Almost al
strong win
years dev
Virginia. 
ordinance
Pennsylva
fairly narr
Trail and 
lower Che
decided b
County, p
of wind p
commerci
 

In determinin
apacity to its 
onsider the ex
r by contract,
§67-101 and 

, this bill was 
s is likely to re
 

tate observers
uate to address
ion was alrea
more 100 MW

ble increase in
ion that wher
e in the countr
an fossil-fuele
he price of Tie
for what costs
and millions 

Zoning Ordin

position to new
the Mid-Atlan
cost of addres
n and render a
or address env
o oppose wind
arly projects, i
ial-scale wind
oward this en
sensible sitin

mpact on the c

ll of the lower
nd resources, 
elopers have 
In response to

es. Virginia’s 
ania, West Vi
row band and
National Fore
esapeake Bay
y a relatively
rovide for sen
ower [29]. Ot
ial wind powe

ng the reasona
customers fro

xtent to which
, further the o
67-102.” 

amended to a
esult in unrea

s and develop
s the problem
dy obligated 
W wind farms
n utility rates 
e the cost of a
ry, that projec
ed generation 
er II RECs fro
s may be cons
of dollars of 

nances   

w wind powe
ntic area. Eve
ssing challeng
a project econ
vironmental i
d power gene
in particular, 
d farm is an in
nd wind powe
g and noise re
community an

r elevation pr
and so this is
expressed int
o this express
ridgeline and

irginia or othe
d developable 
ests. Coastal r

y or Atlantic O
y small numbe
nsible setback
ther ordinanc
er developme

ableness or pr
om renewable
h such renewa
objectives of t

also require th
asonable incre

ers believe th
m, especially s

to consider th
s to Virginia’
and so, this a
a proposed pr
ct should be a
or the purcha

om existing s
sidered reason
f ratepayer’s m

er projects can
en if local opp
ges raised by 
nomically unv
ssues, the eve

erally. If wind
must be good

ndustrial ente
er developers 
egulation and
nd the enviro

roperty in Vir
ssue does not 
terest in a num
sion of interes
d coastal wind
er states. In V
sites are furth

resources are 
Ocean. Thus, 
er of counties
k and noise con
es, such as th

ent.  

rudence of a 
e energy reso
able energy re
the Commonw

he Commissio
eases in rates

hat, because o
since under th
he Commonw
s energy pool

amended lang
roject is consi
approved, eve
ase of RECs. 
ources (or Tie
nable and pru
money will be

n be a signific
position is un
opponents ca
viable. Moreo
ent is widely p
d power is to g
d neighbors. D
rprise that oft
(and early wi

d should adop
onment.  

ginia, except 
affect most o

mber of poten
st, a number o
d power resou
Virginia, high 
her constraine
available onl
the future of 
. Some ordina
ntrols that reg

he ordinance a

utility provid
ources, the Co
esources, whe

wealth Energy

on to conside
s paid by cons

of this amendm
he 2006 statut
wealth Energy
l of 25,000 M

guage may be 
istent with sim
en though the 
If, however, 
er I RECs fro

udent, Virgini
e wasted. 

cant barrier to
able to stop a

an significantl
over, when a 
publicized an
gain public ac
Developers sh
ften must be lo
ind power dev

pt conservativ

along the coa
of Virginia’s c
ntial ridge line
of Virginia co
urces are not n
value ridgelin
ed by Nationa
ly in those co
much of Virg
ances, such a
gulate, but non
adopted by Ta

ding energy an
ommission sha
ether utility-o
y Policy set fo

er “whether th
sumers” and 

ment, the revi
te the State Co
y Policy. How
MW of capacit

sufficient to 
milar renewab
cost of electr
the Commiss

om such sourc
ia’s Energy P

o the developm
a project as a m
ly increase th
developer fai

nd becomes gr
cceptance in t
hould underst
ocated in a pa
velopers in pa

ve designs tha

ast, does not h
counties. Ove
e and a few co
ounties have e
nearly as disp
ne sites are co
al Park land, 

ounties that ar
ginia’s wind p
as that enacted
netheless perm
azewell Coun

nd  
all  
owned  
orth in  

he costs of suc
passed as 

ised legislatio
orporation 

wever, the add
ty will not lea
signal to the 
ble projects 
ricity may be 
sion continues
ces) as the 
olicy will be 

ment of wind
matter of law

he cost of 
ils to properly
rist for the mi
the Mid-Atlan
tand that a 
astoral or rura
articular) shou

at minimize an

have sufficien
er the past 10 
oastal locatio
enacted zonin
persed as thos
oncentrated in
the Appalach

re adjacent to 
power will be
d by Roanoke
mit, developm
nty, effectivel

 

91

ch 

on is 

dition 
ad to 

s to 

d 
w, the 

y 
ill of 
ntic 

al 
uld 
ny 

ntly 

ons in 
ng 
se in 
n a 

hian 
the 

e 
e 
ment 
ly bar 



92 
 

Historical
almost all
Commonw
energy fac
the Comm
solar facil
Commonw
provisions
including 
decommis
model zon
appears to
Commonw
 
Floyd Cou
proposed,
statutes an
Commissi
Virginia. 
greatest co
 
While loc
forward, i
there are n
that is gen
governme
collaborat
many Virg
improve, 
that wind 
gain accep
 
8.1.4 V
 
As noted 
ridge line 
economic
Resources
Chesapeak
Commissi
Chesapeak
resource. 
report; the
according
Chesapeak
comprehe
additional
suitable fo

                
52  Id.“Any m
 

lly, the Virgin
l situations, in
wealth passed
cilities that ge

monwealth En
lity while pro
wealth to prom
s establishing
provisions lim

ssioning. In A
ning ordinanc
o exempt thos
wealth’s 2006

unty likely ha
, and is curren
nd effectively
ioners on this
In contrast, A
oastal resourc

cal zoning ord
it is still prem
no commercia
nerated by op
ent has attemp
tive fashion to
ginia counties
there will like
power can be

ptance in cou

Virginia Marin

earlier, much
sites in weste

cally viable w
s Commission
ke Bay and it
ion determine
ke Bay. The p
However, a d
e analysis doe

g to the report
ke on further 

ensive review 
l studies woul
or developme

                     
measures requir

nia state gove
ncluding the s
d a statute [30
enerate electr
nergy Policy, 
viding for the
mote the gene

g reasonable r
miting noise, 

April of 2012,
ce to assist loc
se zoning ordi
6 Energy Poli

as greater win
ntly contempl
y bar any com
s issue will ha
Accomack Co
ces, has been 

dinances have
mature to state

al scale wind 
ponents of wi
pted to addres
o develop a re
s that are will
ely be some w
e a good neig

unties that curr

ne Resource

h of central Vi
ern Virginia, 
ind resources
n (VMRC) to
ts environs. In
ed that existin
publication of
detailed review
es not support
t, may prove t
review. The 
of the underl

ld need to be 
ent. For the m

                 
ed by the ordina

ernment has b
siting of fossi
0] requiring th
ricity from wi
provide reaso
e protection o
eration of ene
requirements u

requiring buf
, the Common
cal governme
inances that h
icy.52  

nd energy reso
lating, a zonin

mmercial scale
ave a significa
unty, one of t
supportive of

e clearly block
e that this issu

farms in the 
ind energy; so
ss the concern
easonable mo
ling to accept
wind power d
hbor that con
rently do not 

es Commiss

irginia does n
only the lowe

s. In 2009, the
 determine th

n a widely dis
ng competing 
f this report e
w of this repo
t this conclus
to be appropri
study was no
lying issues a
conducted be

most part, the V

ance shall be con

een highly de
l fuel-fired po
hat any local o
nd or solar re

onable criteria
of the locality 
ergy from win
upon the sitin
ffer areas and
nwealth, work
ents in address
have already b

ources than an
ng ordinance 
e wind power 
ant impact on
the two Virgi
f the developm

ked several w
ue will be a sig
Commonwea
ome degree o
ns of opponen
odel ordinance
t wind power.
evelopment. D

ntributes to ec
permit comm

ion Report 

not possess de
er Chesapeak
e Virginia leg
he feasibility o
sseminated an
uses ruled ou

effectively end
ort reveals tha
ion. Indeed, t
iate locations
t sufficiently 

and so it is not
efore large are
VMRC Repor

nsistent with the 

eferential to lo
ower plants. H
ordinance add
esources be co
a to be addres
 in a manner 
nd and solar r
ng of any such
d setbacks, an
king with loca
sing these iss
been adopted 

ny other ridge
that would ig

r development
n the prospect
inia eastern sh
ment of wind

wind power pr
gnificant barr

alth and, with 
of skepticism 
nts by workin
e to address l
. Therefore, o
Done properl

conomic grow
mercial scale w

evelopable wi
ke Bay and adj
gislature direc
of leasing stat
nd quoted rep
ut any comme
ded any consi
at, while this 
the report iden
s for the devel

funded by th
t surprising th
eas of the Ch
rt provides on

locality’s existin

ocal zoning d
However, in 2
dressing the s
onsistent with
ssed in the sit
consistent wi

resources; and
h renewable e

nd addressing 
al governmen

sues [31]. How
d even if they 

eline county. 
gnore both the
t. The decisio
ts of ridgeline
hore counties 
d power. 

rojects in Virg
rier over the l

h the amount o
is to be antici

ng with local g
ocal siting iss

once economi
ly, this develo

wth in the regi
wind power. 

ind resources
djacent lands h
cted the Virgin
te-owned bot

port [32] publi
ercial scale w
ideration of th
conclusion is
ntifies a num
lopment of w

he legislature t
hat the report 

hesapeake cou
nly a superfic

ng ordinances.” 

determination
2011, the 
siting of renew
h the provisio
ting of any wi
ith the goals o
d include 
energy facility
generation fa

nts published 
wever, the sta
contravene th

The County h
e 2006 and 20
on of the Coun
e wind power 

likely to hav

ginia from go
long term. As
of misinforma
ipated. The st
governments 
sues, and ther
ic conditions 
opment can sh
ion and thereb

. Other than t
have potentia
nia Marine 
ttomlands in t
ished in 2010

wind farms in 
he use of this

s stated in the 
mber of areas t
wind power in 

to attempt a 
concludes th

uld be declare
cial examinati

 

s in 

wable 
ons of 
ind or 
of the 

y, 
acility 
a 

atute 
he 

has 
011 
nty 
in 

ve the 

oing 
s yet, 
ation 
tate 
in a 
re are 

how 
by 

the 
ally 

the 
0, the 
the 

s 

that, 
the 

hat 
ed 
ion of 



 
 

potential i
a tiering o
illustratio
  
The Repo
 
 “[

an
F

  
The Comm
in an East
Ocean fro
most of th
The harbo
used by re
Virginia p
Onancock
“shipping
bars and s
be unders
apart and 
harbors of
more than
shallower
 
The VMR
unexplode
with milit
These are
But the U
and local 
military w
where turb
radar inter
Maryland

issues and con
of areas where
ns most clear

ort identifies “

[a]reas for wh
nchorages, m
acility range, 

mission’s map
t-West directi
om the back b
he claimed “sh
ors that are se
ecreational bo
portion of the 
k and Puncote
g lanes” identi
shifting chann
tood that the 
pose no threa
f the lower Ba
n 100 feet dee
r waters are re

RC Report als
ed ordinance 
tary, FAA and
as include the

U.S. military, w
governments 

would object t
bines can inte
rference areas

d, Center for I

nflicts that w
e more extens
rly reveals the

“Excluded Ar

hich there is a
ilitary securit
Baylor Grou

p of these are
ion between th
bays of the eas
hipping lanes

erved by these
oaters and sm
Eastern Shor

eague Creek a
ified on Virgi
nels that can b
individual tur

at to the navig
ay. The main 

ep. The main 
eadily availab

o excludes la
in some areas
d weather rad
e approaches 
with its own r
in addressing

to the siting o
erfere with ra
s are clearly d
ntegrative Re

ould need to b
sive review w
e short comin

reas” (Figure 

a legally defin
ty and training
unds (public o

eas  identifies
he Bay’s east
stern shore. A
s” are unmark
e “shipping la

mall fishing cra
re is at Cape C
are deep enou
inia’s Atlantic
be navigated b
rbines in a wi
gation of sma
north/south s

shipping chan
ble.  

arge areas und
s of the Bay. 

dar signals can
to Norfolk an

renewable ene
g such issues,

of any wind fa
dar. In contra
defined and th
esearch [34]. T

be addressed 
would be requ

gs of the repo

8-1), which i

ned use or pro
g areas, FAA

oyster grounds

a large numb
tern and weste

A review of th
ked open wate
anes” are often
aft, not “ships
Charles Town

ugh to support
c coast are ge
by small, shal
ind farm are t
ller vessels su
shipping chan
nnel would no

der the headin
There also ar
n be disrupted
nd Patuxent N
ergy goals [33
, and there is 
arm in Chesap
ast, within the
heir basis is e
That report su

as any projec
uired. Examin
ort. 

it defines as: 

otection such 
A restriction ar

s) and private

ber of what it 
ern shores an

he nautical ch
ers that are to
n less than six
s.” The only s
n, while a cou
t occasional b

enerally small
llow draft, bo
typically spac
uch as those c
nnel of the Ba
ot be consider

ng of “Militar
re areas where
d by reflected
Naval Air Stat
3] has been g
no indication
peake Bay bo
e State of Mar
explained in a
uggests poten

ct proposed fo
nation of sever

 

as navigation
reas, the NAS
e shellfish lea

styles “shipp
nd eastward in
harts for the ar
o shallow for
x or eight fee
significant ha
uple of creeks
barge traffic. 
l ocean inlets,
oats, not ships
ced approxim
capable of usi
ay is clearly m
red for a wind

ry” and, indee
e the potentia

d signals from
tion further n

generally coop
n in the Repor
ottomlands, ex
ryland, milita

a report by Un
ntial mitigatio

or these areas
ral of the repo

n channels an
SA Wallops F
ases”.  

ping lanes” th
nto the Atlant
rea reveals th
r ships to ente
et in depth and
arbor on the 
s, such as the 
Similarly, the
, guarded by s
s. Here, it sho

mately 1000 ya
ing the small 

marked and of
d farm where

ed, there is 
al for interfere

m wind turbine
north in Maryl
perative with 
rt that the U.S
xcept in areas
ary and weath
niversity of 
on measures.

 

93

s and 
ort’s 

d 
Flight 

hat run 
tic 

hat 
er. 
d are 

e 
sand 

ould 
ards 

ften 
e 

ence 
es. 
land. 
state 

S. 
s 
her 



94 
 

Figure 8-1. 

 
The VMR
“major co
 
 “w

de
w
ba
du
ov
cr
w
be

 
There is li
Carolina, 
portrayed 
conflicted
recreation

                
53 Actually, 

VMRC Report

RC Report the
onflicts.” Maj

where there a
evelopment. E

with depths les
arrier islands,
ue to the larg
verwinter in t
rab spawning

well as high co
eaches.”  

ikely to be so
New Jersey a
in the VMRC

d both because
nal use. 

                     
the VMRC desi

t Excluded Are

en identifies a
or conflict (F

are significant
Examples of a
ss than 2 mete
, and areas alo
e number of s
the area. This
 and nursery 

ommercial shi

ome conflict w
and elsewhere
C report. The 
e it is environ

                 
ignates all water

as 

an additional b
Figure 8-2) ar

t use or resour
areas suggest
ers,53 includin
ong the coast 
species and in
 area includes
areas and fish
ipping and re

with migratory
e have shown
policy expert

nmentally sen

rs less than two m

 

broad swath o
reas are define

rces conflicts
ted for this ca
ng the Eastern
that are of co

ndividuals tha
s much of the
hery, marine m
creational use

y bird flyway
n, such conflic
t also notes th

nsitive and bec

meters deep as m

of the lower C
ed by the Rep

s that would a
ategory includ
n Shore lagoo
ontinental and
at migrate thro
e Bay mouth t
mammal and 
e areas includ

ys along the c
cts are unlikel
hat the VMRC
cause there is

major conflicts.

Chesapeake B
port as those a

appear to prec
de sensitive sh
on system beh
d global impo
ough this cor
that overlaps 
turtle migrat

ding those nea

oastline, but a
ly to extend a
C Report asse
s high comme

Bay that conta
areas  

clude wind en
hallow water 
hind Virginia’
ortance to bird
rridor and 
or is near blu
ory corridors 
ar recreationa

as studies in N
as broadly as 
erts that this a
ercial shippin

 

ains 

nergy 
areas 
’s 
ds 

ue 
as 

al 

North 

area is 
g and 



 
 

Figure 8-2. 

Next, the 
defined as
possibly b
that are al
is far mor
Commissi
and bluefi
Island wo
per square
foundatio
beneficial

Figure 8-3. 

VMRC “Majo

Report identi
s “areas wher
be considered
lso dredged to
re substantial 
ion believes t

fish managem
ould pose a co
e mile of bott
n based struc
l havens for fi

VMRC “Mode

r Conflicts” 

ifies areas tha
re there appea
d suitable for l
o provide sand
than a typical

that a wind fa
ent areas that

onflict with re
tomland and t
tures that turb

fish and crusta

erate Conflicts”

at it deems to 
ars to be some
leasing.” The
d and that inc
l wind farm. T

arm would po
t it identifies o
egional birds. 
that a number
bine and simi
aceans.  

” 

 

have “moder
e use or resou
se areas inclu

clude the Che
The Report d
se a significan
or how it dete
We note that

r of studies fro
lar foundation

 

rate conflicts”
urce conflict, b
ude “blue crab
esapeake Bay 
does not provi
nt post-constr
ermined that a
t wind farms h
om European
ns and scour 

” (Figure 8-3
but with furth
b spawning an
Bridge Tunn

ide a statemen
ruction confli
a wind farm s
have a relativ

n offshore win
reducing ripr

). These areas
her analysis m
nd nursery ar

nel, a structure
nt of whether 
ict with the fi
south of Tang
vely small foo
nd farms and 
rap provide 

 

95

s are 
might 
reas” 
e that 
the 

infish 
gier 
otprint 
other 



96 
 

After thes
The Repo
detailed e
fact, these
of the Che
Bay), thes
have Clas
simply dis
 

“[
of
in
pr

 
This conc
“some” co
result, the
scale wind
 

Figure 8-4. 

 
Attemptin
this review
the limited
generally 
airborne d
mining, p

                
54 This is pa
55 The repor
line near the
and Yorktow

se exclusions,
ort defines “le
nvironmental

e areas are de
esapeake Bay
se areas are la
ss 4 wind reso
smisses these

[w]hile there 
f wind projec
ndustrial scale
rojects except

clusion ignore
onflict, but fo
e reported con
d generation i

VMRC “Lesse

ng to resolve t
w. However, 
d review of th
quoted as the

deposition of 
rocessing and

                     
articularly true if
rt also errs in fai
e “lesser conflict
wn, VA. 

, there remain
sser conflict a
l and use anal
emed by the C

y (south of Sm
arge enough t
ources. Howev
e sites:    

may very we
cts it is unlike
e projects, nor
t in the Virgin

es the potentia
ound by the C
nclusion of th
in state-owne

er Conflict Area

the policy issu
the potential 
he issues affo
e conclusion o
nitrogen in th

d transportatio

                 
f one properly sc
ling to identify o
t” areas on the w

ns what the VM
areas” as “are
lysis will be n
Commission 

mith Point in t
o support com
ver, having id

ll be areas in 
ly there will b
r does it appe
nia Beach are

al for develop
Commission as

e VMRC is th
ed bottomland

as” 

ue of whether
value of the r

orded by the 2
of the Commi
he Bay and re
on activities. 

cales the marked
other options for

western shore of 

MRC identifi
eas that may b
needed before
to be potentia
the vicinity of
mmercial scal
dentified thes

state waters t
be large areas
ear the electric
ea.”55 

pment of the m
s potentially s
hat there is no
ds in the Ches

 

r to exploit th
resource is too
2010 VMRC S
ission. Amon
duces runoff 
There is a sig

d navigation chan
r transmission of
the Bay and the 

ies as “lesser 
be suitable fo
e permits and 
ally suitable. 
f the Rappaha
le wind devel
e areas as pot

that are poten
s with suitable
cal distributio

much larger a
suitable for le
o potential for
sapeake Bay.

he available re
o significant 
Study and the

ng its other att
to the Chesap

gnificant diffe

nnels for small b
f electricity gene
transmission ca

conflict areas
or leasing reco

leases can be
Located on th
annock River
lopment54 and
tentially suita

ntially suitable
e wind resour
on system is a

areas, designa
easing on furt
r developmen

esource is bey
to be dismiss
e unsupported
tributes, wind
peake Bay wa
erence betwee

boats that bisect 
erated in state w
apacity available

s” (Figure 8-
ognizing that 
e issued.”  Th
he Western sh
r and Mobjack
d are projected
able, the Repo

e for develop
rces for large 
adequate for l

ated as having
ther analysis. 
nt of commerc

yond the scop
sed on the bas
d “finding” th
d energy reduc
atershed from
en identifying

the identified ar
aters, such as a 2
 at Calvert Cliff

 

-4). 

hus, in 
hore 
k 
d to 
ort 

pment 

large 

g 
As a 
cial 

pe of 
sis of 
hat is 
ces 

m coal 
g 

reas. 
220 kV 

fs, MD 



 
 

areas whe
area must
The VMR
identify ar
communit
wind pow
VMRC to
more fairl
 
8.2 Nort
 
The lack o
resources 
is approxi
include 97
invested s
wind pow
land use i
Attorney 
North Car
authority 
 
However,
Several of
Carolina h
not yet ide
 
North Car
Standard”
12.5 perce
sources in
meet a tar
percent, u
individual
a tax cred
amount of
financing 
has also p
localities 
 
Duke Pow
support re
Federal Pr
new wind
per year57

MW wind
for those s
premium 

                
56 As of this
57 Nominall

ere further wo
t be excluded 
RC Report acc
reas for poten
ty has accepte

wer developme
o conduct a fa
ly framed for 

th Carolina

of wind devel
that exist at b

imately 2400 
70 MW on th
substantial fun

wer. It also has
ssues. Howev
General in 20
rolina, and the
of local gove

, wind power 
f these projec
has identified
entified a pro

rolina has esta
” (RPS) that o
ent of 2020 re
nclude energy
rget of 10 per
up to $2.5 mil
l tax credit, u

dit for renewab
f the credit. It
for energy im

promulgated r
in permitting

wer has a stan
epresents a su
roduction Tax

d projects in th
7 from any on
d farm, it may
sources for w
for “green” e

                     
s date, no county
y, 2MW of capa

ork is needed 
because the c

complishes th
ntial developm
ed the judgme
ent in the low

ar more thorou
Virginia’s re

a 

lopment in No
both ends of t
megawatts (M
e mountain ri
nds to evaluat
s provided tec
ver, the interp
002 has effect
e General Ass
rnments that 

projects have
cts involve wi
d a potential w
ocedure for re

ablished a ma
obliges the thr
etail electricit
y efficiency an
cent renewab
lion per insta
p to $10,500,
ble energy eq
t also has esta
mprovements,
reasonable int

wind power 

nding offer to 
ubsidy of 5-10
x Credit (if av
he state. How
e source. Thu

y provide a us
which net mete

lectricity sup

                 
y has adopted a P
acity. 

to resolve pot
competing int
he former task
ment of wind 
ent of the Com

wer Bay. Signi
ugh and balan

esidents and th

orth Carolina
the state. The 
MW) of poten
idges and 143
te the availab
chnical resour
pretation of th
tively stopped
sembly has le
was taken aw

e been propos
ildlife protect
wind power re
solving the pe

andatory “Ren
ree major inve
ty sales in No
nd new renew

bles by 2018. 
allation, for w
, for wind pow
quipment man
ablished a loc
, including di
terconnection
facilities.  

purchase win
0 percent of th
vailable) wou

wever, the tota
us, while this 
seful incentive
ering is less o
port the North

PACE financing 

tentially com
terests are irre
k, but not the 
power on sta
mmission, thu
ificant additio
nced evaluatio
heir elected re

a is in marked
North Caroli

ntial wind cap
30 MW on-sh
ble wind resou
rces to assist 

he 1983 Moun
d all developm
eft this interpr

way by the 200

sed, and are p
ion issues tha

esource in its 
ermitting auth

newable Ener
estor-owned u

orth Carolina f
wables. Munic
State law also
ind power us
wer used for n
nufacturers of
al option56 fo
stributed gen

n standards an

nd power gene
he cost of new
uld appear to b
al purchase un
offer would n
e to distribute

optimal. In ad
h Carolina Gr

program. 

mpeting interes
econcilable an
latter. The leg

ate-owned bot
us ending any
onal resource
on of the issu
epresentative

d contrast to th
ina State Ener
pacity in Nort
hore and in so
urces and the 
local governm

ntain Ridge P
ment of comm
retation intact
02 interpretat

proceeding in 
at are still bein
coastal bays a
hority of the v

rgy and Energ
utilities (IOU
from eligible 
cipal utilities 
o provides a c
ed for a busin
non-business 
f up to 25 perc
or Property-A
neration wind 
nd a model zo

erated RECs 
w wind gener
be of some m
nder this prog
not be of muc
ed wind powe

ddition, custom
reen Power p

sts, and determ
nd the earlier
gislature aske
ttomlands and
y discussion o
s should be p

ues so that the
s.  

he abundant a
rgy Office est
th Carolina. T

ound waters. N
barriers to de

ments in addr
Protection Act
mercial wind p
t by declining
tion.  

several coast
ng worked th
and sounds, b
various agenc

gy Efficiency
Us) in the state

sources by 2
and electric c

corporate tax 
ness purpose 
purposes. Th
cent, with no 

Assessed Clean
power projec
ning ordinanc

at $5 per MW
ation. Togeth

meaningful val
gram is limite
ch use to the d
er generation 
mers who elec
program which

mining that a
r use is a prior
ed the VMRC
d the user-
of the potentia
provided to th
e issues may b

amount of win
timates that th

These figures 
North Carolin
evelopment o
ressing siting 
t advanced by
power in wes
g to reinstate 

tal counties. 
hrough. North
but apparently
cies.  

y Portfolio 
e to purchase 
021. Eligible 

cooperatives m
credit of 35 
as well as an 

he state also g
limit on the 

n Energy (PA
cts. North Car
ce to assist 

Wh. This level
her with the 
lue in stimula
d to 5,000 MW
developer of a
in North Car
ct to pay a 
h, for larger 

 

97

an 
rity. 

C to 

al for 
e 

be 

nd 
here 

na has 
f 
and 

y the 
stern 
the 

h 
y has 

up to 

must 

grants 

ACE) 
rolina 

l of 

ating 
Wh 
a 100 
olina 



98 
 

sources of
retires the
$0.09 per 
“Generati
serving N
 
One more
system pr
vertically 
Fentress c
utilities or
 
North Car
with no li
industrial 
may be as
Under thi
 
8.2.1 N
 
North Car
experienc
developm
[35].58 Th
It further 
Carolina w
hydropow
projects o
recommen
efficiency
stated legi
the first g
but of the 
approxim
since the p
 
While the
region, No
developm
generally 
complianc
the requir
will grow
of the stan
waste (0.2

                
58 The progr
Thus far, pr
59 http://ww
60 Small hyd
61 Thereafte

f renewable e
e RECs gener

kWh from th
ion Partners P

North Carolina

e point, this st
rovides more 

integrated ut
case since the
r to imbedded

rolina law req
mit on the ag
systems up to

ssessed standb
s program, ne

North Carolin

rolina’s RPS w
ced in the desi

ment of new re
he consultant’
concluded tha
would experie

wer was includ
or relying on “
nded the inclu
y measures, w
islative goal o
eneral compl
8,600 MW o

ately 8,000 M
program was 

e percentages 
orth Carolina

ment, including
focuses on ne

ce be “in-state
red REC perce

w as system de
ndard through
2 percent each

                     
ram provides for
ogram costs hav

ww.ncuc.commer
dro power (less t
er, energy efficie

electricity, con
ated by those

he program pl
Program,” disc
a customers. 

tudy focused 
opportunities
ilities. In the 
re is not the o

d muni's.  

quires its three
ggregate capac
o 100 kW hav
by charges at 
et excess gene

na RPS Desi

was adopted 
ign of such pr
enewable ener
s report concl
at although a 
ence difficulty
ded in the mix
“anyway cred
usion of new 

while not direc
of encouragin
iance date is 2

of new renewa
MW is represe

adopted.59  

in North Caro
a’s program is
g new wind d
ew sources,60

e” RECs and 
entages are ba
emand increas
h 2021.61 Sma
h) and poultry

                 
r caps on the am
ve been well belo
rce.state.nc.us/re
than 10 MW) do

ency may be used

ntracts with re
e sources. Sma
lus approxima
cussed above

on the PJM a
s than the trad
latter, the eco

opportunity fo

e in-state IOU
city that must
ve the right to
the same rate

eration is surr

ign 

in 2007 based
rograms. This
rgy, while avo
luded that mo
goal of 5 per
y meeting a 1
x of available

dits” from exis
energy efficie

ctly promotin
ng private inv
2012, the sou
able generatio
ented by wind

olina’s RPS p
s likely to be m
development i
 requires that
excludes both
ased on gener
ses. Energy ef
all percentage
y waste powe

mount of the incre
ow the allowed c
eps/RegistrationS
oes not need to b
d to meet up to 4

enewable ene
aller wind-en
ately $0.04 pe
e, is also avail

area since pric
ditional contro
onomics will 
or developer t

Us to offer net
t be accommo
o net metering
e as for fossil 
rendered to th

d on a compre
s firm conside
oiding signifi
ost new renew
rcent new win
10 percent new
e resources. R
sting renewab
ency measure
g the installat

vestment in re
urce of the RE
on that has reg
d power proje

program are lo
more effectiv
in North Caro
t a minimum o
h new and ex
ration in the y
fficiency mea
es of the overa
red energy su

emental program
caps. 
Spreadsheet2008
be new. 
40 percent of the

ergy sources b
nergy systems
er kWh from 
lable to TVA-

cing was trans
ol area of Nor
likely be disc
to sell mercha

t metering fo
odated. Resid
g without stan
fuel-fired cu

he utility on a

ehensive anal
ered the paral
icant increase
wable energy 
nd energy was
w renewable 

Rather than pu
ble generation
es as part of th
tion of new w

enewable ener
ECs used for c
gistered to pr

ects across the

ower than tho
ve in facilitatin
olina, because
of 75 percent

xisting large h
year prior to t
asures may on
all standard a
upplies (900,0

m cost that the ut

8-2012.xls 

e standard. 

based on a bid
s can receive a
participating 
-supplied elec

sparent and th
rth Carolina o
counted comp
ant power - o

r systems up 
dential system
ndby charges

ustomer owne
an annual basi

lysis by a con
llel goals of e
es in retail ele
would come 
s readily achi
standard unle

ursuing new la
n, the consult
he standard. N

wind power, d
rgy and energ
compliance is
rovide RECs t
e U.S. that hav

ose found else
ng new renew
e the North Ca
t of the RECs 
hydropower so
the complianc
nly be used to
are reserved fo
000 MWh). In

tilities may recov

dding process
a payment of 
utilities. The

ctric cooperat

hat the PJM 
operated by 
pared to the P
nly PPA from

to 1 MW cap
ms up to 20 kW

; larger system
d generation.
is.  

nsulting firm 
encouraging 
ectricity rates
from wind en
evable, North
ess large 
arge hydropo
ting firm 
New energy 
do further the 
gy efficiency.
s not yet avail
to NC utilitie
ve come on li

ewhere in the
wable 
arolina progra
used for 

ources. More
ce year, and s
o meet 25 per
for solar and s
n their annual

ver from custom

 

s and 
f
e TVA 
tives 

PJM 
m 

pacity 
W and 
ms 
 

nergy. 
h 

ower 

As 
lable, 
s, 
ine 

e 

am 

over, 
so 
cent 

swine 
l 

mers. 



 
 

reports, tw
but not ot
 
 
 
 
 
 
 
8.2.2 N
 
As in man
governme
resort that
partially w
Ridge Pro
that the “m
structures
also cited 
condomin
MRPA ex
or commu
U.S. DOE
“ridgeline
explicitly 
the MPRA
Howard K
slender an
 

                
62 Wind turb
nickname ap
in impact to
63 Appalach
64 http://ww
http://www.

Barrier
plants 
 
Mitigat

wo utilities ha
herwise. 

North Carolin

ny other states
ents in North 
t was built on
withdrew the 
otection Act (M
modernistic” 
, as such a pr
potential diff

niums and the
xempts water,
unications or b
E funding, wh
e” location (H
listed “windm

A. It should b
Knob wind mi
nd less costly 

                     
bine towers are s
pplied to the Sug

o a transmission l
hian State Univer

ww.time.com/tim
.carolinacorner.c

r - RECs need

tion Options 

ave indicated 

na Mountain 

s, local zonin
Carolina. How

n Sugar Top M
delegation of
MRPA). Whi
design of the 

rovision woul
ficulties in pr

e potential infr
, radio and tel
both.62 It also

hat was then th
Howard Knob)
mills” as amo
e noted that t
ill as shown i
tubular tower

                 
similar in size to
gar Top Resort).
line that will nec
rsity in Boone, N

me/magazine/artic
com/attractions/b

d to be structu

– Restructure

that they anti

Ridge Prote

ng and land us
wever, in resp

Mountain in A
f zoning autho
ile the major p
resort was ug
d be difficult 
oviding sanit

fringement of 
levision towe
o exempts “str
he largest win
) at Appalach

ong the “struc
the turbines in
n Figure 8.5.
rs. 

Figure 8-5
1979 

Some hav
different 
that time
was a com
wind turb
Boone, N
was bein
windmill
evidence
legislatur
irrigate fi
There is n
for techn

o the other exemp
 Moreover, a wi
cessarily have a 
NC. 
cle/0,9171,92418
boone-becomes-

ured to empha

e RPS/RPG 

icipate difficu

ection Act 

se decisions h
ponse to publ

Avery County
ority to count
public opposi
gly; the legisl
to enforce. R
ation and fire
water rights o
rs and any eq
ructures of a r
ndmill (2 MW
hian State Uni
tures of a rela

n use today no
. These design

5. Boone N.C. D

ve argued tha
than the type
 the legislatur
mmon term fo
bines or wind

NC, windmill 
ng considered 
l in the news a
e to suggest th
re of a need to

fields or provi
no specific re

nical reasons,

pt structures and
ind farm is used 
number of assoc

82,00.html; http
-windmill-city.ht

asize in-state p

ulty in meetin

have tradition
lic opposition
y, the North C
ties when it ad
ition to the re
lature did not 

Rather, the leg
e protection fo
of those livin

quipment for t
relatively slen

W) in the worl
iversity63 (Fig
atively slende
o longer have
ns have been 

DOE/NASA 2 M

at the term “w
e of structure 
re was develo

for what we n
d power gener

was frequent
and was cons
accounts of th

hat any consid
o exempt farm
ide water for 
eference to su
it is unlikely 

d entirely dissim
for the transmis

ciated supporting

://tvnews.vander
tm 

projects invo

ng the swine w

ally been the 
n to a high-ris
Carolina Gene
dopted the 19
esort was base
t attempt to ba
gislative findi
or these ten-st

ng at lower ele
the transmissi
nder nature.” 
ld had been in
gure 8-5) – an
er nature” tha
e heavy truss t

superseded b

MW Experiment

windmill” refe
at Howard K

oping the MR
ow also refer
rating facilitie
tly in the new
sistently refer
he day.64 In c
deration was g
m-based wind
livestock on h

uch structures
that mechani

milar in shape to t
ssion of electricit
g structures. 

rbilt.edu/program

lving, new re

waste set asid

province of l
e condominiu

eral Assembly
983 Mountain
ed on argume
an “ugly” 
ings for the M
tory high rise
evations. The
ion of electric
In 1978, und

nstalled at a 
nd the MPRA

at are exempt
towers of the

by even more 

tal Windmill Bu

ers to somethi
Knob. Howeve
RPA, “windmi
r to as windmi
es. Moreover,

ws when the M
rred to as a 

contrast, there
given by the N
dmills used to
high ridge top
 in the statute
ical farm 

the “Sugar Cube
ty and is not diss

m.pl?ID=29072

enewable ener

 

99

des, 

local 
um 
y 
n 
ents 

MRPA 
e 
e 
city 

der 

A 
from 
 

uilt in 

ing 
er, at 
ill” 
ills, 
, the 

MRPA 

e is no 
NC 

o 
ps. 
e, and 

e” (the 
similar 

1 

rgy 



100 
 

windmills
device tha
work. Thu
of the win
specificity
exempt on
 
However,
MPRA ex
in rural co
conclusio
expressed
this statem
North Car
 
However,
a propose
Attorney 
introduced
governme
adopted b
bill was a
commerci
amended 
Represent
 
As a cons
of the win
remain so
General a
prompting
areas. Wh
well adop
developer
developm
impact of 
 
8.2.3 Z
 
The MRP
county an
reasonabl
large (>10
ordinance
impose a 
would nee
                
65 The Tenn
protection s
66 http://ww
67 There are
for commer

s would comm
at extracts ene
us, a windmil
ndmill’s blade
y of the Sugar
nly single tow

, in a 2002 let
xemption as o
ommunities.” 
n. There is no

d in a letter an
ment is entitle
rolina Departm

, the NC State
d wind farm i
General as a s
d in the State 
ents to opt out
by those gover
mended to ov
ial-scale ridge
bill passed th
tatives.  

equence of th
nd resource of
o for the fores
nd the PUC’s
g a reintroduc
hile a landown
pt such a cours
rs will simply

ment of availab
f the MRPA o

Zoning Ordin

PA is an excep
nd city officia
e setback, flic
00 kW) wind 
es that incorpo
199-foot heig
ed to be lighte
                     

nessee Attorney G
tatute. 
w.windaction.or
 some sites that 
cial wind develo

monly be plac
ergy from a fl
l is a turbine,
es is turning t
r Top Resort 

wer farm wind

tter to Tennes
only applying 

The 2002 let
o administrati
nd was not pub
ed to, and repo
ment of Justic

e Utilities Com
in North Caro
significant ba
Senate to cla

t of the MRPA
rnments. How
verride the pre
e line wind po

he State Senat

he NC PUC’s
f western Nor
eeable future
s reliance on t
ction of the 20
ner whose pro
se of action a

y look elsewhe
ble wind reso

or prompt judi

ances 

ption to North
ls. North Caro
cker, noise an
energy facilit

orate the prov
ght restriction
ed under Fede
                 

General also rea

rg/news/c88/?sor
may be outside 

opment. 

ced on high el
luid flow (a g
 irrespective 

the shaft of a w
issue, it is rea

dmills, it coul

ssee officials, 
to “the tradit

tter did not cit
ive record to e
blished as a f
ortedly, the A
ce.65  

mmission has
olina.66 In 200
arrier to the de
arify and corre
A ban once lo

wever, as it pr
eference of lo
ower was, ind
te by a wide m

 reliance on t
rth Carolina i
. A developer
that letter in a
009 Senate Bi
operty value i
at some point,
ere for viable
urces have ta
icial resolutio

h Carolina lan
olina has dev

nd other regul
ties. Ashe Co

visions of the 
n for other are
eral Aviation 

ached the opposit

rt=title 
of the protected 

levation ridge
gas, steam or w
of whether th
water pump o
asonable to as
ld have found

the North Ca
tional, solitary
te any additio
examine as th
formal interpr
Attorney Gene

s relied on thi
09, a State Co
evelopment o
ect the matter
ocal zoning an
roceeded thro
ocal governme
deed, banned 
margin, but w

the informal c
s excluded fro
r could challe
a court procee
ill explicitly b
is reduced by 
 it is reasonab
 projects. How

aken actions (d
on of the issue

nd use law tha
veloped a mod
lation of smal
ounty, in West

MRPA for “p
eas in the coun

Administrati

te conclusion wh

areas of the MR

e lines. A “tur
water) and tu

he mechanical
or the shaft of
ssume that, if
d the specific 

arolina Attorn
y farm windm
onal reasoning
he Attorney G
retation. It is n
eral’s conclus

is view to opp
ommission id
of wind power
r. The bill wo
nd other regu

ough the legis
ents on the is
as interpreted

was not taken u

conclusion of 
om commerc

enge the 2002
eding, but the
banning comm
the inability 

ble to assume
wever, some 
discussed late
e. 

at generally d
del zoning ord
ll (< 20 kW); 
tern North Ca
protected area
nty to bar con
ion (FAA) reg

hen evaluating a

RPA, but it is not

rbine” is a rot
urns it into use
l work provid
f a generator. 
f the Legislatu
language to d

ney General in
mill which has
g or authority

General’s view
not clear wha
sion differed f

pose at least o
dentified the 2
r in the state, 

ould have allo
ulation of win
lative process

ssue and clarif
d by the Attor
up by the NC

f the Attorney
cial wind deve
2 letter from th
e developer w
mercial wind 
to develop w

e that commer
western coun

er) that may d

defers land use
dinance that p
medium (20-

arolina, has a
as” under that
nstruction of t
gulations. In c

an identical Tenn

t clear if any of t

tary mechanic
eful mechanic
ded by the rot

Finally, give
ure had meant
do so. 

nterpreted the
s long been in
y for its 
w was merely
at legal defere
from that of t

one applicatio
2002 letter of 

and a bill wa
owed local 
nd farms had b
s the “pro-win
fy that 
rney General.

C House of 

y General, mu
elopment and
he Attorney 

would then risk
farms in ridg

wind power mi
rcial wind far
nties that favo
directly limit 

e decisions to
provides for 
-100 kW) and
dopted zonin
t statute and 
turbines that 
contrast, 

nessee ridge line

those sites are su

 

cal 
cal 
tation 
en the 
t to 

e 
n use 

y 
ence 
the 

on for 
the 

as 

been 
nd” 

. The 

uch67 
d may 

k 
geline 
ight 
rm 
or 
the 

o 

d 
g 

e 

uitable 



 
 

neighbori
uses. Wat
determine
exempt fr
turbines” 
interpretat
 
A number
Carolina M
noise limi
more strin
allowed h
developer
 
 
8.2.4 T
 
As in Virg
future gen
adequate r
externaliz
fired gene
unless and
sources, th
recovery –
the North 
sponsored
 
However,
new, in-st
forecasts f
year to 14
generators
the RPS in
approxim
efficiency
are assum
biomass f
available 
assumes t
MW of ne
state sourc
economic
RPS prov
the utility
8.2.5 N
 

                
68 Electric c
managemen
69 Qualifyin

ng Madison C
tauga County 
ed that wind p
rom the MRPA
may be perm
tions of the M

r of coastal co
Model Zoning
itation rather 
ngent setback 
height (550 fe
r has proposed

The North Ca

ginia, the Nor
neration resou
reliable electr

zed costs, such
eration or the 
d until new w
here is a subs
– unless it is o
Carolina REP

d by North Ca

, unlike the si
tate renewabl
for North Car

40,000 GWh p
s is projected 
ncreases from
ately 7,500 G

y programs in 
med to occur u
fuels to existin
fuel is likely 

that biomass a
ew wind pow
ces.69 This fig

cally available
vides a cap on
y’s obligation 
North Carolin

                     
ooperatives and 

nt and may use la
ng out of state so

County has ad
(which inclu

power is in th
A and that lar

mitted by the C
MRPA will be

ounties have a
g regulation, 
than the 60 d
requirement;

et) this requir
d to build 100

arolina Utilitie

rth Carolina U
urce options “
ric service an
h as environm
potential for 

wind power ge
stantial risk th
otherwise req
PS serve as th
arolina regula

tuation in Vir
e sources, thi
rolina call for
per year from
to increase fr

m 4 percent to
GWh per year 

2021. Energy
up to the maxi
ng coal-fired 
to be constrai

and wind pow
ered generati
gure is reason
e in North Car

the amount o
to comply is 

na Studies  

                 
municipal utilit

arge hydropower
urces of RECs a

dopted an ord
des Boone, N
e public inter
rge wind ener
County. It is u
e resolved.  

adopted zonin
although som

db more comm
; six times the
res a setback 
0 MW wind f

es Commiss

Utilities Comm
“that can be o
d other legal 

mental or publ
very high dis

eneration is lo
hat all or part 
quired by law.
he de facto ce
ated utilities. 

rginia, becaus
s limitation d

r energy supp
m 2012 to 202
from 35,000 G
o 12.5 percent

of electric ge
y efficiency p
imum allowed
plants is likel
ined, as is the

wer are emplo
on would be n

nably close to
rolina – inclu
of compliance
not limited by

ies may meet the
r to meet up to 3
are limited to sm

dinance that tr
NC; the home 
rest, that “sing
rgy systems c
unclear how, w

ng ordinances
me counties pr
monly found. 
e height of the
of more than 

farm in Carter

sion 

mission (NCU
btained at the
obligation.” A
lic health cos

sposal costs as
ower in direct
of the cost of
. Thus, for the
eiling for new

se most of the
does not appea
lied by the th
1; while Nort

GWh per year
t (10 percent b
eneration mus
programs are 
d under the pr
ly to be the ne
e ability of co
oyed equally t
needed, 75 pe
 the current e

uding western
e costs that m
y cost.  

eir entire obligat
30 percent of the

mall hydropower 

reats commer
of the origina

gle wind pow
comprised of s
when or whet

s that are gene
rovide for a m
Carteret Coun
e tower plus r
one-half mile

ret County. 

UC) is constr
e least cost to 
At this time, t
sts that may b
ssociated with
t costs than ne
f new generat
e near term, t

w wind power 

e RECs used f
ar to be a sign

hree IOUs to i
th Carolina el
r to 40,000 GW
by 2018 for m
st be from ren
likely to be th
rogram (25 p
ext lowest co

oal-fired plant
to meet the RP
ercent of whi

estimates of la
n North Caroli
may be passed 

tion by energy e
eir obligation. 
and new renewa

rcial wind farm
al DOE wind

wer turbines” (
such “single w
ther these con

erally pattern
more stringent
unty provides 
rotor tip. At th
e. Notwithsta

ained by law 
 ratepayers co
the NCUC do
e associated w
h nuclear pow
ew generation
tion will be di
the mandatory
generation o

for complianc
nificant barrie
increase from
lectricity from
Wh per year. 
municipal gen
newable gene
he lowest cos

percent in 202
ost option, but
ts to use biom
PS, slightly m
ch would nee
and-based win
ina resources 
on to the util

efficiency and de

ables.  

ms as conditi
d turbine) also
(of any size) a
wind power 
nflicting 

ned on the Nor
t 55 decibels 
for a substant
he maximum

anding this lim

to approve th
onsistent with
oes not consid
with fossil fue
wer. Accordin
n from these 
isallowed in c
y requirement
wned or 

ce must be fro
er. Energy use

m 120,000 GW
m municipal 

During this p
nerators).68 Th
ration or ener

st option, and 
21). Adding 
t the amount o

mass. If one 
more than 2,50
ed to be from 
nd power 
and, while th

lity’s custome

emand side 

 

101

onal 
o has 
are 

rth 
(db) 
tially 

m 
mit, a 

hose 
h 
der 
el-
ngly, 

cost 
ts of 

om 
e 

Wh per 

period 
hus, 
rgy 
so 

of 

00 
in-

he 
ers, 



102 
 

As in Virg
developm
substantia
than were
include of
input from
geologic, 
(Figure 8
considerat
to the Vir
Sound be 
power dev
developm
not suppo

Figure 8-6. 

8.2.6 O
 
It is not un
to delay o
statutes, a
delayed b
Species A
been a nu
assertions
an Inciden
adverse im

ginia, the Nor
ment of wind p
ally more reso
e employed in
ffshore wind p
m 24 named c
wind resourc

8-6). As in the
tion rather tha
ginia review, 
utilized for a

velopment. Th
ment of wind p
orted by this re

UNC Review o

Other Potenti

ncommon for
or prevent the 
and indeed, th
y lawsuits all

Act, failure to 
mber of occa

s. However, th
ntal Take Perm
mpact, or con

rth Carolina l
power in state
ources were a
n the Virginia 
power develo

contributors an
ce and constra
e Virginia stud
an being iden
the UNC Co

a wind power 
he UNC Coas

power in the P
eview.  

of Coastal and O

ial Barriers  

r those who o
project by fil

here have been
leging such vi
conduct envi
sions where a
he remedy co
mit under the
duct a more t

egislature com
e-owned wate
applied to this

review of the
opment in Fed
nd generated 
aint mapping 
dy, areas with

ntified as area
astal Wind St
demonstratio
stal Wind Stu
Pamlico Soun

Offshore Wind 

ppose a comm
ling a lawsuit
n a number of
iolations. The
ronmental ass
a court has de
mmonly orde

e Endangered 
thorough asse

mmissioned a
rs in Pamlico
 effort, condu
e issue and th
deral waters. T
a 368 page fi
and identifica
h competing m
as warranting 
tudy recomm

on project and
udy identified
nd when comp

Power Develop

mercial or ind
t alleging a vi
f proposed wi
ese lawsuits o
sessments or 

etermined that
ered by the co
Species Act)

essment of im

a study to exa
o and Albema
ucted by the U
he scope of the
The UNC Co
inal report, w
ation of poten
military uses 
further invest

mended that th
d considered f
d only modest
pared to offsh

pment Potential

dustrial enterp
iolation of fed
ind farms in t

often allege vi
violation of n
t the plaintiff

ourts is to obt
), implement m

mpacts – rather

amine the pote
arle Sounds [3
University of 
e study was e

oastal Wind S
which included
ntial areas for
were simply 
tigation. How

he remaining a
for commerci
t cost savings 
hore wind pow

 
l 

prise for other
deral or state 
the United Sta
iolations of th
noise ordinan
fs were correc
ain the necess
measures to m
r than a prohi

ential for 
36]. However
North Carolin

expanded to 
tudy involved

d detailed 
r development
eliminated fr

wever, in cont
areas in Paml
ial scale wind
associated w

wer, a conclu

r reasons to s
environmenta
ates that have
he Endangere

nces. There ha
ct in their 
sary permit (o
mitigate the 
ibition on the 

 

r, 
na, 

d 

t 
om 
trast 
lico 
d 
with 

sion 

seek 
al 
e been 
ed 
ave 

often 



 
 

developm
barrier to 
on the con
objection 
other goal
 
There is li
issue is fa
lawsuit an
requireme
process - b
enterprise
business, 
authoritie
which com
should rec
rooted in 
 
Several w
proposed 
windmill 
reports thu
environm
 
8.3 Mary
 
Maryland
potentially
As discus
Chesapeak
are being 
support fo
developm
cap-and-tr
designed t
approxim
 
Maryland
commerci
increases 
increases 
technolog
million ov
from real 
clean ener
systems. M
power for
model zon

                
70 http://ww
71 http://ww

ment of the res
development

ntent of the un
is to the use o
ls and on wha

ittle one can d
ar broader tha
nd associated 
ents and a can
before signifi

e, compliance 
in the same m
s and local en
mpliance with
cognize that m
concern over 

wind power pr
projects, issu
strikes have b
us far indicat
ental obligati

yland 

d possesses de
y in coastal ar
sed elsewhere
ke Bay. Two 
pursued by d

or developme
ment. Marylan

rade program
to reduce CO
ately 10 perce

d has establish
ial customers 
annually unti
over time to r

gies. State law
ver a five-yea
property, per
rgy grant prog
Maryland has
r individual sy
ning or noise 

                     
ww.newsobserver
ww.newsobserver

source. Devel
t of wind pow
nderlying env
of frivolous la
at they claim 

do to constrai
n environmen
permitting de

ndid assessme
icant costs are
with applicab

manner as com
nvironmental 
h environmen
much of socie
environment

rojects are und
ues related to p
been raised. T
e that the issu
ions pose a sig

evelopable wi
reas on the Ea
e in this repor
wind farms a

developers. Th
nt of wind po
d is a particip

m meant to red
O2 emissions fr

ent by 2019. 

hed an RPS th
be from rene

il it reaches 2
reach 2 perce

w also provide
ar period and 
rsonal propert
gram of up to
s promulgated
ystems up to 2
ordinances fo

                 
r.com/2012/05/2
r.com/2011/12/0

opers occasio
wer. However,
vironmental s
awsuits to int
are unnecessa

in the litigiou
ntal law and b
elays can be m
ent of the env
e invested in 
ble environm
mpliance with
organizations

ntal requireme
eties’ willingn
tal interests. 

der developm
protection of 

This should no
ues are being 
gnificant barr

ind resources 
astern Shore 
rt, there also i
are currently o
he State of M
ower although
pant in the Re
duce CO2 emi
from the electr

hat requires th
ewable source
0 percent by 2

ent by 2020 w
es a personal a
a 100 percent
ty and sales ta
o 50 percent o
d reasonable i
2 MW, with a
or wind powe

22/v-print/20831
03/1686603/envi

onally compla
, closely exam
tatute or perm
terpose enviro
ary delays in 

us tendency of
beyond the sc
minimized by
ironmental su
a particular lo

mental laws sh
h the tax code
s can go a lon
ents is a true b
ness to pay a p

ment in coastal
birds - bald e

ot be an unex
addressed. N

rier to the dev

in its western
of the state ne
is a potentiall
operating in w
aryland is pro

h much of tha
egional Green
ssions from e
ricity generat

hat a portion o
es. The portio
2022. The pro

with balance al
and corporate
t exemption f
axes. Marylan
of the cost of i
interconnectio
a 1,500 MW a
er systems. 

81/wind-farm-co
ronmental-group

ain that the pr
mined, those c
mit obligation
onmental obje
processing pe

f our culture o
cope of this re
y proper up fro
uitability of a 
ocation. As w

hould be consi
e. Early consu
ng way towar
barrier. Indee
premium pric

l North Carol
eagles70 and m
xpected develo
Neither of thes
velopment of 

n and north ce
ear the Chesa
ly developabl
western Mary
oviding signif
at effort is foc
nhouse Gas In
electric genera
tion in the par

of the electric
on that must b
ogram includ
llocated to wi
e tax credit of
for wind powe
nd also has a 
installing resi
on standards a
aggregate cap

ould-harm-the-s
ps-fight-wind.ht

rospect of suc
complaints ar
n. Rather, the 
ections as a ta
ermits.  

or the creativi
eview. The ris
ont attention 

a proposed site
with any other
idered a norm
ultation with p
rds minimizin
ed, wind powe
ce for renewa

lina, and in at
migrating sno
opment in a c
se reports sug
wind power i

entral ridgelin
apeake Bay an
le resource in

yland, and a n
ficant technic

cused on offsh
nitiative (RGG
ating units (E
rticipating sta

city sold to re
be from renew
des a separate 
ind and other
f $0.0085 per 
er equipment 
PACE financ
idential-scale
and mandates
pacity limit, b

states.html 
tml 

ch lawsuits is 
re rarely prem
developers 

actic to achiev

ity of the bar.
sk of a frivolo
to environme
e early in the 
r industrial 
mal part of the
permitting 

ng the extent t
er developers

able energy is 

t least two of 
wbirds71- from

coastal area an
gests that 
in North Caro

ne areas and 
nd Atlantic O

n state waters 
number of oth
cal and financ
hore wind 
GI), a ten state
EGUs). RGGI
ates by 

sidential and 
wable sources 

solar RPS th
r Tier I 
kWh, up to $
and generatio

cing program 
e wind power 
s net metering
but has not ad

 

103

a 
mised 

ve 

. This 
ous 
ental 

e 

to 
 

these 
m 
nd 

olina.  

Ocean. 
of the 
ers 

cial 

e 
I is 

at 

$2.5 
on 
and a 

g of 
dopted 



104 
 

8.3.1 M
 
Maryland
RECs incl
geotherma
Tier I RPS
The Tier I
2018. Tie
obligation
cells of an
Maryland
as parts of
to acquire
the state. T
differentia
complianc
$350 per M
commenc
increasing
the ACP d
for new so
the ACP w
multi-year
revisit the
intended p
 
The ACP 
likely serv
it is substa
sufficient 
category i
MWh ($0
REC oblig
obligation
 
Maryland
sources – 
Instead, M
result, the
was $2.13
Service C
which inc
list includ
can be sai
sources th
                
72 Electricity
exemption. 
were subjec
73 While the
be expected
74 These fiv

Maryland RP

d’s RPS provid
lude electricit
al, small hydr
S for 2012 is 
II REC obliga
r II sources ar

n may also be
ny vintage and
d accepts REC
f Michigan. M
e the required 
The ACP for 
al for wind an
ce.73 For Tier
MWh in 2015

cing in 2017 th
g annually the
declines from
olar generatio
will no longer
r planning an

e 2017 ACP b
purpose.  

for Tier II RE
ve as a signifi
antially larger
to provide an

is phased out 
0.004 per kWh
gations. Thes
ns, and essent

d does not esta
found in the 

Maryland acce
e Maryland RP
3 per MWh ($

Commission re
cluded an iden
des only a rela
id to have infl
hat generated 
                     

y sold to large in
There were appr

ct to RPS compli
ese payments do 
d to be reduced o
e sources provid

PS Design 

des for three 
ty generated f
ropower, and 
6.4 percent o
ation is 2.5 pe
re limited to l
 satisfied by T
d residential s

Cs generated b
Maryland prov

RECs in a co
Tier I RECs 

nd biomass ge
r I Solar RECs
5. These level
he program p
ereafter from 

m $350 to $200
on have been 
r serve as a cr

nd permitting 
before the end

ECs is $15 pe
icant incentiv
r than current
n incentive fo
in 2018. The 

h); declining t
e levels are c

tially amount 

ablish the pre
Virginia prog
epts RECs gen
PS is met at v

$0.00213 per 
ecently publis
ntification of t
atively small p
fluenced the d
more than 10
                 

ndustrial process
roximately 65.6 
iance, and 1.5 m
not increase wit

over time. 
ded 47 percent of

separate categ
from solar, w
poultry litter
f electricity s
ercent in 2012
large hydroel
Tier I RECs. 
solar hot wate
by sources loc
vides for an A
ompliance per
is $40 per MW
enerated elect
s the ACP is c
ls also should
rovides for a 
0.55 percent 
0, $150, $100
falling in rece
redible incent
horizon for n

d of 2015 to d

er MWh ($0.0
ve for the cons
t REC prices 
r utilities to a
ACP for sma

to $2 per MW
learly insuffic
to a legislativ

ference for “a
gram, but the 
nerated by ex

very low cost.
kWh); but at 
shed its Renew
the sources o
percentage of

decision to em
00,000 RECs 

s load customers
million MWh o
illion MWh wer
th inflation, the p

f the RECs need

gories of REC
wind, qualifyin
r and waste-to
sold at retail in
2 and remains
ectric plants o
Tier I Solar R
er heating sys
cated in the P
Alternate Com
riod. ACP rec
Wh ($0.04 pe
tricity and sho
currently $40

d be sufficient
significant in
to 0.9, 1.2, 1.

0 and finally (
ent years. Ho
tive for new s

new commerci
determine if th

015 per kWh)
struction of n
from existing

acquire the ne
all industrial p

Wh ($0.002 pe
cient to ensur
ve determinat

anyway” cred
Maryland RP

xisting source
. The average
an even lowe
wable Energy
f the RECs th
f “new” renew

mploy the rene
in Maryland 

 (> 300 million K
f total retail elec

re exempt. 
price differential

ded for Tier I com

Cs – Tier I, T
ng biomass, la
o-energy elect
n the state an
s at that level 
of greater tha
RECs may be
stems commis

PJM service ar
mpliance Pena
ceipts are use
er kWh). This
ould provide 

00 per MWh (
t during this t
ncreases in th
.5, 1.85, and 2
(post 2022) to

owever, there 
solar installati
ial-scale solar
he level that h

). At this leve
new large hyd
g large hydrop
ecessary Tier 
process load (
er kWh) for b
re compliance
tion to exemp

dits - RECs ge
PS does not re
es that have no
e cost of comp
er cost effecti
y Portfolio Sta
hat were used
wable electric
ewable resour
highlights the

Kwh/yr) is exem
ctricity sales in M

al between fossil-

mpliance in 2010

Tier I Solar an
andfill gas (m
tric generatin

nd rises to 20 p
until the obli

an 30 MW, bu
e generated fro
ssioned in fis
rea, which ex
alty (ACP) fo

ed to fund ren
s amount is la
a reasonable 
($0.40 per kW
time frame. H
e Solar REC 
2.0 percent. D
o $50 per MW
is a reasonab
ions at some p

ar installations
has been set w

el, the Tier II R
dropower gene
power source
II RECs for t
(IPL) custom

both solar and
e, especially w
pt those IPL sa

enerated by p
equire that RE
o need of any
pliance with t
iveness. The M
andard Repor

d for complian
city where the
rce. A review
e issue.74 Two

mpt. This is a rel
Maryland for 20

-fueled electricit

0. 

nd Tier II. Tie
methane), 
ng facilities. T
percent by 20
igation expire
ut the Tier II 
om photovolt
cal 2012 or la

xtends as far w
or sources that
ewable projec

arger than the 
incentive for 

Wh); declining
However, 

obligation, 
During this tim
Wh. Installed p
ble probability
point. Given 
s, Maryland s

will serve its 

REC price wi
eration. Howe

es and should 
the period unt

mers is set at $
d non-solar Ti
with solar RE
ales from the 

pre-existing 
ECs be additi
y incentive. A
the Maryland
Maryland Pub
rt of 2012, [3
nce in 2010. T
e Maryland R

w of the five 
o of the sourc

latively narrow 
10: 64.1 million

ty and renewable

 

r I 

The 
022.72 
es in 

taic 
ater.  
west 
t fail 
cts in 
cost 

g to 

me, 
prices 
y that, 
the 

should 

ill not 
ever, 
be 
til the 
4 per 

ier I 
EC 

RPS. 

onal. 
As a 
d RPS 
blic 
7] 

That 
RPS 

ces 

n MWh 

es can 



 
 

were hydr
1912; whi
1984.  
 
With no fu
to have ex
sources to
 
Pulp and p
residues, c
waste mat
black liqu
mill. Acco
for indust
Today, ne
recovery. 
energy so
the countr
pulp and p
1940s and
provided 
 
The issue 
“renewab
existing s
is a waste
to provide
actually u
they serve
REC mark
 
It has been
renewable
However,
maximum
RPS and n
unknown 
existing re
program t
effectiven
determinin
generation
 

8.3.2 S
 
Maryland
terms of a
MW must
                
75 http://ww
 

ropower plant
ile the Trento

fuel costs and 
xtremely low 
o be dispatche

paper mills ge
commonly kn
terial to publi

uor contains m
ordingly, sinc
trial processes
early all black
Since black l
urce. Because
ry it is not sur
paper mills. T
d would be bu
an additional 

we raise here
le” energy, bu
ources, such a

e of the rate pa
e a windfall re
undermines th
e to drive the 
ket is of no us

n argued that
e generation w
, there is no w

m, and if so, w
not all states a
and may be a
enewable sou
to exclude pre
ness of its pro
ng whether it
n from existin

State Approv

d’s electricity 
a PPA in Mary
t obtain a Cer
                     

ww.babcock.com/

ts. The Blewe
on, NY hydrop

with the maj
variable oper

ed and have n

enerate substa
nown as black
ic waters is hi
more than half
ce 1935 pulp a
s and electrici
k liquor gener
liquor is deriv
e substantial q
rprising that t
These mills, tw
urning these m
revenue strea

e is not wheth
ut whether RP
as 100-year o
ayers’ money
evenue stream

he value of the
market price 
se in stimulat

this problem
will be absorb
way to know w
when the RPS 
allow pre-exi
a large percen
urces to partic
e-existing sou
gram, while c

t had met its g
ng sources tha

val Process 

market is der
yland. Howev
rtificate of Pu
                 

/about/history.ht

ett hydropowe
power plant c

or capital cos
rating costs. E
no need for the

antial quantit
k liquor, are h
ighly restricte
f of the energ
and paper mil
ity, and to rec
rated in pulp a
ved from woo
quantities of t
the other three
wo in Virgini
mill wastes fo
am from its R

her hydropow
PS programs 

old hydropow
y, since, as the
m that does no
e program. Si
of RECs dow

ting new rene

m may be self-
bed into the sy
whether this s
will begin to
sting generati

ntage of the ta
cipate. If it ch
urces from gen
continuing to 
goal for renew
at was “additi

regulated, and
ver, State law

ublic Conveni

tml 

er plant in No
commenced o

sts amortized
Existing hydro
e subsidy pro

ies of the resi
highly toxic to
ed under Fede
gy content of t
lls have been 
cover the chem
and paper mil
ody materials 
this waste are
e very large s
ia and one in P
or energy as th
RPS.  

wer or black li
should permi
er facilities o
e Maryland R
ot incentivize
ince these pre
wn to the poin
wable energy

-correcting, si
ystem and new
saturation wil
 serve a posit
ion to be used
arget for those
ooses to addr
nerating salea
count the pre

wable generat
ional” to that 

d so there is n
w specifies tha

ence and Nec

orth Carolina 
operations in 1

long ago, the
opower plant

ovided by the 

idues from th
o aquatic life
eral and state 
the wood fed 
 combusting b
micals emplo
lls is concentr
it is technica

e generated at
sources of Ma
Pennsylvania
hey have for y

quor-fired ge
it the use of “

or 50-year old
Report shows, 
e new investm
e-existing sou
nt (currently $
y developmen

ince at some p
w renewable 
l occur at lev
tive purpose. 
d, the availab
e states that h
ress this probl
able RECs an
e-existing ren
tion. Marylan
occurring at 

no requiremen
at a wind-gen
cessity (CPCN

commenced 
1901 and was

ese hydropow
ts are routinel
RPS. 

he pulping pro
and so the di
environment
into the dige
black liquor75

oyed in the pu
rated and bur

ally considered
t pulp and pap
aryland’s REC
a, date back to
years, whethe

eneration shou
“anyway” cred
d paper mills, 
 almost all of

ment. Moreove
urces generate
$0.002 per kW
nt.  

point all of th
generation w

vels below a st
Since not all 

ble pool of “an
have an RPS a
lem, Marylan

nd thereby im
newable energ
nd could also i
the start of its

nt that the PSC
nerating facilit
N) from the P

operations in
s refurbished 

wer plants are 
ly among the 

ocess. These 
scharge of th
al laws. How
ster of a kraft
5to generate s

ulping process
rned for energ
d a “renewab
per mills acro
Cs are pre-exi
o the 1930s an
er or not Mary

uld be conside
dits. Allowing
to generate R

f the money g
er, this practic

e RECs at no c
Wh) where the

he pre-existing
will be needed

tate’s RPS 
states have an

nyway credits
and allow pre
nd could revis

mprove the cos
gy in Marylan
include any n
s program. 

C approve the
ty greater than

PSC. The issu

 

105

n 
in 

likely 
first 

is 
wever, 

t pulp 
steam 
s. 
gy 
le” 

oss 
isting 
nd 
yland 

ered 
g pre-

RECs 
goes 
ce 
cost, 
e 

g 
d. 

n 
s” is 
e-
se its 
st-
nd in 
new 

e 
n 70 

uance 



106 
 

of a CPCN
issues, inc
wind farm
statute exe
farms rece
that will b
 
8.3.3 Z
 
Many of M
residentia
have most
will have 
wind farm
that requir
properties
but has de
project. A
pursuing a
applicable
authorizat
three addi
comment 
400 foot h
proposed 
ordinance
 

Figure 8-7. 

 
There may
communit
zoning or
$4.1millio
kW wind 
 

                
76 Comment
77 The count

N is a formal 
cluding enviro

m and has not 
empting wind
eived PSC ap
be the path co

Zoning Ordin

Maryland’s co
al-scale system
t of Maryland
a significant 

m was propose
red a minimu
s on the Natio
etermined tha

A majority of t
a modificatio
e to unincorpo
tion and a bui
itional wind f
on a propose

high turbine) 
projects, such

e is adopted as

Maryland Ene

y be greater l
ties. Somerse
dinance that s
on grant from
turbine. 

                     
ts are due on Jun
ty is considering

adjudicatory 
onmental and
denied any ap

d farms of les
pproval and ha
ommonly purs

ances 

ounties have 
m. Allegany a
d’s ridgeline w
impact on the
ed to be locat

um setback of 
onal Registry 
at the project w
the elected co
n of the restri
orated areas. 
ilding permit.
farms are prop
d zoning ordi
for new wind
h a requireme
s proposed.  

ergy Administra

ocal acceptan
et County, the
specifies a 75

m the Marylan

                 
ne 15, 2012 
g a proposal to in

process that i
d noise related
pplications. H
s than 70 MW
ave been cons
sued by Mary

adopted wind
and Garrett Co
wind resource
e likely devel
ted in Allegan
f 2,000 feet fro
of Historic Pl
was not viabl
ommission of
iction. Garret
In order to in
. Garrett Coun
posed in the c
inance that w

d farms in the 
ent would pre

ation: Counties 

nce for comm
e southernmos
50 foot setbac
d Department

ncrease the requi

includes publ
d issues. The 
However, sub
W from the CP
structed in M

yland wind far

d power zonin
ounties are th
e. For this rea
lopment of mo
ny County, co
om the neares
laces. The de
e under the C

fficials have s
t County doe

nstall wind tur
nty is home to
county. Garret
ould establish
County. It is 
clude develop

with Wind Ord

mercial scale w
st county on M
k77 and the C
t of Energy, i

irement to 1,000

lic participatio
Maryland PS

bsequent to the
PCN formal a

Maryland. It ca
rm developer

ng ordinances
he two western
ason, zoning c
ountain wind

ounty authorit
st residence a
veloper has r

County’s restr
ince been rep
s not currentl
rbines, develo
o the Backbo
tt County off
h a 5:1 setbac
 not clear wh
pment, but th

 
dinances 

wind power in
Maryland’s ea

City of Crisfiel
is preparing to

0 feet. 

on and addres
SC has issued 
e amendment
adjudicative p
an be reasonab
rs. 

s, most of whi
rnmost counti
constraints in 

d resources in 
ties adopted a
and 5,000 feet
received a CP
rictions and ha
placed and the
ly have zonin
opers need on
ne Mountain 

ficials are curr
ck requiremen
hether, given t
his is likely to 

n Maryland’s 
astern shore h
ld in Somerse
o construct a 

sses all releva
a CPCN for o

t to the Maryl
process, two w
bly anticipate

ich only apply
es in the state
those countie
Maryland. A

a zoning ordin
t from school

PCN from the 
as suspended 
e developer is

ng ordinances 
nly grid 

wind farm an
rently76 solici
nt (2,000 feet 
the layout of t
be the result 

coastal 
has adopted a
et County, wi
300 foot tall,

 

ant 
one 
land 
wind 
ed 

y to 
e and 
es 

After a 
nance 
ls and 
PSC, 
the 

s 

nd 
iting 
for a 

the 
if the 

a 
ith a 
 750 



 
 

8.4 Dela
 
Delaware 
areas with
resource h
Delaware
developm
 
Delaware 
resources 
leading w
generation
Governor
current pr
effective i
 
Delaware
generators
net meteri
ownership
100kW fo
authorized
standard i
residentia
incentives
 
8.4.1 S
 
Delaware
are subjec
a PPA bet
higher tha
legislature
states (e.g
promulgat
statute spe
Requirem
install a si
for the mo
which no 
 
8.4.2 D
 
Delaware
The desig
competing
                
78 Developm
(PTC) and t
79  Under th
lines and the
location alo

aware  

has a long co
hin a reasonab
has been the s
’s modest, bu

ment of wind tu

has provided
in Federal w

wind power res
n. Based on s
, the Delawar

rices.78 Delaw
in encouragin

’s utilities off
s larger than 5
ing with exce
p of the assoc
or farm custom
d aggregate c
interconnectio
al wind turbin
s for wind pow

State Approv

’s electricity 
ct to review b
tween NRG B
an for fossil fu
e. The PSC ha
g., Pennsylvan
ted reasonabl
ecifically prec

ments for large
ingle large (2
ost analogous
height restric

Delaware RP

’s RPS is com
gn of the RPS 
g interests.  
                     

ment of this proje
the DOE Renewa
e Delaware statu
e noise limit is n
ng the property 

oastline along
ble distance o
subject of sign
ut still potenti
urbines desig

d significant p
aters off the D
search institu
pecific direct
re PSC approv

ware is also a m
ng the develop

fer small wind
500 watts, up

ess generation
ciated REC. In
mers on resid
apacity limit 
on requiremen
es, but has no
wer generatio

val Process 

market is reg
y the Delawa

Bluewater and
uel-fired gene
as approved p
nia, Maryland
le siting and n
cludes local g
er systems hav
2 MW) turbine
s structure in t
ction was auth

PS Design  

mplex and has
recognizes th

                 
ect is currently s
able Energy and
ute the minimum
no more than 5 d
line.  

g the Atlantic 
of the coast an
nificant discu
ally valuable 

gned to operat

political, techn
Delaware coa

utions and is d
tion from the 
ved the first P
member of R
pment of new

d rebate progr
p to maximum
n compensated
ndividual syst
ential rates an
for this progr
nts and has pr
ot addressed l
on or equipme

ulated and th
are Public Ser
d Delmarva P
eration. Howe
purchases of w
d) as needed t
noise requirem
governments f
ve not yet bee
e at its campu
the city’s cod
horized.  

s been modifi
he anyway cre

suspended becau
d Energy Efficien
m setback is 1.0 t
decibels above av

Ocean and th
nd in the Dela
ussion, there h

coastal resou
te in lower wi

nical and econ
ast. The Unive
deeply involve
Delaware leg

PPA for offsh
GGI and has 

w renewables. 

rams of $0.30
m incentive of 
d at the retail 
tem limits are
nd 2 MW for 
ram is five pe
romulgated m
large scale ins
ent purchases

erefore contra
rvice Commis
Power for offs
ever, this deci
wind power b
to meet Delaw
ments for resi
from adopting
en developed
us in Lewes, c
de – an electri

ied a number 
edit issue and

use of the pendin
ncy Loan Guaran
times the height 
verage existing n

he Delaware B
aware Bay itse
has been relat
urces. Howev
ind ranges.  

nomic suppor
ersity of Dela
ed in efforts t

gislature and w
hore wind pow
adopted a hy
 

0 to $1.25 per
f $2,500 per in

rate for the g
e set at 25 kW
commercial o

ercent of peak
mandatory setb
stallations. De
s. 

acts for the pu
ssion (PSC). T
shore wind po
ision was effe

by Delmarva P
ware RPS requ
idential wind 
g more restric
. When the U
city officials t
ic transmissio

of times sinc
d provides a c

ng expiration of t
ntee Program (L
of the turbine (b

noise level up to

Bay and relat
elf. While the
tively limited 
er, his may ch

rt for the dev
aware is one o
to advance of
with the supp
wer substantia
ybridized RPS

r watt of insta
nstallation. Th
generator, wh
W for resident

or industrial c
k demand. Th
back and nois
elaware does 

urchase of ren
The Delaware
ower at prices
ectively made
Power from f

quirements. D
power units.7
ctive requirem

University of D
treated the ap

on line suppor

e its initial ad
complicated re

the Section 45 P
LGP).  
base to tip of a b
o a maximum of 

ively undevel
e offshore win
interest to da

hange with th

elopment of w
of the nation’s
ffshore wind p
port of the 
ally greater th

S that should b

alled capacity
he state mand
o retains 

tial customers
customers. Th
e state has ad
se standards f
not offer tax 

newable ener
e PSC did app
s substantially
e by the 
facilities in ot
elaware has 
79  The Delaw
ments. 
Delaware sou
pplication as o
rt structure – 

doption in 200
esolution of 

Production Tax C

blade) from prop
60 decibels at an

 

107

loped 
nd 
ate in 
he 

wind 
s 
power 

han 
be 

y for 
dates 

s, 
he 

dopted 
for 

rgy 
prove 
y 

ther 

ware 

ught to 
one 
for 

05. 

Credits 

erty 
ny 



108 
 

At this tim
comply w
Sales to in
escalating
requireme
obligation
currently 
 
The statut
schedule g
schedule i
in the sch
monthly b
2013, for 
state insta
renewable
customer-
 
While AC
RPS. The 
the schedu
initially p
the ACP f
MWh ($0
30 percen
by retail e
the requir
in service
for compl
than 5 per
    
8.5 Dist
 
The Distri
developm
residentia
such as its
energy. T
program i
fund, inte
saving me
wind proj
 
The Distri
RPS has s
solar REC
annually u

                
80 Early vers
81 The requi
82 These req

me all IOUs, r
with the RPS o
ndustrial cust
g scale similar
ent is 20 perce
n to 25 percen
are set at 0.40

te provides th
given certain 
if program co
edule if progr
bill. The prog
in-state instal

allations with 
e energy gene
-sited wind ge

CPs serve littl
Delaware AC

ule has becom
ay $25 per M
for that suppli
0.08 per kWh)
nt) use of ACP
electric suppli
rement that no
 before Janua
liance can be 
rcent of RECs

trict of Colu

ict of Columb
ment of comme
al wind power
s PACE progr
he District’s i
includes elect
nded to raise 
easures in low
ects in remot

ict does enfor
separate sched
C schedules es
until it reache

                     
sions of the RPS
irements apply o
quirements are pa

retail electric 
or, for the latt
omers with a 
r to other stat
ent. Recent re
nt in 2025. W
0 percent and

hat, commenc
market condi

osts exceed th
ram costs resu
ram includes 
llations where
a 75 percent 

erators within
enerator can a

e purpose in s
CP is intended
me too stringe

MWh of shortf
ier increases t
). However, if
Ps for complia
iers, the PSC 
o more than o
ary 1, 1998. F
generated by 
s may be gene

umbia  

bia does not h
ercial scale w
r developmen
ram, PSC inc
interconnectio
tric and natura
approximatel

w income hom
e locations.  

rce a RPS tha
dules for Tier
scalate over t
es 20 percent 

                 
S had allowed th
on a mid-year (Ju
art of, not in add

suppliers, mu
ter suppliers, a
peak load of 
es in the regio
evisions exten
ithin those pe

d rise over tim

ing with the 2
itions. The sta

hree percent o
ult in an incre
compliance m

e 50 percent o
in-state work

n PJM and adj
also generate 

several state p
d to strongly 
ent. Suppliers
fall into Delaw
to $50 per MW
f, notwithstan
ance for a per
may relax the

one percent of
For 2012, this 

sources that 
erated by suc

have sufficien
wind power an
nt. Accordingl
centives, and b
on standards 
al gas bill sur
ly $20 million

mes and comm

at is similar in
r I, Tier II and
ime. The Tier
in 2020. Tier

ese suppliers to 
une 30) basis rath
dition to, the bas

unicipal utiliti
a comparable

f more than 1,
on. The curre
nd the program
ercentages are

me to 3.50 perc

2014 schedule
atute authoriz
f retail electri
ease of four p
multipliers fo
of the equipm

k force. While
joining servic
RECs, but on

programs, the
incentivize co
 who fail to s
ware’s renewa
Wh and after 

nding these hi
riod of three y
e RPS schedu
f each year’s r
means that n
were placed i
h older sourc

nt wind resour
nd the area is 
ly, most of th
business ener
theoretically 

rcharges that f
n per year com

mercial buildi

n many respec
d solar RPS. A
r I requiremen
r II includes m

opt out of the pr
her than on a cal
ic requirement. 

ties and rural 
e RPS comme
500 kW are e

ent requiremen
m out to 2025
e minimum “c
cent in 2025.

e; the PSC m
zes a discretio
icity costs in 

percent or mor
or in-state win
ment is manuf
e RECs can ge
ce areas, energ
nly if the syst

ey are a key c
ompliance an

secure sufficie
able energy f

r the second y
igh ACPs, the
years and a sh
ule. Additiona
retail sales m

no more than 1
in service prio

ces.  

rces or availa
too densely p

he District’s re
rgy rebate pro
apply to wind
fund a sustain
mmencing in 
ings in the Di

cts to the “stan
As in Virginia
nt is 5.0 perce

municipal soli

rogram. 
lendar year basi

electric coope
encing in 201
exempt. The R
nt is 8.5 perc
5-202681 and 
carve outs” fo
82  

may accelerate 
onary freeze i
a year and a m
re in the aver

nd turbines in
factured in De
enerally be su
gy sold or dis
tem is sited in

component of 
nd to serve as 
ent RECs for 
fund. After th
year it increas
ere is widespr
howing of ade
ally concerns 

may be met by 
12 percent of 
or to 1998; fo

able land to su
populated for 
enewable ene
ograms are lim
d power insta
nable energy 
2012, focuse

strict rather th

andard” RPS d
a and other st
ent for 2012 a
id waste and l

s. 

eratives must
3.80  
RPS establish
ent and the 20
increase the 

or solar PV th

 or decelerate
in the complia
mandatory fre

rage customer
stalled before
elaware and fo
upplied by 
splaced by a 
n Delaware.  

f the Delaware
an indicator t
compliance m
e first year of
es to $80 per 
read (greater t
equate planni
are addressed
resources pla

f the RECs ne
or 2020 no mo

upport 
significant 

ergy programs
mited to solar 
allations. The 
trust fund. Th

es on energy-
han investing

design. The D
tates, the Tier
and increases
large hydropo

 

t 

hes an 
020 

hat 

e the 
ance 
eeze 
r’s 
e 
for in-

e 
that 
must 
f use, 

than 
ing 
d by 
aced 
eded 
ore 

s, 

D.C. 
his 

g in 

D.C. 
r I and 
s 
ower 



 
 

sources. T
category i
annually u
obligation
RPS for th
motivate c
should en
generation
levels ($0
 
The D.C. 
The progr
definition
costs are l
providing
new renew

The Tier II RE
is phased out 
until it reache
n of 20 percen
he Tier I oblig
compliance w

ncourage comp
n. As in the M

0.05 per kWh)

RPS, like som
ram provides 

n of renewable
low, most of t

g additional re
wables.  

EC obligation
by 2020. A s

es 2.50 percen
nt renewable a
gation is $50 

with the standa
pliance with t

Maryland RPS
) that may not

me others disc
no limitation

es that include
the payments

evenues to exi

n is currently 2
olar REC req

nt in 2023. Th
and not in add
per MWh ($0
ard. For Tier 
the standard b
S, the solar AC
t be sufficient

cussed herein
n on the age of
e source categ
 by District ra
isting sources

2.5 percent of
quirement, cur
he solar REC 
dition to that 
0.05 per kWh
II obligations

but will not se
CP is initially
t to support n

n, does not att
f the sources 
gories discuss
atepayers und
s rather than p

f sales and is 
rrently 0.50 p
carve out is p
requirement. 

h), a level that
s the ACP is $
erve to incent
y high ($0.50
new solar gene

tempt to addre
of the renewa
sed earlier. A
der the D.C. R
providing an i

reduced each
percent of sale
part of the ove
 The ACP pro
t should be su
$10 per MWh
tivize new lar
per kWh), bu
eration.  

ess the issue o
ables and inco

Accordingly, w
RPS program 
incentive to th

h year until th
es, increases 
erall RPS 
ovided by the
ufficient to 
h, a level that
rge hydropow
ut then declin

of anyway cr
orporates a br
while program

are simply 
he developme

 

109

he 

e D.C. 

t 
wer 
nes to 

edits. 
road 

m 

ent of 





 
 

9.0 Mid
 
The comp
Bays, Pam
sea therm
are oriente
warm sea
more prom
 
The Mid-A
resource a
to surface
local wind
features su
 
The wind 
Study (EW
few long-
temporal v
any, data 
wind reso
This may 
could be a
stable noc
 
The occur
cyclones i
scope of t
study [41]
maintaine
excess of 
that the E
offshore m
characteri
 
In this rep
plain; 3) s
region as 
addition, e
shallow ba
which the 
the wind r
  
9.1 East
 
This secti
Wind Inte
assimilati
the wind r
onshore si

d-Atlantic 

plexity of the 
mlico sound a

mal contrasts a
ed nearly perp
son wind dire
minent warm 

Atlantic geog
across the reg
e cooling of th
d features are
uch as the Be

resource ana
WITS) [1] and
term anemom
variations in 
on the vertica

ource [39] [40
be valid unde

a poor approx
cturnal bound

rrence of very
in the Mid-At
this report to e
] of near-coas

ed by the Nati
115 kt (59 m
ast Coast can

must survive w
istics shown p

port we distin
shallow bays 
a whole, thus
emphasis in M
ays and sound
lower capital 

resource assess

tern Wind 

on presents a
egration Study
on system tha
resource at se
ites chosen fo

Wind Res

Mid-Atlantic
and other sma
and abrupt cha
pendicular to
ection is more
season role.  

graphic variab
gion. A warm 
he elevated w
 the large sca

ermuda High. 

alysis here is b
d partly on wi

meter measure
atmospheric s
al wind profil
0] have been m
er neutrally st
ximation in th
dary layer ove

y high wind v
tlantic are als
estimate risks
stal east coast
ional Hurrican

m/s) in only 4 o
n expect 103 k
worst case ev
previously in 

guish 4 main 
and sound an

s we focus on
Mid-Atlantic w
ds and coastal r

costs are offse
sment and loc

Integration

an overview o
y (EWITS) [1
at combines a
elected onshor
or detailed an

source 

c shoreline an
all inlets result
anges in surfa
 the prevailin

e southerly an

bility introduc
season pheno
estern region

ale winds due 
 

based partly o
ind observatio
ements at hub
stability and t
le at fixed off
made by extra
table conditio

he bays and so
er both land an

velocities asso
o important c
s for offshore 
t tropical cycl
ne Center cov
out of 106 ye
kt hurricane w
vents so it is p
Table 4.1.  

geographic r
nd 4) offshore
n the shallow b
wind has thus
regions are lar
et by weaker w

cations of wind

n Study (E

f the Mid-Atl
1] for the thre
a high resoluti
re and coastal
alysis in that 

d local featur
ts in small sca
ace roughness
ng cool season
nd local topog

ces complex s
omenon know
 after sunset [
to the prevail

on the model r
ons from tall 

b height and li
their impact o
fshore location
apolating buoy
ons that are co
ounds and like
nd sea. 

ociated with w
considerations

wind turbine
lones was bas
vering the yea
ars, and using

winds once ev
prudent to des

regions: 1) the
 ocean. There
bays and soun
s far been on 
rgely unexplor
winds is inves
d measuremen

WITS) 

lantic wind re
ee-year period
ion mesoscale
l locations an
study were th

res such as the
ale local wind
s. The Appala
n westerly wi
graphic featur

seasonal and d
wn as the noct
[38]. Superim
ling synoptic 

results from t
towers, rawin
ittle informati
on the vertica
ns. Several re
y data to hub 
ommon in the
ely underestim

weather event
s for wind de
es associated w
sed on the Hu
ars 1899-2004
g an extreme 
very 10 years.
sign them to s

e western, ele
e is a lack of w
nds where tal
ridgeline and
red as a poten

stigated elsewh
nts used is giv

esource using
d 2004-2006. 
e model with 

nd several tho
hose that were

e Chesapeake
d circulations
achian mount
nd direction, 
res such as va

diurnal variat
turnal low lev

mposed on the
 weather syst

the Eastern W
nsondes and b
ion about the

al wind profile
ecent estimate
height using 

e marine boun
mates the win

ts such as nor
velopment, b
with these ev

urricane Datab
4. The study f
value analysi
 Wind turbin

survive 100-y

evated region;
wind measure
ll tower data i
d offshore reg
ntial wind reso
here in this rep

ven in Table 9

g the recent N
The study us
wind measur

ousand offshor
e free from co

e and Delawa
s driven by lan
ains to the we
however the 

alleys likely p

tions in the w
vel jet (LLJ) i
ese regional a
tems and clim

Wind Integrati
buoys. There 
 spatial and 
e. There is litt
es of the offsh
a log-law rel

ndary layer, b
nd resource in

r’easters or tro
but it is beyon
vents. A recen
base (HURDA
found winds i
is they estima
es installed 

year storm 

; 2) the coasta
ements for th
is available. In
gions, while in
ource. The exte
port. A summ
-1. 

REL Eastern 
ed a data 
rements to ass
re locations. T
onflict with o

 

111

re 
nd-
est 

play a 

wind 
is due 

and 
matic 

ion 
are 

tle, if 
hore 
lation. 
but it 
n the 

opical 
nd the 
nt 
AT) 
in 
ated 

al 
e 
n 
nland 
ent to 

mary of 

sess 
The 

other 



112 
 

interests (
wind reso
highlands
coastal pla
 
Table 9-1. S

 
EWITS win
 
Figure 9-
100m for 
that are re
coast/bays

Aberdeen3

Crisfield

Bay Applica
Scaled (alpha
Eastville

Newport New

Wallops

Coastal Plai

Chesapeake 

Ocean Appl
Scaled (alpha
Ridgeline

Ridgeline A
Scaled (alpha

Model Data
Ridge
Coastal
Ocean

Measur

6. Alpha = 0.25

[1] Giovanni G
coastal locatio

References:

Notes:
1. Height Abo
2. PJM - Day O
3. Aberdeen d

4. Wind Shear
5. Scaled per A

(navigation, m
ource. The stu
s, along the co
ain, nor in oth

Summary of the

nd resource estim

-1 shows the E
the years 200

epresentative 
s/sounds, and

Jan0

Oct0

ation Extr
a = 0.08)5

Jun0

ws Aug

Sep0

in ApplicationInter

Light 1985

lication
a = 0.08)5

Dec

Application
a = 0.25)6

a EWITS
2004

red Data D

5; Hilly, Forested Terr

Gualtier and Sauro Sec
ons in Southern Italy,"

ve Ground (meters)
On-Peak = 0700 - 2300
ata collect from sonde

r: U2 = U1 * (z2 / z1)Alp

ASME with Alpha = 0

military, etc.),
udy provides a
oast, and offsh
her possible h

e Wind Resourc

mates were provi

EWITS locati
04-2006. Also
of the range o

d offshore that

08-Jun10 50m
100m
150m 

08-Oct09 76m

rapolated 100m 

06-May08 49m
75m
110m

g06-Dec07 51m
85m
97m

09-Feb10 46m
76m
91m

rpolated 100m

5-2010 43m

100m

c09-Nov10 80m

100m

4-2006 100m 

Dates
Height

(m)1

rain [1]

cci, "Wind Shear Coef
" Renewable Energy, 

0; Night Off-Peak 2301
es between 6-7 am ES
ha

0.04 to 0.08 over open 

 and in this se
a baseline esti
hore. EWITS
high resource 

ce Assessment a

ided only at 80 a

ions, the locat
o shown in the
of geographic
t have been se

On-Peak2 Off-P

D4.94 -
D5.8 -
D6.5 -
D8.2 N8.

D8.3 N8.

D5.5 N5.
D6.0 N6.
D7.2 N8.
D6.1 N6.
D6.7 N7.
D6.9 N7.
D7.3 N7.
D9.1 N9.
D9.8 N9.

D7.1 N7.

D8.1 N8.

D8.6 N9.

D8.7 N8.

D9.2 N9.

D9.4 N9.4
D7.4 N8.0
D9.9 N9.9

Mid-Atlan
t DJF

fficients, roughness le
vol. 36, pp. 1081-1094

-0659
ST

sea with light - moder

ense EWITS 
imate of the w
did not evalu
locations alo

and Locations o

and 100m AGL (

tion symbols 
e figure is a s
c conditions in
elected for fu

eak2 On-Peak Off
D4.7
D5.7
D6.6

.6 D7.4 N

.7 D7.5 N

.8 D5.8 N

.5 D6.2 N

.0 D7.3 N

.4 D6.5 N

.2 D6.9 N

.6 D7.0 N

.3 -

.1 -

.8 -

.8 D7.2 N

.5 D7.6 N

.1 D8.1 N

.8 D6.9 N

.3 D7.3 N

D7.5 N7
D6.6 N7
D9.6 N9

ntic Winds
MAM

ength and energy yiel
4, 2011.

rate Class 3 winds

gives a realis
wind resource
uate the wind 
ong the coast a

of Wind Measu

(above ground le

are colored a
subset of EWI
n the mountai

urther detailed

f-Peak On-Peak O
- D3.8
- D4.7
- D5.3

N8.1 D5.9

N8.6 D6.1

N5.6 D3.9
N6.3 D4.3
N7.7 D4.8
N5.9 D5.5
N6.6 D5.6
N6.9 D5.1

- -
- -
- -

N7.6 D4.7

N7.9 D5.8

N8.5 D6.2

N7.0 D5.6

N7.4 D5.9

.7 D5.6 N

.5 D5.1 N

.9 D7.6 N

JJA

lds over 

stic evaluation
e in the Mid-A

d resource in t
and in the bay

urements 

evel) heights.  

according to t
ITS locations
ins, along the

d study in this

Off-Peak On-Peak
- D5.3
- D6.2
- D6.8

N6.1 D7.2

D6.2 D7.2

N3.8 D4.5
N4.3 D5.1
N5.2 D5.9
N4.8 D5.5
N5.2 D5.9
N5.0 D5.3

- D6.7
- D8.3
- D9.0

N5.1 D5.8

N6.0 D6.9

N6.4 D7.4

N5.9 D7.1

N6.2 D7.5

N6.2 D6.9
N6.5 D6.0
N8.1 D8.3

A S

n of the availa
Atlantic weste
the Mid-Atlan
ys and sounds

 

the mean wind
s, numbered 1
e 
s report. The 

k Off-Peak
-
-
-

N7.1

N7.3

N4.6
N5.3
N6.5
N5.3
N5.9
N5.5
N6.4
N6.4
N8.8

N6.4

N7.3

N7.8

N7.2

N7.6

N7.6
N7.0
N8.4

SON

 

able 
ern 
ntic 
s.  

d at 
1-25, 



 
 

EWITS o
range 0.40
 

Figure 9-1. 
The number
Mountain: 1
study. Addit
and the Sou

 
Figure 9-
combined
shown are
equal to th
> about 7 
during the
in late afte
up after su
the order 
about 6-7 
the west a

ffshore wind 
0-0.45, for the

Measurement 
red sites are a su
1-8, Coast: 9-16 
tional offshore m

unds in North Ca

-2 summarize
d, and for the 
e local time (E
he fraction of
m/s for exam

e summer in t
ernoon. For th
unset. Offsho
of 1-2 m/s. T
m/s in the co

and 8.5-9 m/s 

resource eval
e offshore loc

sites for selecte
ubset chosen to re

Offshore: 17-25
measurements ar
arolina. 

s the seasona
separate mou
EST). The are
f time that the
mple occur abo
the early to m
he mountain s

ore winds > 9 
he results fro

oastal and bay
(class 6-7) o

luation indica
cations.  

d PJM nodes. 
epresent the rang

5. Sites are color
re not shown ind

l and diurnal 
untain, coastal
ea between w
e wind has a v
out 1/3 of the

mid-morning in
sites, cool sea
m/s occurs ab
m the EWITS

y/sound region
ffshore (beyo

ates wind spee

ge of conditions
ed according to 

dividually. There

variability in
l and offshore

wind contours,
value in the ra
e time for the 
n all regions b
ason (DJFMA
bout half the t
S study indica
ns (class 3), 7

ond 3 nm).  

eds of 8-9m/s

s along the Appa
100m annual me

e are no location

n the wind spe
e subsets defi
, as a fraction
ange bounded
coastal sites. 
but at slightly

A) winds decr
time. Overall
ate annual me
7-8 m/s (class

s, with capaci

 

alachians, coastli
ean wind speed 

ns in the Delawar

eed at 100 m f
ned in Figure

n of the total a
d by the conto

The lowest w
y different tim
rease in the af
l, the diurnal v
ean wind spee
s 4-5) in the e

ity factors in t

ine and offshore
from the EWITS
re, Chesapeake B

for the 3 year
e 1. All times 
area of the plo
ours. Wind sp
wind speeds o
mes, and incre
fternoon and p
variations are
eds at 100m o
elevated regio

 

113

the 

. 
S 
Bays 

rs 

ot, is 
peeds 
occur 
ease 
pick 
e on 
of 
on to 



114 
 

Figure 9-2. 
Study for 20
Contours ar

 
A detailed
is shown i
(mountain
“coastal”)
averaged 
reduction 
WPD vari
The midd
indicate su
over a mo
 

Seasonal and D
004-2006. All ye
e wind speed in 

d view of the 
in Figure 9-3
n, coast, offsh
). The other y
over each mo
in intermitten

ies substantia
day minimum 
ubstantial var

onth. 

Diurnal Charac
ears and all num
m/s, colored con

seasonal and 
3. This shows 
hore) and the v
years are simil
onth. The thic
ncy of the WP

ally across the
survives the 

riations in the

cteristics of the 
mbered locations 

ntour spacing is 

diurnal varia
the variabilit

variability ac
lar. Each plot

ck black line i
PD for the reg
ese 25 sites, b
averaging bec

e hourly WPD

100m Wind fro
for each of the g
every 0.5 m/s. 

ability in the w
ty from site to
ross the subse

t is the mean W
is the mean W
gion as a who
ut is clearly r
cause it is a b

D, which varie

om the EWITS.
geographic subse

wind power d
o site within e
ets. (“Bays/so
WPD at each

WPD (total W
ole. The diurn
reduced when
broad regiona
es also with lo

  
ets defined in Fi

density (WPD
each geograph
ounds” in the 

h site for each 
WPD per site), 

nal variability
n the total pow
l characteristi
ocation, even

 

gure 1 are comb

D) for the year
hical subset 
figure legend
hour of day, 
and shows th

y in the availa
wer is conside
ic. These resu

n when averag

 

bined. 

r 2004 

d = 

he 
able 
ered. 
ults 
ged 



 
 

Figure 9-3. 
Each graph 

 
9.2 Win
 
The left p
locations 
Anemome
measurem
model/dat
measured 

Diurnal variab
corresponds to o

d measure

panels in Figu
for the most r
eter data for a

ments are show
ta comparison
winds and th

bility in Wind P
one of the numb

ements and

ure 9-4 show t
recent year (2
available year
wn in Table 9
ns are not tim
heir variability

Power density (W
ered locations sh

d comparis

the seasonal/d
2006) that are
rs between 20
9.1. With the 

me-coincident,
y. The two m

WPD) for each 
hown in Figure 1

sons with 

diurnal variab
 closest to wi

006-2009. The
exception of 
, but they nev
iddle left pan

month of 2004.
1. Model output 

EWITS 

bility at 100m
ind measurem
e on-peak and
the Chesapea

vertheless give
nels correspon

.  
taken from EW

m for individu
ments. The rig
d off-peak tim
ake Light Tow
e an idea of th
nd to EWITS 

 

WITS. 

ual EWITS 
ght panels sho
me periods for
wer data, the 
he actual 
locations on 

 

115

ow 
r the 

the 



116 
 

Eastern Sh
show over
terrain. Th
is most lik
roughness

Figure 9-4. 
Locations (l
anemometer
MD, NPTN
CHLT2=Ch
anemometer

 

hore (number
rall weaker w
he winds on t
kely due to th
s of the Bay a

Seasonal and d
left panel), that a
r data at Chesap
=Newport News

hesapeake Light 
rs. 

rs 12 & 13 in 
winds. This is 
the Eastern Sh
he larger open
allows the we

diurnal variabil
are closest to buo
eake Light Towe
s, VA, WALL=W
Tower(43m). Bl

Figure 9-1) t
partly due to 

hore are stron
n water fetch o
sterly or south

lity in wind spee
oys and availabl
er (two bottom p
Wallops, VA. NB
lue squares: EW

that are close
interannual v

nger relative to
of the Chesap
herly winds t

ed at EWITS. 
le tall tower data
panels). The data
BDC stations:  B

WITS locations; g

e to the Crisfie
variability, or
o the wind at 

peake Bay to t
to accelerate a

a (right panel) an
a time periods ar
BISM2, TCBM2
green dots: buoy

eld (CRSF) to
r to the influen
t Newport New
the west; the 
as they traver

nd a comparison 
re given in Table
2(10m), WAHV2
ys; orange triangl

ower (76m), b
nce of the loc
ws (NPTN). T
smaller surfa

rse the Bay. 

of EWITS and 
e__. CRSF=Cris
2, KPTV2(6.4m
les: tall tower 

 

but 
cal 
This 

ace 

sfield, 
m), 



 
 

It is not cl
due to inte
measured 
wind mea
anemome
is appropr
in the diur
spring/ear
mid-summ
could perh
logarithm
that the di
 
As previo
vertical w
buoy or 5
neutral bo
boundary 
layer beca
assumptio
for examp
conditions
with large
A plot of 
how rapid
circulation
Eastville, 
operation 
 

Figure 9-5. 
Eastville (E

 
Figure 9-
strong sea
in simplif
boundarie
 

lear whether t
erannual vari
and EWITS 

asurements we
eter is at 43m,
riate for open
rnal cycle. Th
rly summer, a
mer that are n
haps be due to

mic rescaling o
iurnal cycle c

ously mention
wind profile at

0m winds com
oundary layer

layer. Model
ause the interm
on of neutral s
ple when cool
s over land. T
er increases at
the annual m

dly the wind i
ns could be c
MD (ESTV) 
is the instant

Annual Mean W
STV), Newport 

-6 is a contour
asonal and diu
fied estimates 
es.  

the difference
ations, or to d
winds at Che
ere missing in
 and the data 

n sea, for purp
he measureme
a mid-afternoo
not reproduced
o real differen

of the wind sp
can vary signi

ned, there exis
t heights 50-1
mmonly use a
and likely un

l simulations 
mittency of th
stratification i
ler continenta
The change in
t night relativ
ean wind at th
ncreases with
ontributing to
relative to N

taneous wind 

Wind Speed at 
News (NPTN) a

r plot of the d
urnal variabili
of higher lev

es in the meas
differences in
esapeake Ligh
n 2005, so thi
has been scal

poses of comp
ents show a p
on decrease in
d in the mode
nces in the wi
peed from 43 
ficantly from

sts at present 
50 m that are

a power law m
nderestimates
continue to h
he turbulence
is reasonable

al air moves o
n wind speed w
ve to day, and
he anemomet
h height on av
o the dramatic
ewport News
shear.  

 
Each Anemom

and Wallops (WA

difference in t
ity in the win

vel winds from

sured winds a
n the local terr
ht Tower (CH
is year has be
led to 100m u

parison .These
prominent win
n the wind an
el. These diffe
ind that are n
to 100m. Eas

m 50-100m. 

little informa
e important fo
model, but thi
s the wind, esp
ave difficulty
 is not easily 
; examples ar

over the warm
with height is
 is likely to b
ter vertical lev
verage and ho
c increase wit
s, VA (NPTN

meter Level.  
ALL) locations 

the wind betw
nd shear is app
m near surface

at Eastville (E
rain. The bott

HLT2) for the 
en excluded i
using a wind 
e plots show s
nd maximum 
nd an extende
erences in the

not taken into 
stville tower d

ation anywher
or wind turbin
is approximat
pecially in th
y accurately s
parameterize

re the marine 
mer ocean wat
s also strongly
be highly varia
vels shown in
ow that differs
th height at W

N). More relev

shown. 

ween heights 1
parent and thi
e measureme

ESTV) and Cr
tom two pane
years 2004 an
in this plot). T
shear expone
several mode
from 4-8 pm 

ed period of w
e phasing of th
account with

data (not show

re in the Mid-
nes. Extrapola
tion is strictly
e stably strati
imulating the

ed. Under som
boundary lay

ter or under c
y dependent o
able at coasta
n Figure 9-5 g
s between the

Wallops, VA (
vant, however

110 and 49 m
is underscore

ents, especiall

risfield (CRSF
els compare 
nd 2006 (som
The CHLT 
ent of 0.08, wh
el/data differe

during late 
weak winds du
he diurnal cyc

h the uniform 
wn) also indic

-Atlantic abou
ations from 10
y valid for the
ified nocturna
e stable bound
me conditions
yer during tim
onvective 
on time of day
al locations. 
gives a sense 
e sites. Sea br
(WALL) and 
r, for turbine 

m at Eastville. 
s the uncertai
ly near land/se

 

117

F) are 

me 

hich 
nces 

uring 
cle 

cate 

ut the 
0m 
e 
al 
dary 
, the 

mes 

y, 

of 
reeze 

The 
inty 
ea 



118 
 

Figure 9-6. 
Data based 

Another v
measurem
level) raw
the Chesa
speed acro
range 5-7 
is that the
the results
strengths 
 

                
83 Wind me
Mid-Atlanti

Seasonal and D
on anemometer 

view of the ve
ments used for
winsondes laun
apeake Bay du
oss the rotor. 
m/s and incre

e standard NW
s as these are 
at typical hub

                     
asurement data f
ic Tall Tower Re

Diurnal Variabi
data at Eastville

ertical wind p
r this plot are 
nched at Abe
uring the year
With the exc
ease to 7-9 m

WS launch tim
typically tran

b height could

                 
from Eastville an
eport  [2] 

ility of the Diffe
e, MD. 

rofile and its 
high vertical
rdeen Proving
rs 2008-20108

ception of the 
m/s at rotor top
mes are 0 UTC
nsition period
d be underesti

nd New Port Ne

erence in Wind 

seasonal dep
resolution (s

g Ground (AP
83. This data a
months of Au

p (150m). The
C (7pm EST) 
ds. Although d
imated by a fu

ws, Virginia and

 
Speed between

endence can b
sampling roug
PGD) located
allows an esti
ugust and Sep
e disadvantag
and 12 UTC 

data is very li
full wind pow

d Aberdeen, Mar

n 110 and 49 m.

be seen in Fig
ghly every 3 m
d along the no
imate of the c
ptember, 50 m
ge in using the
(7am EST), w

imited it is po
wer class. 

ryland are discu

.  

gure 9-7. The
m above grou
orthern reache
change in win
m winds are in
e rawinsonde
which could b

ossible that wi

ussed in detail in 

 

e 
und 
es of 
nd 
n the 
 data 
bias 
ind 

the 



 
 

Figure 9-7. 
High vertica

 
In order to
interannua
station BI
about 4-6 
the increa
other year
underestim
mean win
the tip of 
relative to
 

Figure 9-8. 
Anemomete

 

Vertical profile
al resolution raw

o put these no
al variability 
ISM2, which 
m/s and the y

ase in wind sp
rs, then this su
mated for win

nd speed at oth
the Delmarva

o the coastal l

Monthly mean
er height is 10m.

es of wind speed
winsondes used. S

on-time-coinc
for the years 
is close to the
years conside
peed with heig
uggests that th
nd energy pro
her buoy loca
a Peninsula; w
ocations.  

n wind at NOAA
. 

d at Aberdeen, 
Standard launch

cident compar
2006-2011 u

e EWITS and
ered for this an
ght at Eastvill
he wind resou

oduction. Figu
ations; annual
winds over lan

A/NOS Buoy BI

MD.  
h times are 0 and 

risons in persp
sing NBDC N

d Eastville loc
nalysis appea
le for the avai
urce at locatio
ure 9-9 shows
l mean wind s
nd in the cent

 
ISM2 (Bishop’s

 

d 12 UTC (7am a

pective, in Fi
NOS (Nationa
cations. The 1
ar similar with
ilable year 20
ons such as E
s the interann
speeds similar
tral region of 

s Head, MD).  

and 7pm local). 

igure 9-8 we 
al Ocean Serv
10m winds typ
h respect to th
007-2008 is re
Eastville could
nual variabilit
r to BISM2 a
the Delmarva

look at the 
vice) buoy da
pically range 
he annual mea
epresentative 
d be significan
ty in the annu
are also found
a are much w

 

119

ata at 
from 
an. If 
for 
ntly 

ual 
d at 
weaker 



120 
 

 

Figure 9-9. 

 
9.3 The 
 
The Mid-A
are howev
surface co
wind ener
plain. The
summer m
To illustra
2007 usin
left panels
developed
rotor span
extending
offshore. 
further no
 

Annual mean w

Mid-Atlant

Atlantic coas
ver some pote
ooling of the e
rgy potential. 
e LLJ is a stro
months. It beg
ate the spatial

ng the state-of
s show the LL
d LLJ pattern 
n at heights 14
g west to appr
In this examp

orth off the co

wind at several 

tic low level

tal plain is ge
ential wind re
elevated west
This forcing 

ong band of fa
gins after suns
l characteristi
f-the-art Weat
LJ as it begins
at 11pm EST

40, 99 and 60
roximately the
ple, winds at 7
oast of New Je

NOS locations 

l jet as a pot

enerally not co
esources that a
tern region du
often gives ri

ast wind that 
set, persists fo
ics of the LLJ
ther Research
s to form at ab

T. The top, mi
0m AGL. The
e 350m elevat
7pm are great
ersey.  

in Delmarva. 

tential wind

onsidered as a
arise from lar
uring the warm
ise to a noctu
occurs under 
or most of the
J, Figure 9-10
h and Forecas
bout 7pm loc
iddle and bott
LLJ covers a

tion contour (
ter than 13 m/

d resource 

an important 
rge scale topo
m season that

urnal low leve
r stable PBL c
e night, and is
0 shows a mo
st WRF mode
cal time; the r
tom panels sh
a significant p
(not shown), 
/s in the Ches

 

wind resourc
ographic/therm
t could signifi
el jet (LLJ) [4
conditions at n
s strongest at 
odel simulatio
el [44] at resol
right panels sh
how the wind
portion of the
and east to th
sapeake and D

ce region. The
mal forcing du
ficantly increa
2]in the coast
night during t
about 1am [4

on on August 
lution 9km. T
how the fully 

d across a typi
e coastal plain
he coast and 
Delaware Bay

 

ere 
ue to 
ase 
tal 
the 
43].  
2, 

The 

ical 
n, 

ys and 



 
 

Figure 9-10
Left panels:
horizontal re
other station

 
The Mid-A
common o
due to the
occurs. N
local time
 

0. The Aug 2, 20
  7pm, EST; Rig
esolution, using 
ns. 

Atlantic LLJ 
occurrence du
e lack of suita
WS rawinson

e) and so are o

007 low level jet
ght panels: 11pm
the MYJ bound

as a potential
uring the warm
able multi-dec
ndes, for exam
out of phase w

t at across-roto
m EST. Winds w
dary layer schem

l wind resourc
m season [43

cadal wind da
mple, are laun
with the night

r heights 60, 99
ere computed w
e. Results were v

ce is not yet c
] [42], howev

ata that sample
nched at the st
ttime jet maxi

9 and 140m AG
with the Weather 

validated with m

clear. There a
ver the climat
e the jet at the
tandard times
imum. 

GL  
Research Forec

measurements at 

are indications
tology of the 
e time and he
s 00 and 12 U

 

ast Model at a 9
Beltsville, MD 

s that it is a fa
LLJ is uncert

eight at which
UTC (7am and

 

121

km 
and 

fairly 
tain 
h it 
d 7pm 



122 
 

9.4 Win
 
The analy
no means 
non-temp
Table 9.1
EWITS lo
entries are
be a reaso
season. Th
years 200
buoys and
coastal reg
variability
measure t
variability
given loca
anemome
variability
 
The exten
eastward e
summer is
coast, to s
sampling 
LLJ. But t
average w
 
 

Barrier
consequ
across th
classes o
could be
 
Mitigat
spatial, t

d Resourc

ysis presented
comprehensi
orally coincid

1 presents a su
ocations show
e the mean wi
onable approx
he available m
4-2010. Anal

d for limited t
gions. The ch
y of the land-s
the wind acro
y in the Mid-A
ation from lim

eter data revea
y and highligh

nt to which the
extent, and in
s uncertain. T
sunrise and su
is also coinci
the jets do oc

wind speed est

r - Wind resou
uently there is
he rotor sugge
over the coast
e overestimat

tion Option –
temporal, sea

ce Potentia

d here has use
ive due to the
dent data reco
ummary of se
wn in Figure 9
ind speeds (in

ximation for th
model and ob
lysis of wind 
time periods s
hallenges in a 
sea boundary
ss the nomina
Atlantic wind
mited time (i.e
al some signif
ht the need fo

e LLJ is an im
n particular w
The standard W
unset transitio
identally out o
ccur over large
timates to a h

urce measurem
s a high degre
ests that wind
tal areas inclu
ed. 

– A coordinate
asonal and ver

al and Unce

d a multi-plat
e lack of suitab
ords. Each dat
easonal/diurna
9.1, and for th
n m/s) averag
he PJM 7am-
servational da
measurement
suggest that th
robust resour

y, the sparse sa
al rotor span, 
d, and it is diff
e. single year)
ficant differen

or more extens

mportant reso
hether the on
WMO launch
on periods wh
of phase with
e areas in the

higher wind po

ment data is s
ee of uncertain
d resources m
uding Delmar

ed regional w
rtical (shear) 

ertainties

tform wind ob
ble wind obse
ta source clea
al variability f
he wind meas

ged separately
-11pm day us
ata is unfortu
ts from the fe
he wind resou
rce assessmen
ampling and t
from 50-150
ficult to draw
) sampling. C
nces with resp
sive tall towe

urce for the c
nset of the LLJ
h times of 0UT
here atmosphe
h the time of o

Mid-Atlantic
ower class. 

severely lacki
nty. However

may be undere
rva and the ba

wind measurem
wind characte

bservation an
ervations, the
arly has its ow
for the coasta
surements dis
y for day (8am
ed in Section

unately not tim
ew available ta
urce may be u
nt in these reg
the cost of tal
m. There is s

w conclusions 
Comparisons o
pect to the ov
er and offshor

coastal plains 
J coincides w
TC and 12 UT
eric stability i
occurrence of 
c and are ener

ing for the M
r, limited data
estimated by a
ays and sound

ment campaig
eristics.  

nalysis that we
e sparse spatia
wn problems a
al, mountain a
scussed in sec
m-8pm which 
n 5 of this rep
me-coincident
all towers, raw
underestimate
gions derive f
ll tower platfo
substantial int
about the win

of the EWITS
verall resource
re wind measu

during the su
with the high l
TC correspon
is changing. T
f the warm sea
rgetic and cou

id-Atlantic re
a at turbine hu
at least one w
ds. Offshore w

gn could prov

e recognize is
al sampling, a
and advantag
and offshore 
ction 9.2. The

is considered
ort), night, an
t and spans th
winsondes an
ed by models 
from the 
forms that can
terannual 
nd resource a
S data with 
e and its diurn
urements.  

ummer, its 
load period in
nd, on the east
This temporal
ason nocturna
uld increase 

egion, and 
ub height and

wind power 
wind resource

vide needed 

 

s by 
and 
es. 

e table 
d to 
nd 
he 
nd 
in 

n 

at a 

nal 

n the 
t 
l 
al 

d 

es 



 
 

10.0 En
 
In order to
Maryland
considerin
from regio
ideas for a
meeting a
include: tu
sulfur oxi
towards w
broader en
resulting w
 
10.1 No
 
A key stak
groups. T
representa
environm
were discu
The sixtee
100,000 s
Figures 1

nvironmen

o form a com
d Department 
ng environme
onal environm
addressing en

and numerous
urbine effects
des (SOx) dis

wind power; a
nvironmental
water and air 

n-Governm

keholder mee
he meeting w
atives from se
ental issues re
ussed along w
en participant
scale topograp
10-1. A list of

ntal Consi

mplete picture 
of Natural Re

ental issues su
mental groups
nvironmental 
s one-to-one d
s on bird and 
splacement; eu
and radar inter
 issues, i.e. co
pollution from

mental Org

eting was con
was hosted by 
even Non-Gov
elating to win
with mitigatio
ts participated
phic maps and
f participating

iderations

of barriers to 
esources (DN
urrounding wi
s. A workshop
issues that co

discussions, en
bat populatio
utrophication
rference. Disc
omparing win
m burning fo

ganization 

ducted with r
CBF, on Mar
vernmental O
nd and other e
on measures a
d in an exerci
d on marine n
g organization

s 

wind energy
NR) and the C

ind energy, bu
p, hosted by t

ould be barrier
nvironmental

ons; greenhou
n of regional w
cussion also f
nd energy to d
ssil fuels and

Workshop

representative
rch 1, 2011, a

Organizations 
energy source
and offsetting 
se by placing

navigation cha
ns is included 

 

y PERI not on
hesapeake Ba
ut also took i
the CBF, was
rs to wind de
l topics of pri

use gases (GH
waters; noise;
focused on th
damage from 

d uranium min

p 

es from region
at their office 
(NGOs) to o

es. Barriers to
benefits com

g 100 MW win
arts. The agen
 in Appendix

 

nly partnered w
ay Foundation
nto considera

s held to obtai
evelopment. T
ime importanc

HG), nitrogen 
; aesthetics an

he importance
mountain top

ning for maki

nal and nation
in Richmond

obtain informa
o wind project
mpared to othe

nd plant bloc
nda for the m
x A.  

  

with both the
n (CBF) in 
ation concern
in insights an

Through this 
ce emerged. T
oxides (NOx)

nd public attit
e of looking at
p coal mining
ng electricity

nal environme
d, VA with 
ation on 
t developmen
er energy opti
ks on regiona

meeting is show

 

123

 

s 
nd 

These 
), and 
tude 
t 

g, 
y.  

ental 

nt 
ions. 
al 1: 
wn in 



124 
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