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Cascade Natural Gas Corporation 

2012 IRP Work Plan 
 

Cascade Natural Gas Corporation’s (“Cascade” or “the Company”) Work Plan for its 2012 Integrated Resource 

Plan (“IRP”) is filed pursuant to the Washington Utilities and Transportation Commission (WUTC) IRP rules 

(WAC 480-90-238).   

 

Purpose of the Integrated Resource Plan/Key Issues for 2012 IRP 

The primary purpose of Cascade’s long-term resource planning process has been, and continues to be, to inform 

and guide the Company’s resource acquisition processes, consistent with the rule (WAC 480-90-238).  Input and 

feedback from the Company’s Technical Advisory Group (TAG) will continue to be an important resource to help 

ensure Cascade’s IRP is developed from a broader perspective than Cascade could have on its own. 

 

Analytical methods will be similar to those used to develop the Company’s 2010 and 2011 IRPs, which includes 

the use of a linear programming optimization model (SENDOUT) to solve natural gas supply and transportation 

optimization questions, along with the use of Monte-Carlo simulations to estimate the impact of various 

uncertainty factors.   

 

Outline of IRP Content: 

The following is an outline of the Company’s 2012 IRP plan.  This list is based on the formats used in Cascade’s 

2010 IRP.  Organizational structure of the final IRP may be revised based on results of analysis and feedback 

received through the planning process. 

 

I. Executive Summary 

II. Introduction & Planning Overview 

III. Demand Forecast 

IV. Distribution System Enhancements 

V. Demand Side Resources 

VI. Supply Side Resources 

VII. Resource Integration 

VIII. Two-Year Action Plan 

IX. Appendices 

 

2012 IRP Timeline 

The following is Cascade’s tentative 2012 IRP timeline: 

 2012 IRP Work Plan filed with WUTC: December 15, 2011 

 Develop Demand Forecast:  January through March 2012 

 Distribution System Planning Analysis:  April through June 2012 

 Demand Side Resource Analysis:  January through June 2012 

 Gas Supply Analysis:  January through June 2012 

 Integration of Supply and Conservation Resources:  June through July 2012 

 Public Process: Technical Advisory Group Meetings (tentative dates) 

o TAG 1: Key Assumptions (Price Forecast & Economic Indicators) – late February/early March 

2012 

o TAG 2: Demand Forecast Results/Resource Alternatives (Supply/Demand Resources) –early 

April 2012 

o TAG 3: Distribution System Planning/Preliminary Modeling of Conservation Supply Curves, 

Resource Alternatives (Supply/ Demand Side Resources-Continued) –early May 2012 

o TAG 4: Integration/ 2 year Action Plan –early June 2012 

 File Draft 2012 IRP:  July 31, 2012 
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 TAG 5 (if needed): Draft IRP Discussion –late August 2012 

 Comments to Company on Draft Plan from parties due October 15, 2012 

 Final 2012 IRP Filed: December 14, 2012 

 

Planning Assumptions 

Information needed to perform analysis will be gathered and input assumptions developed by late May 2012.  

This will include detailed definitions of alternative scenarios and all primary input assumptions for demand 

forecasting and resource modeling.  Additional planning information will be assimilated into the analytical 

process and planning information that is not incorporated into the modeling process will continue to be 

assessed. 

 

Resource Analysis: 

Natural gas analysis will include long-term optimization and stochastic analysis under the same planning 

scenarios, including natural gas energy efficiency and supply alternatives. 

 

Draft 2012 IRP and Review Period: 

Cascade is planning to have its IRP draft plan distributed for initial feedback to the group members by July 

31, 2012.  Given Cascade’s commitment to facilitate and communicate with members of the Technical 

Advisory Group, the draft IRP content and its key assumptions will be discussed with the Technical Advisory 

Group during the TAG sessions.  Any feedback is due to the Company by October 15, 2012 to give the 

Company sufficient time to incorporate such feedback as needed into the final plan.   

 

Final 2012 IRP Filed December 14, 2012 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 3



    

C
a
sc

a
d

e 
N

a
tu

ra
l 

G
a
s 

C
o
rp

o
ra

ti
o
n

 

2
0
1
2
 I

R
P

 T
im

el
in

e
 

 

2
0
1

1
 

2
0
1

2
 

D
ec

em
be

r  
Ja

nu
ar

y  
Fe

br
ua

ry
 

M
ar

ch
 

A
pr

il 
M

ay
 

Ju
ne

 
Ju

ly
 

7/31: Submit Draft IRP 

A
ug

us
t  

S
ep

te
m

be
r  

O
ct

ob
er

 
N

ov
em

be
r  

D
ec

em
be

r  

File Work Plan with 
WUTC 

D
ev

el
op

 D
em

an
d 

Fo
re

ca
st

 
D

is
tri

bu
tio

n 
S

ys
te

m
 P

la
nn

in
g  

 

R
ev

ie
w

 

10/15: Comments 

Deadline 

Revisions 

12/14: Submit Final IRP 

D
em

an
d 

S
id

e 
R

es
ou

rc
e 

A
na

ly
si

s  
 

G
as

 S
up

pl
y 

A
na

ly
si

s  
 

 
 

 
 

 
R

es
ou

rc
e 

In
te

gr
at

io
n  

 
 

TA
G

 1
   

   
   

   
   

  
TA

G
 2

   
 

TA
G

 3
 

TA
G

 4
 

 

TA
G

 5
 

 

 

 

2
0
1
2
 T

A
G

 M
ee

ti
n

g
s 

 

M
ee

ti
n

g
 

T
o

p
ic

 
T

en
ta

ti
v

e 
D

a
te

 
T

en
ta

ti
v

e 
L

o
ca

ti
o

n
 

T
A

G
 1

 
K

e
y
 A

ss
u

m
p

ti
o

n
s 

(P
ri

ce
 F

o
re

ca
st

 &
 

E
co

n
o

m
ic

 I
n
d

ic
at

o
rs

)  

M
ar

ch
 6

, 
2

0
1
2

 
S

E
A

T
A

C
 A

ir
p

o
rt

 

T
A

G
 2

 
D

e
m

a
n
d

 F
o

re
ca

st
 R

es
u
lt

s 
&

 R
es

o
u
rc

e 

A
lt

er
n
at

iv
es

 P
ar

t 
I 

(S
u
p

p
ly

/D
e
m

an
d

 

R
es

o
u
rc

e
s)

  

A
p

ri
l 

1
0

, 
2

0
1
2

 
S

E
A

T
A

C
 A

ir
p

o
rt

 

T
A

G
 3

 
D

is
tr

ib
u
ti

o
n
 S

y
st

e
m

 P
la

n
n
in

g
, 

R
es

o
u
rc

e 

A
lt

er
n
at

iv
es

 P
ar

t 
II

, 
P

re
li

m
in

a
ry

 M
o

d
el

in
g
 

fo
r 

C
o

n
se

rv
at

io
n
 S

u
p

p
ly

 C
u
rv

es
 

M
a
y
 8

, 
2

0
1

2
 

S
E

A
T

A
C

 A
ir

p
o

rt
 

T
A

G
 4

 
In

te
g
ra

ti
o

n
/ 

2
 y

ea
r 

A
ct

io
n
 P

la
n

 
Ju

n
e 

5
, 

2
0

1
2
 

C
N

G
C

 K
en

n
e
w

ic
k

 

T
A

G
 5

 
D

ra
ft

 I
R

P
 D

is
c
u
ss

io
n

 
A

u
g
u

st
 2

4
, 

 2
0
1

2
 

O
ly

m
p

ia
 

 

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 4



O
R

D
ER

TA
S K

P
R

IN
C

IP
LE

 P
A

R
TI

C
IP

A
N

TS
ST

A
R

T
EN

D
C

O
M

P
LE

TE
D

C
A

TE
G

O
R

Y

1
0

2
0

1
2

 I
R

P
 W

o
rk

 P
la

n
 f

il
ed

 w
it

h
 W

U
T

C
: 

D
ec

em
b

er
 1

5
, 
2

0
1

1
M

S
V

1
2

/1
3

/2
0

1
1

1
2

/1
5

/2
0

1
1

1
2

/1
5

/2
0

1
1

IR
P

 D
O

C
U

M
EN

T

2
0

R
e q

u
e s

t 
in

st
al

la
ti

o
n
 o

f 
v
er

si
o
n
 S

E
N

D
O

U
T

 v
er

 1
4

 t
o
 M

S
V

, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
P

 A
rc

h
er

M
S

V
2

/1
3

/2
0

1
2

2
/1

3
/2

0
1

2
SE

N
D

O
U

T

3
0

P
u
b

l i
sh

 a
n
d

 D
is

tr
ib

u
te

 f
in

al
 W

A
 I

R
P

 T
A

G
 m

ee
ti

n
g
 s

ch
ed

u
le

M
S

V
2

/1
3

/2
0

1
2

2
/1

5
/2

0
1

2
TA

G

4
0

D
e v

el
o
p

 D
em

an
d

 F
o
re

ca
st

: 
 J

an
u
ar

y
 t

h
ro

u
g
h
 M

ar
ch

 2
0

1
2

M
S

V
, 
A

 J
o
h
n
so

n
, 
C

 R
o
b

b
in

s
D

EM
A

N
D

 F
O

R
EC

A
ST

5
0

C
o
m

p
a r

e 
C

N
G

s 
ap

p
ro

ac
h
 t

o
 P

S
E

, 
A

v
is

ta
 a

n
d

 N
W

N
--

re
p

o
rt

 p
ri

m
ar

y
 d

if
fe

re
n
ce

s
A

 J
o
h
n
so

n
2

/1
3

/2
0

1
2

2
/2

0
/2

0
1

2
D

EM
A

N
D

 F
O

R
EC

A
ST

6
0

R
e v

ie
w

 W
o
o
d

s 
an

d
 P

o
o
le

 d
at

a
M

S
V

, 
A

 J
o
h
n
so

n
, 
P

 A
rc

h
er

2
/1

3
/2

0
1

2
2

/2
0

/2
0

1
2

D
EM

A
N

D
 F

O
R

EC
A

ST

7
0

D
e t

er
m

in
e 

w
h
et

h
er

 o
r 

n
o
t 

to
 u

se
 2

0
1

1
 I

R
P

 d
em

an
d

 f
o
re

ca
st

M
S

V
, 
M

 P
ar

v
in

en
, 
B

 M
o
rm

an
1

/1
/2

0
1

2
2

/2
4

/2
0

1
2

D
EM

A
N

D
 F

O
R

EC
A

ST

8
0

D
e v

el
o
p

m
en

t 
o
f 

re
ce

n
t 

ec
o
n
o
m

ic
 e

v
en

ts
 f

ro
m

 W
o
o
d

s 
an

d
 P

o
o
le

, 
et

c
A

 J
o
h
n
so

n
2

/1
3

/2
0

1
2

2
/1

3
/2

0
1

2
D

EM
A

N
D

 F
O

R
EC

A
ST

9
0

I R
P

 T
e a

m
 M

ee
ti

n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

2
/ 2

3
/2

0
1

2
2

/2
3

/ 2
0

1
2

TE
A

M

1
0

0
A

n
n
u
a l

 G
ro

w
th

 a
n
d

 u
se

 p
er

 c
u
st

o
m

er
 f

o
re

ca
st

 d
ev

el
o
p

m
en

t
A

 J
o
h
n
so

n
2

/2
0

/2
0

1
2

3
/2

/2
0

1
2

D
EM

A
N

D
 F

O
R

EC
A

ST

1
1

0
D

e t
er

m
in

e 
p

ri
ce

 f
o
re

ca
st

 m
et

h
o
d

o
lo

g
y

M
S

V
, 
C

 R
o
b

b
in

s,
 L

 H
an

se
n

1
/1

/2
0

1
2

3
/2

/2
0

1
2

P
R

IC
E 

FO
R

EC
A

ST

1
2

0
S

li
d

e s
 f

o
r 

T
A

G
  
#

1
 (

D
em

an
d

 K
ey

 A
ss

u
m

p
ti

o
n
s,

 P
ri

ce
 F

o
re

ca
st

s,
 U

p
d

at
es

, 
N

ew
 

R
eq

u
ir

em
en

ts
)

M
S

V
, 
 A

 J
o
h
n
so

n
, 
L

 H
an

se
n

3
/5

/2
0

1
2

3
/6

/2
0

1
2

TA
G

1
3

0
T

e c
h
n
ic

al
 A

d
v
is

o
ry

 G
ro

u
p

 M
ee

ti
n
g
 #

1
 (

D
em

an
d

 K
ey

 A
ss

u
m

p
ti

o
n
s,

 P
ri

ce
 F

o
re

ca
st

s,
 U

p
d

at
es

, 

N
ew

 R
eq

u
ir

em
en

ts
)

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n

3
/ 8

/2
0

1
2

3
/8

/ 2
0

1
2

TA
G

1
4

0
D

e m
an

d
 S

id
e 

R
es

o
u
rc

e 
A

n
al

y
si

s:
  
Ja

n
u
ar

y
 t

h
ro

u
g
h
 J

u
n
e 

2
0

1
2

M
S

V
, 
A

 S
p

ec
to

r,
 J

 A
b

ra
h
am

so
n

D
EM

A
N

D
 F

O
R

EC
A

ST

1
5

0
I R

P
 T

e a
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

3
/ 2

2
/2

0
1

2
3

/2
2

/ 2
0

1
2

TE
A

M

1
6

0
P

ea
k

 D
ay

 F
o
re

as
t 

R
u
n
s 

an
d

 r
ev

ie
w

s
M

S
V

, 
 A

 J
o
h
n
so

n
, 
L

 H
an

se
n

3
/6

/2
0

1
2

4
/6

/2
0

1
2

D
EM

A
N

D
 F

O
R

EC
A

ST

1
7

0
A

v
er

ag
e 

D
ay

 F
o
re

ca
st

 r
u
n
s 

an
d

 r
ev

ie
w

s
M

S
V

, 
 A

 J
o
h
n
so

n
, 
L

 H
an

se
n

3
/6

/2
0

1
2

4
/6

/2
0

1
2

D
EM

A
N

D
 F

O
R

EC
A

ST

1
8

0
C

o
n
fi

rm
 2

0
1

1
 S

E
N

D
O

U
T

 d
at

a 
h
as

 r
o
ll

ed
 i

n
to

 v
er

 1
4

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
P

 

A
rc

h
er

3
/ 6

/2
0

1
2

3
/9

/ 2
0

1
2

SE
N

D
O

U
T

1
9

0
D

e v
el

o
p

m
en

t 
an

d
 e

x
p

la
n
at

io
n
 o

f 
fo

re
ca

st
 u

n
ce

rt
ai

n
ti

es
M

S
V

, 
 A

 J
o
h
n
so

n
, 
L

 H
an

se
n

3
/6

/2
0

1
2

4
/6

/2
0

1
2

D
EM

A
N

D
 F

O
R

EC
A

ST

2
0

0
F

o
re

c a
st

 c
o
m

p
le

ti
o
n
 i

n
 S

E
N

D
O

U
T

M
S

V
, 
 A

 J
o
h
n
so

n
, 
L

 H
an

se
n

3
/9

/2
0

1
2

4
/6

/2
0

1
2

D
EM

A
N

D
 F

O
R

EC
A

ST

2
1

0
C

a p
tu

re
 c

u
rr

en
t 

su
p

p
ly

 r
es

o
ru

ce
 o

p
ti

o
n
s

M
S

V
, 
C

 R
o
b

b
in

s,
 L

 H
an

se
n

1
/1

/2
0

1
2

4
/6

/2
0

1
2

SU
P

P
LY

 R
ES

O
U

R
C

E

2
2

0
C

a p
tu

re
 c

u
rr

en
t 

ca
p

ac
it

y
 r

es
o
u
rc

e 
o
p

ti
o
n
s

M
S

V
, 
C

 R
o
b

b
in

s,
 L

 H
an

se
n

1
/1

/2
0

1
2

4
/6

/2
0

1
2

SU
P

P
LY

 R
ES

O
U

R
C

E

2
3

0
I d

en
ti

fy
 n

ee
d

 f
o
r 

fi
n
an

ci
al

 d
er

iv
at

iv
es

M
S

V
, 
C

 R
o
b

b
in

s,
 L

 H
an

se
n

1
/1

/2
0

1
2

4
/6

/2
0

1
2

SU
P

P
LY

 R
ES

O
U

R
C

E

2
4

0
C

o
n
fi

rm
 t

h
e 

p
o
rt

o
fo

li
o
 p

u
rc

h
as

in
g
 s

tr
at

eg
y

M
S

V
, 
C

 R
o
b

b
in

s,
 L

 H
an

se
n

1
/1

/2
0

1
2

4
/6

/2
0

1
2

SU
P

P
LY

 R
ES

O
U

R
C

E

2
5

0
I d

en
ti

fy
 p

o
te

n
ti

al
 r

es
o
u
rc

e 
o
p

ti
o
n
s

M
S

V
, 
C

 R
o
b

b
in

s,
 L

 H
an

se
n

1
/1

/2
0

1
2

4
/6

/2
0

1
2

SU
P

P
LY

 R
ES

O
U

R
C

E

2
6

0
S

li
d

e s
 f

o
r 

T
A

G
 #

2
 (

D
em

an
d

 F
o
re

ca
st

, 
R

es
o
u
rc

es
 -

-C
u
rr

en
t,

 A
lt

en
at

iv
es

)
M

S
V

, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n

4
/9

/2
0

1
2

4
/1

0
/2

0
1

2
TA

G

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 5



O
R

D
ER

TA
S K

P
R

IN
C

IP
LE

 P
A

R
TI

C
IP

A
N

TS
ST

A
R

T
EN

D
C

O
M

P
LE

TE
D

C
A

TE
G

O
R

Y

2
7

0
T

e c
h
n
ic

al
 A

d
v
is

o
ry

 G
ro

u
p

 M
ee

ti
n
g
 #

2
 (

D
em

an
d

 F
o
re

ca
st

, 
R

es
o
u
rc

es
 -

-C
u
rr

en
t,

 A
lt

en
at

iv
es

)
M

S
V

, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n

4
/ 1

2
/2

0
1

2
4

/1
2

/ 2
0

1
2

TA
G

2
8

0
D

e v
el

o
p

 2
 y

ea
r 

ac
ti

o
n
 p

la
n
 u

p
d

at
e

M
S

V
, 
A

 S
p

ec
to

r,
 J

 A
b

ra
h
am

so
n
, 
M

 

P
ar

v
in

en
, 
B

 M
o
rm

an
, 
P

 A
rc

h
er

4
/ 1

7
/2

0
1

2
IR

P
 D

O
C

U
M

EN
T

2
9

0
I R

P
 T

e a
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

4
/ 2

6
/2

0
1

2
4

/2
6

/ 2
0

1
2

TE
A

M

3
0

0
I d

en
ti

fy
 p

o
te

n
ti

al
 D

S
M

 M
ea

su
re

s 
an

d
 t

h
ei

r 
co

st
s

M
S

V
, 
A

 S
p

ec
to

r,
 J

 A
b

ra
h
am

so
n

5
/4

/2
0

1
2

C
O

N
SE

R
V

A
TI

O
N

3
1

0
R

e s
u
lt

s 
o
f 

st
u
d

ie
s 

A
 S

p
ec

to
r,

 J
 A

b
ra

h
am

so
n

5
/4

/2
0

1
2

C
O

N
SE

R
V

A
TI

O
N

3
2

0
D

e v
el

o
p

 c
o
n
se

rv
at

io
n
 s

u
m

m
ar

y
A

 S
p

ec
to

r,
 J

 A
b

ra
h
am

so
n

5
/4

/2
0

1
2

C
O

N
SE

R
V

A
TI

O
N

3
3

0
D

S
M

 i
m

p
le

m
en

ta
io

 i
ss

u
es

 a
n
d

 u
n
ce

ta
n
ti

n
ly

A
 S

p
ec

to
r,

 J
 A

b
ra

h
am

so
n

5
/4

/2
0

1
2

C
O

N
SE

R
V

A
TI

O
N

3
4

0
E

n
v
ir

o
n
m

en
ta

l 
E

x
te

rn
al

it
ie

s
M

S
V

, 
A

 S
p

ec
to

r,
 J

 A
b

ra
h
am

so
n

5
/4

/2
0

1
2

C
O

N
SE

R
V

A
TI

O
N

3
5

0
O

th
er

 D
S

M
A

 S
p

ec
to

r,
 J

 A
b

ra
h
am

so
n

5
/4

/2
0

1
2

C
O

N
SE

R
V

A
TI

O
N

3
6

0
D

is
tr

ib
u
ti

o
n
 S

y
st

em
 P

la
n
n
in

g
 A

n
al

y
si

s:
  
A

p
ri

l 
th

ro
u
g
h
 J

u
n
e 

2
0

1
2

M
 H

ar
d

es
ty

5
/4

/2
0

1
2

D
IS

TR
IB

U
TI

O
N

 Y
SY

S

3
7

0
D

is
tr

ib
u
ti

o
n
 S

y
st

em
 M

o
d

el
in

g
M

 H
ar

d
es

ty
5

/4
/2

0
1

2
D

IS
TR

IB
U

TI
O

N
 Y

SY
S

3
8

0
E

n
g
in

e e
ri

n
g
 M

o
d

el
in

g
 b

y
 T

o
w

n
M

 H
ar

d
es

ty
5

/4
/2

0
1

2
D

IS
TR

IB
U

TI
O

N
 Y

SY
S

3
9

0
D

is
tr

ib
u
ti

o
n
 P

la
n
n
in

g
 K

ey
 F

in
d

in
g
s

M
 H

ar
d

es
ty

5
/4

/2
0

1
2

D
IS

TR
IB

U
TI

O
N

 Y
SY

S

4
0

0
S

li
d

e s
 f

o
r 

T
A

G
 #

3
 (

D
is

tr
ib

 P
la

n
n
in

g
, 
C

o
n
se

rv
 C

u
rv

es
, 
S

ce
n
ar

io
 I

d
ea

s)
M

 H
ar

d
es

ty
, 
M

S
V

, 
A

 S
p

ec
to

r,
 J

 

A
b

ra
h
am

so
n
, 
A

 J
o
h
n
so

n

5
/ 7

/2
0

1
2

5
/8

/ 2
0

1
2

TA
G

4
1

0
T

e c
h
n
ic

al
 A

d
v
is

o
ry

 G
ro

u
p

 M
ee

ti
n
g
 #

3
 (

D
is

tr
ib

 P
la

n
n
in

g
, 
C

o
n
se

rv
 C

u
rv

es
, 
S

ce
n
ar

io
 I

d
ea

s)
M

S
V

, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n

5
/ 1

0
/2

0
1

2
5

/1
0

/ 2
0

1
2

TA
G

4
2

0
I R

P
 T

e a
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

5
/ 2

3
/2

0
1

2
5

/2
3

/ 2
0

1
2

TE
A

M

4
3

0
G

as
 S

u
p

p
ly

 A
n
al

y
si

s:
  
Ja

n
u
ar

y
 t

h
ro

u
g
h
 J

u
n
e 

2
0

1
2

M
S

V
, 
C

 R
o
b

b
in

s,
 L

 H
an

se
n
, 
A

 

Jo
h
n
so

n

6
/ 8

/2
0

1
2

IN
TE

G
R

A
TI

O
N

4
4

0
M

o
d

e l
 r

es
o
u
rc

e 
in

te
g
ra

ti
o
n
 s

ce
n
ar

io
s 

an
d

 s
im

u
la

ti
o
n
s

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n

6
/8

/2
0

1
2

IN
TE

G
R

A
TI

O
N

4
5

0
C

ri
t e

ri
a 

fo
r 

d
et

er
m

in
in

g
 o

p
ti

m
ia

l 
p

o
rt

fo
li

o
M

S
V

, 
M

 P
ar

v
in

en
, 
B

 M
o
rm

an
6

/8
/2

0
1

2
IN

TE
G

R
A

TI
O

N

4
6

0
F

in
al

iz
e 

b
as

e 
p

ri
ce

 f
o
re

ca
st

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n

6
/8

/2
0

1
2

P
R

IC
E 

FO
R

EC
A

ST

4
7

0
R

u
n
 m

o
n
te

 c
ar

lo
 s

im
u
la

ti
o
n
s 

fo
r 

w
ea

th
er

 a
n
d

 p
ri

ce
 u

n
ce

rt
ai

n
ty

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n

6
/8

/2
0

1
2

P
R

IC
E 

FO
R

EC
A

ST

4
8

0
C

o
n
fi

rm
 m

o
d

el
in

g
 p

la
n

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an

6
/ 8

/2
0

1
2

IN
TE

G
R

A
TI

O
N

4
9

0
S

li
d

e s
 f

o
r 

T
A

G
 #

4
 (

In
te

g
ra

ti
o
n
 &

 2
 Y

r 
P

la
n
)

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 P

 A
rc

h
er

6
/ 1

1
/2

0
1

2
6

/1
2

/ 2
0

1
2

TA
G

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 6



O
R

D
ER

TA
SK

P
R

IN
C

IP
LE

 P
A

R
TI

C
IP

A
N

TS
ST

A
R

T
EN

D
C

O
M

P
LE

TE
D

C
A

TE
G

O
R

Y

5
0

0
T

e c
h
n
ic

al
 A

d
v
is

o
ry

 G
ro

u
p

 M
ee

ti
n
g
 #

4
 (

In
te

g
ra

ti
o
n
 R

es
u
lt

s 
&

 2
 Y

r 
P

la
n
)

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n

6
/ 1

4
/2

0
1

2
6

/1
4

/2
0

1
2

TA
G

5
1

0
I R

P
 T

ea
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

6
/ 2

0
/2

0
1

2
6

/2
0

/2
0

1
2

TE
A

M

5
2

0
I n

te
g
ra

ti
o
n
 o

f 
S

u
p

p
ly

 a
n
d

 C
o
n
se

rv
at

io
n
 R

es
o
u
rc

es
: 

 J
u
n
e 

th
ro

u
g
h
 J

u
ly

 2
0

1
2

M
S

V
, 
C

 R
o
b

b
in

s,
 L

 H
an

se
n
, 
A

 

Jo
h
n
so

n

6
/ 1

4
/2

0
1

2
7

/1
3

/2
0

1
2

IN
TE

G
R

A
TI

O
N

5
3

0
C

o
n
fi

rm
 d

ec
is

io
n
 o

f 
o
p

ti
m

al
 p

o
rt

fo
li

o
M

S
V

, 
L

 H
an

se
n
, 
B

 M
o
rm

an
6

/1
4

/2
0

1
2

7
/1

3
/2

0
1

2
IN

TE
G

R
A

TI
O

N

5
4

0
G

at
h
er

 d
o
cu

m
en

ta
ti

o
n
 o

f 
al

l 
re

so
u
rc

es
M

S
V

, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n

6
/8

/2
0

1
2

IR
P

 D
O

C
U

M
EN

T

5
5

0
I n

te
rn

al
 r

ev
ie

w
 o

f 
d

ra
ft

 p
la

n
M

S
V

, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

6
/ 1

4
/2

0
1

2
7

/1
3

/2
0

1
2

IR
P

 D
O

C
U

M
EN

T

5
6

0
A

d
ju

st
m

en
ts

 t
o
 d

ra
ft

 p
la

n
M

S
V

, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n

7
/ 1

3
/2

0
1

2
7

/2
3

/2
0

1
2

IR
P

 D
O

C
U

M
EN

T

5
7

0
I R

P
 T

ea
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

7
/ 2

5
/2

0
1

2
7

/2
5

/2
0

1
2

TE
A

M

5
8

0
A

s s
m

em
b

ly
 o

f 
d

ra
ft

 p
la

n
 m

at
er

ia
ls

M
S

V
, 
A

 J
o
h
n
so

n
, 
P

 A
rc

h
er

7
/2

3
/2

0
1

2
7

/2
7

/2
0

1
2

IR
P

 D
O

C
U

M
EN

T

5
9

0
D

is
tr

ib
u
te

 d
ra

ft
 p

la
n

A
 J

o
h
n
so

n
7

/3
1

/2
0

1
2

7
/3

1
/2

0
1

2
IR

P
 D

O
C

U
M

EN
T

6
0

0
R

e c
ei

v
e 

g
en

er
al

 r
es

p
o
n
se

s 
to

 d
ra

ft
 p

la
n

M
S

V
7

/3
1

/2
0

1
2

8
/1

5
/2

0
1

2
IR

P
 D

O
C

U
M

EN
T

6
1

0
D

e t
er

m
in

e 
if

 T
A

G
 m

ee
ti

n
g
 n

ee
d

ed
 i

n
it

ia
l 

d
ra

ft
M

S
V

, 
B

 M
o
rm

an
, 
M

 P
ar

v
in

en
8

/2
0

/2
0

1
2

8
/2

0
/2

0
1

2
TA

G

6
2

0
I R

P
 T

ea
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

8
/ 2

2
/2

0
1

2
8

/2
2

/2
0

1
2

TE
A

M

6
3

0
T

A
G

 5
 (

if
 n

ee
d

ed
)

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n

9
/ 6

/2
0

1
2

9
/6

/2
0

1
2

TA
G

6
4

0
I R

P
 T

ea
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

9
/ 1

2
/2

0
1

2
9

/1
2

/2
0

1
2

TE
A

M

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 7



O
R

D
ER

TA
S K

P
R

IN
C

IP
LE

 P
A

R
TI

C
IP

A
N

TS
ST

A
R

T
EN

D
C

O
M

P
LE

TE
D

C
A

TE
G

O
R

Y

6
5

0
R

e c
ei

v
e 

fi
n
al

  
re

sp
o
n
se

s 
to

 d
ra

ft
 p

la
n

M
S

V
1

0
/1

5
/2

0
1

2
1

0
/1

5
/2

0
1

2
IR

P
 D

O
C

U
M

EN
T

6
6

0
I R

P
 T

e a
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

1
0

/ 1
8

/2
0

1
2

1
0

/1
8

/ 2
0

1
2

TE
A

M

6
7

0
I n

te
rn

al
 r

ev
ie

w
 o

f 
fi

n
al

 p
la

n
M

S
V

, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

1
0

/ 1
5

/2
0

1
2

1
1

/2
9

/ 2
0

1
2

IR
P

 D
O

C
U

M
EN

T

6
8

0
I R

P
 T

e a
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

1
1

/ 2
9

/2
0

1
2

1
1

/2
9

/ 2
0

1
2

TE
A

M

6
9

0
A

s s
m

em
b

ly
 o

f 
fi

n
al

 p
la

n
 m

at
er

ia
ls

M
S

V
, 
A

 J
o
h
n
so

n
, 
P

 A
rc

h
er

1
2

/3
/2

0
1

2
1

2
/5

/2
0

1
2

IR
P

 D
O

C
U

M
EN

T

7
0

0
H

a v
e 

co
p

ie
s 

m
ad

e 
o
f 

F
in

al
 I

R
P

A
 J

o
h
n
so

n
1

2
/6

/2
0

1
2

1
2

/7
/2

0
1

2
IR

P
 D

O
C

U
M

EN
T

7
1

0
P

re
p

a r
e 

C
D

 a
n
d

 m
ai

li
n
g
 f

o
r 

F
in

al
 I

R
P

A
 J

o
h
n
so

n
1

2
/7

/2
0

1
2

1
2

/7
/2

0
1

2
IR

P
 D

O
C

U
M

EN
T

7
2

0
E

l e
ct

ro
n
ic

al
ly

 F
il

e 
F

in
al

 I
R

P
 

M
S

V
1

2
/1

4
/2

0
1

2
1

2
/1

4
/2

0
1

2
IR

P
 D

O
C

U
M

EN
T

7
3

0
F

ed
 E

x
p

re
ss

 I
R

P
 c

o
p

ie
s 

to
 W

U
T

C
A

 J
o
h
n
so

n
1

2
/1

4
/2

0
1

2
1

2
/1

4
/2

0
1

2
IR

P
 D

O
C

U
M

EN
T

7
4

0
I R

P
 T

e a
m

 M
ee

ti
n
g

M
S

V
, 
A

 J
o
h
n
so

n
, 
L

 H
an

se
n
, 
C

 

R
o
b

b
in

s,
 M

 P
ar

v
in

en
, 
P

 A
rc

h
er

, 
B

 

M
o
rm

an
, 
A

 S
p

ec
to

r,
 M

 H
ar

d
es

ty
, 
J 

A
b

ra
h
am

so
n
, 
J 

S
il

v
ei

ra

1
2

/ 1
9

/2
0

1
2

1
2

/1
9

/ 2
0

1
2

TE
A

M

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 8



2
0

1
2

 IR
P

 (
W

A
) 

Se
ct

io
n

s
P

ri
n

ci
p

le
 P

ar
ti

es

I.
   

   
   

   
   

   
  E

xe
cu

ti
v e

 S
u

m
m

ar
y

M
ar

k 
Se

lle
rs

-V
au

gh
n

, B
o

b
 M

o
rm

an
, M

ik
e 

P
ar

vi
n

en

II
.   

   
   

   
   

   
In

tr
o

d
u

ct
io

n
 &

 P
la

n
n

in
g 

O
ve

rv
ie

w
M

ar
k 

Se
lle

rs
-V

au
gh

n
, P

am
 A

rc
h

er

II
I.

   
   

   
   

   
D

em
an

d
 F

o
re

ca
st

M
ar

k 
Se

lle
rs

-V
au

gh
n

, A
n

d
re

a 
Jo

h
n

so
n

, C
h

ri
s 

R
o

b
b

in
s,

 L
u

ke
 H

an
se

n
, P

am
 

A
rc

h
er

, J
o

e 
Si

lv
ei

ra

I V
.  

   
   

   
   
D

is
tr

ib
u

ti
o

n
 S

ys
te

m
 E

n
h

an
ce

m
en

ts
K

ev
in

 R
as

ch
ko

w
, M

ik
e 

H
ar

d
es

ty

V
.  

   
   

   
   

   
D

em
an

d
 S

i d
e 

R
es

o
u

rc
es

A
lli

so
n

 S
p

ec
to

r,
 J

im
 A

b
ra

h
am

so
n

V
I.

   
   

   
   

  S
u

p
p

ly
 S

id
e

 R
es

o
u

rc
es

M
ar

k 
Se

lle
rs

-V
au

gh
n

, C
h

ri
s 

R
o

b
b

in
s,

 L
u

ke
 H

an
se

n

V
II

.  
   

   
   

 R
es

o
u

rc
e 

In
te

gr
at

io
n

M
ar

k 
Se

lle
rs

-V
au

gh
n

, A
n

d
re

a 
Jo

h
n

so
n

, L
u

ke
 H

an
se

n

V
II

I.
   

   
   
Tw

o
-Y

ea
r 

A
ct

io
n

 P
la

n
A

ll 

I X
.  

   
   

   
   
A

p
p

en
d

i c
es

A
. I

R
P

 P
ro

ce
ss

es
 (

w
o

rk
 p

la
n

, T
A

G
 m

in
u

te
s,

 e
tc

)
M

ar
k 

Se
lle

rs
-V

au
gh

n
, A

n
d

re
a 

Jo
h

n
so

n

B
. D

em
an

d
 F

o
re

ca
st

 M
o

d
el

 E
sc

al
at

io
n

 R
at

es
 (

ec
o

n
o

m
ic

 in
d

ic
at

o
rs

, d
em

an
d

 c
h

ar
ts

 &
 t

ab
le

s)
M

ar
k 

Se
lle

rs
-V

au
gh

n
, A

n
d

re
a 

Jo
h

n
so

n

C
. D

is
tr

ib
u

ti
o

n
 S

ys
te

m
 P

la
n

n
in

g 
(R

ei
n

fo
rc

em
en

t 
P

ro
je

ct
s 

ch
ar

ts
)

K
ev

in
 R

as
ch

ko
w

, M
ik

e 
H

ar
d

es
ty

D
.1

 a
n

d
2

  O
re

go
n

 C
o

n
se

rv
at

io
n

 M
ea

su
re

s 
A

lli
so

n
 S

p
ec

to
r,

 J
im

 A
b

ra
h

am
so

n

D
.3

 a
n

d
 4

 W
A

 C
o

n
se

rv
at

io
n

 M
ea

su
re

s
A

lli
so

n
 S

p
ec

to
r,

 J
im

 A
b

ra
h

am
so

n

D
.5

 E
TO

 2
0

0
8

 S
ta

lla
r 

St
u

d
y 

U
p

d
at

e
A

lli
so

n
 S

p
ec

to
r,

 J
im

 A
b

ra
h

am
so

n

E.
 S

u
p

p
ly

 R
es

o
u

rc
e 

A
lt

er
n

at
iv

es
 (

re
so

u
rc

e 
in

p
u

t 
ta

b
le

s,
 2

0
 y

r 
p

ri
ce

 f
o

re
ca

st
)

M
ar

k 
Se

lle
rs

-V
au

gh
n

, A
n

d
re

a 
Jo

h
n

so
n

, L
u

ke
 H

an
se

n

F.
 C

ap
ac

it
y 

R
eq

u
ir

em
en

t 
an

d
 P

ea
k 

D
ay

 P
la

n
n

in
g 

(s
u

m
m

ar
ie

s,
 z

o
n

al
 c

h
ar

ts
, e

tc
)

M
ar

k 
Se

lle
rs

-V
au

gh
n

, C
h

ri
s 

R
o

b
b

in
s,

 L
u

ke
 H

an
se

n

G
1

.  
W

ea
th

er
 U

n
ce

rt
ai

n
ty

 A
n

al
ys

is
 &

 Im
p

ac
t 

o
n

 A
n

n
u

al
 L

o
ad

s 
(M

o
n

te
 C

ar
lo

 S
im

u
la

ti
o

n
s)

M
ar

k 
Se

lle
rs

-V
au

gh
n

, A
n

d
re

a 
Jo

h
n

so
n

, L
u

ke
 H

an
se

n

G
2

. P
ri

ce
 U

n
ce

rt
ai

n
ty

 A
n

al
ys

is
 (

N
ym

ex
 d

et
ai

l a
n

n
u

al
 r

an
ge

s,
 M

o
n

te
 C

ar
lo

 s
im

u
la

ti
o

n
s)

M
ar

k 
Se

lle
rs

-V
au

gh
n

, A
n

d
re

a 
Jo

h
n

so
n

, L
u

ke
 H

an
se

n

H
. A

vo
id

ed
 C

o
st

s 
C

al
cu

la
ti

o
n

s 
 4

5
yr

 r
es

o
u

rc
e 

co
st

 e
ff

e
ct

iv
en

e
ss

)
M

ar
k 

Se
lle

rs
-V

au
gh

n
, A

lli
so

n
 S

p
ec

to
r,

 J
im

 A
b

ra
h

am
so

n

I.
 A

ct
io

n
 P

la
n

 P
ro

gr
es

s 
R

ep
o

rt
A

ll

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 9



LA
ST

 N
A

M
E

FI
R

ST
 N

A
M

E
TI

TL
E

C
O

M
P

A
N

Y
O

R
IG

IN
A

L 

H
IR

E 
D

A
TE

R
O

LE
 O

N
 2

0
1

2
 IR

P
IR

P
 

W
O

R
K

ED
 

O
N

 2
0

1
0

 

IR
P

A
b

ra
h

am
so

n
Ji

m
Sr

. C
o

n
se

rv
at

io
n

 A
n

al
ys

t 
I

C
as

ca
d

e
1

/2
0

/2
0

0
9

D
SM

 a
n

d
 C

o
n

se
rv

at
io

n
 M

ea
su

re
s 

an
al

ys
is

, A
vo

id
ed

 C
o

st
s 

C
al

cu
la

ti
o

n
s 

 4
5

yr
 r

es
o

u
rc

e 
co

st
 e

ff
ec

ti
ve

n
es

s)

Ye
s

A
rc

h
er

P
am

Su
p

er
vi

so
r,

 R
eg

u
la

to
ry

 

A
n

al
ys

is

C
as

ca
d

e
9

/3
/2

0
1

0
In

tr
o

d
u

ct
io

n
 &

 P
la

n
n

in
g 

O
ve

rv
ie

w
; d

em
an

d
 f

o
re

ca
st

N
o

B
en

so
n

M
ar

ty
G

as
 S

u
p

p
ly

 A
n

al
ys

t 
II

In
te

rm
o

u
n

ta
in

3
/1

/2
0

0
0

O
b

se
rv

at
io

n
; S

u
p

p
o

rt
 m

ar
ke

t 
in

te
lli

ge
n

ce
, P

ri
ce

 f
o

re
ca

st
N

o

H
an

se
n

Lu
ke

G
as

 S
u

p
p

ly
 A

n
al

ys
t

C
as

ca
d

e
8

/1
6

/2
0

1
0

G
as

 s
u

p
p

ly
, t

ra
n

sp
o

rt
at

io
n

 a
n

d
 s

to
ra

ge
 a

n
al

yi
s 

(S
EN

D
O

U
T 

u
ti

liz
at

io
n

),
 D

em
an

d
 F

o
re

ca
st

, S
u

p
p

ly
 R

es
o

u
rc

e 
A

lt
er

n
at

iv
es

 

(r
es

o
u

rc
e 

in
p

u
t 

ta
b

le
s,

 2
0

 y
r 

p
ri

ce
 f

o
re

ca
st

),
 C

ap
ac

it
y 

R
eq

u
ir

em
en

t 

an
d

 P
ea

k 
D

ay
 P

la
n

n
in

g 
(s

u
m

m
ar

ie
s,

 z
o

n
al

 c
h

ar
ts

, e
tc

)

N
o

H
ar

d
es

ty
M

ik
e

En
gi

n
ee

r 
III

C
as

ca
d

e
8

/2
2

/2
0

0
7

D
is

tr
ib

u
ti

o
n

 S
ys

te
m

 E
n

h
an

ce
m

en
ts

, D
is

tr
ib

u
ti

o
n

 S
ys

te
m

 P
la

n
n

in
g 

(R
ei

n
fo

rc
em

en
t 

P
ro

je
ct

s 
ch

ar
ts

)

Ye
s

Jo
h

n
so

n
A

n
d

re
a

R
eg

u
la

to
ry

 A
n

al
ys

t
C

as
ca

d
e

8
/2

9
/2

0
1

1
Fo

re
ca

st
 a

n
al

ys
is

 (
SE

N
D

O
U

T 
u

ti
liz

at
io

n
);

 r
es

o
u

rc
e 

in
te

gr
at

io
n

, 

D
em

an
d

 F
o

re
ca

st
 M

o
d

el
 E

sc
al

at
io

n
 R

at
es

 (
ec

o
n

o
m

ic
 in

d
ic

at
o

rs
, 

d
em

an
d

 c
h

ar
ts

 &
 t

ab
le

s)

N
o

M
o

rm
an

B
o

b
G

as
 S

u
p

p
ly

 M
an

ag
er

M
D

U
R

es
p

o
n

si
b

le
 s

en
io

r 
m

an
ag

er
 o

f 
IR

P
 p

ro
ce

ss
; E

xe
cu

ti
ve

 s
u

m
m

ar
y

N
o

P
ar

vi
n

en
M

ik
e

M
an

ag
er

, R
eg

u
la

to
ry

 A
ff

ai
rs

C
as

ca
d

e/
In

te
rm

o
u

n
ta

in
9

/1
/2

0
1

1
R

eg
u

la
to

ry
, i

n
si

gh
ts

, c
o

n
su

lt
in

g 
m

an
ag

er
 o

f 
IR

P
 p

ro
ce

ss
; E

xe
cu

ti
ve

 

su
m

m
ar

y

N
o

R
as

h
ko

w
K

ev
in

M
an

ag
er

, E
n

gi
n

ee
ri

n
g 

Se
rv

ic
es

C
as

ca
d

e
1

0
/2

8
/2

0
0

2
R

es
p

o
n

si
b

le
 m

an
ag

er
 f

o
r 

d
is

ti
rb

u
ti

o
n

 s
ys

te
m

 e
n

gi
n

ee
ri

n
g

N
o

R
o

b
b

in
s

C
h

ri
s

M
an

ag
er

, G
as

 S
u

p
p

ly
  a

n
d

 

C
o

n
tr

o
ls

C
as

ca
d

e
9

/3
0

/1
9

9
6

G
as

 s
u

p
p

ly
, t

ra
n

sp
o

rt
at

io
n

, s
to

ra
ge

 a
n

d
 f

o
re

ca
st

, C
ap

ac
it

y 

R
eq

u
ir

em
en

t 
an

d
 P

ea
k 

D
ay

 P
la

n
n

in
g 

(s
u

m
m

ar
ie

s,
 z

o
n

al
 c

h
ar

ts
, e

tc
)

N
o

Se
lle

rs
-V

au
gh

n
M

ar
k

M
an

ag
er

, S
u

p
p

ly
 R

es
o

u
rc

e 

P
la

n
n

in
g 

&
 S

ys
te

m
s

C
as

ca
d

e
2

/4
/1

9
9

2
O

ve
ra

ll 
m

an
ag

em
en

t 
o

f 
IR

P
 p

ro
je

ct
 (

p
la

n
n

in
g,

 f
o

re
ca

st
, D

SM
, 

re
so

u
rc

es
, i

n
te

gr
at

io
n

, M
o

n
te

 C
ar

lo
, o

rg
an

iz
at

io
n

 a
n

d
 

d
ev

el
o

p
m

en
t)

In
cr

ea
si

n
g 

le
ve

l o
f 

re
sp

o
n

si
b

ili
ty

 f
o

r 
R

es
o

u
rc

e,
 

In
te

gr
at

io
n

 e
le

m
en

ts
 a

n
d

 a
n

al
ys

is
; d

ev
el

o
p

m
en

t 
o

f 
ca

p
ac

it
y 

su
p

p
lie

s,
 s

to
ra

ge
, p

ri
ce

 f
o

re
ca

st
 a

ss
o

ci
at

ed
 w

it
h

 IR
P

s 
si

n
ce

 2
0

0
8

 

p
la

n
. I

 a
ls

o
 p

ro
vi

d
e 

 t
h

e 
C

o
m

p
an

y'
s 

ga
s 

m
an

ag
em

en
t 

sy
st

em
 

ac
ti

vi
ti

es
, w

h
ic

h
 c

u
rr

en
tl

y 
ta

ke
s 

u
p

 le
ss

 t
h

an
 2

0
%

 o
f 

m
y 

w
o

rk
lo

ad
.

Ye
s

Si
lv

ei
ra

Jo
e

Fi
n

an
ci

al
 A

n
al

ys
t 

IV
C

as
ca

d
e

7
/2

0
/2

0
1

0
Fi

n
an

ce
 p

er
sp

ec
ti

ve
, f

o
re

ca
st

 c
o

n
su

lt
at

io
n

N
o

Sp
ec

to
r

A
lli

so
n

M
an

ag
er

, C
o

n
se

rv
at

io
n

 

P
ro

gr
am

s

C
as

ca
d

e
6

/2
3

/2
0

0
8

R
es

p
o

n
si

b
le

 m
an

ag
er

 f
o

r 
D

SM
, C

o
n

se
rv

at
io

n
 M

ea
su

re
s,

 A
vo

id
ed

 

C
o

st
s 

C
al

cu
la

ti
o

n
s 

 4
5

yr
 r

es
o

u
rc

e 
co

st
 e

ff
ec

ti
ve

n
es

s)

Ye
s

Sw
en

so
n

D
av

e
R

eg
u

la
to

ry
 A

n
al

ys
t 

III
In

te
rm

o
u

n
ta

in
6

/1
/1

9
8

4
O

b
se

rv
at

io
n

; S
h

ar
in

g 
o

f 
In

te
rm

o
u

n
ta

in
 IR

P
 in

si
gh

ts
N

o

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 10



2
0

1
2

 C
N

G
C

 IR
P

 P
A

R
T

IC
IP

A
N

TS

LA
ST

 N
A

M
E

FI
R

ST
 N

A
M

E
C

O
M

P
A

N
Y

A
b

ra
h

am
so

n
Ji

m
C

as
ca

d
e

A
p

p
le

ga
te

R
ic

k
W

U
TC

A
rc

h
er

P
am

C
as

ca
d

e
B

en
so

n
M

ar
ty

In
te

rm
o

u
n

ta
in

C
o

o
le

y
Jo

h
n

C
as

ca
d

e
D

am
m

en
Sa

ra
h

N
o

rt
h

w
es

t 
N

at
u

ra
l G

as
Fi

n
kl

ea
Ed

N
W

 In
d

u
st

ri
al

 G
as

 U
se

rs
G

ro
ss

Je
n

n
if

er
N

o
rt

h
w

es
t 

N
at

u
ra

l G
as

H
an

se
n

Lu
ke

C
as

ca
d

e
H

ar
d

es
ty

M
ik

e
C

as
ca

d
e

H
em

so
n

B
en

N
W

 G
as

 A
ss

o
ci

at
io

n
Ir

vi
n

e
K

e
lly

A
vi

st
a 

C
o

rp
Jo

h
n

so
n

A
n

d
re

a
C

as
ca

d
e

Jo
h

n
so

n
St

ev
e

W
U

TC
K

ir
sh

n
er

D
an

N
W

 G
as

 A
ss

o
ci

at
io

n
K

lin
ge

le
Jo

h
n

C
u

st
o

m
er

M
o

rm
an

B
o

b
M

D
U

N
o

va
k

V
an

d
a

W
U

TC
O

sb
o

rn
e

El
iz

ab
et

h
W

U
TC

P
ar

vi
n

en
M

ik
e

C
as

ca
d

e/
In

te
rm

o
u

n
ta

in
P

o
p

o
ff

P
h

ill
ip

P
u

ge
t 

So
u

n
d

 E
n

er
gy

P
yr

o
n

P
au

la
N

W
 In

d
u

st
ri

al
 G

as
 U

se
rs

R
as

h
ko

w
K

e
vi

n
C

as
ca

d
e

R
ey

n
o

ld
s

D
eb

o
ra

h
W

U
TC

R
o

b
b

in
s

C
h

ri
s

C
as

ca
d

e
Sa

ld
iv

ar
M

ar
ty

N
o

rt
h

w
es

t 
P

ip
el

in
e

Sa
rg

en
t

A
m

an
d

a
C

as
ca

d
e

Se
lle

rs
-V

au
gh

n
M

ar
k

C
as

ca
d

e
Si

lv
e

ir
a

Jo
e

C
as

ca
d

e
Sp

ec
to

r
A

lli
so

n
C

as
ca

d
e

Sw
en

so
n

D
av

e
In

te
rm

o
u

n
ta

in

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 11



20
12

 In
te

gr
at

ed
 R

es
ou

rc
e 

Pl
an

 

Te
ch

ni
ca

l A
dv

is
or

y 
G

ro
up

 M
ee

tin
g 

M
ar

ch
 9

, 2
01

2 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 12



•
In

tr
od

uc
tio

ns
 

•
O

ve
rv

ie
w

 o
f C

as
ca

de
 

•
20

12
 IR

P 
Pr

oc
es

s 
•

20
12

 IR
P 

W
or

kp
la

n 
•

Ke
y 

As
su

m
pt

io
ns

 
–

Q
ui

ck
 L

oo
k 

at
 o

th
er

 L
DC

 fo
re

ca
st

 m
et

ho
do

lo
gi

es
 

–
Ge

ne
ra

l D
isc

us
sio

n 
on

 L
oa

d 
Fo

re
ca

st
 

–
Ec

on
om

ic
  I

nd
ic

at
or

s 
–

Pr
ic

e 
Fo

re
ca

st
 

Ag
en

da
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 13



A 
Q

ui
ck

 H
ist

or
y 

Le
ss

on
 

•
Be

gi
nn

in
g 

in
 1

95
3,

 C
as

ca
de

 N
at

ur
al

 G
as

 C
or

po
ra

tio
n 

be
ga

n 
ac

qu
iri

ng
 sm

al
l l

oc
al

 g
as

 d
ist

rib
ut

io
n 

co
m

pa
ni

es
 

•
Th

e 
in

te
rs

ta
te

 p
ip

el
in

e 
be

ga
n 

in
 N

ew
 M

ex
ic

o 
an

d 
m

ov
ed

 n
or

th
w

es
te

rly
 in

to
 P

ac
ifi

c 
N

or
th

w
es

t 
•

U
su

al
ly,

 a
n 

in
du

st
ria

l o
pe

ra
tio

n 
lo

ca
te

d 
in

 th
e 

ar
ea

 
m

ad
e 

it 
ec

on
om

ic
al

ly
 fe

as
ib

le
 fo

r C
as

ca
de

 to
 c

on
st

ru
ct

 
its

 in
iti

al
 d

ist
rib

ut
io

n 
sy

st
em

 to
 se

rv
e 

th
e 

in
du

st
ria

l 
cu

st
om

er
 a

nd
 th

en
 b

ra
nc

h 
ou

t f
ro

m
 th

er
e 

 
•

In
 2

00
7,

 C
as

ca
de

 b
ec

am
e 

a 
su

bs
id

ia
ry

 o
f M

DU
 

Re
so

ur
ce

s,
 a

 F
or

tu
ne

 5
00

 c
om

pa
ny

 h
ea

dq
ua

rt
er

ed
 in

 
Bi

sm
ar

ck
, N

or
th

 D
ak

ot
a 

   

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 14



To
da

y 

•
Ca

sc
ad

e 
se

rv
es

 m
or

e 
th

an
 2

60
,0

00
 c

us
to

m
er

s i
n 

96
 c

om
m

un
iti

es
 

•
Ca

sc
ad

e'
s s

er
vi

ce
 a

re
as

 a
re

 c
on

ce
nt

ra
te

d 
in

 
w

es
te

rn
 a

nd
 so

ut
h 

ce
nt

ra
l W

as
hi

ng
to

n 
an

d 
so

ut
h 

ce
nt

ra
l a

nd
 e

as
te

rn
 O

re
go

n.
 

•
Ca

sc
ad

e 
se

rv
es

 a
 d

iv
er

se
 te

rr
ito

ry
 c

ov
er

in
g 

m
or

e 
th

an
 3

2,
00

0 
sq

ua
re

 m
ile

s a
nd

 7
00

 h
ig

hw
ay

 m
ile

s 
fr

om
 o

ne
 e

nd
 o

f t
he

 sy
st

em
 to

 th
e 

ot
he

r. 
•

M
ul

tip
le

 in
te

rs
ta

te
 p

ip
el

in
es

 tr
an

sp
or

t C
as

ca
de

's 
na

tu
ra

l g
as

 fr
om

 p
ro

du
ct

io
n 

ar
ea

s i
n 

th
e 

Ro
ck

y 
M

ou
nt

ai
ns

 a
nd

 w
es

te
rn

 C
an

ad
a.

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 15



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 16



IR
P 

Pu
rp

os
e,

 P
ro

ce
ss

 a
nd

 P
la

n 
(IR

PP
PP

) 
•

Th
e 

pr
im

ar
y 

pu
rp

os
e 

of
 C

as
ca

de
’s 

lo
ng

-t
er

m
 re

so
ur

ce
 

pl
an

ni
ng

 p
ro

ce
ss

 h
as

 b
ee

n,
 a

nd
 c

on
tin

ue
s t

o 
be

, t
o 

in
fo

rm
 

an
d 

gu
id

e 
th

e 
Co

m
pa

ny
’s 

re
so

ur
ce

 a
cq

ui
sit

io
n 

pr
oc

es
se

s,
 

co
ns

ist
en

t w
ith

 th
e 

ru
le

 (W
AC

 4
80

-9
0-

23
8)

.  
 

 
•

In
pu

t a
nd

 fe
ed

ba
ck

 fr
om

 th
e 

Co
m

pa
ny

’s 
Te

ch
ni

ca
l A

dv
iso

ry
 

Gr
ou

p 
(T

AG
) i

s a
n 

im
po

rt
an

t r
es

ou
rc

e 
to

 h
el

p 
en

su
re

 
Ca

sc
ad

e’
s I

RP
 is

 d
ev

el
op

ed
 fr

om
 a

 b
ro

ad
er

 p
er

sp
ec

tiv
e 

th
an

 
Ca

sc
ad

e 
co

ul
d 

ha
ve

 o
n 

its
 o

w
n.

  
 

•
An

al
yt

ic
al

 m
et

ho
ds

 w
ill

 b
e 

sim
ila

r t
o 

th
os

e 
us

ed
 to

 d
ev

el
op

 
th

e 
Co

m
pa

ny
’s 

m
os

t r
ec

en
t I

RP
s,

 a
nd

 w
ill

 in
cl

ud
e 

th
e 

us
e 

of
 

a 
lin

ea
r p

ro
gr

am
m

in
g 

op
tim

iza
tio

n 
m

od
el

 (S
EN

DO
U

T)
 to

 
so

lv
e 

na
tu

ra
l g

as
 su

pp
ly

 a
nd

 tr
an

sp
or

ta
tio

n 
op

tim
iza

tio
n 

qu
es

tio
ns

, a
lo

ng
 w

ith
 th

e 
us

e 
of

 M
on

te
-C

ar
lo

 si
m

ul
at

io
ns

 
to

 e
st

im
at

e 
th

e 
im

pa
ct

 o
f v

ar
io

us
 u

nc
er

ta
in

ty
 fa

ct
or

s.
   

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 17



Re
so

ur
ce

 D
ec

is
io

n 
M

ak
in

g 
Pr

oc
es

s O
ve

rv
ie

w
 

•
Co

ns
tr

uc
t a

 ra
ng

e 
of

 p
os

sib
le

 d
em

an
d 

fo
re

ca
st

s f
or

 th
e 

co
re

 m
ar

ke
t. 

 
•

Ca
lc

ul
at

e 
av

oi
da

bl
e 

di
st

rib
ut

io
n 

sy
st

em
 e

nh
an

ce
m

en
t c

os
ts

. 
 

•
Pr

ov
id

e 
th

e 
op

tim
iza

tio
n 

m
od

el
 th

e 
ex

ist
in

g 
su

pp
ly

 si
de

 a
nd

 d
em

an
d 

sid
e 

re
so

ur
ce

 
op

tio
ns

 to
 m

ee
t d

em
an

d.
 

 
•

Ru
n 

th
e 

op
tim

iza
tio

n 
m

od
el

 to
 id

en
tif

y 
re

so
ur

ce
 n

ee
ds

 in
cl

ud
in

g 
th

e 
ty

pe
s o

f 
re

so
ur

ce
s a

nd
 th

ei
r t

im
in

g 
re

qu
ire

m
en

ts
. T

he
 e

xi
st

in
g 

po
rt

fo
lio

 is
 m

od
el

ed
 u

nd
er

 a
 

ra
ng

e 
of

 d
em

an
d 

fo
re

ca
st

 c
on

di
tio

ns
. 

 
•

Id
en

tif
y 

in
cr

em
en

ta
l s

up
pl

y 
an

d 
de

m
an

d 
sid

e 
re

so
ur

ce
s t

o 
sa

tis
fy

 a
 ra

ng
e 

of
 

in
cr

em
en

ta
l g

ro
w

th
 sc

en
ar

io
s.

 
 

•
Ru

n 
th

e 
op

tim
iza

tio
n 

an
d 

M
on

te
-C

ar
lo

 si
m

ul
at

io
n 

m
od

el
s t

o 
id

en
tif

y 
th

e 
be

st
 fi

t 
po

rt
fo

lio
 g

iv
en

 a
n 

ex
pe

ct
ed

 ra
ng

e 
of

 fo
re

ca
st

ed
 c

or
e 

lo
ad

s a
nd

 o
pe

ra
tin

g 
co

nd
iti

on
s.

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 18



Ca
sc

ad
e 

N
at

ur
al

 G
as

 C
or

po
ra

tio
n 

20
12

 IR
P 

Ti
m

el
in

e 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 19



O
ut

lin
e 

of
 IR

P 
Co

nt
en

t 

•
Ex

ec
ut

iv
e 

Su
m

m
ar

y 
•

In
tr

od
uc

tio
n 

&
 P

la
nn

in
g 

O
ve

rv
ie

w
 

•
De

m
an

d 
Fo

re
ca

st
 

•
Di

st
rib

ut
io

n 
Sy

st
em

 E
nh

an
ce

m
en

ts
 

•
De

m
an

d 
Si

de
 R

es
ou

rc
es

 
•

Su
pp

ly
 S

id
e 

Re
so

ur
ce

s 
•

Re
so

ur
ce

 In
te

gr
at

io
n 

•
Tw

o-
Ye

ar
 A

ct
io

n 
Pl

an
 

•
Ap

pe
nd

ic
es

 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 20



20
12

 IR
P 

TA
G 

Sc
he

du
le

 
M

ee
tin

g 
To

pi
c 

Te
nt

at
iv

e 
D

at
e 

Te
nt

at
iv

e 
L

oc
at

io
n 

TA
G

 1
 

K
ey

 A
ss

um
pt

io
ns

 (P
ric

e 
Fo

re
ca

st
 &

 
Ec

on
om

ic
 In

di
ca

to
rs

) 
Fr

id
ay

, 
 M

ar
ch

 9
, 2

01
2 

W
U

TC
 O

ff
ic

es
 in

 
O

ly
m

pi
a 

TA
G

 2
 

D
em

an
d 

Fo
re

ca
st

 R
es

ul
ts

 &
 R

es
ou

rc
e 

A
lte

rn
at

iv
es

 P
ar

t I
 (S

up
pl

y/
D

em
an

d 
R

es
ou

rc
es

)  

W
ed

ne
sd

ay
, 

 A
pr

il 
11

, 2
01

2 
SE

AT
A

C
 A

irp
or

t 

TA
G

 3
 

D
is

tri
bu

tio
n 

Sy
st

em
 P

la
nn

in
g,

 
R

es
ou

rc
e A

lte
rn

at
iv

es
 P

ar
t I

I, 
Pr

el
im

in
ar

y 
M

od
el

in
g 

fo
r C

on
se

rv
at

io
n 

Su
pp

ly
 C

ur
ve

s 

W
ed

ne
sd

ay
, 

 M
ay

 1
6,

 2
01

2 
SE

AT
A

C
 A

irp
or

t 

TA
G

 4
 

In
te

gr
at

io
n/

 2
 y

ea
r A

ct
io

n 
Pl

an
 

Tu
es

da
y,

 
 Ju

ne
 1

9,
 2

01
2 

C
N

G
C

 K
en

ne
w

ic
k 

TA
G

 5
 

D
ra

ft 
IR

P 
D

is
cu

ss
io

n 
W

ed
ne

sd
ay

, 
A

ug
us

t 2
2,

  2
01

2 
W

U
TC

 O
ff

ic
es

 in
 

O
ly

m
pi

a 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 21



Th
ou

gh
ts

? 
 C

on
ce

rn
s?

 A
dv

ic
e?

 

•
Do

es
 th

e 
sc

he
du

le
 re

qu
ire

 re
vi

sio
ns

? 
–

En
ou

gh
 m

ee
tin

gs
? 

–
N

ew
 su

bj
ec

ts
? 

–
Lo

ca
tio

n 
iss

ue
s?

 

•
Do

 w
e 

w
an

t t
o 

ad
d 

(o
r d

el
et

e)
 se

ct
io

ns
 o

f t
he

 
IR

P?
 

–
An

yo
ne

 h
av

e 
a 

w
ish

 li
st

? 

 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 22



Th
er

e 
is 

a 
us

ef
ul

, b
ro

ad
 c

la
ss

ifi
ca

tio
n 

of
 sc

en
ar

io
 e

xe
rc

ise
s:

 
w

he
th

er
 th

ey
 a

re
 a

 fo
re

ca
st

 o
r a

 b
ac

kc
as

t. 
W

hi
le

 b
ot

h 
pr

oc
ed

ur
es

 h
av

e 
a 

sim
ila

r e
nd

 p
ro

du
ct

 - 
a 

fu
tu

re
 st

at
e 

an
d 

a 
pa

th
 

to
 re

ac
h 

it 
- t

he
 p

ro
ce

ss
 fo

r g
en

er
at

in
g 

th
e 

pr
od

uc
t i

s v
er

y 
di

ffe
re

nt
.  

•
A 

fo
re

ca
st

 st
ar

ts
 w

ith
 th

e 
cu

rr
en

t s
itu

at
io

n 
an

d 
po

ss
ib

le
 fu

tu
re

 p
at

hs
, t

he
n 

de
du

ce
s a

n 
en

d-
st

at
e.

  
•

A 
ba

ck
ca

st
 st

ar
ts

 w
ith

 th
e 

cu
rr

en
t s

itu
at

io
n 

an
d 

an
 

en
d-

st
at

e 
an

d 
th

en
 d

ed
uc

es
 p

os
sib

le
 fu

tu
re

 p
at

hs
.  

•
In

 a
 b

ac
kc

as
t, 

th
er

e 
is 

us
ua

lly
 so

m
e 

ju
dg

em
en

t a
bo

ut
 

th
e 

de
sir

ab
ili

ty
 o

f t
he

 fu
tu

re
 st

at
e.

 B
ec

au
se

 o
f t

hi
s,

 
ba

ck
ca

st
s a

re
 so

m
et

im
es

 ca
lle

d 
no

rm
at

iv
e 

sc
en

ar
io

s,
 

w
hi

le
 fo

re
ca

st
s a

re
 so

m
et

im
es

 ca
lle

d 
de

sc
rip

tiv
e 

or
 

ex
pl

or
at

or
y 

sc
en

ar
io

s.
  

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 23

http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php
http://scenariosforsustainability.org/scenarios_foreback.php


 
 D

em
an

d 
Fo

re
ca

st
 M

et
ho

do
lo

gy
 

Co
m

pa
ris

on
  

 
An

dr
ea

 Jo
hn

so
n 

Re
gu

la
to

ry
 A

na
ly

st
 

Ca
sc

ad
e 

N
at

ur
al

 G
as

 
An

dr
ea

.Jo
hn

so
n@

cn
gc

.c
om

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 24



An
al

ys
is

 C
on

du
ct

ed
 

•O
bs

er
ve

d 
m

et
ho

ds
 u

til
ize

d 
by

 C
as

ca
de

 N
at

ur
al

 
Ga

s,
 A

vi
st

a 
U

til
iti

es
, N

or
th

w
es

t 
N

at
ur

al
, a

nd
 P

ug
et

 
So

un
d 

En
er

gy
 to

 d
ev

el
op

 d
em

an
d 

fo
re

ca
st

s 
 •A

 s
um

m
ar

y 
of

 th
e 

st
ep

-b
y-

st
ep

 a
pp

ro
ac

h 
st

riv
es

 to
 

pr
ov

id
e 

a 
ge

ne
ra

l 
in

sig
ht

 i
nt

o 
th

e 
sim

ila
rit

ie
s 

an
d 

di
ffe

re
nc

es
 

in
 

th
e 

an
al

ys
is 

pe
rfo

rm
ed

 
by

 
ea

ch
 

co
m

pa
ny

   
 •Q

ue
st

io
n 

w
e 

ar
e 

as
ki

ng
 o

ur
se

lv
es

 a
nd

 s
ee

k 
yo

ur
 

in
pu

t: 
is 

ou
r 

m
et

ho
d 

be
st

 
m

et
ho

d 
to

 
m

ee
t 

Ca
sc

ad
e’

s u
ni

qu
e 

di
st

rib
ut

io
n 

sy
st

em
 n

ee
ds

? 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 25



  
•

Av
ist

a 
ut

ili
ze

s b
ot

h 
an

 a
nn

ua
l a

nd
 a

 p
ea

k 
da

y 
de

m
an

d 
fo

re
ca

st
 

–
An

nu
al

:  
pr

ep
ar

e 
re

ve
nu

e 
bu

dg
et

s,
 d

ev
el

op
 g

as
 p

ro
cu

re
m

en
t p

la
ns

, P
G

A 
fil

in
gs

  
–

Pe
ak

 D
ay

: p
rim

ar
ily

 fo
r r

es
ou

rc
e 

pl
an

ni
ng

 
  •

Fo
re

ca
st

 cu
st

om
er

 c
ou

nt
 a

nd
 u

se
 p

er
 c

us
to

m
er

 
–

U
se

d 
to

 d
ev

el
op

 b
ot

h 
ba

se
 d

em
an

d 
an

d 
w

ea
th

er
 se

ns
iti

ve
 d

em
an

d 
co

ef
fic

ie
nt

s 
•

“S
up

er
-p

ea
k”

 d
em

an
d 

co
ef

fic
ie

nt
s 

re
fle

ct
 th

e 
fla

tt
en

in
g 

of
 th

e 
de

m
an

d 
cu

rv
e 

at
 

ex
tr

em
el

y 
co

ld
 te

m
pe

ra
tu

re
s 

  •
A 

ba
ck

ca
st

 is
 u

se
d 

to
 v

er
ify

 th
e 

re
lia

bi
lit

y 
of

 th
e 

fo
re

ca
st

s 
 •

Af
te

r d
ev

el
op

in
g 

th
e 

ba
se

 ca
se

, l
es

s l
ik

el
y 

de
m

an
d 

sc
en

ar
io

s a
re

 c
on

sid
er

ed
: 

–
Hi

gh
 G

ro
w

th
/L

ow
 P

ric
e:

  h
ig

h 
cu

st
om

er
 g

ro
w

th
 w

ith
 lo

w
 n

at
ur

al
 g

as
 p

ric
es

 
–

Lo
w

 G
ro

w
th

/H
ig

h 
Pr

ic
e:

  l
ow

 c
us

to
m

er
 g

ro
w

th
 w

ith
 h

ig
h 

na
tu

ra
l g

as
 p

ric
es

 
–

G
re

en
 F

ut
ur

e:
  h

ig
he

r C
O

2 c
os

ts
 a

nd
 d

ril
lin

g 
re

st
ric

tio
ns

 
–

Al
te

rn
at

e 
W

ea
th

er
 S

ta
nd

ar
d:

  c
ha

ng
e 

in
 w

ea
th

er
 p

la
nn

in
g 

st
an

da
rd

 to
 c

ol
de

st
 d

ay
 in

 
20

 y
ea

rs
 fo

r e
ac

h 
se

rv
ic

e 
te

rr
ito

ry
 (a

s o
pp

os
ed

 to
 c

ol
de

st
 d

ay
 o

n 
re

co
rd

) 
–

Su
pp

ly
 C

on
st

ra
in

ts
:  

lo
w

 e
co

no
m

ic
 g

ro
w

th
 

 
•

Ec
on

om
ic

 a
nd

 p
ric

in
g 

co
nd

iti
on

s 
ar

e 
co

ns
id

er
ed

 to
 b

e 
th

e 
pr

im
ar

y 
in

di
ca

to
rs

 o
f p

ot
en

tia
l 

de
m

an
d 

 

Ca
sc

ad
e 

N
at

ur
al

 G
as

 2
01

2 
IR

P 
TA

G 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 26



N
or

th
w

es
t N

at
ur

al
 

•
N

W
 N

at
ur

al
 st

ar
ts

 b
y 

pr
oj

ec
tin

g 
cu

st
om

er
 g

ro
w

th
 b

y 
re

gi
on

 a
nd

 ca
te

go
ry

 
 •

Re
ce

nt
 u

sa
ge

 d
at

a 
is 

co
lle

ct
ed

 a
nd

 a
na

ly
ze

d 
fo

r 
cu

st
om

er
 b

as
e 

us
e 

an
d 

he
at

 u
se

 
be

ha
vi

or
 in

 re
sp

on
se

 to
 h

ist
or

ic
 w

ea
th

er
 a

nd
 g

as
 ra

te
s 

–
U

se
d 

to
 fi

t c
oe

ffi
ci

en
ts

 fo
r a

 st
at

ist
ic

al
 lo

ad
 m

od
el

 fo
r e

ac
h 

ca
te

go
ry

 a
nd

 re
gi

on
 

 •
Pr

ic
e 

fo
re

ca
st

 a
nd

 a
 f

or
w

ar
d 

w
ea

th
er

 p
at

te
rn

 i
s 

us
ed

 i
n 

co
m

bi
na

tio
n 

w
ith

 t
he

 l
oa

d 
m

od
el

 a
nd

 c
us

to
m

er
 fo

re
ca

st
 to

 p
ro

je
ct

 d
em

an
d 

ov
er

 th
e 

20
-y

ea
r p

la
nn

in
g 

ho
riz

on
 

–
Th

is 
co

ns
tit

ut
es

 th
e 

ba
se

 ca
se

 d
em

an
d 

fo
re

ca
st

 
–

Ad
di

tio
na

l d
em

an
d 

sc
en

ar
io

s a
re

 d
ev

el
op

ed
 fo

r p
la

nn
in

g 
pu

rp
os

es
 

–
Lo

ad
 fo

re
ca

st
 a

cc
ur

ac
y 

is 
ch

ec
ke

d 
ag

ai
ns

t 
re

ce
nt

, a
ct

ua
l c

us
to

m
er

 u
sa

ge
 u

nd
er

 a
 

va
rie

ty
 o

f c
on

di
tio

ns
 

  •
Th

e 
ba

se
 ca

se
 a

nd
 le

ss
 li

ke
ly

 d
em

an
d 

sc
en

ar
io

s r
ef

le
ct

 th
e 

fo
llo

w
in

g 
co

nd
iti

on
s:

 
–

Lo
w

 G
ro

w
th

 C
as

e:
  d

ue
 to

 “e
co

no
m

ic
 m

al
ai

se
” 

–
Hi

gh
 G

ro
w

th
 C

as
e:

  s
ha

rp
er

 th
an

 e
xp

ec
te

d 
ec

on
om

ic
 re

bo
un

d 
–

Lo
w

 G
ro

w
th

 I
I: 

 s
ig

ni
fic

an
tly

 l
ow

 c
us

to
m

er
 g

ro
w

th
 a

tt
rib

ut
ed

 t
o 

“e
le

ct
ric

 u
til

ity
 

br
ea

kt
hr

ou
gh

” (
in

ex
pe

ns
iv

e 
an

d 
cl

ea
n 

el
ec

tr
ic

 p
ow

er
 d

ec
re

as
in

g 
us

e 
of

 n
at

ur
al

 g
as

) 
 •

A 
ba

ck
ca

st
 is

 u
se

d 
to

 te
st

 th
e 

ac
cu

ra
cy

 o
f t

he
 fo

re
ca

st
 

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 27



Pu
ge

t S
ou

nd
 E

ne
rg

y 

•
Pu

ge
t S

ou
nd

 E
ne

rg
y 

de
ve

lo
ps

 “
ra

ng
es

 o
f f

or
ec

as
ts

, e
st

im
at

es
 a

nd
 a

ss
um

pt
io

ns
”  

–
De

m
an

d,
 g

as
 p

ric
es

, 
an

d 
CO

2 
co

st
s 

ar
e 

co
ns

id
er

ed
 t

o 
be

 k
ey

 a
re

as
 d

riv
in

g 
de

m
an

d 
  

 
•

Fo
re

ca
st

s a
re

 co
m

bi
ne

d 
to

 c
re

at
e 

se
ve

ra
l s

ce
na

rio
s b

ey
on

d 
th

e 
ba

se
 ca

se
 

 
•

Th
e 

ba
se

 c
as

e 
is 

m
od

ifi
ed

 i
n 

or
de

r 
to

 e
xa

m
in

e 
ad

di
tio

na
l 

sc
en

ar
io

s 
re

fle
ct

in
g 

in
te

gr
at

ed
 a

ss
um

pt
io

ns
 th

at
 c

ou
ld

 o
cc

ur
 to

ge
th

er
: 

–
Lo

w
 G

ro
w

th
:  

ca
us

ed
 b

y 
w

ea
k 

lo
ng

-te
rm

 e
co

no
m

ic
 g

ro
w

th
 

–
Hi

gh
 G

ro
w

th
:  

ro
bu

st
 lo

ng
-te

rm
 e

co
no

m
ic

 g
ro

w
th

 
–

Ve
ry

 L
ow

 G
as

 P
ric

es
:  

m
od

el
s i

m
pa

ct
 o

f v
er

y 
w

ea
k 

lo
ng

-te
rm

 g
as

 p
ric

es
 

–
Ve

ry
 H

ig
h 

G
as

 P
ric

es
:  

m
od

el
s i

m
pa

ct
 o

f e
xt

re
m

el
y 

hi
gh

 g
as

 p
ric

es
 

–
Ba

se
 +

 C
O

2: 
 m

od
er

at
e 

CO
2 c

os
ts

 
–

G
re

en
 W

or
ld

:  
hi

gh
 C

O
2 c

os
ts

 
 

•
A 

20
-y

ea
r d

em
an

d 
fo

re
ca

st
 is

 in
te

nd
ed

 to
 b

e 
an

 e
st

im
at

e 
of

 e
ne

rg
y 

sa
le

s,
 c

us
to

m
er

 
co

un
ts

, a
nd

 p
ea

k 
de

m
an

d 
–

O
ut

co
m

es
 a

re
 b

ro
ke

n 
do

w
n 

by
 r

eg
io

n 
an

d 
cu

st
om

er
 c

la
ss

, t
he

n 
us

ed
 in

 lo
ng

-
te

rm
 re

so
ur

ce
 a

nd
 d

el
iv

er
y 

sy
st

em
 p

la
nn

in
g 

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 28



Ca
sc

ad
e 

N
at

ur
al

 G
as

 

•
Ca

sc
ad

e 
de

ve
lo

ps
 a

 2
0-

ye
ar

 fo
re

ca
st

 o
f c

us
to

m
er

s,
 th

er
m

 sa
le

s,
 a

nd
 p

ea
k 

re
qu

ire
m

en
ts

  
–

U
til

ize
d 

in
 a

nn
ua

l b
ud

ge
tin

g 
as

 w
el

l a
s l

on
g-

te
rm

 p
la

nn
in

g 
 

•
Cu

st
om

er
 c

ou
nt

s a
re

 b
ui

lt 
fr

om
 th

e 
di

st
ric

t l
ev

el
 u

p 
an

d 
ta

ke
 in

to
 a

cc
ou

nt
 b

ot
h 

de
m

og
ra

ph
ic

 tr
en

ds
 

an
d 

ec
on

om
ic

 c
on

di
tio

ns
 

 •
U

sa
ge

 f
or

ec
as

t 
ut

ili
ze

s 
m

ed
ia

n 
ho

us
eh

ol
d 

in
co

m
e,

 w
ea

th
er

, a
nd

 n
at

ur
al

 g
as

 p
ric

es
 t

o 
de

te
rm

in
e 

th
er

m
s p

er
 c

us
to

m
er

 
 

•
A 

re
vi

ew
 o

f 
lo

w
 a

nd
 h

ig
h 

gr
ow

th
 s

ce
na

rio
s 

ex
am

in
e 

lo
ad

 g
ro

w
th

 u
nd

er
 p

oo
r 

an
d 

gr
ea

te
r 

th
an

 
ex

pe
ct

ed
 im

pr
ov

em
en

ts
 in

 e
co

no
m

ic
 c

on
di

tio
ns

  
–

Fo
re

ca
st

s 
by

 W
oo

ds
 &

 P
oo

le
 a

re
 a

lte
re

d 
to

 e
xa

m
in

e 
th

e 
st

ro
ng

es
t 

an
d 

w
ea

ke
st

 p
er

fo
rm

in
g 

de
ca

de
s o

ve
r t

hi
rt

y 
ye

ar
s 

 
•

Pe
ak

 d
ay

 f
or

ec
as

t 
is 

im
pl

em
en

te
d 

in
 c

on
ju

nc
tio

n 
w

ith
 a

 b
as

e 
lo

ad
 f

or
ec

as
t, 

w
hi

ch
 a

tt
em

pt
s 

to
 

en
su

re
 d

em
an

d 
is 

m
et

 o
n 

th
e 

co
ld

es
t d

ay
s o

f t
he

 y
ea

r 
–

A 
60

-y
ea

r w
ea

th
er

 h
ist

or
y 

is 
ob

ta
in

ed
 a

nd
 p

ea
k 

da
y 

is 
ba

se
d 

on
 th

e 
co

ld
es

t d
ay

 in
 th

e 
pa

st
 3

0 
ye

ar
s ,

 c
ur

re
nt

ly
 id

en
tif

ie
d 

as
 6

1 
HD

D 
–

Th
er

m
 u

sa
ge

 is
 a

dj
us

te
d 

up
w

ar
d 

ba
se

d 
on

 c
ol

de
st

 d
ay

 in
 r

ec
en

t 
hi

st
or

y 
to

 6
1 

HD
D 

to
 s

ho
w

 
w

ha
t u

sa
ge

 w
ou

ld
 h

av
e 

be
en

 a
t 6

1 
HD

D 
–

U
sa

ge
 is

 a
pp

lie
d 

to
 e

ac
h 

di
st

ric
t a

t t
he

 fo
re

ca
st

ed
 th

er
m

 u
sa

ge
 a

nn
ua

l g
ro

w
th

 ra
te

 
 

•
Va

rio
us

 s
ce

na
rio

s 
ar

e 
de

ve
lo

pe
d 

an
d 

us
ed

 a
s 

in
pu

ts
 in

 S
EN

DO
UT

 to
 a

ss
ist

 in
 th

e 
de

te
rm

in
at

io
n 

of
 

su
pp

ly
 a

nd
 D

SM
 re

so
ur

ce
s 

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 29



Pr
im

ar
y 

si
m

ila
rit

ie
s b

et
w

ee
n 

de
m

an
d 

fo
re

ca
st

s 
am

on
gs

t t
he

 fo
ur

 o
bs

er
ve

d 
ut

ili
tie

s  

•
Ea

ch
 U

til
ity

 u
se

s 
a 

co
m

bi
na

tio
n 

of
 e

co
no

m
ic

 in
pu

ts
 t

o 
fo

re
ca

st
 th

ei
r c

us
to

m
er

 b
as

e 
•

W
ea

th
er

 a
nd

 n
at

ur
al

 g
as

 p
ric

es
 a

re
 u

se
d 

as
 p

rim
ar

y 
in

pu
ts

 fo
r f

or
ec

as
tin

g 
th

er
m

s 
•

W
ea

th
er

 d
at

a 
is 

ty
pi

ca
lly

 so
ur

ce
d 

th
ro

ug
h 

N
O

AA
 

•
Pr

ic
e 

fo
re

ca
st

s 
ar

e 
so

ur
ce

d 
fr

om
 W

oo
d 

M
ac

ke
nz

ie
 w

ith
 

in
te

rn
al

 a
dj

us
tm

en
ts

 a
pp

lie
d 

–
N

W
 N

at
ur

al
 h

as
 d

ev
el

op
ed

 a
n 

in
te

rn
al

 fo
re

ca
st

 
•

Al
l 

ut
ili

tie
s 

us
e 

pe
ak

 d
ay

 a
nd

 v
ar

ia
tio

ns
 o

f 
hi

gh
/lo

w
 

sc
en

ar
io

s t
o 

pr
oj

ec
t l

oa
d 

gr
ow

th
 

•
Ea

ch
 C

om
pa

ny
 h

as
 a

 2
0-

ye
ar

 p
ro

je
ct

io
n 

tim
el

in
e 

•
De

m
an

d 
fo

re
ca

st
s 

ar
e 

ul
tim

at
el

y 
im

pl
em

en
te

d 
in

to
 a

 
lo

ng
-te

rm
 p

la
nn

in
g 

m
od

el
 u

sin
g 

SE
N

DO
U

T 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 30



Si
gn

ifi
ca

nt
 d

iff
er

en
ce

s i
n 

m
od

el
 d

ev
el

op
m

en
t 

ob
se

rv
ed

 a
cr

os
s t

he
 u

til
ity

 co
m

pa
ni

es
: 

•
Ec

on
om

ic
 in

di
ca

to
rs

 u
se

d 
to

 d
ev

el
op

 c
us

to
m

er
 c

ou
nt

s 
ar

e 
in

co
ns

ist
en

t 
•

Th
er

m
 u

sa
ge

 in
pu

ts
 a

re
 in

co
ns

ist
en

t, 
th

ou
gh

 w
ea

th
er

 
an

d 
na

tu
ra

l g
as

 p
ric

es
 a

re
 re

co
gn

ize
d 

as
 p

rim
ar

y 
dr

iv
er

s 
of

 c
on

su
m

pt
io

n 
•

Ea
ch

 u
til

ity
 o

bt
ai

ns
 e

co
no

m
ic

 d
at

a 
fr

om
 a

 d
iff

er
en

t 
so

ur
ce

 
•

Th
er

e 
is 

in
co

ns
ist

en
cy

 w
he

n 
it 

co
m

es
 to

 th
e 

br
ea

kd
ow

n 
of

 d
at

a 
in

to
 lo

ca
tio

n 
an

d 
cu

st
om

er
 c

la
ss

 
•

Th
er

e 
is 

no
 st

an
da

rd
 fo

r d
et

er
m

in
in

g 
pe

ak
 d

ay
 

•
Sc

en
ar

io
s 

ra
ng

e 
fr

om
 s

im
pl

y 
a 

hi
gh

/lo
w

 v
ie

w
 o

f g
ro

w
th

 
to

 a
ss

es
sin

g 
im

pa
ct

 o
f a

dd
iti

on
al

 o
ut

sid
e 

fo
rc

es
 

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 31



Co
nc

lu
sio

ns
 

 
•

Th
e 

go
al

s 
ar

e 
th

e 
sa

m
e 

ac
ro

ss
 

co
m

pa
ni

es
, 

w
ith

 
va

ria
tio

ns
 in

 n
ot

 ju
st

 m
et

ho
d,

 b
ut

 in
 w

ha
t 

fa
ct

or
s 

ar
e 

co
ns

id
er

ed
 to

 b
e 

pr
im

ar
y 

co
m

po
ne

nt
s d

riv
in

g 
de

m
an

d 
 

 
•

Ec
on

om
ic

 in
di

ca
to

rs
 v

ar
y 

ac
ro

ss
 e

ac
h 

Co
m

pa
ny

, t
ho

ug
h 

di
ffe

re
nc

es
 i

n 
th

e 
lo

ca
tio

n 
of

 s
er

vi
ce

 t
er

rit
or

ie
s 

m
ay

 
w

ar
ra

nt
 t

he
 c

on
sid

er
at

io
n 

of
 d

iff
er

en
t 

su
b-

se
ts

 o
f d

at
a 

fo
r d

iff
er

en
t g

eo
gr

ap
hi

ca
l r

eg
io

ns
 

 •
Ea

ch
 u

til
ity

 h
as

 d
ev

el
op

ed
 i

ts
 o

w
n 

st
ra

te
gy

 w
he

n 
it 

co
m

es
 to

 fo
re

ca
st

in
g 

de
m

an
d 

 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 32



 
 2

01
2 

De
m

an
d 

Fo
re

ca
st

 
As

su
m

pt
io

ns
 

  
 M

ar
k 

Se
lle

rs
-V

au
gh

n 
M

an
ag

er
, S

up
pl

y 
Re

so
ur

ce
 P

la
nn

in
g 

&
 G

M
S 

Ad
m

in
ist

ra
tio

n 
Ca

sc
ad

e 
N

at
ur

al
 G

as
 

M
ar

k.
Se

lle
rs

-V
au

gh
n@

cn
gc

.c
om

 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 33



•
Ca

sc
ad

e 
re

ce
nt

ly
 fi

le
d 

a 
20

11
 IR

P 
w

ith
 th

e 
O

PU
C 

to
 m

ee
t a

 D
ec

em
be

r 2
9,

 2
01

1 
de

ad
lin

e.
 

•
Th

e 
fo

re
ca

st
 d

ev
el

op
ed

 in
 th

e 
20

11
 IR

P 
w

as
 

fin
al

ize
d 

in
 F

al
l 2

01
1;

 e
co

no
m

ic
 fa

ct
or

s h
av

e 
no

t m
at

er
ia

lly
 c

ha
ng

ed
 si

nc
e 

th
e 

fil
in

g 
of

 th
e 

20
11

 IR
P 

•
Lo

ad
 g

ro
w

th
 c

on
tin

ue
s t

o 
be

 m
od

es
t, 

at
 b

es
t 

    
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 34



•
Th

e 
20

10
 d

at
a 

w
hi

ch
 w

as
 u

se
d 

as
 p

ar
t o

f t
he

 2
01

1 
pl

an
 

ha
d 

ap
pr

ox
im

at
e 

gr
ow

th
 a

ve
ra

ge
 o

f 1
.1

%
 o

ve
r 2

01
2-

20
40

. 
•

Th
e 

20
11

 d
at

a 
W

oo
ds

 &
 P

oo
le

 d
at

a 
w

hi
ch

 w
e 

ju
st

 
re

ce
iv

ed
 a

 fe
w

 w
ee

ks
 a

go
 sh

ow
s a

ve
ra

ge
 g

ro
w

th
 o

f 1
.5

%
 

ov
er

 2
01

2-
20

40
. 

•
W

e 
ar

e 
no

t s
ur

e 
th

er
e 

is 
an

y 
ad

va
nt

ag
e 

in
 tw

ea
ki

ng
 th

e 
gr

ow
th

 n
um

be
rs

 w
he

n 
it 

is 
so

 c
lo

se
 a

nd
 o

th
er

 e
le

m
en

ts
 

su
ch

 a
s t

he
 n

ew
 p

ric
e 

fo
re

ca
st

 w
ill

 u
lti

m
at

el
y 

ch
an

ge
 th

e 
re

su
lts

 o
f t

he
 M

on
te

 C
ar

lo
 si

m
ul

at
io

ns
. 

•
W

e 
ha

ve
 c

on
cl

ud
ed

 th
at

 u
sin

g 
th

e 
20

11
 lo

ad
 fo

re
ca

st
 is

 a
 

so
un

d 
ba

se
 ca

se
 w

ith
ou

t r
ed

oi
ng

 th
e 

fu
ll 

co
m

pa
ris

on
 a

nd
 

an
al

ys
is 

of
 th

e 
re

ce
nt

 W
oo

ds
 &

 P
oo

le
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 35



Re
co

m
m

en
da

tio
n 

•
Ca

sc
ad

e 
re

co
m

m
en

ds
 th

at
 w

e 
ut

ili
ze

 th
e 

lo
ad

 fo
re

ca
st

 th
at

 
w

as
 d

ev
el

op
ed

 in
 2

01
1 

fo
r t

he
 p

ur
po

se
s o

f t
he

 2
01

2 
IR

P.
 

•
20

12
 IR

P 
w

ill
 c

on
ta

in
 c

om
pa

ris
on

s t
o 

th
e 

20
10

 IR
P 

th
at

 w
as

 
fil

ed
 w

ith
 th

e 
W

U
TC

 in
 2

01
0.

 W
e 

w
ill

 d
er

iv
e 

20
32

 d
at

a 
fr

om
 

us
in

g 
th

e 
20

11
 d

at
a.

 
•

Th
e 

20
12

 IR
P 

w
ill

 d
iff

er
 fr

om
 th

e 
20

11
 IR

P 
in

 th
at

 se
ve

ra
l 

re
so

ur
ce

s (
up

st
re

am
 tr

an
sp

or
t, 

ca
pa

ci
ty

) h
av

e 
be

en
 

ob
ta

in
ed

 si
nc

e 
th

e 
fil

in
g 

of
 b

ot
h 

of
 th

e 
la

st
 tw

o 
IR

Ps
. 

•
Th

e 
20

12
 IR

P 
w

ill
 a

lso
 d

iff
er

 fr
om

 2
01

1 
IR

P 
as

 it
 w

ill
 b

e 
de

ve
lo

pe
d 

us
in

g 
a 

ne
w,

 u
pd

at
ed

 p
ric

e 
fo

re
ca

st
, r

ef
le

ct
in

g 
th

e 
m

os
t r

ec
en

t m
ar

ke
t i

nt
el

lig
en

ce
. 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 36



Th
ou

gh
ts

? 
 C

on
ce

rn
s?

 A
dv

ic
e?

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 37



-3
.0

0%
 

-2
.0

0%
 

-1
.0

0%
 

0.
00

%
 

1.
00

%
 

2.
00

%
 

3.
00

%
 

4.
00

%
 

5.
00

%
 

6.
00

%
 

7.
00

%
 

AB
ER

DE
EN

 

BA
KE

R 

BE
LL

IN
GH

AM
 

BE
N

D 

BR
EM

ER
TO

N
 

KE
N

N
EW

IC
K 

LO
N

GV
IE

W
 

M
O

SE
S 

LA
KE

 

M
O

U
N

T 
VE

RN
O

N
 

O
N

TA
RI

O
 

PE
N

DL
ET

O
N

 

SU
N

N
YS

ID
E 

W
AL

LA
 W

AL
LA

 

W
EN

AT
CH

EE
 

YA
KI

M
A 

CN
GC

 

Re
si

de
nt

ia
l C

us
to

m
er

 G
ro

w
th

 

27
 

Cu
rr

en
t E

ve
nt

s 

20
07

 

20
08

 

20
09

 

20
10

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 38



 1
80

,0
00

  

 1
90

,0
00

  

 2
00

,0
00

  

 2
10

,0
00

  

 2
20

,0
00

  

 2
30

,0
00

  

 2
40

,0
00

  

M
on

th
ly

 R
es

id
en

tia
l C

us
to

m
er

 C
ou

nt
 

Cu
rr

en
t E

ve
nt

s 
20

10
 

20
09

 
20

08
 

20
07

 
20

06
 

20
08

 IR
P 

Es
tim

at
es

 

28
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 39



20
08

 IR
P 

Re
vi

si
te

d 

Fo
re

ca
st

ed
 

Ac
tu

al
 

20
08

 
2.

68
%

 
1.

64
%

 
20

09
 

2.
62

%
 

0.
62

%
 

20
10

 
2.

85
%

 
1.

09
%

 

Gr
ow

th
 h

as
 b

ee
n 

fa
r l

ow
er

 th
an

 e
xp

ec
ta

tio
ns

: 

29
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 40



20
08

 IR
P 

Re
vi

si
te

d 
Cu

st
om

er
 co

un
ts

 h
av

e 
be

en
 lo

w,
 p

ar
tia

lly
 d

ue
 to

 th
e 

ec
on

om
y:

 

-2
.5

00
%

 

-2
.0

00
%

 

-1
.5

00
%

 

-1
.0

00
%

 

-0
.5

00
%

 

0.
00

0%
 

0.
50

0%
 

1.
00

0%
 

1.
50

0%
 

2.
00

0%
 

2.
50

0%
 

Ho
us

eh
ol

ds
 

Em
pl

oy
m

en
t 

In
co

m
e 

Pe
rf

or
m

an
ce

 o
f U

nd
er

ly
in

g 
Ec

on
om

ic
 In

di
ca

to
rs

 

Pr
oj

ec
te

d 

Ac
tu

al
 

30
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 41



-4
.0

0%
 

-2
.0

0%
 

0.
00

%
 

2.
00

%
 

4.
00

%
 

6.
00

%
 

8.
00

%
 

10
.0

0%
 

12
.0

0%
 

AB
ER

DE
EN

 
BA

KE
R 

BE
LL

IN
GH

AM
 

BE
N

D 
BR

EM
ER

TO
N

 
KE

N
N

EW
IC

K 
LO

N
GV

IE
W

 
M

O
SE

S 
LA

KE
 

M
O

U
N

T 
VE

RN
O

N
 

O
N

TA
RI

O
 

PE
N

DL
ET

O
N

 
SU

N
N

YS
ID

E 
W

AL
LA

 W
AL

LA
 

W
EN

AT
CH

EE
 

YA
KI

M
A 

CN
GC

 

20
08

 IR
P 

Cu
st

om
er

 C
ou

nt
 O

ve
re

st
im

at
io

n 
(D

is
cr

ep
an

cy
 a

s a
 %

 o
f E

st
im

at
e)

 
 

20
08

 IR
P 

Re
vi

si
te

d 

Gr
ow

th
 h

er
e 

w
as

 
U

N
DE

RE
ST

IM
AT

ED
 

G
ro

w
th

 h
er

e 
w

as
 

O
VE

RE
ST

IM
AT

ED
 

20
08

 

20
09

 

20
10

 

31
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 42



20
08

 IR
P 

Re
vi

si
te

d 

Fo
re

ca
st

 
Ac

tu
al

 
Di

ffe
re

nc
e 

20
08

 
38

,3
62

 
37

,0
79

 
-1

,2
83

 
20

09
 

40
,4

70
 

37
,3

18
 

-3
,1

52
 

20
10

 
42

,6
16

 
37

,3
66

 
-5

,2
50

 

Be
nd

: 

32
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 43



Cu
st

om
er

 C
ou

nt
s 

Sy
st

em
 V

ol
um

e 

Re
gi

on
al

 E
co

no
m

ic
 O

ut
pu

t 
In

te
re

st
 R

at
es

 
Po

pu
la

tio
n 

Cu
st

om
er

 T
he

rm
 U

sa
ge

 
In

co
m

e 
N

at
ur

al
 G

as
 P

ric
es

 
Te

m
pe

ra
tu

re
 

Fo
re

ca
st

in
g 

Pr
oc

es
s 

33
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 44



Fo
re

ca
st

in
g 

Pr
oc

es
s 

Cu
st

om
er

 G
ro

w
th

 

G
as

 N
ee

ds
 

Po
pu

la
tio

n 
G

ro
w

th
 

Em
pl

oy
m

en
t G

ro
w

th
 

Cu
st

om
er

 D
em

an
d 

In
co

m
e 

G
ro

w
th

 
G

as
 P

ric
es

 

34
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 45



0 

20
0 

40
0 

60
0 

80
0 

10
00

 

12
00

 

14
00

 

16
00

 

18
00

 

In Thousands 

CN
G

C 
Se

rv
ic

e 
Ar

ea
 H

ou
se

ho
ld

s 

Ke
y 

As
su

m
pt

io
ns

 

1.
40

%
 A

nn
ua

l G
ro

w
th

 

1.
84

%
 A

nn
ua

l G
ro

w
th

 

Po
pu

la
tio

n 
Em

pl
oy

m
en

t 
In

co
m

e 
In

te
re

st
 

Ra
te

s 
Ga

s P
ric

es
 

Se
ns

iti
vi

ty
 

An
al

ys
is 

35
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 46



0 

50
0 

10
00

 

15
00

 

20
00

 

25
00

 

In Thousands 

CN
G

C 
Se

rv
ic

e 
Ar

ea
 E

m
pl

oy
m

en
t 

Ke
y 

As
su

m
pt

io
ns

 

1.
31

%
 A

nn
ua

l G
ro

w
th

 

2.
11

%
 A

nn
ua

l G
ro

w
th

 

Po
pu

la
tio

n 
Em

pl
oy

m
en

t 
In

co
m

e 
In

te
re

st
 

Ra
te

s 
Ga

s P
ric

es
 

Se
ns

iti
vi

ty
 

An
al

ys
is 

36
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 47



0 

20
00

00
00

 

40
00

00
00

 

60
00

00
00

 

80
00

00
00

 

10
00

00
00

0 

12
00

00
00

0 

14
00

00
00

0 

16
00

00
00

0 

18
00

00
00

0 

20
00

00
00

0 

In Thousands 

CN
G

C 
Se

rv
ic

e 
Ar

ea
 E

co
no

m
ic

 O
ut

pu
t 

Ke
y 

As
su

m
pt

io
ns

 2.
51

%
 A

nn
ua

l G
ro

w
th

 

3.
12

%
 A

nn
ua

l G
ro

w
th

 

Po
pu

la
tio

n 
Em

pl
oy

m
en

t 
In

co
m

e 
In

te
re

st
 

Ra
te

s 
Ga

s P
ric

es
 

Se
ns

iti
vi

ty
 

An
al

ys
is 

37
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 48



Ke
y 

As
su

m
pt

io
ns

 

Po
pu

la
tio

n 
Em

pl
oy

m
en

t 
In

co
m

e 
In

te
re

st
 

Ra
te

s 
Ga

s P
ric

es
 

Se
ns

iti
vi

ty
 

An
al

ys
is 

0%
 

2%
 

4%
 

6%
 

8%
 

10
%

 

12
%

 

14
%

 

16
%

 

18
%

 

20
%

 19
79

 1
98

1 
19

83
 1

98
5 

19
87

 1
98

9 
19

91
 1

99
3 

19
95

 1
99

7 
19

99
 2

00
1 

20
03

 2
00

5 
20

07
 2

00
9 

20
11

 2
01

3 
20

15
 2

01
7 

20
19

 2
02

1 
20

23
 2

02
5 

20
27

 2
02

9 

Ba
nk

 P
rim

e 
Ra

te
 

38
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 49



Ke
y 

As
su

m
pt

io
ns

 

Po
pu

la
tio

n 
Em

pl
oy

m
en

t 
In

co
m

e 
In

te
re

st
 

Ra
te

s 
Ga

s P
ric

es
 

Se
ns

iti
vi

ty
 

An
al

ys
is 

0%
 

2%
 

4%
 

6%
 

8%
 

10
%

 

12
%

 

14
%

 

16
%

 

18
%

 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

30
-Y

ea
r F

ix
ed

 M
or

tg
ag

e 
Ra

te
 

39
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 50



Ke
y 

As
su

m
pt

io
ns

 

Po
pu

la
tio

n 
Em

pl
oy

m
en

t 
In

co
m

e 
In

te
re

st
 

Ra
te

s 
Ga

s P
ric

es
 

Se
ns

iti
vi

ty
 

An
al

ys
is 

CN
GC

 
Pr

ic
e 

M
ix

 
N

YM
EX

 

Su
m

as
 

Ro
ck

ie
s 

AE
CO

 

M
al

in
 

40
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 51



Ke
y 

As
su

m
pt

io
ns

 

Po
pu

la
tio

n 
Em

pl
oy

m
en

t 
In

co
m

e 
In

te
re

st
 

Ra
te

s 
Ga

s P
ric

es
 

Se
ns

iti
vi

ty
 

An
al

ys
is 

0 

0.
02

 

0.
04

 

0.
06

 

0.
08

 

0.
1 

0.
12

 

0.
14

 

0.
16

 

0.
18

 

0.
2 

M
on

th
ly

 W
ei

gh
ts

 

41
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 52



Ca
lc

ul
at

io
n 

of
 H

ig
h 

an
d 

Lo
w

 S
ce

na
rio

s 

Em
pl

oy
m

en
t 

Gr
ow

th
  

Ra
tio

 
Ho

us
eh

ol
ds

 
Gr

ow
th

 
Ra

tio
 

CN
GC

 M
HI

 
Gr

ow
th

 
Ra

tio
 

19
80

 
76

3.
49

4 
62

0.
77

7 
 $

57
,5

77
.5

6 
 

  
19

81
 

76
6.

32
 

0.
37

%
 

18
%

 
63

3.
08

5 
1.

98
%

 
10

7%
 

 $
56

,8
12

.3
0 

 
-1

.3
3%

 
-1

07
%

 
19

82
 

74
8.

74
 

-2
.2

9%
 

-1
09

%
 

63
6.

60
3 

0.
56

%
 

30
%

 
 $

56
,0

76
.1

7 
 

-1
.3

0%
 

-1
04

%
 

19
83

 
76

6.
80

6 
2.

41
%

 
11

5%
 

64
1.

21
5 

0.
72

%
 

39
%

 
 $

57
,2

00
.8

7 
 

2.
01

%
 

16
1%

 
19

84
 

77
7.

18
6 

1.
35

%
 

64
%

 
65

2.
58

5 
1.

77
%

 
96

%
 

 $
57

,5
31

.6
6 

 
0.

58
%

 
46

%
 

19
85

 
78

9.
06

1 
1.

53
%

 
73

%
 

66
0.

84
3 

1.
27

%
 

68
%

 
 $

57
,3

46
.8

7 
 

-0
.3

2%
 

-2
6%

 
19

86
 

80
7.

02
2 

2.
28

%
 

10
8%

 
66

9.
76

7 
1.

35
%

 
73

%
 

 $
58

,7
39

.4
8 

 
2.

43
%

 
19

5%
 

19
87

 
84

9.
85

4 
5.

31
%

 
25

2%
 

68
1.

07
7 

1.
69

%
 

91
%

 
 $

58
,8

38
.2

9 
 

0.
17

%
 

14
%

 
19

88
 

89
3.

82
9 

5.
17

%
 

24
6%

 
69

9.
89

 
2.

76
%

 
14

9%
 

 $
59

,1
18

.7
2 

 
0.

48
%

 
38

%
 

19
89

 
93

4.
28

7 
4.

53
%

 
21

5%
 

71
8.

21
4 

2.
62

%
 

14
1%

 
 $

61
,2

57
.3

9 
 

3.
62

%
 

29
1%

 
19

90
 

98
3.

88
8 

5.
31

%
 

25
2%

 
74

0.
36

1 
3.

08
%

 
16

7%
 

 $
62

,6
60

.2
2 

 
2.

29
%

 
18

4%
 

19
91

 
10

03
.9

65
 

2.
04

%
 

97
%

 
75

9.
49

2 
2.

58
%

 
14

0%
 

 $
64

,0
25

.9
5 

 
2.

18
%

 
17

5%
 

19
92

 
10

18
.7

79
 

1.
48

%
 

70
%

 
78

2.
41

5 
3.

02
%

 
16

3%
 

 $
64

,8
51

.9
4 

 
1.

29
%

 
10

4%
 

19
93

 
10

43
.0

75
 

2.
38

%
 

11
3%

 
80

0.
05

1 
2.

25
%

 
12

2%
 

 $
65

,9
11

.6
7 

 
1.

63
%

 
13

1%
 

19
94

 
10

90
.4

31
 

4.
54

%
 

21
6%

 
81

6.
88

7 
2.

10
%

 
11

4%
 

 $
67

,0
31

.6
8 

 
1.

70
%

 
13

7%
 

19
95

 
11

05
.8

47
 

1.
41

%
 

67
%

 
83

7.
57

7 
2.

53
%

 
13

7%
 

 $
67

,0
77

.7
3 

 
0.

07
%

 
6%

 
19

96
 

11
36

.6
01

 
2.

78
%

 
13

2%
 

85
6.

30
1 

2.
24

%
 

12
1%

 
 $

69
,0

30
.0

7 
 

2.
91

%
 

23
4%

 
19

97
 

11
69

.8
81

 
2.

93
%

 
13

9%
 

87
4.

42
1 

2.
12

%
 

11
4%

 
 $

71
,2

10
.0

6 
 

3.
16

%
 

25
4%

 
19

98
 

11
86

.3
01

 
1.

40
%

 
67

%
 

89
3.

51
7 

2.
18

%
 

11
8%

 
 $

73
,8

06
.5

7 
 

3.
65

%
 

29
3%

 
19

99
 

12
01

.1
44

 
1.

25
%

 
59

%
 

90
8.

01
7  

1.
62

%
 

88
%

 
 $

74
,8

10
.6

6 
 

1.
36

%
 

10
9%

 
20

00
 

12
19

.7
53

 
1.

55
%

 
74

%
 

91
9.

99
7 

1.
32

%
 

71
%

 
 $

77
,6

37
.1

3 
 

3.
78

%
 

30
4%

 
20

01
 

12
29

.2
71

 
0.

78
%

 
37

%
 

93
7.

55
5 

1.
91

%
 

10
3%

 
 $

79
,3

78
.6

8 
 

2.
24

%
 

18
0%

 
20

02
 

12
30

.6
72

 
0.

11
%

 
5%

 
95

1.
20

4 
1.

46
%

 
79

%
 

 $
79

,1
80

.8
4 

 
-0

.2
5%

 
-2

0%
 

20
03

 
12

49
.4

78
 

1.
53

%
 

73
%

 
96

3.
90

4 
1.

34
%

 
72

%
 

 $
79

,6
44

.5
9 

 
0.

59
%

 
47

%
 

20
04

 
12

75
.8

32
 

2.
11

%
 

10
0%

 
97

8.
56

5 
1.

52
%

 
82

%
 

 $
79

,9
40

.4
4 

 
0.

37
%

 
30

%
 

20
05

 
13

18
.5

09
 

3.
35

%
 

15
9%

 
99

3.
19

7 
1.

50
%

 
81

%
 

 $
80

,5
87

.2
0 

 
0.

81
%

 
65

%
 

20
06

 
13

56
.6

78
 

2.
89

%
 

13
7%

 
10

14
.7

56
 

2.
17

%
 

11
7%

 
 $

83
,0

25
.2

7 
 

3.
03

%
 

24
3%

 
20

07
 

14
04

.6
63

 
3.

54
%

 
16

8%
 

10
32

.3
97

 
1.

74
%

 
94

%
 

 $
85

,7
53

.6
2 

 
3.

29
%

 
26

4%
 

20
08

 
14

32
.4

05
 

1.
97

%
 

94
%

 
10

49
.2

37
 

1.
63

%
 

88
%

 
 $

84
,8

79
.4

5 
 

-1
.0

2%
 

-8
2%

 
20

09
 

14
12

.5
7 

-1
. 3

8%
 

-6
6%

 
10

66
.1

79
 

1.
61

%
 

87
%

 
 $

83
,5

79
.1

0 
 

-1
.5

3%
 

-1
23

%
 

20
10

 
14

20
.5

77
 

0.
57

%
 

27
%

 
10

75
.8

01
 

0.
90

%
 

49
%

 
 $

83
,1

43
.2

4 
 

-0
.5

2%
 

-4
2%

 

Hi
gh

 &
 L

ow
 S

ce
na

rio
s 

Gr
ow

th
 ra

te
s a

re
 1

23
%

 o
f a

ve
ra

ge
.  

U
se

 
12

3%
 o

f W
&

P 
as

 th
e 

hi
gh

 fo
r e

m
pl

oy
m

en
t. 

Gr
ow

th
 ra

te
s a

re
 7

3%
 o

f a
ve

ra
ge

.  
U

se
 

73
%

 o
f W

&
P 

as
 th

e 
lo

w
 fo

r e
m

pl
oy

m
en

t. 
  

Gr
ow

th
 ra

te
s a

re
 8

5%
 o

f a
ve

ra
ge

.  
U

se
 8

5%
 

of
 W

&
P 

as
 th

e 
lo

w
 fo

r h
ou

se
ho

ld
s.

 

Gr
ow

th
 ra

te
s a

re
 1

18
%

 o
f a

ve
ra

ge
.  

U
se

 
11

8%
 o

f W
&

P 
as

 th
e 

hi
gh

 fo
r h

ou
se

ho
ld

s.
 

Gr
ow

th
 ra

te
s a

re
 1

74
%

 o
f a

ve
ra

ge
.  

U
se

 
17

4%
 o

f W
&

P 
as

 th
e 

hi
gh

 fo
r M

HI
. 

Gr
ow

th
 ra

te
s a

re
 5

6%
 o

f a
ve

ra
ge

.  
U

se
 5

6%
 o

f W
&

P 
as

 th
e 

lo
w

 fo
r M

HI
. 

Po
pu

la
tio

n 
Em

pl
oy

m
en

t 
In

co
m

e 
In

te
re

st
 

Ra
te

s 
Ga

s P
ric

es
 

Se
ns

iti
vi

ty
 

An
al

ys
is 

42
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 53



Hi
gh

 &
 L

ow
 S

ce
na

rio
s 

Sc
en

ar
io

 
Ar

ea
 

An
nu

al
 G

ro
w

th
 

19
98

 - 
20

08
 

Lo
w

es
t G

ro
w

th
: 

M
ic

hi
ga

n 
Pu

bl
ic

 
Se

rv
ic

e 
Co

m
m

iss
io

n 
0.

28
4%

 

Hi
gh

es
t G

ro
w

th
: 

U
ta

h 
– 

Q
ue

st
ar

 G
as

 
3.

02
%

 

Al
te

rn
at

e 
Hi

gh
es

t: 
Ca

sc
ad

e 
3.

09
%

 

Po
pu

la
tio

n 
Em

pl
oy

m
en

t 
In

co
m

e 
In

te
re

st
 

Ra
te

s 
Ga

s P
ric

es
 

Se
ns

iti
vi

ty
 

An
al

ys
is 

43
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 54



RE
SU

LT
S 

25
0,

00
0,

00
0 

30
0,

00
0,

00
0 

35
0,

00
0,

00
0 

40
0,

00
0,

00
0 

45
0,

00
0,

00
0 

50
0,

00
0,

00
0 

55
0,

00
0,

00
0 

60
0,

00
0,

00
0 

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Total System Therms 

Fo
re

ca
st

ed
 D

em
an

d 
20

08
 , 

20
10

 a
nd

 2
01

1 
IR

Ps
 

20
08

 IR
P 

Ra
ng

e 
20

11
 IR

P 
Ra

ng
e 

20
08

 M
id

 
20

11
 M

id
 

20
10

 IR
P 

M
id

 
20

10
 IR

P 
Hi

gh
 

20
10

 IR
P 

Lo
w

 

44
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 55



RE
SU

LT
S 

20
0,

00
0 

25
0,

00
0 

30
0,

00
0 

35
0,

00
0 

40
0,

00
0 

45
0,

00
0 

50
0,

00
0 

55
0,

00
0 

60
0,

00
0 

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Total System Therms 

Fo
re

ca
st

ed
 C

us
to

m
er

 C
ou

nt
 

20
08

 IR
P 

(P
ur

pl
e)

 v
s.

 D
ra

ft
 2

01
2 

IR
P 

(B
lu

e)
 

20
08

 IR
P 

Ra
ng

e 

20
11

 IR
P 

Ra
ng

e 

20
08

 M
id

 

20
11

 M
id

 

45
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 56



RE
SU

LT
S 

20
10

20
30

30
-Y

ea
r

An
nu

al
iz

ed
Ab

er
de

en
9,

38
9,

35
8

   
   

  
10

,8
17

,6
68

   
  

15
.2

%
0.

71
%

Be
lli

ng
ha

m
41

,1
98

,7
25

   
  

68
,5

14
,0

30
   

  
66

.3
%

2.
58

%
Br

em
er

to
n

28
,0

55
,9

00
   

  
46

,8
96

,1
86

   
  

67
.2

%
2.

60
%

Ke
nn

ew
ick

24
,1

20
,2

07
   

  
46

,6
98

,9
54

   
  

93
.6

%
3.

36
%

Lo
ng

vi
ew

6,
57

2,
09

7
   

   
  

8,
41

5,
72

1
   

   
  

28
.1

%
1.

24
%

M
os

es
 L

ak
e

3,
95

3,
22

0
   

   
  

5,
03

1,
21

9
   

   
  

27
.3

%
1.

21
%

M
ou

nt
 V

er
no

n
38

,2
48

,9
71

   
  

60
,8

95
,2

03
   

  
59

.2
%

2.
35

%
Su

nn
ys

id
e

8,
74

0,
64

3
   

   
  

9,
07

3,
32

1
   

   
  

3.
8%

0.
19

%
W

al
la

 W
al

la
9,

99
8,

51
2

   
   

  
12

,0
52

,9
35

   
  

20
.5

%
0.

94
%

W
en

at
ch

ee
5,

62
0,

65
6

   
   

  
4,

66
6,

05
0

   
   

  
-1

7.
0%

-0
.9

3%
Ya

ki
m

a
26

,8
34

,5
10

   
  

31
,3

15
,2

89
   

  
16

.7
%

0.
78

%
Ba

ke
r

3,
71

0,
99

1
   

   
  

4,
27

3,
38

4
   

   
  

15
.2

%
0.

71
%

Be
nd

46
,6

53
,4

66
   

  
75

,9
24

,3
56

   
  

62
.7

%
2.

46
%

O
nt

ar
io

4,
53

6,
80

5
   

   
  

5,
24

3,
50

7
   

   
  

15
.6

%
0.

73
%

Pe
nd

le
to

n
12

,2
25

,4
08

   
  

16
,9

23
,8

26
   

  
38

.4
%

1.
64

%
W

as
hi

ng
to

n
20

2,
73

2,
79

9
   

30
4,

67
9,

13
7

   
50

.3
%

2.
06

%
O

re
go

n
67

,1
26

,6
70

   
  

10
2,

36
5,

07
4

   
52

.5
%

2.
13

%
Sy

st
em

26
9,

85
9,

46
9

   
40

7,
04

4,
21

1
   

50
.8

%
2.

08
%

Th
er

m
s

Gr
ow

th
Ab

ov
e/

Be
lo

w
Sy

st
em

 A
ve

ra
ge

Fo
re

ca
st

ed
 A

nn
ua

l T
hr

ou
gh

pu
t

46
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 57



Pe
ak

 D
ay

 F
or

ec
as

t 
•

Pe
ak

 d
ay

 fo
re

ca
st

 b
as

ed
 o

n 
a 

61
 d

eg
re

e 
da

y 
(0

 d
eg

re
es

 F
ah

re
nh

ei
t a

ve
ra

ge
 

te
m

pe
ra

tu
re

) f
or

 d
es

ig
n 

w
ea

th
er

 c
on

di
tio

ns
 

  
   

 
  

 
 

  
  

Sy
st

em
 A

ve
ra

ge
 

  

D
eg

re
e 

D
ay

s 
D

at
e 

/ Y
ea

r 

65
 

19
68

 

63
 

19
50

 

61
 

19
64

, 1
95

7,
 1

98
3,

19
90

 

60
 

19
50

, 1
95

7,
 1

96
8,

 1
99

0 

59
 

19
50

, 1
97

2,
 1

97
9,

 1
98

3,
 1

98
9,

 1
99

0 

58
 

19
50

, 1
97

9 

57
 

19
57

,1
96

4,
 1

97
2,

 1
99

0 

56
 

19
63

, 1
98

2,
 1

98
3,

 2
00

4 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 58



  

   

48
 

Ca
sc

ad
e 

N
at

ur
al

 G
as

 2
01

2 
IR

P 
TA

G 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 59



 - 
   

 1
,0

00
  

 2
,0

00
  

 3
,0

00
  

 4
,0

00
  

 5
,0

00
  

 6
,0

00
  

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Pe
ak

 D
ay

 F
or

ec
as

t 

Zo
ne

 3
0 

Zo
ne

 2
6 

Zo
ne

-M
E 

Zo
ne

 1
1 

Zo
ne

 1
0 

Zo
ne

 2
0 

Zo
ne

 2
4 

Zo
ne

 G
TN

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 60



 

•
O

ve
ra

ll 
Pi

pe
lin

e 
Re

ce
ip

t C
ap

ab
ili

tie
s 

vs
 P

ea
k 

Da
y 

De
m

an
d 

 •
De

liv
er

y 
Ca

pa
bi

lit
ie

s a
t t

he
 G

at
e 

(M
DD

O
s)

 
 •

Di
st

rib
ut

io
n 

Sy
st

em
 N

ee
ds

 
 

 
 

Ca
pa

ci
ty

 A
na

ly
sis

 
Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 61



ZO
N

E 
30

-W
 

ZO
N

E 
30

-
S 

ZO
N

E 
26

 

ZO
N

E 
11

 

ZO
N

E 
10

 

ZO
N

E 
M

E-
W

A 

ZO
N

E 
20

 

ZO
N

E 
M

E-
O

R 

ZO
N

E 
24

 
ZO

N
E 

G
TN

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 62



 - 
   

 1
,0

00
  

 2
,0

00
  

 3
,0

00
  

 4
,0

00
  

 5
,0

00
  

 6
,0

00
  

Therms/day;  
 (Thousands of Therms) 

SY
ST

EM
 P

ea
k 

D
ay

 D
em

an
d 

 &
 E

xi
st

in
g 

C
ap

ac
ity

 R
es

ou
rc

es
 

 

LS
-1

 (S
to

ra
ge

) 
JP

 E
xp

an
si

on
 (S

to
ra

ge
) 

SG
S-

1 
(S

to
ra

ge
) 

G
TN

 C
ap

ac
ity

 
N

W
P 

C
ap

ac
ity

 
20

08
 IR

P 
C

or
e 

Pe
ak

 D
ay

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

C
or

e 
Pe

ak
 D

ay
 F

or
ec

as
t-M

ed
iu

m
 

20
11

 IR
P 

C
or

e 
Pe

ak
 D

ay
 F

or
ec

as
t-L

ow
 

20
11

 IR
P 

C
or

e 
Pe

ak
 D

ay
 F

or
ec

as
t-H

ig
h 

C
ap

ac
ity

 S
ho

rtf
al

l 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 63



 - 
   

 5
0 

 

 1
00

  

 1
50

  

 2
00

  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
10

 P
ea

k 
D

ay
 D

em
an

d 
 &

 E
xi

st
in

g 
C

ap
ac

ity
 R

es
ou

rc
es

 
M

ed
iu

m
 L

oa
d 

Fo
re

ca
st

 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 64



 - 
   

 1
00

  

 2
00

  

 3
00

  

 4
00

  

 5
00

  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
11

 P
ea

k 
D

ay
 D

em
an

d 
 &

 E
xi

st
in

g 
C

ap
ac

ity
 R

es
ou

rc
es

 
M

ed
iu

m
 L

oa
d 

Fo
re

ca
st

 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 65



 2
50

  

 3
50

  

 4
50

  

 5
50

  

 6
50

  

 7
50

  

 8
50

  

 9
50

  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
20

 P
ea

k 
D

ay
 D

em
an

d 
 &

 E
xi

st
in

g 
C

ap
ac

ity
 R

es
ou

rc
es

 
M

ed
iu

m
 L

oa
d 

Fo
re

ca
st

 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 66



 - 
   

 5
0 

 

 1
00

  

 1
50

  

 2
00

  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
24

 P
ea

k 
D

ay
 D

em
an

d 
 &

 E
xi

st
in

g 
C

ap
ac

ity
 R

es
ou

rc
es

 
M

ed
iu

m
 L

oa
d 

Fo
re

ca
st

 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 67



 - 
   

 1
00

  

 2
00

  

 3
00

  

 4
00

  

 5
00

  

 6
00

  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
26

 P
ea

k 
D

ay
 D

em
an

d 
 &

 E
xi

st
in

g 
C

ap
ac

ity
 R

es
ou

rc
es

 
M

ed
iu

m
 L

oa
d 

Fo
re

ca
st

 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 68



 1
50

  

 1
75

  

 2
00

  

 2
25

  

 2
50

  

 2
75

  

 3
00

  

 3
25

  

 3
50

  

 3
75

  

 4
00

  

 4
25

  

 4
50

  

 4
75

  

 5
00

  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
M

E 
 P

ea
k 

D
ay

 D
em

an
d 

 &
 E

xi
st

in
g 

C
ap

ac
ity

 R
es

ou
rc

es
 

M
ed

iu
m

 L
oa

d 
Fo

re
ca

st
 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 
N

ot
e:

  W
G

PW
 C

ap
ac

ity
 is

 n
et

 o
f N

on
-C

or
e 

pr
im

ar
y 

te
rm

 c
ap

ac
ity

 re
qu

ire
m

en
ts

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 69



 7
00

  

 9
00

  

 1
,1

00
  

 1
,3

00
  

 1
,5

00
  

 1
,7

00
  

 1
,9

00
  

 2
,1

00
  

 2
,3

00
  

 2
,5

00
  

 2
,7

00
  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
30

  P
ea

k 
D

ay
 D

em
an

d 
 &

 E
xi

st
in

g 
C

ap
ac

ity
 R

es
ou

rc
es

 
M

ed
iu

m
 L

oa
d 

Fo
re

ca
st

 

Zo
ne

 C
ap

ac
ity

 
20

08
 F

or
ec

as
t 

20
11

 IR
P 

Fo
re

ca
st

ed
 R

eq
ui

re
m

en
ts

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 70



 4
00

  

 5
00

  

 6
00

  

 7
00

  

 8
00

  

 9
00

  

 1
,0

00
  

 1
,1

00
  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
G

TN
 P

ea
k 

D
ay

 D
em

an
d 

 &
 E

xi
st

in
g 

C
ap

ac
ity

 R
es

ou
rc

es
 

M
ed

iu
m

 L
oa

d 
Fo

re
ca

st
 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 71



 
•

Id
en

tif
y 

Ca
pa

ci
ty

 S
ho

rt
fa

lls
 

–
O

ve
ra

ll 
Pi

pe
lin

e 
Re

ce
ip

t C
ap

ab
ili

tie
s v

s P
ea

k 
Da

y 
De

m
an

d 
–

De
liv

er
y 

Ca
pa

bi
lit

ie
s a

t t
he

 G
at

e 
(M

DD
O

s)
 

–
Di

st
rib

ut
io

n 
Sy

st
em

 N
ee

ds
 

•
Id

en
tif

y/
Ev

al
ua

te
 so

lu
tio

ns
 

–
De

te
rm

in
in

g 
m

ag
ni

tu
de

 o
f s

ho
rt

fa
ll 

(d
eg

re
e 

da
y 

co
ve

ra
ge

) 
 

 
 

Pe
ak

 D
ay

 &
 C

ap
ac

ity
 S

ho
rt

fa
ll 

An
al

ys
is 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 72



 - 
   

 1
00

  

 2
00

  

 3
00

  

 4
00

  

 5
00

  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
11

 P
ea

k 
D

ay
 D

em
an

d 
 &

 E
xi

st
in

g 
C

ap
ac

ity
 R

es
ou

rc
es

 
M

ed
iu

m
 L

oa
d 

Fo
re

ca
st

 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 73



0 20
 

40
 

60
 

80
 

10
0 

12
0 

14
0 

16
0 

18
0 

20
0 

1 
5 

9 
13

 
17

 
21

 
25

 
29

 
33

 
37

 
41

 
45

 
49

 
53

 
57

 
61

 
65

 
69

 

95
%

 o
f t

he
 ti

m
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 4

7 
D

D
 

Av
g 

W
tr 

D
ay

  
29

 D
D

s 

97
 %

 o
f t

he
 

tim
e 

w
ea

th
er

 
w

ill 
be

 w
ar

m
er

 
th

an
 5

6 
D

D
 

du
rin

g 
w

in
te

r 

Zo
ne

 1
1-

W
in

te
r W

ea
th

er
 F

re
qu

en
cy

 
(N

ov
-M

ar
) 

99
%

 o
f t

he
 ti

m
e 

w
ea

th
er

 w
ill 

be
 

w
ar

m
er

 th
an

 6
5 

D
D

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 74



 7
00

  

 9
00

  

 1
,1

00
  

 1
,3

00
  

 1
,5

00
  

 1
,7

00
  

 1
,9

00
  

 2
,1

00
  

 2
,3

00
  

 2
,5

00
  

 2
,7

00
  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
30

  P
ea

k 
D

ay
 D

em
an

d 
 &

 E
xi

st
in

g 
C

ap
ac

ity
 R

es
ou

rc
es

 
M

ed
iu

m
 L

oa
d 

Fo
re

ca
st

 

Zo
ne

 C
ap

ac
ity

 
20

08
 F

or
ec

as
t 

20
11

 IR
P 

Fo
re

ca
st

ed
 R

eq
ui

re
m

en
ts

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 75



0 

10
0 

20
0 

30
0 

40
0 

50
0 

60
0 

70
0 

Frequency 

D
D

 

Zo
ne

 3
0-

W
   

  W
in

te
r W

ea
th

er
 F

re
qu

en
cy

 
(N

ov
-M

ar
) 

Av
g 

W
tr 

D
ay

  
23

 D
D

s 
  

95
%

 o
f t

he
 

tim
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 

37
 D

D 
  

97
%

 o
f t

he
 

tim
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 

44
 D

D 
  

99
%

 o
f t

he
 

tim
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 

51
 D

D 
  

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 76



 1
50

  

 1
75

  

 2
00

  

 2
25

  

 2
50

  

 2
75

  

 3
00

  

 3
25

  

 3
50

  

 3
75

  

 4
00

  

 4
25

  

 4
50

  

 4
75

  

 5
00

  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
M

E 
 P

ea
k 

D
ay

 D
em

an
d 

 &
 E

xi
st

in
g 

C
ap

ac
ity

 R
es

ou
rc

es
 

M
ed

iu
m

 L
oa

d 
Fo

re
ca

st
 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 
N

ot
e:

  W
G

PW
 C

ap
ac

ity
 is

 n
et

 o
f N

on
-C

or
e 

pr
im

ar
y 

te
rm

 c
ap

ac
ity

 re
qu

ire
m

en
ts

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 77



0 50
 

10
0 

15
0 

20
0 

25
0 

30
0 

35
0 

40
0 

45
0 

50
0 

Frequency 

D
D

 

Zo
ne

 M
E

   
W

in
te

r W
ea

th
er

 F
re

qu
en

cy
 

(N
ov

-M
ar

) 

97
%

 o
f t

he
 ti

m
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 5

5 
D

D
 

99
%

 o
f t

he
 ti

m
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 6

5 
D

D
 

95
%

 o
f t

he
 ti

m
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 4

5 
D

D
 

Av
er

ag
e 

W
tr 

D
ay

 
25

 D
D

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 78



 4
00

  

 5
00

  

 6
00

  

 7
00

  

 8
00

  

 9
00

  

 1
,0

00
  

 1
,1

00
  

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
20

24
 

20
25

 
20

26
 

20
27

 
20

28
 

20
29

 
20

30
 

Therms/day;  
 (Thousands of Therms) 

ZO
N

E 
G

TN
 P

ea
k 

D
ay

 D
em

an
d 

 &
 E

xi
st

in
g 

C
ap

ac
ity

 R
es

ou
rc

es
 

M
ed

iu
m

 L
oa

d 
Fo

re
ca

st
 

Zo
ne

 C
ap

ac
ity

 
20

08
 IR

P 
Fo

re
ca

st
ed

 R
eq

ui
re

m
en

ts
 

20
11

 IR
P 

Fo
re

ca
st

 

N
ot

e:
  W

G
PW

 C
ap

ac
ity

 is
 n

et
 o

f N
on

-C
or

e 
pr

im
ar

y 
te

rm
 c

ap
ac

ity
 re

qu
ire

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 79



0 50
 

10
0 

15
0 

20
0 

25
0 

30
0 

35
0 

40
0 

45
0 

50
0 

Frequency 

D
D

 

Zo
ne

 G
TN

-W
in

te
r W

ea
th

er
 F

re
qu

en
cy

 
(N

ov
-M

ar
) 

97
%

 o
f t

he
 ti

m
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 5

6 
D

D
 

95
%

 o
f t

he
 ti

m
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 4

5 
D

D
 

99
%

 o
f t

he
 ti

m
e 

w
ea

th
er

 
w

ar
m

er
 th

an
 6

4 
D

D
 

Av
g 

W
tr 

D
ay

 
28

 D
D

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 80



PR
IC

E 
FO

RE
CA

ST
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 81



Pr
ic

e 
Fo

re
ca

st
 

 
•

Ca
sc

ad
e’

s l
on

g 
te

rm
 p

la
nn

in
g 

pr
ic

e 
fo

re
ca

st
 is

 b
as

ed
 o

n 
a 

bl
en

d 
of

 c
ur

re
nt

 m
ar

ke
t p

ric
in

g 
al

on
g 

w
ith

 lo
ng

 te
rm

 
fu

nd
am

en
ta

l p
ric

e 
fo

re
ca

st
s.

 
•

Si
nc

e 
pr

ic
in

g 
on

 th
e 

m
ar

ke
t i

s h
ea

vi
ly

 in
flu

en
ce

d 
by

 
He

nr
y 

Hu
b 

pr
ic

es
, t

he
 C

om
pa

ny
 c

lo
se

ly
 m

on
ito

rs
 th

is 
m

ar
ke

t t
re

nd
.  

•
W

hi
le

 n
ot

 a
 g

ua
ra

nt
ee

 o
f w

he
re

 th
e 

m
ar

ke
t w

ill
 

ul
tim

at
el

y 
fin

ish
, t

he
 c

ur
re

nt
 m

ar
ke

t (
N

YM
EX

) i
s t

he
 

m
os

t c
ur

re
nt

 in
fo

rm
at

io
n 

av
ai

la
bl

e 
th

at
 p

ro
vi

de
s s

om
e 

di
re

ct
io

n 
•

Fu
tu

re
 b

as
is 

di
ffe

re
nt

ia
l i

n 
ou

r p
hy

sic
al

 su
pp

ly
 re

ce
iv

in
g 

ar
ea

s (
Su

m
as

,A
EC

O
, R

oc
ki

es
) i

s t
ra

di
ng

. 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 82



Pr
ic

e 
Fo

re
ca

st
 

•
Th

e 
fu

nd
am

en
ta

l f
or

ec
as

ts
 in

cl
ud

e 
W

oo
d 

M
ac

ke
nz

ie
, E

ne
rg

y 
In

fo
rm

at
io

n 
Ad

m
in

ist
ra

tio
n 

(E
IA

), 
N

or
th

w
es

t P
ow

er
 P

la
nn

in
g 

Co
un

ci
l, 

th
e 

Te
xa

s 
Co

m
pt

ro
lle

r a
nd

 th
e 

Fi
na

nc
ia

l F
or

ec
as

t C
en

te
r’s

 lo
ng

 te
rm

 p
ric

e 
fo

re
ca

st
s.

  
•

W
oo

d 
M

ac
Ke

nz
ie

 p
ub

lis
he

s a
 lo

ng
-te

rm
 p

ric
e 

fo
re

ca
st

 p
er

io
di

ca
lly

 
th

ro
ug

ho
ut

 to
 su

bs
cr

ib
in

g 
cu

st
om

er
s.

 T
hi

s f
or

ec
as

t i
s b

ro
ke

n 
do

w
n 

by
 

m
on

th
 th

ro
ug

h 
th

e 
pl

an
ni

ng
 h

or
izo

n 
an

d 
in

cl
ud

es
 H

en
ry

 H
ub

 a
s w

el
l a

s 
ba

sis
 d

iff
er

en
tia

ls 
fo

r o
ur

 re
ce

iv
in

g 
ar

ea
s.

  
•

Th
e 

Co
m

pa
ny

 re
ce

nt
ly

 te
rm

in
at

ed
 o

ur
 su

bs
cr

ip
tio

n 
to

 W
oo

d 
M

ac
ke

nz
ie

 
an

d 
ha

s n
ow

 su
bs

cr
ib

ed
 to

 B
EN

TE
K;

 w
e 

ar
e 

w
or

ki
ng

 w
ith

 th
em

 d
o 

de
ve

lo
p 

a 
20

 y
ea

r p
ric

e 
fo

re
ca

st
; w

e 
ar

e 
al

so
 c

on
sid

er
in

g 
co

nt
ra

ct
in

g 
w

ith
 W

oo
d 

M
ac

ke
nz

ie
 fo

r a
cc

es
s t

o 
th

ei
r 2

0 
ye

ar
 p

ric
e 

fo
re

ca
st

. 
•

M
an

y 
of

 th
e 

ot
he

r s
ou

rc
es

 a
bo

ve
 a

lso
 o

nl
y 

pr
ov

id
e 

pr
ic

e 
fo

re
ca

st
s b

y 
ye

ar
. 

Gi
ve

n 
Ca

sc
ad

e’
s l

oa
d 

pr
of

ile
 a

nd
 th

e 
ne

ed
 fo

r m
or

e 
w

in
te

r g
as

 th
an

 
su

m
m

er
, t

he
 c

om
pa

ny
 d

ev
el

op
s a

 p
at

te
rn

 b
as

ed
 o

n 
th

e 
m

ar
ke

t m
on

th
ly

 
fo

rw
ar

d 
pr

ic
es

 to
 c

re
at

e 
a 

lo
ng

-te
rm

, m
on

th
ly

 H
en

ry
 H

ub
 p

ric
e.

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 83



Pr
ic

e 
Fo

re
ca

st
 

•
Si

nc
e 

th
e 

co
m

pa
ny

’s 
ph

ys
ic

al
 su

pp
ly

 re
ce

iv
in

g 
ar

ea
s (

Su
m

as
, A

EC
O

, a
nd

 R
oc

ki
es

) 
ar

e 
at

 a
 d

isc
ou

nt
 to

 H
en

ry
 H

ub
, u

p 
un

til
 2

01
2 

w
e 

ut
ili

ze
d 

th
e 

ba
sis

 d
iff

er
en

tia
l f

ro
m

 
W

oo
d 

M
ac

ke
nz

ie
’s 

m
os

t r
ec

en
t u

pd
at

e 
an

d 
co

m
pa

re
 th

at
 to

 th
e 

fu
tu

re
 m

ar
ke

ts
 

ba
sis

 tr
ad

in
g 

as
 re

po
rt

ed
 in

 p
ub

lic
 m

ar
ke

t. 
•

It 
is 

im
po

ss
ib

le
 to

 a
cc

ur
at

el
y 

pr
ed

ic
t t

he
 fu

tu
re

, f
or

 tr
ad

in
g 

pu
rp

os
es

, t
he

 m
os

t 
re

ce
nt

 p
er

io
d 

ha
s b

ee
n 

th
e 

be
st

 in
di

ca
to

r o
f t

he
 d

ire
ct

io
n 

of
 th

e 
m

ar
ke

t. 
 

•
Co

rr
es

po
nd

in
gl

y, 
w

e 
ap

pl
ie

d 
a 

w
ei

gh
te

d 
av

er
ag

e 
to

 d
et

er
m

in
e 

th
e 

in
di

vi
du

al
 

•
ba

sis
 d

iff
er

en
tia

l i
n 

th
e 

pr
ic

e 
fo

re
ca

st
. T

yp
ic

al
ly,

 w
e 

gi
ve

 th
e 

m
os

t w
ei

gh
t t

o 
th

e 
cu

rr
en

t N
YM

EX
 H

en
ry

 H
ub

 p
ric

e 
in

 th
e 

ea
rly

 y
ea

rs
.  

•
As

 o
ur

 fo
re

ca
st

 m
ov

es
 a

he
ad

 w
e 

st
ar

t t
o 

re
du

ce
 th

e 
im

pa
ct

 o
f t

he
 N

YM
EX

 (a
nd

 th
e 

im
pa

ct
 o

f s
pe

cu
la

tio
n 

an
d 

ot
he

r m
ar

ke
t u

nc
er

ta
in

tie
s)

 a
nd

 g
iv

e 
gr

ea
te

r w
ei

gh
t t

o 
N

W
PP

C,
 W

oo
d 

M
ac

ke
nz

ie
 (w

e 
pl

an
 to

 re
pl

ac
e 

W
M

 w
ith

 B
EN

TE
K)

 a
nd

 E
IA

. 
•

In
 o

rd
er

 to
 d

et
er

m
in

e 
th

e 
lo

w
 c

as
e 

an
d 

hi
gh

 c
as

e,
 th

e 
Co

m
pa

ny
 u

til
ize

d 
th

e 
EI

A 
•

ec
on

om
ic

 g
ro

w
th

 fa
ct

or
s (

EI
A 

An
nu

al
 E

ne
rg

y 
O

ut
lo

ok
 2

01
1,

 T
ab

le
 E

-1
). 

Th
is 

re
su

lte
d 

in
us

in
g 

2.
1 

fo
r t

he
 L

ow
 C

as
e,

 2
.7

 fo
r t

he
 R

ef
er

en
ce

 C
as

e 
an

d 
3.

2 
fo

r t
he

 
Hi

gh
 C

as
e.

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 84



W
ra

p 
up

 

•
Q

ue
st

io
ns

? 
•

Co
m

m
en

ts
? 

•
Ac

tio
n 

Li
st

 
 

•
N

ex
t m

ee
tin

g 
w

ill
 b

e 
at

 th
e 

Co
nf

er
en

ce
 C

en
te

r 
at

 S
ea

Ta
c 

In
te

rn
at

io
na

l A
irp

or
t o

n 
W

ed
ne

sd
ay

, 
Ap

ril
 1

1th
. 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 85



 
A

dj
ou

rn
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 86



20
12

 In
te

gr
at

ed
 R

es
ou

rc
e 

Pl
an

 

Te
ch

ni
ca

l A
dv

is
or

y 
G

ro
up

 
M

ee
tin

g 
A

pr
il 

11
, 2

01
2 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 87



Su
pp

ly
 S

id
e 

Re
so

ur
ce

 
O

ve
rv

ie
w

 
 

M
ar

k 
Se

lle
rs

-V
au

gh
n 

M
an

ag
er

, S
up

pl
y 

Re
so

ur
ce

 P
la

nn
in

g 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 88



Ag
en

da
 

•
In

tr
od

uc
tio

ns
 

•
Su

pp
ly

 S
id

e 
Re

so
ur

ce
s 

•
Ex

ist
in

g 
•

Ch
al

le
ng

es
 a

nd
 A

lte
rn

at
iv

es
 

•
Pr

od
uc

tio
n 

•
Pr

ic
e 

Fo
re

ca
st

 
•

Ge
ne

ra
l d

isc
us

sio
n 

on
 S

ce
na

rio
s a

nd
 M

od
el

 E
le

m
en

ts
 fo

r 
Su

pp
ly

 R
es

ou
rc

es
 

•
Cl

os
in

g 
Di

sc
us

sio
n 

–
Fu

tu
re

 m
ee

tin
g 

da
te

s/
O

th
er

 C
om

m
en

ts
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 89



GA
S 

SU
PP

LY
 R

ES
O

U
RC

ES
 

SU
PP

LY
 A

R
EA

S 


Ro
ck

y 
M

ou
nt

ai
ns

 


Al

be
rt

a 


Br

iti
sh

 C
ol

um
bi

a 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 90



   

5 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 91



    
   

   
   

 
 

 
 

EX
AM

PL
E 

O
F 

CO
RE

  S
UP

PL
Y 

 P
O

RT
FO

LI
O

  A
LL

O
CA

TI
O

N 
 

0

50
00

0

10
00

00

15
00

00

20
00

00

25
00

00

Pl
ym

ou
th

 (S
to

ra
ge

)

Da
y 

G
as

 (A
s 

Ne
ed

ed
)

Ja
ck

so
n 

Pr
ai

rie
 (S

to
ra

ge
)

Pe
ak

in
g 

(A
s 

Ne
ed

ed
)

Ci
ty

ga
te

 (A
s 

Ne
ed

ed
)

Pi
pe

lin
e 

Im
ba

la
nc

e

Se
as

on
al

 (W
in

te
r)

An
nu

al
 (3

65
 d

ay
s)

To
ta

l C
or

e 
Lo

ad
 w

as
 

ap
pr

ox
 1

95
,0

00
 M

M
Bt

us
 

Av
g 

Sy
s 

Hi
gh

 T
em

p:
  2

9
Av

g 
Sy

s 
Lo

w
 T

em
p:

  1
6

(4
2 

dd
)

MMBtus

6 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 92



Pl
ym

ou
th

  
LS

   

Cl
ay

 B
as

in
 

 

AE
CO

 H
ub

 S
to

ra
ge

 
Ja

ck
so

n 
Pr

ai
rie

 S
to

ra
ge

 

 

M
ist

 S
to

ra
ge

 

 

ST
O

RA
G

E 
FA

CI
LI

TI
ES

 
(C

as
ca

de
 le

as
ed

 st
or

ag
e 

lo
ca

tio
ns

 in
 re

d)
 

Ry
ck

m
an

 
Cr

ee
k 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 93



S
to

ra
ge

 
•

Ja
ck

so
n 

Pr
ai

rie
 #

1 
–

Se
as

on
al

 Q
ty

 o
f 6

04
,3

51
 d

th
s 

–
W

ith
dr

aw
al

 c
ap

ab
ili

ty
 1

6,
78

9 
dt

hs
 

–
Ex

pi
re

s 1
0/

31
/2

01
9 

•
Ja

ck
so

n 
Pr

ai
rie

 #
2 

–
Se

as
on

al
 Q

ty
 o

f  
35

0,
00

0 
dt

hs
 (A

ug
us

t 2
01

2)
 

–
W

ith
dr

aw
al

 c
ap

ab
ili

ty
 3

0,
00

0 
dt

hs
 

–
Ex

pi
re

s 1
0/

31
/2

06
0 

•
Pl

ym
ou

th
 L

N
G 

–
Se

as
on

al
 Q

ty
 o

f 5
62

,0
00

 d
th

s 
–

W
ith

dr
aw

al
 c

ap
ab

ili
ty

 o
f 6

0,
00

0 
dt

hs
 

–
Ex

pi
re

s 1
0/

31
/2

01
9 

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 94



St
or

ag
e 

M
an

ag
em

en
t 

•
W

e 
w

ei
gh

 st
or

ag
e 

us
ag

e 
ve

rs
us

 S
po

t/
Da

ily
 

Su
pp

ly
 C

os
ts

 a
nd

 o
pe

ra
tio

na
l c

on
di

tio
ns

 
 

•
Ty

pi
ca

lly
 C

N
G 

us
es

 st
or

ag
e 

w
ith

dr
aw

al
s i

n 
th

e 
w

in
te

r a
nd

 in
je

ct
 in

 th
e 

su
m

m
er

 
 

•
CN

G 
al

lo
w

s o
th

er
s t

o 
m

an
ag

e 
ou

r r
isk

 fo
r a

 
pr

of
it 

to
 th

e 
bo

tt
om

 li
ne

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 95



IN
TE

RS
TA

TE
 P

IP
EL

IN
E 

TR
AN

SP
O

RT
AT

IO
N

 

N
O

RT
HW

ES
T 

PI
PE

LI
N

E 

S
PE

CT
RA

 E
N

ER
GY

 (W
ES

TC
O

AS
T)

 

G
AS

 T
RA

N
SM

IS
SI

O
N

 N
O

RT
HW

ES
T 

(G
TN

) 

F
O

O
TH

IL
LS

 P
IP

EL
IN

E 
(A

N
G

) 

N
O

VA
 (N

GT
L)

 

 CA
PA

CI
TY

 R
EL

EA
SE

 E
LE

CT
RO

N
IC

 B
U

LL
ET

IN
 B

O
AR

DS
 (E

BB
) 

   

CA
PA

CI
TY

  R
ES

O
U

RC
ES

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 96



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 97



Sp
ec

tr
a 

St
at

io
n 

2 
to

 
Su

m
as

 
20

,0
00

 
M

M
Bt

u/
Da

y 

N
O

VA
 to

 
Ki

ng
sg

at
e 

21
,8

00
 

M
M

Bt
u/

Da
y 

Sp
ec

tr
a 

Pi
pe

lin
e 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 98



M
al

in
 

Po
rt

la
nd

 

Se
at

tle
 

W
AS

H
IN

G
TO

N
 

O
R

EG
O

N
 

ID
AH

O
 

C
AL

IF
O

R
N

IA
 

B
oi

se
 

N
EV

AD
A 

Tu
sc

ar
or

a 
G

as
 T

ra
ns

m
is

si
on

 C
om

pa
ny

 

N
or

th
w

es
t 

Pi
pe

lin
e 

G
P 

Sp
ok

an
e 

PG
&

E 
El

ec
tr

ic
 C

om
pa

ny
 

B
R

IT
IS

H
 C

O
LU

M
B

IA
 

K
in

gs
ga

te
 

G
as

 T
ra

ns
m

is
si

on
 

N
or

th
w

es
t 

  

  

H
un

tin
gd

on
/S

um
as

 

St
ar

r R
oa

d 

N
W

P 
– 

Su
m

as
 S

ou
th

: 

12
0,

73
2 

M
M

Bt
u/

Da
y 

GT
N

 –
 K

in
gs

ga
te

 to
 B

en
d:

 
38

,7
81

 M
M

Bt
u/

Da
y 

-- 
Ki

ng
sg

at
e 

to
 M

al
in

 

23
,9

80
 M

M
Bt

u/
Da

y 

W
ill

ia
m

s –
 S

ta
rr

 R
oa

d 
: 

27
,0

55
 M

M
Bt

u/
Da

y 
N

W
P 

– 
JP

 to
 

Br
em

er
to

n:
 

30
,0

00
 M

M
Bt

u/
Da

y 

13
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 99



14
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 100



Ja
ck

so
n 

Pr
ai

rie
 

C
la

y 
B

as
in

 

Su
m

as
 

R
oo

se
ve

lt 
C

/S
 

K
em

m
er

er
 C

/S
 

O
pa

l 

St
an

fie
ld

 

M
ea

ch
am

 C
/S

 

Ill
us

tr
at

iv
e 

Co
ns

tr
ai

nt
 P

oi
nt

s 

P
hy

si
ca

l 
C

ap
ac

ity
 

P
rim

ar
y 

 
R

ig
ht

s 

C
he

ha
lis

 C
/S

 S
ou

th
 F

lo
w

 
62

9 
M

D
th

 
80

3 
M

D
th

 

R
oo

se
ve

lt 
C

/S
 S

ou
th

 F
lo

w
 

39
6 

M
D

th
 

72
5 

M
D

th
 

La
 P

la
ta

 C
/S

 S
ou

th
 F

lo
w

 
34

8 
M

D
th

 
41

1 
M

D
th

 

P
hy

si
ca

l 
C

ap
ac

ity
 

P
rim

ar
y 

 
R

ig
ht

s 

K
em

m
er

er
 C

/S
 N

or
th

 F
lo

w
 

65
5 

M
D

th
 

72
1 

M
D

th
 

M
ea

ch
am

 C
/S

 N
or

th
 F

lo
w

 
44

0 
M

D
th

 
57

3 
M

D
th

 

R
oo

se
ve

lt 
C

/S
 N

or
th

 F
lo

w
 

54
4 

M
D

th
 

80
4 

M
D

th
 

La
 P

la
ta

 B
 C

/S
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 101



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 102



SU
PP

PL
Y 

SI
DE

 R
ES

O
U

RC
E 

N
ew

 R
es

ou
rc

es
 A

cq
ui

re
d 

sin
ce

 2
01

0 
IR

P 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 103



N
W

P 
in

cr
em

en
ta

l v
in

ta
ge

 ca
pa

ci
ty

 a
cq

ui
si

tio
n 

to
 se

ve
ra

l s
ho

rt
fa

lls
, i

nc
lu

di
ng

 th
e 

W
en

at
ch

ee
 

la
te

ra
l: 

  
Ca

sc
ad

e 
co

nt
ra

ct
ed

 w
ith

 N
W

P 
in

 M
ay

 2
01

1 
to

 
ob

ta
in

 2
7,

06
3 

dt
hs

/d
ay

 o
f v

in
ta

ge
 c

ap
ac

ity
  

Ya
ki

m
a/

U
ni

on
 G

ap
 o

n 
th

e 
W

en
at

ch
ee

 
la

te
ra

l a
nd

 B
el

lin
gh

am
/ (

Fe
rn

da
le

) g
at

es
. 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 104



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 105



N
W

P 
in

cr
em

en
ta

l c
ap

ac
ity

 
ac

qu
is

iti
on

 to
 m

ee
t s

ho
rt

fa
lls

 
in

 Z
on

e 
30

-W
:  

 
Ca

sc
ad

e 
co

nt
ra

ct
ed

 w
ith

 N
W

P 
in

 D
ec

em
be

r 2
01

1 
to

 o
bt

ai
n 

10
,5

00
 d

th
s/

da
y 

of
 v

in
ta

ge
 

ca
pa

ci
ty

 th
ro

ug
h 

a 
pr

e-
ar

ra
ng

ed
 a

gr
ee

m
en

t t
ha

t w
ill

 
pr

ov
id

e 
ad

di
tio

na
l M

DD
O

s t
o 

Se
dr

o-
W

oo
lle

y 
an

d 
by

 
ex

te
ns

io
n 

in
cr

ea
se

 o
ur

 fi
rm

 
rig

ht
s i

n 
N

W
P 

Zo
ne

 3
0 

(C
as

ca
de

 
Zo

ne
 3

0-
S 

an
d 

30
-W

). 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 106



N
W

P 
Ca

pa
ci

ty
 

•
Th

is 
ca

pa
ci

ty
 w

as
 a

cq
ui

re
d 

to
 h

el
p 

m
ee

t p
ro

je
ct

ed
 sh

or
tfa

lls
 

–
Be

lli
ng

ha
m

 (C
as

ca
de

 Z
on

e 
30

-W
) 

–
W

en
at

ch
ee

 la
te

ra
l (

Ca
sc

ad
e 

Zo
ne

s 1
0 

an
d 

11
), 

–
M

ea
ch

am
 se

ct
io

n 
(C

as
ca

de
 Z

on
es

 M
E-

O
R 

an
d 

M
E-

W
A)

 
 

•
Fo

r e
xa

m
pl

e,
 in

 th
e 

ca
se

 o
f B

el
lin

gh
am

, C
as

ca
de

 h
as

 id
en

tif
ie

d 
a 

pe
ak

 d
ay

 sh
or

tfa
ll 

ra
ng

in
g 

be
tw

ee
n 

10
,0

00
 d

th
s/

da
y 

in
 2

01
2 

to
 a

pp
ro

xi
m

at
el

y 
46

,0
00

 d
th

s b
y 

20
30

. 
 

•
M

ar
ke

te
rs

 h
av

e 
pr

ov
en

 u
nw

ill
in

g 
to

 p
ro

vi
de

 c
ity

ga
te

 su
pp

lie
s b

ey
on

d 
a 

fiv
e 

ye
ar

 
te

rm
.  

 
•

N
W

P 
ha

s n
ot

 id
en

tif
ie

d 
an

y 
pl

an
s f

or
 a

 fu
tu

re
 sy

st
em

 e
xp

an
sio

n 
in

 th
e 

ar
ea

; 
al

th
ou

gh
, i

f t
he

y 
do

 e
ve

nt
ua

lly
 h

av
e 

an
 e

xp
an

sio
n 

in
 th

e 
ar

ea
 h

av
in

g 
th

is 
ca

pa
ci

ty
 

le
ss

en
s t

he
 a

m
ou

nt
 o

f i
nc

re
m

en
ta

l c
ap

ac
ity

 (a
nd

 a
ss

oc
ia

te
d 

fa
ci

lit
y 

en
ha

nc
em

en
t 

co
st

s)
 C

as
ca

de
 w

ou
ld

 n
ee

d 
to

 se
cu

re
 

 
•

Co
ns

eq
ue

nt
ly,

 a
s v

in
ta

ge
 tr

an
sp

or
t (

cu
rr

en
tly

 $
0.

41
 p

er
 d

th
) w

ith
 a

 fo
rt

y 
ye

ar
 te

rm
, 

th
is 

ca
pa

ci
ty

 re
pr

es
en

ts
 th

e 
le

as
t e

xp
en

siv
e 

lo
ng

-te
rm

 o
pt

io
n 

to
 m

ee
t p

ea
k 

da
y 

sh
or

tfa
ll.

  
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 107



N
W

P 
Ca

pa
ci

ty
 

 
•

At
 th

e 
tim

e 
of

 th
e 

fir
st

 p
ac

ka
ge

 (D
ec

 2
01

0)
 E

ve
n 

at
 M

ax
 ra

te
, v

in
ta

ge
 c

ap
ac

ity
 is

 c
on

sid
er

ab
ly

 
le

ss
 e

xp
en

siv
e 

th
an

 p
ro

po
se

d 
pi

pe
lin

e 
ex

pa
ns

io
n 

pr
oj

ec
ts

 in
cl

ud
in

g 
a 

Pa
lo

m
ar

/B
lu

e 
Br

id
ge

 
ty

pe
 o

f s
ce

na
rio

, w
hi

ch
 is

 a
nt

ic
ip

at
ed

 to
 b

e 
up

w
ar

d 
of

 $
.8

2/
dk

th
 a

nd
 is

 n
ot

 g
ua

ra
nt

ee
d 

to
 b

e 
bu

ilt
.  

 
•

Bo
th

 T
ra

ns
Al

ta
 a

nd
 B

oa
rd

m
an

 c
oa

l-f
ire

d 
ge

ne
ra

tio
n 

pl
an

ts
 h

av
e 

co
m

m
itt

ed
 to

 re
du

ce
 a

nd
 

ev
en

tu
al

ly
 ce

as
e 

op
er

at
io

n 
an

d 
w

ill
 li

ke
ly

 b
e 

re
pl

ac
ed

 w
ith

 g
as

 fi
re

d 
ge

ne
ra

tio
n,

 p
ro

vi
di

ng
 

gr
ea

te
r i

nt
er

es
t i

n 
th

e 
ca

pa
ci

ty
, p

ar
tic

ul
ar

ly
 if

 P
ug

et
 d

et
er

m
in

es
 to

 a
dd

 to
 th

ei
r g

as
 fi

re
d 

ge
ne

ra
tio

n 
in

 th
e 

ar
ea

s 
to

 m
ee

t p
ow

er
 s

ho
rt

fa
lls

 id
en

tif
ie

d 
in

 th
ei

r i
nt

eg
ra

te
d 

re
so

ur
ce

 p
la

n.
  

 
•

Al
th

ou
gh

 th
is 

ca
pa

ci
ty

 w
ill

 b
ec

om
e 

ef
fe

ct
iv

e 
pr

io
r t

o 
th

e 
ac

tu
al

 n
ee

d,
 N

W
P 

ha
s n

ot
 id

en
tif

ie
d 

an
y 

pl
an

s f
or

 a
 fu

tu
re

 sy
st

em
 e

xp
an

sio
n 

in
 th

e 
ar

ea
; h

ow
ev

er
, h

av
in

g 
th

is 
ca

pa
ci

ty
 w

ou
ld

 
le

ss
en

 th
e 

am
ou

nt
 o

f i
nc

re
m

en
ta

l c
ap

ac
ity

 (a
nd

 a
ss

oc
ia

te
d 

co
st

s)
 C

as
ca

de
 w

ou
ld

 n
ee

d 
an

d 
pa

y 
fo

r t
o 

pa
rt

ic
ip

at
e 

in
 a

 fu
tu

re
 sy

st
em

 e
xp

an
sio

n.
 

 
•

Ac
qu

iri
ng

 th
e 

pr
op

os
ed

 c
ap

ac
ity

 fr
om

 N
W

P 
w

ill
 e

xt
en

d 
ou

r a
bi

lit
y 

to
 m

ee
t p

ea
k 

da
y 

in
 C

N
G 

Zo
ne

 3
0-

W
 to

 a
ro

un
d 

th
e 

20
22

 ti
m

e 
fra

m
e.

 T
he

 c
om

bi
ne

d 
Zo

ne
 3

0-
S 

an
d 

Zo
ne

 3
0-

W
 (t

he
 

ac
tu

al
 n

om
in

at
ed

 zo
ne

) w
ou

ld
 h

av
e 

su
ffi

ci
en

t c
ap

ac
ity

 to
 m

ee
t p

ea
k 

da
y 

th
ro

ug
h 

20
26

.  

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 108



Pa
rt

 o
f l

ar
ge

r s
tr

at
eg

y 

•
Se

cu
re

 N
W

P 
in

cr
em

en
ta

l v
in

ta
ge

 c
ap

ac
ity

 
ac

qu
isi

tio
n 

to
 m

iti
ga

te
 sh

or
tfa

lls
 . 

 W
or

k 
w

ith
 

N
W

P 
to

 re
-a

lig
n 

ou
r c

on
tr

ac
tu

al
 d

el
iv

er
y 

rig
ht

s 
(w

he
re

 o
pe

ra
tio

na
lly

 fe
as

ib
le

) f
ro

m
 c

ity
ga

te
s 

w
ith

 p
ro

je
ct

ed
 e

xc
es

s c
ap

ac
ity

 to
 c

ity
ga

te
s 

w
he

re
 w

e 
fo

re
ca

st
 sh

or
tfa

lls
 e

xi
st

. 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 109



Be
fo

re
 N

W
P 

Ac
qu

isi
tio

ns
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 110



Af
te

r N
W

P 
Ac

qu
isi

tio
ns

 
Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 111



SU
PP

PL
Y 

SI
DE

 R
ES

O
U

RC
E 

O
PT

IO
N

S 
an

d 
U

N
CE

RT
AI

N
TI

ES
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 112



ST
O

RA
GE

  O
PT

IO
N

S 

Sh
or

t R
an

ge
 P

os
si

bi
lit

ie
s 

 
N

W
N

 M
IS

T 
 


O

N
-S

IT
E 

LI
Q

U
IF

IE
D

 N
AT

U
R

A
L 

G
A

S 
(S

AT
EL

LI
TE

 L
N

G
) 

 


TR
U

C
K

ED
-I

N
 L

N
G

 
 


PO

ST
 ID

2 
EX

C
H

A
N

G
ES

 A
B

O
V

E 
TH

E 
B

O
R

D
ER

 
 


C

LA
Y

 B
A

SI
N

 
 


RY

C
K

M
A

N
 C

R
EE

K
 S

TO
R

A
G

E 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 113



ST
O

RA
GE

  O
PT

IO
N

S 

Lo
ng

er
 R

an
ge

 P
os

si
bi

lit
ie

s:
 

 •
A

C
Q

U
IS

TI
O

N
 O

F 
A

EC
O

 S
TO

R
A

G
E 

 
•

PA
C

IF
IC

 N
O

RT
H

W
ES

T 
LN

G
 

 
•

C
A

LI
FO

R
N

IA
 S

TO
R

A
G

E 
 

•
JA

C
K

SO
N

 P
R

A
IR

IE
 E

X
PA

N
SI

O
N

 
 

•
PA

RT
N

ER
IN

G
 W

IT
H

 O
TH

ER
S 

TO
 B

U
IL

D
 S

TO
R

A
G

E 
FA

C
IL

IT
Y

 
 

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 114



Ry
ck

m
an

 C
re

ek
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 115



KI
TI

M
AT

 L
N

G
--E

XP
O

RT
 

Th
e 

29
1-

m
ile

 P
ac

ifi
c 

Tr
ai

l P
ip

el
in

e 
w

ou
ld

 co
nn

ec
t n

at
ur

al
 g

as
 fr

om
 S

pe
ct

ra
 

En
er

gy
 T

ra
ns

m
is

si
on

’s 
pi

pe
lin

e 
at

 S
um

m
it 

La
ke

, n
or

th
 o

f P
rin

ce
 G

eo
rg

e,
 B

C,
 

to
 th

e 
pr

op
os

ed
 K

iti
m

at
 L

N
G

 e
xp

or
t t

er
m

in
al

 in
 B

C’
s B

is
h 

Co
ve

. 
  O

RE
G

O
N

 L
N

G
 (W

ar
re

nt
on

)—
PO

SS
IB

LE
 E

XP
O

RT
 

In
iti

al
ly

 p
la

nn
ed

 a
s 1

17
-m

ile
 p

ip
el

in
e 

w
ou

ld
 co

nn
ec

t a
 te

rm
in

al
 in

 
W

ar
re

nt
on

, O
re

., 
to

 th
e 

ex
is

tin
g 

N
W

 N
at

ur
al

 a
nd

 N
or

th
w

es
t P

ip
el

in
e 

sy
st

em
s n

ea
r M

ol
al

la
, O

re
.  

In
 M

ar
ch

 2
01

2,
 fi

le
d 

w
ith

 F
ER

C,
 w

ith
dr

aw
in

g 
pl

an
s t

o 
im

po
rt

.  
Ru

m
or

 is
 th

ey
 w

ill
 se

ek
 to

 e
xp

or
t. 

 JO
RD

AN
 C

O
VE

 (C
oo

s B
ay

) —
PO

SS
IB

LE
 E

XP
O

RT
 

In
iti

al
ly

 p
la

nn
ed

 a
s 2

31
-m

ile
 P

ac
ifi

c 
Co

nn
ec

to
r G

as
 P

ip
el

in
e 

w
ou

ld
 e

xt
en

d 
fr

om
 th

e 
pr

op
os

ed
 te

rm
in

al
 in

 C
oo

s B
ay

, O
re

., 
ac

ro
ss

 so
ut

hw
es

t O
re

go
n 

to
 

th
e 

Ca
lif

or
ni

a 
bo

rd
er

 a
t M

al
in

, O
re

., 
to

 se
rv

e 
th

e 
Pa

ci
fic

 N
or

th
w

es
t a

nd
 

Ca
lif

or
ni

a 
m

ar
ke

ts
.  

In
 la

te
 F

eb
ru

ar
y 

w
ith

dr
ew

 im
po

rt
 p

la
ns

 a
nd

 re
-fi

le
d 

w
ith

 F
ER

C 
to

 b
ec

om
e 

ex
po

rt
er

. 
 

PR
O

PO
SE

D 
LN

G 
TE

RM
IN

AL
S 

AN
D 

PI
PE

LI
N

ES
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 116



W
IL

L 
LN

G 
EV

ER
 A

RR
IV

E 
IN

 T
HE

 P
AC

IF
IC

 
N

O
RT

HW
ES

T?
 

W
HA

T 
IM

PA
CT

 W
IL

L 
EX

PO
RT

 F
AC

IL
IT

IE
S 

HA
VE

 
O

N
 S

U
PP

LY
 A

N
D 

PR
IC

E?
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 117



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 118



CA
PA

CI
TY

 O
PT

IO
N

S 

 
•

EX
TE

N
SI

O
N

 O
F 

TE
R

M
 F

O
R

 C
IT

Y
G

AT
E 

PU
R

C
H

A
SE

S 
 

•
C

O
N

TI
N

U
E 

TO
 R

EC
A

LL
 X

85
 C

A
PA

C
IT

Y,
 S

PE
C

IF
IC

A
LL

Y
 A

LO
N

G
 T

H
E 

W
EN

AT
C

H
EE

 
LA

TE
R

A
L 

W
H

IC
H

 E
N

SU
R

ES
 C

O
R

E 
W

IL
L 

H
AV

E 
SU

FF
IC

IE
N

T 
FI

R
M

 R
IG

H
TS

  
 

–
EV

EN
 A

S 
G

R
O

W
TH

 H
A

S 
TA

PE
R

ED
 O

FF
 T

H
E 

LA
TE

R
A

L 
IS

 C
O

N
ST

R
A

IN
ED

 O
N

 A
N

 O
V

ER
A

LL
 B

A
SI

S,
 S

O
 W

E 
C

O
N

TI
N

U
E 

TO
 E

N
G

A
G

E 
PA

RT
IE

S 

 
•

TC
PL

-N
O

VA
 A

D
D

IT
IO

N
A

L 
C

A
PA

C
IT

Y
 

 
•

N
W

P 
R

EL
IN

Q
U

IS
H

ED
 C

A
PA

C
IT

Y
 O

R
 E

X
PA

N
SI

O
N

 
 

•
PR

O
PO

SE
D

 P
IP

EL
IN

ES
 

  

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 119



CA
PA

CI
TY

  O
PT

IO
N

S 

Lo
ng

 R
an

ge
 P

os
si

bi
lit

ie
s 

 
•

EX
PA

N
D

 C
N

G
 S

Y
ST

EM
 T

O
 IN

TE
R

C
O

N
N

EC
T 

W
IT

H
 

O
TH

ER
 N

EA
R

-B
Y

 P
IP

EL
IN

ES
 

 
•

A
C

Q
U

IR
IN

G
 C

A
PA

C
IT

Y
 O

N
 O

TH
ER

 R
O

C
K

IE
S 

PI
PE

LI
N

ES
 (O

V
ER

TH
R

U
ST

, C
IG

, E
TC

) T
O

 A
C

C
ES

S 
SU

PP
LI

ES
  

 
•

PO
SS

IB
LE

 G
TN

 E
X

PA
N

SI
O

N
S 

A
C

R
O

SS
 W

A
SH

IN
G

TO
N

 
(M

O
SE

S 
LA

K
E 

LI
N

E)
, O

R
EG

O
N

, O
R

 B
C

 (T
C

PL
-G

TN
) 

 
•

EX
TE

N
D

 D
IR

EC
T 

C
O

N
N

EC
T 

LI
N

E 
FR

O
M

 S
PE

C
TR

A
 

  

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 120



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 121



36
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 122



SO
U

TH
ER

N
 C

RO
SS

IN
G

 P
IP

EL
IN

E 
EX

TE
N

SI
O

N
 

•T
er

as
en

 G
as

 is
 d

ev
el

op
in

g 

•E
xt

en
d 

So
ut

he
rn

 C
ro

ss
in

g 
fr

om
 O

liv
er

 to
 K

in
gs

va
le

 B
C 

•2
00

 M
M

cf
/d

, p
os

sib
le

 e
xp

an
sio

n 
to

 4
00

 M
M

cf
/d

 

•B
i-d

ire
ct

io
na

l; 
 n

ew
 p

ro
du

ct
io

n 
fr

om
 n

or
th

er
n 

BC
 c

ou
ld

 fl
ow

 to
 e

as
t v

ia
 G

TN
 o

r 
m

ov
e 

AB
 g

as
 in

to
 I-

5 
vi

a 
W

es
tc

oa
st

 S
pe

ct
ra

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 123



   

•J
oi

nt
 d

ev
el

op
m

en
t b

et
w

ee
n 

Tr
an

sC
an

ad
a 

an
d 

N
or

th
w

es
t N

at
ur

al
 

•A
pp

ro
xi

m
at

el
y 

21
7 

m
ile

s o
f  

36
-in

ch
 d

ia
m

et
er

 p
ip

e 

•G
TN

 M
ai

nl
in

e 
ne

ar
 M

ad
ra

s t
o 

Co
lu

m
bi

a 
Ri

ve
r 

•I
nt

er
co

nn
ec

t w
ith

 p
ro

po
se

d 
Br

ad
w

oo
d 

La
nd

in
g 

LN
G

 fa
ci

lit
y 

•P
ip

el
in

e 
pl

an
ne

d 
irr

es
pe

ct
iv

e 
of

 L
N

G
 fa

ci
lit

y 
on

lin
e 

•B
i-d

ire
ct

io
na

l c
ap

ac
ity

 o
f u

p 
to

 1
 B

cf
/d

ay
 

•C
on

ne
ct

s t
o 

M
ist

 u
nd

er
gr

ou
nd

 st
or

ag
e 

•W
hi

le
 th

e 
pr

op
os

ed
 P

al
om

ar
 a

nd
 P

al
om

ar
/B

lu
eb

rid
ge

 p
ro

je
ct

s d
o 

no
t s

ee
m

 to
 b

e 
m

ov
in

g 
fo

rw
ar

ds
, N

or
th

w
es

t N
at

ur
al

 st
ill

 h
as

 th
e 

op
tio

n 
to

 p
ro

po
se

 th
es

e 
pr

oj
ec

ts
 

ag
ai

n 
or

 a
 si

m
ila

r c
ro

ss
-C

as
ca

de
 P

ip
el

in
e 

in
 th

e 
fu

tu
re

. 

• 
N

or
th

w
es

t N
at

ur
al

 h
as

 a
ls

o 
be

en
 in

st
ru

ct
ed

 b
y 

O
PU

C 
to

 p
re

pa
re

 o
r p

ar
tic

ip
at

e 
in

 
a 

“r
eg

io
na

l a
na

ly
si

s”
 o

f a
 c

ro
ss

-C
as

ca
de

 p
ip

el
in

e.
 C

as
ca

de
 h

as
 re

qu
es

te
d 

an
d 

N
or

th
w

es
t N

at
ur

al
 h

as
 a

gr
ee

d 
to

 a
llo

w
 C

as
ca

de
 to

 p
ar

tic
ip

at
e 

in
 th

is
 a

na
ly

si
s.

  

38
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 124



   

•D
ev

el
op

m
en

t b
y 

El
 P

as
o 

N
at

ur
al

 G
as

  

•A
pp

ro
xi

m
at

el
y 

67
5 

m
ile

s o
f  

42
-in

ch
 d

ia
m

et
er

 p
ip

e 

•F
ro

m
 O

pa
l H

ub
 to

 M
al

in
 O

R 

•I
ni

tia
lly

 1
.5

 B
cf

/d
ay

 

•M
ay

 h
av

e 
po

ss
ib

le
 b

ac
kh

au
l i

nt
o 

GT
N

 

•B
eg

an
 fl

ow
in

g 
in

 2
01

1 

•C
on

sis
te

nt
 a

m
ou

nt
s a

re
 b

ei
ng

 b
ac

kh
au

le
d 

to
 G

TN
 

39
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 125



  Te
rm

: T
he

 te
rm

 o
f t

he
 p

ro
po

se
d 

Ru
by

 P
ip

el
in

e 
ca

pa
ci

ty
 is

 fo
r 2

5 
ye

ar
s,

 b
eg

in
ni

ng
 

as
 e

ar
ly

 a
s J

an
ua

ry
 1

, 2
01

2 
bu

t n
o 

la
te

r t
ha

n 
N

ov
em

be
r 1

, 2
01

2.
  

 M
ax

im
um

 D
ai

ly
 Q

ua
nt

ity
 (M

D
Q

): 
N

ov
em

be
r 1

st
 - 

Ap
ril

 3
0t

h 
of

 e
ac

h 
ye

ar
: 1

0,
00

0 
dt

hs
/d

ay
.  

 Ru
by

 w
ou

ld
 a

ls
o 

pr
ov

id
e 

Ca
sc

ad
e 

w
ith

 a
n 

op
tio

n 
fo

r 2
0,

00
0 

D
th

 p
er

 d
ay

 (i
n 

ad
di

tio
n 

to
 th

e 
10

,0
00

 D
th

 d
es

cr
ib

ed
 a

bo
ve

) p
ur

su
an

t t
o 

th
e 

sa
m

e 
te

rm
s a

nd
 

co
nd

iti
on

s.
 T

he
 o

pt
io

n 
w

ou
ld

 e
xp

ire
 o

n 
O

ct
ob

er
 3

1,
 2

01
4 

 Re
ce

ip
t P

oi
nt

(s
): 

An
y 

Ru
by

 in
te

rc
on

ne
ct

 a
t t

he
 O

pa
l H

ub
, i

nc
lu

di
ng

 (C
IG

, 
O

ve
rt

hr
us

t, 
Pi

on
ee

r)
  

 D
el

iv
er

y 
Po

in
t: 

Ru
by

 –
 G

TN
 in

te
rc

on
ne

ct
 a

t M
al

in
, O

re
go

n 
(T

ur
qu

oi
se

 F
la

ts
)  

 Ra
te

: F
ix

ed
 re

se
rv

at
io

n 
ra

te
 o

f $
 0

.7
5 

pe
r d

th
/d

 fo
r t

he
 tw

en
ty

-fi
ve

 y
ea

r t
er

m
, 

pl
us

 R
ub

y 
co

m
m

od
ity

 a
nd

 F
ER

C 
fu

el
 a

nd
 v

ar
ia

bl
e 

ch
ar

ge
s a

s a
ut

ho
riz

ed
 

(e
st

im
at

ed
 a

t $
0.

01
 a

nd
 1

.5
%

 re
sp

ec
tiv

el
y)

. T
he

 c
ur

re
nt

 re
co

ur
se

 ra
te

 is
 $

0.
95

 p
er

 
dt

h/
d.

 T
hi

s p
ro

po
sa

l r
ep

re
se

nt
s a

 2
1%

 d
is

co
un

t. 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 126



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 127



Co
m

m
iss

io
n 

iss
ue

d 
an

 o
rd

er
 a

cc
ep

tin
g 

(s
ub

je
ct

 to
 c

on
di

tio
ns

) R
ub

y’
s N

on
-

Co
nf

or
m

in
g 

TS
A 

w
ith

 C
as

ca
de

.  
 In

 it
s o

rd
er

, t
he

 C
om

m
iss

io
n 

no
te

d 
th

re
e 

ar
ea

s o
f c

on
ce

rn
 in

 th
e 

Ca
sc

ad
e 

TS
A 

th
at

 w
ou

ld
 re

qu
ire

 c
om

pl
ia

nc
e 

by
 R

ub
y 

w
ith

in
 3

0 
da

ys
. 

  Se
as

on
al

 S
er

vi
ce

 –
 C

om
m

iss
io

n 
st

at
ed

 th
at

 R
ub

y’
s R

at
e 

Sc
he

du
le

 F
T 

an
d 

pr
o 

fo
rm

a 
ag

re
em

en
t d

o 
no

t e
xp

re
ss

ly
 p

ro
vi

de
 sh

ip
pe

rs
 w

ith
 th

e 
op

tio
n 

to
 h

av
e 

co
nt

ra
ct

s w
ith

 s
ea

so
na

l c
on

tr
ac

t d
em

an
ds

.  
To

 g
iv

e 
Ca

sc
ad

e 
al

on
e 

th
is 

op
tio

n 
“c

on
st

itu
te

s a
 su

bs
ta

nt
ia

l r
isk

 o
f u

nd
ue

 d
isc

rim
in

at
io

n.
” 

  
“[

t]
he

 C
om

m
iss

io
n 

w
ill

 a
cc

ep
t t

he
 a

gr
ee

m
en

t s
ub

je
ct

 to
 th

e 
co

nd
iti

on
 

th
at

 R
ub

y, 
w

ith
in

 3
0 

da
ys

 o
f t

hi
s l

et
te

r o
rd

er
, e

ith
er

 e
lim

in
at

e 
th

e 
pr

ov
isi

on
 g

ra
nt

in
g 

se
as

on
al

 se
rv

ic
e,

 o
r r

ev
ise

 it
s R

at
e 

Sc
he

du
le

 F
T 

an
d 

pr
o 

fo
rm

a 
se

rv
ic

e 
ag

re
em

en
t t

o 
cl

ar
ify

 th
at

 th
is 

se
as

on
al

 v
ar

ia
tio

n 
in

 
m

ax
im

um
 d

ai
ly

 q
ua

nt
ity

 is
 p

ar
t o

f t
he

 re
co

ur
se

 se
rv

ic
e 

av
ai

la
bl

e 
to

 a
ll 

sh
ip

pe
rs

 ta
ki

ng
 se

rv
ic

e 
un

de
r t

he
 ra

te
 sc

he
du

le
.” 

 
 

FE
RC

 C
O

N
DI

TI
O

N
S 

FO
R 

RU
BY

/C
AS

CA
DE

 
CA

PA
CI

TY
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 128



Va
ry

in
g 

M
DQ

 –
 C

om
m

iss
io

n 
st

at
ed

 th
at

 th
e 

op
tio

n 
to

 v
ar

y 
th

e 
M

DQ
 o

f a
n 

ag
re

em
en

t 
(o

ut
sid

e 
th

e 
st

at
ed

 ta
rif

f p
ro

ce
du

re
s)

 is
 a

 ri
gh

t t
ha

t i
s n

ot
 c

ur
re

nt
ly

 p
ro

vi
de

d 
by

 R
ub

y’
s 

Ta
rif

f t
o 

al
l c

us
to

m
er

s.
  T

hi
s c

on
st

itu
te

s a
 “

su
bs

ta
nt

ia
l r

isk
 o

f u
nd

ue
 d

isc
rim

in
at

io
n.

” 
“[

t]
he

 C
om

m
iss

io
n 

w
ill

 a
cc

ep
t t

he
 a

gr
ee

m
en

t s
ub

je
ct

 to
 th

e 
co

nd
iti

on
 th

at
 R

ub
y 

el
im

in
at

e 
th

e 
pr

ov
isi

on
 p

ro
vi

di
ng

 C
as

ca
de

 th
e 

op
tio

n 
to

 in
cr

ea
se

 it
s M

DQ
 fr

om
 th

e 
ag

re
em

en
t, 

w
ith

in
 3

0 
da

ys
 o

f t
hi

s l
et

te
r o

rd
er

.” 
 

   Th
ird

-P
ar

ty
 C

ap
ac

ity
/C

ap
ac

ity
 R

el
ea

se
 –

 C
om

m
iss

io
n 

no
te

d 
th

at
 R

ub
y 

w
ou

ld
 re

le
as

e 
th

e 
ac

qu
ire

d 
ca

pa
ci

ty
 to

 C
as

ca
de

 p
ur

su
an

t t
o 

th
e 

pr
ov

isi
on

s o
f G

TN
’s 

Ta
rif

f…
“T

hi
s a

pp
ea

rs
 to

 
co

nt
ra

ve
ne

 b
ot

h 
Co

m
m

iss
io

n 
po

lic
y 

as
 w

el
l a

s R
ub

y’
s t

ar
iff

.  
If 

Ru
by

 in
te

nd
s t

o 
ac

qu
ire

 
do

w
ns

tr
ea

m
 c

ap
ac

ity
 fo

r C
as

ca
de

 o
n 

GT
N

 th
at

 c
ap

ac
ity

 m
us

t b
e 

m
ad

e 
av

ai
la

bl
e 

to
 C

as
ca

de
 

th
ro

ug
h 

Ru
by

’s 
ex

ist
in

g 
ta

rif
f m

ec
ha

ni
sm

.” 
“R

ub
y 

is 
di

re
ct

ed
 to

 re
vi

se
 se

ct
io

n 
17

 o
f t

he
 se

rv
ic

e 
ag

re
em

en
t s

uc
h 

th
at

 a
ny

 c
ap

ac
ity

 
pu

rc
ha

se
d 

on
 G

TN
 m

ay
 b

e 
m

ad
e 

av
ai

la
bl

e 
to

 C
as

ca
de

  

FE
RC

 C
O

N
DI

TI
O

N
S 

FO
R 

RU
BY

/C
AS

CA
DE

 
CA

PA
CI

TY
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 129



RU
BY

 C
AP

AC
IT

Y:
 

 
• W

HI
LE

 C
AS

CA
DE

 IS
 IM

PA
CT

ED
, T

HE
 IS

SU
ES

 A
RE

 B
ET

W
EE

N
 R

U
BY

 A
N

D 
FE

RC
 T

O
 

RE
SO

LV
E 

 •R
U

BY
 IS

 LO
O

KI
N

G
 A

T 
SE

VE
RA

L 
O

PT
IO

N
S 

TO
 A

DD
RE

SS
 F

ER
Cs

 C
O

N
CE

RN
S 

 •R
U

BY
 IS

 LO
O

KI
N

G
 A

T 
SO

LU
TI

O
N

S 
TH

AT
 P

RE
SE

RV
E 

TH
E 

VA
LU

E 
O

F 
TH

E 
O

RI
G

IN
AL

 
PR

O
PO

SA
L 

 •R
U

BY
 E

XP
EC

TS
 T

O
 R

ES
O

LV
E 

TH
E 

FE
RC

 IS
SU

ES
 T

HI
S 

SP
RI

N
G

 
 GT

N
 B

AC
KH

AU
L 

 
• R

U
BY

 A
N

D 
GT

N
 A

RE
 D

IS
CU

SS
IN

G
 O

PT
IO

N
S 

FO
R 

AD
DR

ES
SI

N
G

 T
HE

 B
AC

KH
AU

L 
CA

PA
CI

TY
 W

HI
CH

 IS
 R

U
BY

 H
AS

 C
O

N
TR

AC
TE

D 
FO

R 
BU

T 
W

AN
TS

 T
O

 R
EL

EA
SE

 T
O

 
CA

SC
AD

E 
   

 
  

SO
 W

HA
T’

S 
N

EX
T?

 
Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 130



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 131



   

 TC
PL

-G
TN

 

–D
e-

co
nt

ra
ct

in
g 

co
nt

in
ue

s 
to

 b
e 

an
 o

n-
go

in
g 

co
nc

er
n 

–P
rim

ar
y 

vs
 S

ec
on

da
ry

 b
ac

kh
au

l s
er

vi
ce

 

 TC
PL

-N
O

VA
 

–M
ai

nl
in

e 
ra

te
 d

es
ig

n 
w

ill
 h

av
e 

an
 im

pa
ct

 

–C
on

ce
rn

s 
re

ga
rd

in
g 

ex
tr

ac
tio

n 
rig

ht
s 

 

–R
ol

lin
g 

Fo
ot

hi
lls

 a
nd

 N
O

VA
 to

ge
th

er
 

 N
W

P 
O

FO
s 

 
SP

EC
TR

A 
PI

PE
LI

N
E 

Im
pa

ct
s t

o 
St

at
io

n 
2 

as
 a

 re
su

lt 
of

 T
ra

ns
Ca

na
da

 a
ct

iv
iti

es
 in

 B
C 

  

CA
PA

CI
TY

 IS
SU

ES
 

46
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 132



O
TH

ER
   

SU
PP

LY
 S

ID
E 

 R
ES

O
U

RC
E 

 O
PT

IO
N

S  
 

 


N
EG

O
TI

AT
E 

A
LT

ER
N

AT
E 

FU
EL

 C
O

N
TR

A
C

TS
  

W
IT

H
 N

O
N

-C
O

R
E 

C
U

ST
O

M
ER

S 
 


PR

O
PA

N
E 

A
IR

 P
LA

N
TS

 
 


A

LA
SK

A
N

 G
A

S 
V

IA
 S

PE
C

TR
A

 A
N

D
/O

R
 T

C
PL

 
 


B

IO
-F

U
EL

S 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 133



Bi
o-

fu
el

s 
•B

io
fu

el
s m

ee
t m

os
t o

f t
he

 g
ro

w
th

 in
 li

qu
id

 fu
el

s s
up

pl
y 

 •B
io

fu
el

s g
ro

w
, b

ut
 fa

ll 
sh

or
t o

f t
he

 3
6 

bi
lli

on
 g

al
lo

n 
re

ne
w

ab
le

 fu
el

s 
st

an
da

rd
s  

ta
rg

et
 in

 2
02

2,
 e

xc
ee

d 
it 

in
 2

03
5 

 •N
ew

 li
gh

t d
ut

y 
ve

hi
cl

e 
ef

fic
ie

nc
y 

re
ac

he
s 4

0 
m

pg
 b

y 
20

35
 

 •A
s o

f t
od

ay
, w

e 
ha

ve
 y

et
 to

 se
e 

a 
vi

ab
le

 p
ro

po
sa

l f
or

 o
ur

 se
rv

ic
e 

te
rr

ito
ry

, 
ho

w
ev

er
 w

e 
co

nt
in

ue
 to

 m
on

ito
r a

ct
iv

iti
es

 in
 th

e 
ar

ea
 

 

   
   

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 134



  

CA
RB

O
N

 A
N

D 
EN

ER
GY

 P
O

LI
CE

S 

49
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 135



N
on

-fo
ss

il 
en

er
gy

 u
se

 g
ro

w
s r

ap
id

ly
, b

ut
 fo

ss
il 

fu
el

s s
til

l p
ro

vi
de

 th
e 

va
st

 m
aj

or
ity

 o
f t

ot
al

 e
ne

rg
y 

us
e 

in
 2

03
5 

 D
em

an
d 

in
cr

ea
se

 
 Pr

es
su

re
 o

n 
su

pp
lie

s 
 To

 a
ch

ie
ve

 e
m

is
si

on
 g

oa
ls

 th
er

e 
is

 th
e 

po
te

nt
ia

l f
or

 in
cr

ea
se

d 
pr

ic
es

 
vi

a 
fe

es
 a

nd
 ta

xe
s,

 o
r a

s a
 re

su
lt 

of
 in

cr
ea

se
d 

ga
s d

em
an

d 
an

d 
co

m
pe

tit
io

n 
fo

r t
he

 re
so

ur
ce

 
  

CA
RB

O
N

 A
N

D 
EN

ER
GY

 P
O

LI
CE

S 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 136



PR
IC

IN
G 

FO
RE

CA
ST

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 137



   

N
at

ur
al

 G
as

 P
ric

e 
Dr

iv
er

s 

52
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 138



$2
.0

0 

$3
.0

0 

$4
.0

0 

$5
.0

0 

$6
.0

0 

$7
.0

0 

$8
.0

0 

$9
.0

0 

Fi
na

nc
ia

l F
or

ec
as

t C
en

te
r J

un
 2

01
1 

N
W

PP
C 

Au
g 

20
11

 

Be
nt

ek
 M

ar
 2

01
2 

EI
A 

Ap
ril

 2
01

1 

EI
A 

De
c 

20
11

 

N
YM

EX
 H

H 
Fo

rw
ar

d 
Pr

ic
e 

 0
4/

04
/2

01
2 

W
oo

d 
M

ac
ke

nz
ie

 A
pr

il 
20

11
 

Ca
sc

ad
e 

Re
s P

la
nn

in
g 

20
12

 B
AS

E 
CA

SE
 

04
/0

4/
20

12
 

20
11

 IR
P 

VA
RI

O
U

S 
PR

IC
E 

FO
RE

CA
ST

 C
O

M
PA

RI
SO

N
S 

TO
 N

YM
EX

 H
EN

RY
 H

U
B 

FO
RW

AR
D 

PR
IC

E 
AS

 O
F 

AP
RI

L 4
, 2

01
2 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 139



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 140



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 141



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 142



Sh
al

e 
pl

ay
s a

re
 

pr
od

uc
in

g 
m

or
e 

th
an

 2
0 

pe
rc

en
t 

of
 U

.S
. n

at
ur

al
 g

as
 

su
pp

ly,
 a

nd
 a

re
 

ex
pe

ct
ed

 to
 m

ak
e 

up
 n

ea
rly

 5
0 

pe
rc

en
t b

y 
20

35
. 

 Du
rin

g 
20

11
 

al
on

e,
 U

.S
. 

na
tu

ra
l g

as
 

pr
od

uc
tio

n 
gr

ew
 

m
or

e 
th

an
 7

 
pe

rc
en

t, 
th

e 
la

rg
es

t y
ea

r-
ov

er
-

ye
ar

 v
ol

um
e 

in
cr

ea
se

 in
 

hi
st

or
y 

U.
S.

  
 EI

A 
20

12
 A

nn
ua

l 
En

er
gy

 O
ut

lo
ok

 –
 

Ea
rly

 R
el

ea
se

, 
Ja

nu
ar

y 
23

, 2
01

2.
  

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 143



   


En

su
re

 A
ll 

Co
re

 C
us

to
m

er
s’

 N
at

ur
al

 G
as

 N
ee

ds
 a

re
 M

et
 - 

–T
hr

ou
gh

 D
is

ci
pl

in
ed

 M
ar

ke
t A

na
ly

si
s a

nd
 S

up
pl

y 
Co

nt
ra

ct
in

g 

 


Ef

fe
ct

iv
el

y 
M

an
ag

e 
W

ho
le

sa
le

 a
nd

 R
et

ai
l G

as
 P

ric
es

 –
 

–T
hr

ou
gh

 C
os

t-
Ef

fe
ct

iv
e 

Sp
ot

 P
ur

ch
as

es
 W

he
n 

Av
ai

la
bl

e 

–P
ar

tic
ip

at
in

g 
in

 p
ip

el
in

e 
re

gu
la

to
ry

 p
ro

ce
ed

in
gs

 to
 E

ns
ur

e 
Lo

w
es

t P
ip

el
in

e 
Ra

te
s 

 


M

iti
ga

te
 P

ric
e 

Vo
la

til
ity

 fo
r C

us
to

m
er

s -
 

–T
hr

ou
gh

 M
ul

ti-
Ye

ar
 H

ed
gi

ng
 a

nd
 a

 D
iv

er
si

fie
d 

Po
rt

fo
lio

, i
nc

lu
di

ng
 b

ot
h 

in
de

x 
an

d 
fix

ed
 

pr
ic

e 
ph

ys
ic

al
 p

ro
du

ct
s  

 
M

in
im

iz
e 

Co
rp

or
at

e 
Ri

sk
 - 

–T
hr

ou
gh

 th
e 

U
se

 o
f  

Fi
na

nc
ia

l D
er

iv
at

iv
es

 

 


O

pt
im

iz
e 

Pi
pe

lin
e 

Ca
pa

ci
ty

, S
to

ra
ge

, a
nd

 O
th

er
 C

or
e 

Re
so

ur
ce

s -
 

–T
hr

ou
gh

 A
va

ila
bl

e 
Re

le
as

e 
M

ec
ha

ni
sm

s 

 
58

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 144



R
ef

er
en

ce
 c

as
e 

E
xi

st
in

g 
su

pp
ly

 c
on

tra
ct

s,
 in

cr
em

en
ta

l s
up

pl
ie

s 
(p

ea
ki

ng
, a

nn
ua

l, 
se

as
on

al
 a

nd
 c

ity
ga

te
) f

ro
m

 v
ar

io
us

 re
ce

ip
t p

oi
nt

s 
(A

E
C

O
, R

oc
ki

es
, 

S
um

as
, S

ta
tio

n 
2,

 a
s 

w
el

l a
s 

be
hi

nd
 th

e 
ci

ty
ga

te
. I

nc
re

m
en

ta
l s

up
pl

ie
s 

al
so

 in
cl

ud
e 

sa
te

lli
te

 L
N

G
 (b

eh
in

d 
ci

ty
ga

te
), 

im
po

rte
d 

LN
G

, c
ur

re
nt

 
up

st
re

am
 p

ip
el

in
e 

tra
ns

po
rt 

ca
pa

ci
ty

, a
s 

w
el

l a
s 

pr
op

os
ed

 p
ip

el
in

es
 

an
d 

ex
te

ns
io

ns
 (C

ro
ss

-C
as

ca
de

s 
(P

al
om

ar
/B

lu
e 

B
rid

ge
), 

S
ou

th
er

n 
C

ro
ss

in
g,

 e
tc

.).
 W

e 
al

so
 in

cl
ud

e 
C

as
ca

de
’s

 c
ur

re
nt

 J
ac

ks
on

 P
ra

iri
e 

st
or

ag
e 

ac
co

un
ts

 a
nd

 o
ur

 P
ly

m
ou

th
 L

N
G

 a
cc

ou
nt

.  
 W

e 
an

tic
ip

at
e 

th
is

 
w

ill
 a

ls
o 

in
cl

ud
e 

R
ub

y 
an

d 
B

ac
kh

au
l G

TN
 

A
ll 

R
es

ou
rc

es
 

E
xi

st
in

g 
su

pp
ly

 c
on

tra
ct

s,
 in

cr
em

en
ta

l s
up

pl
ie

s 
(p

ea
ki

ng
, a

nn
ua

l, 
se

as
on

al
 a

nd
 c

ity
ga

te
) f

ro
m

 v
ar

io
us

 re
ce

ip
t p

oi
nt

s 
(A

E
C

O
, R

oc
ki

es
, 

S
um

as
, S

ta
tio

n 
2,

 a
s 

w
el

l a
s 

be
hi

nd
 th

e 
ci

ty
ga

te
 (s

at
el

lit
e 

LN
G

). 
In

cr
em

en
ta

l s
up

pl
ie

s 
al

so
 in

cl
ud

e 
sa

te
lli

te
 L

N
G

 (b
eh

in
d 

ci
ty

ga
te

), 
R

ub
y,

 G
TN

 B
ac

kh
au

l, 
cu

rr
en

t u
ps

tre
am

 p
ip

el
in

e 
tra

ns
po

rt 
ca

pa
ci

ty
, a

s 
w

el
l a

s 
pr

op
os

ed
 p

ip
el

in
es

 a
nd

 e
xt

en
si

on
s 

(C
ro

ss
-C

as
ca

de
s 

(P
al

om
ar

/B
lu

e 
B

rid
ge

), 
S

ou
th

er
n 

C
ro

ss
in

g,
 e

tc
). 

W
e 

al
so

 in
cl

ud
e 

C
as

ca
de

’s
 c

ur
re

nt
 J

ac
ks

on
 P

ra
iri

e 
st

or
ag

e 
ac

co
un

ts
, o

ur
 P

ly
m

ou
th

 
LN

G
 a

cc
ou

nt
, a

s 
w

el
l a

s 
th

e 
po

te
nt

ia
l t

o 
ob

ta
in

 A
E

C
O

, R
yc

km
an

 
C

re
ek

 a
nd

 M
is

t s
to

ra
ge

.  

B
as

ec
as

e 
Li

m
ite

d 
C

an
ad

ia
n 

Im
po

rts
 

du
e 

to
 L

N
G

 e
xp

or
ts

 in
 C

an
ad

a 
M

od
el

 c
on

ta
in

s 
al

l t
he

 e
le

m
en

ts
 o

f t
he

 B
as

ec
as

e,
 b

ut
 in

cr
em

en
ta

l 
A

nn
ua

l A
E

C
O

 a
nd

 s
ea

so
na

l S
um

as
 re

so
ur

ce
s 

ar
e 

un
av

ai
la

bl
e 

to
 th

e 
m

od
el

.  
A

dd
iti

on
al

ly,
 a

nn
ua

l S
um

as
 m

ax
 is

 lo
w

er
ed

 fr
om

 1
00

,0
00

 to
 

50
,0

00
 d

th
s.

  T
he

 in
te

nt
 to

 is
 to

 re
st

ric
t t

he
 a

m
ou

nt
 o

f C
an

ad
ia

n 
im

po
rts

 b
y 

at
 le

as
t 2

0%
  

PR
O

BA
BL

E 
SC

EN
AR

IO
S 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 145



B
as

ec
as

e 
N

o 
B

as
in

 p
ric

e 
ad

va
nt

ag
e 

M
od

el
 c

on
ta

in
s 

al
l t

he
 e

le
m

en
ts

 o
f t

he
 B

as
ec

as
e;

 h
ow

ev
er

, a
ll 

po
te

nt
ia

l i
nc

re
m

en
ta

l r
es

ou
rc

es
 w

er
e 

pr
ic

ed
 a

t N
YM

E
X

 w
ith

 n
o 

ba
si

s 
ad

de
r. 

In
 o

th
er

 w
or

ds
, i

nc
re

m
en

ta
l A

E
C

O
, S

um
as

 a
nd

 
R

oc
ki

es
 a

ll 
ha

ve
 th

e 
sa

m
e 

pr
ic

e.
  I

nc
re

m
en

ta
l r

es
ou

rc
es

 a
t 

S
ta

tio
n 

2 
w

er
e 

no
t a

va
ila

bl
e 

to
 th

e 
m

od
el

. T
ra

ns
po

rta
tio

n 
ra

te
s 

w
er

e 
no

t m
od

ifi
ed

 fr
om

 th
ei

r b
as

ec
as

e 
le

ve
ls

.  
 

B
as

ec
as

e 
A

E
C

O
 S

to
ra

ge
 

M
od

el
 c

on
ta

in
s 

al
l t

he
 e

le
m

en
ts

 o
f t

he
 B

as
ec

as
e;

 h
ow

ev
er

, 
R

yc
km

an
 C

re
ek

 s
to

ra
ge

 is
 a

dd
ed

 a
s 

a 
re

so
ur

ce
.  

Th
e 

in
ve

nt
or

y 
is

 s
et

 a
t 3

00
,0

00
 d

th
s,

 w
ith

 d
ai

ly
 w

ith
dr

aw
al

 ri
gh

ts
 o

f 1
0,

00
0 

dt
hs

 a
 d

ay
.  

 

IN
 A

DD
IT

IO
N

, W
E 

W
IL

L 
CR

EA
TE

 O
TH

ER
 S

CE
N

AR
IO

S 
•T

he
 p

ro
po

se
d 

pi
pe

lin
es

 a
t v

ar
io

us
 d

isc
ou

nt
 p

ric
in

g 
•M

IS
T 

st
or

ag
e 

•R
un

 e
ac

h 
pr

op
os

ed
 p

ip
el

in
e 

se
pa

ra
te

ly
 

•R
un

 v
ar

io
us

 b
ac

kh
au

l s
ce

na
rio

 
•R

un
 p

ip
el

in
e 

st
ac

ki
ng

  
•W

or
k 

w
ith

 N
W

P 
to

 d
et

er
m

in
e 

a 
pr

ic
e 

fo
r e

lim
in

at
in

g 
th

e 
Ke

m
m

er
er

 c
on

st
ra

in
t 

•L
oo

k 
at

 a
 2

0 
ye

ar
 su

pp
ly

 
• C

re
at

e 
a 

sh
or

t-
te

rm
 su

pp
ly

 c
ur

ta
ilm

en
t e

ve
nt

 fo
r l

im
ite

d 
di

sc
us

sio
n 

 

PR
O

BA
BL

E 
SC

EN
AR

IO
S 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 146



   


A

re
 th

er
e 

ot
he

r i
de

as
 o

r 
co

nc
er

ns
 th

at
 y

ou
 fe

el
 n

ee
d 

to
 

be
 a

dd
re

ss
ed

? 
 


A

re
 th

er
e 

ot
he

r a
lte

rn
at

iv
es

 w
e 

sh
ou

ld
 c

on
si

de
r?

 

O
th

er
 th

ou
gh

ts
, q

ue
st

io
ns

, c
on

ce
rn

s…
 

61
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 147



20
12

 In
te

gr
at

ed
 R

es
ou

rc
e 

Pl
an

 

Te
ch

ni
ca

l A
dv

is
or

y 
G

ro
up

 
M

ee
tin

g 
A

pr
il 

11
, 2

01
2 

62
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 148



20
12

 In
te

gr
at

ed
 R

es
ou

rc
e 

Pl
an

 

Te
ch

ni
ca

l A
dv

is
or

y 
G

ro
up

 
M

ee
tin

g 
M

ay
 1

6,
 2

01
2 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 149



Ag
en

da
 

•
In

tr
od

uc
tio

ns
 

•
Di

st
rib

ut
io

n 
Sy

st
em

 M
od

el
in

g 
•

Co
ns

er
va

tio
n 

an
d 

DS
M

 
•

SE
N

DO
U

T 
sc

en
ar

io
s a

nd
 in

pu
ts

 
•

Cl
os

in
g 

Di
sc

us
sio

n 
–

Fu
tu

re
 m

ee
tin

g 
da

te
s/

O
th

er
 C

om
m

en
ts

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 150



Di
st

rib
ut

io
n 

Sy
st

em
 P

la
nn

in
g 

to
 S

up
po

rt
 IR

P 
Gr

ow
th

 

Ca
sc

ad
e 

N
at

ur
al

 G
as

 –
 E

ng
in

ee
rin

g 
Se

rv
ic

es
 

5/
15

/1
2 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 151



Di
st

rib
ut

io
n 

Sy
st

em
 M

od
el

in
g 


CN

G 
m

ai
nt

ai
ns

 th
re

e 
ty

pe
s o

f m
od

el
s f

or
 e

ac
h 

di
st

rib
ut

io
n 

sy
st

em
: 

 
–

Ca
lib

ra
te

d 
M

od
el

: E
ac

h 
m

od
el

 is
 c

al
ib

ra
te

d 
to

 a
 re

ce
nt

 p
ea

k 
ho

ur
, u

su
al

ly
 w

ith
in

 th
e 

pa
st

 y
ea

r. 
 

–
De

sig
n 

Da
y 

M
od

el
: L

oa
ds

 a
re

 in
cr

ea
se

d 
fr

om
 th

e 
Ca

lib
ra

te
d 

M
od

el
 to

 si
m

ul
at

e 
a 

20
-y

ea
r c

ol
d 

w
ea

th
er

 e
ve

nt
.  

Al
l n

on
-c

or
e 

re
se

rv
at

io
ns

 a
re

 in
cl

ud
ed

. 
 

–
Fo

re
ca

st
 M

od
el

s:
 L

oa
ds

 a
re

 fu
rt

he
r i

nc
re

as
ed

 fr
om

 th
e 

De
sig

n 
Da

y 
M

od
el

 to
 si

m
ul

at
e 

co
re

 g
ro

w
th

. 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 152



De
sig

n 
Da

y 
M

od
el

 F
un

ct
io

ns
 


Ev

al
ua

te
 sy

st
em

 fo
r c

ap
ab

ili
ty

 to
 su

pp
or

t n
ew

 
cu

st
om

er
s 

 


An
al

yz
e 

th
e 

af
fe

ct
 o

f c
ha

ng
es

 to
 sy

st
em

 
op

er
at

io
ns

 
 

Pl
an

 n
ec

es
sa

ry
 re

in
fo

rc
em

en
ts

 to
 su

pp
or

t s
ys

te
m

 
on

 p
ea

k 
w

in
te

r d
ay

s 
 

De
sig

n 
Da

y 
m

od
el

s c
an

 b
e 

m
od

ifi
ed

 to
 e

st
im

at
e 

co
nd

iti
on

s d
ur

in
g 

no
n-

pe
ak

 d
ay

s.
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 153



Fo
re

ca
st

 M
od

el
in

g 
fo

r t
he

 IR
P 


Lo

ad
s i

n 
De

sig
n 

Da
y 

m
od

el
s a

re
 in

cr
ea

se
d 

pe
r c

or
e 

gr
ow

th
 in

 th
e 

IR
P 

fo
re

ca
st

. 
 

M
od

el
 is

 e
xa

m
in

ed
 fo

r a
re

as
 o

f l
ow

 p
re

ss
ur

e 
as

 a
 re

su
lt 

of
 in

ad
eq

ua
te

 c
ap

ac
ity

. 
 

Fo
ot

ag
e 

an
d 

di
am

et
er

 o
f p

ip
e 

ne
ed

ed
 to

 c
or

re
ct

 lo
w

 
pr

es
su

re
 a

re
as

 a
re

 e
st

im
at

ed
. 

 
Av

er
ag

e 
to

ta
l c

os
t o

f p
ip

e 
in

st
al

la
tio

n 
(b

y 
di

am
et

er
) i

s 
us

ed
 to

 p
re

di
ct

 to
ta

l c
os

t o
f r

ei
nf

or
ce

m
en

ts
. 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 154



Sy
st

em
 M

od
el

 E
xa

m
pl

es
 


Ke

nn
ew

ic
k 

Di
st

rib
ut

io
n 

Sy
st

em
 M

od
el

 
 

 
(D

em
on

st
ra

tio
n)

  

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 155



Re
in

fo
rc

em
en

t P
la

nn
in

g 

•
Is

 th
e 

ex
ist

in
g 

sy
st

em
 b

ei
ng

 o
pe

ra
te

d 
ef

fic
ie

nt
ly

? 
 

•
Is

 th
er

e 
a 

bo
tt

le
ne

ck
 in

 th
e 

ex
ist

in
g 

pi
pe

 
ne

tw
or

k?
 

 
•

Ar
e 

th
e 

ca
pa

ci
ty

 is
su

es
 lo

ca
liz

ed
 o

r w
id

es
pr

ea
d 

th
ro

ug
ho

ut
 th

e 
sy

st
em

? 
 •

En
gi

ne
er

in
g 

ju
dg

em
en

t a
nd

 e
xp

er
ie

nc
e 

w
ith

 
di

st
rib

ut
io

n 
sy

st
em

 d
es

ig
n 

pl
ay

s a
 la

rg
e 

ro
le

. 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 156



 
 

 
 

Q
U

ES
TI

O
N

S?
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 157



Co
ns

er
va

tio
n 

an
d 

DS
M

 

Al
lis

on
 S

pe
ct

or
 

M
an

ag
er

, C
on

se
rv

at
io

n 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 158



  

   

11
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 159



De
m

an
d 

Si
de

 M
an

ag
em

en
t-

 A
na

ly
sis

 
Pr

oc
es

s 

Co
lle

ct
 In

pu
t D

at
a De

ve
lo

p 
Ba

se
lin

e 
Fo

re
ca

st
 

As
se

ss
 Te

ch
ni

ca
l 

Po
te

nt
ia

l a
nd

 
As

so
ci

at
ed

 S
av

in
gs

 

As
se

ss
 E

co
no

m
ic

 
Po

te
nt

ia
l a

nd
 M

ar
ke

t 
Fa

ct
or

s (
Ca

rb
on

 
Le

gi
sla

tio
n,

 e
tc

) 

As
se

ss
 A

ch
ie

va
bl

e 
Po

te
nt

ia
l  

an
d 

M
ar

ke
t B

ar
rie

rs
 

De
ve

lo
p 

Po
rt

fo
lio

 o
f 

Po
te

nt
ia

l F
ut

ur
e 

 
DS

M
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 160



Ba
se

lin
e 

De
ve

lo
pm

en
t  

an
d 

An
al

ys
is 

of
 P

ot
en

tia
l 


Te

ch
ni

ca
l P

ot
en

tia
l 


Q

ua
nt

ifi
ed

 th
e 

cu
rr

en
t e

ne
rg

y 
us

ed
 b

y 
se

ct
or

 a
nd

 c
us

to
m

er
 ty

pe
 


Es

tim
at

ed
 e

ne
rg

y 
co

ns
um

pt
io

n 
by

 e
nd

 u
se

 fo
r e

ac
h 

cu
st

om
er

 ty
pe

 


Ap
pl

ie
d 

th
e 

fo
re

ca
st

ed
 g

ro
w

th
 ra

te
 to

 e
st

im
at

e 
th

e 
cu

st
om

er
 b

as
e 

av
ai

la
bl

e 
in

 fu
tu

re
 y

ea
rs

 


Re
vi

ew
ed

 in
fo

rm
at

io
n 

on
 sp

ec
ifi

c 
m

ea
su

re
 fo

r a
pp

lic
ab

ili
ty

 to
 

Ca
sc

ad
e’

s c
us

to
m

er
s 

 


De
em

ed
 e

ne
rg

y 
sa

vi
ng

s a
nd

 a
ss

oc
ia

te
d 

co
st

s 
•

Id
en

tif
ie

d 
de

em
ed

 sa
vi

ng
s b

y 
cl

im
at

e 
zo

ne
 

•
Pr

ov
id

ed
 te

ch
ni

ca
l a

nd
 p

ot
en

tia
l s

up
pl

y 
cu

rv
e 

sa
vi

ng
s f

or
 o

ut
 to

 2
03

0 

  
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 161



•
Be

ga
n 

w
ith

 2
01

0 
IR

P 
As

se
ss

m
en

t 
•

U
pd

at
ed

 b
as

ed
 o

n:
  

–
Cu

st
om

er
 g

ro
w

th
 fo

re
ca

st
 (m

ai
n 

ch
an

ge
s m

ad
e 

in
 

20
10

 to
 re

fle
ct

 sl
ow

ed
 g

ro
w

th
 in

 n
ew

 h
ou

sin
g 

se
ct

or
). 

–
Co

nt
in

ue
d 

re
du

ct
io

ns
 to

 th
e 

pr
oj

ec
te

d 
co

st
 o

f n
at

ur
al

 
ga

s.
  T

ec
hn

ic
al

 p
ot

en
tia

l c
os

t-
ef

fe
ct

iv
en

es
s s

et
 n

ot
-to

-
ex

ce
ed

 $
.6

5 
–

Po
te

nt
ia

l r
em

ov
ed

 in
 2

01
0 

fo
r c

om
bi

ne
d 

EE
 F

ur
na

ce
 

an
d 

PT
CS

 d
uc

t s
ea

lin
g 

ha
s n

ow
 b

ee
n 

re
st

or
ed

. 

Te
ch

ni
ca

l P
ot

en
tia

l U
pd

at
e 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 162



•
Sc

re
en

 B
as

ed
 o

n 
Es

tim
at

ed
 A

vo
id

ed
 C

os
ts

 
•

Im
pa

ct
s 

–
Lo

ng
-T

er
m

 G
as

 P
ric

e 
Fo

re
ca

st
 

•
Cu

rr
en

tly
 e

st
im

at
ed

 sa
m

e 
or

 d
ow

n 
fr

om
 2

01
0 

IR
P 

–
U

nc
er

ta
in

tie
s 

•
Co

de
 C

ha
ng

es
 (r

em
ov

es
 fr

om
 u

til
ity

’s 
po

rt
fo

lio
) 

•
Ca

rb
on

 C
os

ts
 

  

Te
ch

ni
ca

l P
ot

en
tia

l U
pd

at
e 

(c
on

t)
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 163



W
A 

Re
sid

en
tia

l T
ec

hn
ic

al
 P

ot
en

tia
l –

Dr
af

t R
es

ul
t 

20
32

 T
ec

hn
ic

al
 P

ot
en

tia
l 

  
20

10
  (

sc
re

en
ed

 a
t $

.8
5)

 
20

12
 (s

cr
ee

ne
d 

at
 $

.6
5)

 

Ex
is

tin
g 

Sh
el

l 
3,

58
5,

46
1 

3,
58

5,
46

1 

N
ew

 C
on

st
ru

ct
io

n 
Sh

el
l 

 
7,

92
0,

35
7 

5,
77

6,
72

1 

H
VA

C
  

 
5,

75
3,

79
7 

4,
18

3,
20

0 

W
at

er
 H

ea
tin

g 
(N

ew
/E

xi
st

in
g)

 
1,

13
5,

93
7 

 
15

5,
90

4 
 

Bo
ile

r t
o 

C
om

bo
 S

ys
te

m
 

6,
77

7,
25

8 
 

6,
77

7,
25

8 
 

Ap
pl

ia
nc

es
 

1,
06

5,
14

3 
 

1,
06

0,
55

0 
 

26
,2

37
,9

53
  

21
,5

39
,0

94
  

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 164



Re
sid

en
tia

l T
ec

hn
ic

al
 P

ot
en

tia
l –

Th
ru

 
20

32
 (W

A 
O

nl
y)

 

0%
 

20
%

 

40
%

 

60
%

 

80
%

 

10
0%

 

20
10

 
20

12
 

Ap
pl

ia
nc

es
 

Bo
ile

r t
o 

Co
m

bo
 S

ys
te

m
s 

W
at

er
 H

ea
tin

g 

HV
AC

 

N
ew

 C
on

st
ru

ct
io

n 
Sh

el
l 

Ex
ist

in
g 

Sh
el

l 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 165



•
Ca

rb
on

 L
eg

isl
at

io
n 

is 
lik

el
y 

to
 h

av
e 

th
e 

bi
gg

es
t i

m
pa

ct
 

on
 A

vo
id

ed
 C

os
ts

 
•

Ca
p 

&
 T

ra
de

 o
r C

ar
bo

n 
Ta

x,
 e

ss
en

tia
lly

 th
e 

sa
m

e 
fo

r a
n 

LD
C 

–
LD

C’
s d

el
iv

er
 G

as
 a

nd
 e

ve
ry

 m
ol

ec
ul

e 
ha

s a
n 

Em
iss

io
n 

th
at

 
w

ou
ld

 re
su

lt 
in

 a
 c

os
t (

ta
x)

 
–

Al
lo

w
an

ce
s u

nd
er

 a
 C

ap
 &

 T
ra

de
 ju

st
 lo

w
er

 th
e 

am
ou

nt
 o

f 
th

e 
cr

ed
its

 th
at

 w
ou

ld
 n

ee
d 

to
 b

e 
pu

rc
ha

se
d 

–
LD

C’
s d

o 
no

t h
av

e 
“c

ar
bo

n-
fr

ee
” 

al
te

rn
at

iv
es

 fo
r t

he
ir 

po
rt

fo
lio

 (n
o 

w
in

d/
so

la
r)

 
–

Ho
w

ev
er

, n
ot

 m
uc

h 
m

ov
em

en
t i

n 
th

is 
ar

ea
 a

nd
 n

o 
lik

el
y 

m
ov

em
en

t e
xp

ec
te

d 
pe

nd
in

g 
20

12
 e

le
ct

io
ns

 
 

 

LE
T’

s T
al

k 
Ca

rb
on

! 
Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 166



•
In

 D
ec

em
be

r 2
01

1 
th

e 
De

pa
rt

m
en

t o
f C

om
m

er
ce

 re
le

as
ed

 it
s m

os
t r

ec
en

t e
ne

rg
y 

st
ra

te
gy

 
–

Pr
ov

id
es

 a
 lo

ng
-t

er
m

 p
la

n 
an

d 
ou

tli
ne

s s
ub

se
qu

en
t a

ct
io

n 
ite

m
s.

   
–

Pl
an

 to
 b

e 
re

le
as

ed
 o

n 
a 

re
gu

la
r b

as
is 

ev
er

y 
fo

ur
 y

ea
rs

 
–

Th
e 

ul
tim

at
e 

ob
je

ct
iv

e 
is 

to
 re

du
ce

 W
A’

s e
ne

rg
y 

co
ns

um
pt

io
n 

(e
sp

ec
ia

lly
 th

ro
ug

h 
fo

ss
il 

fu
el

s)
 a

nd
 in

cr
ea

se
 e

ffi
ci

en
cy

 
le

ad
in

g 
to

 a
 re

du
ct

io
n 

in
 g

re
en

ho
us

e 
ga

s e
m

iss
io

ns
.  

 
•

Pl
an

 ca
lls

 fo
r:

 
–

A 
m

or
e 

ef
fic

ie
nt

 a
nd

 co
or

di
na

te
d 

sy
st

em
 o

f t
ra

ns
po

rt
at

io
n 

–
A 

br
oa

de
r a

pp
ro

ac
h 

to
 e

ne
rg

y 
ef

fic
ie

nc
y 

in
 b

ui
ld

in
gs

 
–

A 
m

or
e 

di
ve

rs
e 

su
pp

ly
 p

or
tfo

lio
 th

ro
ug

h 
di

st
rib

ut
ed

 e
ne

rg
y 

 
•

As
 p

ar
t o

f t
he

 se
co

nd
 g

oa
l f

or
 in

cr
ea

se
d 

en
er

gy
 e

ff
ic

ie
nc

y,
 th

e 
st

ra
te

gy
 se

ek
s t

o:
 

–
M

ak
e 

it 
ea

sie
r f

or
 p

ro
pe

rt
y 

ow
ne

rs
 to

 id
en

tif
y 

th
e 

m
os

t e
ffe

ct
iv

e 
en

er
gy

 im
pr

ov
em

en
ts

 
–

En
ab

le
 fi

na
nc

in
g 

of
 im

pr
ov

em
en

ts
 u

sin
g 

th
e 

en
er

gy
 co

st
s s

av
in

gs
 fr

om
 th

e 
im

pr
ov

em
en

t 
–

Bu
ild

 co
ns

um
er

 co
nf

id
en

ce
 in

 th
e 

qu
al

ity
 a

nd
 v

al
ue

 o
f e

ne
rg

y 
ef

fic
ie

nc
y 

pr
oj

ec
ts

 
–

Po
ss

ib
le

 ca
rb

on
 le

gi
sla

tio
n?

 
 

•
Ca

sc
ad

e 
w

ill
 co

nt
in

ue
 to

 c
lo

se
ly

 m
on

ito
r t

he
se

 st
ra

te
gi

es
 to

 a
ss

es
s t

he
ir 

po
te

nt
ia

l l
on

g-
te

rm
 im

pl
ic

at
io

ns
 

fo
r o

ur
 se

rv
ic

e 
te

rr
ito

ry
. 

 

20
12

 W
as

hi
ng

to
n 

St
at

e 
En

er
gy

 S
tr

at
eg

y 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 167



•
Es

tim
at

ed
 A

vo
id

ed
 C

os
ts

 u
se

d 
to

 sc
re

en
 fo

r 
pa

ck
ag

es
 

•
In

iti
al

ly
 S

cr
ee

ne
d 

fo
r M

ea
su

re
s @

 le
ve

liz
ed

 c
os

ts
 

of
  $

.6
5 

or
 L

es
s 

•
Ad

di
tio

na
l B

un
dl

es
 o

f “
Po

te
nt

ia
l”

 
–

Sc
re

en
ed

 @
 $

.7
5/

th
er

m
 

–
Sc

re
en

ed
 @

 $
.8

5/
th

er
m

 
–

Sc
re

en
ed

 @
 $

1.
00

/t
he

rm
 

–
Sc

re
en

ed
 @

 $
1.

50
/t

he
rm

  
–

Sc
re

en
ed

 @
 $

2.
00

/t
he

rm
 a

nd
 g

re
at

er
 

Pr
ic

in
g 

an
d 

Ca
rb

on
 U

nc
er

ta
in

ty
 M

ea
ns

…
 

Sc
re

en
in

g 
is 

KE
Y!

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 168



W
A 

Co
ns

er
va

tio
n 

Bu
nd

le
s 

(R
es

id
en

tia
l) 

Sc
re

en
ed

 a
t L

ev
el

iz
ed

 c
os

t/t
he

rm
  

  
  $

0.
65

  
  $

0.
70

 
  $

.7
5 

 
  $

0.
85

  
  $

1.
00

 
  $

1.
50

 
>$

 2
.0

0 

Ex
is

tin
g 

Sh
el

l 
   

   
  3

,5
85

,4
61

  
   

   
3,

58
5,

46
1 

   
3,

58
5,

46
1 

   
   

3,
58

5,
46

1 
    

   
3,

58
5,

46
1 

 
  3

,5
85

,4
61

 
   

   
   

   
3,

58
5,

46
1 

 

N
ew

 C
on

st
ru

ct
io

n 
Sh

el
l 

   
   

  5
,7

76
,7

21
  

   
   

5,
77

6,
72

1 
 

   
5,

77
6,

72
1 

 
   

 7
,9

20
,3

57
 

9,
36

5,
73

6 
   

9,
36

5,
73

6 
 

   
   

   
   

9,
36

5,
73

6 
 

H
VA

C
 

   
   

  4
,1

83
,2

00
 

   
   

6,
45

2,
53

4 
 

   
6,

48
2,

24
6 

 
7,

75
3,

79
7 

9,
69

8,
67

8 
9,

89
2,

79
7 

   
   

   
   

10
,2

49
,5

68
 

W
at

er
 H

ea
tin

g 
(N

ew
/E

xi
st

in
g)

 
   

   
   

 1
55

,9
04

  
   

   
15

5,
90

4 
 

   
15

5,
90

4 
 

   
   

1,
13

5,
93

7 
    

   
1,

13
5,

93
7 

 
   

1,
87

8,
66

4 
   

   
   

   
1,

87
8,

66
4 

 

Bo
ile

r t
o 

C
om

bo
 S

ys
te

m
 

   
   

  6
,7

77
,2

58
  

   
   

6,
77

7,
25

8 
 

   
6,

77
7,

25
8 

 
   

   
6,

77
7,

25
8 

    
   

6,
77

7,
25

8 
 

   
6,

77
7,

25
8 

 
   

   
   

   
6,

77
7,

25
8 

 

Ap
pl

ia
nc

es
 

   
   

  1
,0

60
,5

50
  

   
   

1,
06

5,
14

3 
 

   
1,

06
5,

14
3 

 
   

   
1,

06
5,

14
3 

    
   

1,
06

5,
14

3 
 

   
1,

06
5,

14
3 

 
   

   
   

   
1,

06
5,

14
3 

 

21
,5

39
,0

94
 

23
,8

13
,0

21
 

23
,8

42
,7

33
 

28
,2

37
,9

53
  

31
,6

28
,2

13
  

32
,5

65
,0

59
 

32
,9

21
,8

30
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 169



Te
ch

ni
ca

l t
o 

Ac
hi

ev
ab

le
 

•
Te

ch
ni

ca
l P

ot
en

tia
l: 

 T
he

 e
st

im
at

e 
of

 a
ll 

en
er

gy
 

sa
vi

ng
s t

ha
t c

ou
ld

 b
e 

ac
co

m
pl

ish
ed

 w
ith

ou
t t

he
 

in
flu

en
ce

 o
f a

ny
 m

ar
ke

t b
ar

rie
rs

 su
ch

 a
s c

os
ts

 a
nd

 
cu

st
om

er
 a

w
ar

en
es

s 
 

•
Ac

hi
ev

ab
le

 P
ot

en
tia

l: 
“a

 re
al

ist
ic

 a
ss

es
sm

en
t o

f 
w

ha
t c

an
 b

e 
ex

pe
ct

ed
 ta

ki
ng

 in
to

 a
cc

ou
nt

 n
ot

 a
ll 

co
ns

um
er

s c
an

 b
e 

pe
rs

ua
de

d 
 

•
Ch

an
ge

s t
o 

Co
de

 m
ov

e 
m

ea
su

re
s f

ro
m

 
“t

ec
hn

ic
al

” t
o 

“a
ch

ie
va

bl
e”

 re
ga

rd
le

ss
 o

f c
os

t 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 170



•
Ra

tio
s o

f t
ec

hn
ic

al
-to

-a
ch

ie
va

bl
e 

re
m

ai
n 

id
en

tic
al

 fr
om

 th
e 

20
10

 p
la

nn
in

g 
pe

rio
d.

 
–

61
%

 o
f t

ec
hn

ic
al

 fo
r c

om
m

er
ci

al
 se

ct
or

 
–

58
%

 o
f t

ec
hn

ic
al

 fo
r r

es
id

en
tia

l s
ec

to
r 

 
•

20
12

 th
e 

fir
st

 y
ea

r t
ha

t C
N

GC
 w

ill
 fa

ct
or

 in
 p

rio
r y

ea
rs

’ 
co

ns
er

va
tio

n 
ac

hi
ev

em
en

ts
. 

–
Ap

pr
ox

im
at

el
y 

90
0k

 th
er

m
s h

av
e 

be
en

 c
on

se
rv

ed
 in

 th
e 

re
sid

en
tia

l 
se

ct
or

 fr
om

 2
00

8-
20

11
. 

–
Ap

pr
ox

im
at

el
y 

1.
1m

 th
er

m
s h

av
e 

be
en

 c
on

se
rv

ed
 in

 th
e 

co
m

m
er

ci
al

 
se

ct
or

 fr
om

 2
00

8-
20

11
. 

–
W

ha
t h

as
 a

lre
ad

y 
be

en
 a

ch
ie

ve
d,

 c
an

no
t b

e 
re

-a
ch

ie
ve

d.
 

   Ad
ju

st
m

en
ts

 to
 A

ch
ie

va
bl

e 
fo

r 2
01

2 
Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 171



•
Ta

rg
et

s i
n 

Re
sid

en
tia

l S
ec

to
r f

ol
lo

w
 id

en
tic

al
 ra

m
pi

ng
 fo

rm
ul

a 
to

 
pr

io
r p

la
nn

in
g 

pe
rio

ds
 

 
•

Ta
rg

et
s i

n 
Co

m
m

er
ci

al
 S

ec
to

r h
av

e 
be

en
 st

ab
ili

ze
d 

to
 re

fle
ct

 a
 m

or
e 

m
at

ur
e 

pr
og

ra
m

 
 

•
Co

m
m

er
ci

al
 ta

rg
et

s r
em

ai
n 

hi
gh

er
 th

an
 th

e 
re

sid
en

tia
l t

ar
ge

t d
ur

in
g 

m
os

t p
ro

gr
am

 y
ea

rs
, w

hi
ch

 is
 a

 m
or

e 
re

al
ist

ic
 a

ss
es

sm
en

t o
f o

ur
 

co
ns

er
va

tio
n 

po
te

nt
ia

l. 
 

•
Th

e 
Co

m
pa

ny
 w

ill
 c

on
tin

ue
 to

 se
ek

 n
ew

 o
pp

or
tu

ni
tie

s f
or

 c
os

t-
ef

fe
ct

iv
e 

th
er

m
 sa

vi
ng

s a
nd

 w
ill

 a
dj

us
t a

s a
pp

ro
pr

ia
te

 if
 e

m
er

gi
ng

 
te

ch
no

lo
gi

es
 o

r i
nc

re
as

ed
 g

as
 p

ric
es

 w
ar

ra
nt

 ta
rg

et
 e

xp
an

sio
n.

 

Ad
ju

st
m

en
ts

 to
 A

ch
ie

va
bl

e 
fo

r 2
01

2 
(C

on
tin

ue
d)

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 172



 
Q

ue
st

io
ns

? 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 173



SE
N

DO
U

T 
Sc

en
ar

io
s a

nd
 In

pu
ts

 

Re
so

ur
ce

 P
la

nn
in

g 
5/

15
/1

2 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 174



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 175



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 176



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 177



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 178



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 179



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 180



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 181



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 182



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 183



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 184



   


A

re
 th

er
e 

ot
he

r i
de

as
 o

r 
co

nc
er

ns
 th

at
 y

ou
 fe

el
 n

ee
d 

to
 

be
 a

dd
re

ss
ed

? 
 


A

re
 th

er
e 

ot
he

r a
lte

rn
at

iv
es

 w
e 

sh
ou

ld
 c

on
si

de
r?

 

O
th

er
 th

ou
gh

ts
, q

ue
st

io
ns

, c
on

ce
rn

s…
 

37
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 185



20
12

 In
te

gr
at

ed
 R

es
ou

rc
e 

Pl
an

 

Te
ch

ni
ca

l A
dv

is
or

y 
G

ro
up

 
M

ee
tin

g 
M

ay
 1

6,
 2

01
2 

38
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 186



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 187



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 188



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 189



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 190



Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 191



EX
IS

TI
N

G
 S

U
P

P
LY

 P
O

R
TF

O
LI

O
 (

A
U

G
U

ST
 2

01
2)

M
O

D
EL

 N
AM

E
TE

R
M

IN
AT

IO
N

ES
T 

AV
G

 P
R

IC
E

PR
IC

E 
FO

R
M

U
LA

D
ES

C
R

IP
TI

O
N

D
AT

E
PE

R
 D

AY
PO

IN
T

1
00

2-
00

09
-D

J
1/

31
/2

01
3

3.
08

84
$ 

   
   

   
   

   
IF

 S
 p

lu
s 

$.
12

S
U

M
A

S
2

00
2-

01
2-

D
F

2/
28

/2
01

3
5.

74
00

$ 
   

   
   

   
   

Fi
xe

d
N

O
VA

3
00

5-
00

01
-N

M
R

3/
31

/2
01

4
3.

56
67

$ 
   

   
   

   
   

IF
 S

U
M

AS
 +

 $
.0

07
5

S
U

M
A

S
4

00
5-

00
03

-D
F

2/
28

/2
01

3
4.

52
00

$ 
   

   
   

   
   

Fi
xe

d
N

O
VA

5
00

6-
00

03
-N

M
R

3/
31

/2
01

3
3.

04
59

$ 
   

   
   

   
   

IF
 R

M
 - 

$.
01

R
O

C
K

IE
S

6
00

6-
00

05
-N

M
R

3/
31

/2
01

3
3.

03
09

$ 
   

   
   

   
   

IF
 R

M
 -$

.0
25

R
O

C
K

IE
S

7
00

6-
00

11
-A

N
N

10
/3

1/
20

14
4.

72
50

$ 
   

   
   

   
   

S
U

M
A

S
8

00
8-

00
29

-A
N

N
10

/3
1/

20
14

2.
89

36
$ 

   
   

   
   

   
C

G
PR

 - 
$.

17
D

ET

9
01

5-
00

28
-N

M
R

3/
31

/2
01

4
3.

01
03

$ 
   

   
   

   
   

IF
 S

U
M

AS
-$

.3
9

S
U

M
A

S
10

01
5-

00
29

-N
M

R
3/

31
/2

01
4

2.
99

03
$ 

   
   

   
   

   
IF

 S
U

M
AS

- $
.4

1
S

U
M

A
S

11
01

5-
00

30
-D

F
2/

28
/2

01
4

2.
71

61
$ 

   
   

   
   

   
IF

 S
U

M
AS

 -$
.6

5
S

U
M

A
S

12
01

5-
00

31
-N

M
R

3/
31

/2
01

3
2.

78
81

$ 
   

   
   

   
   

IF
 S

U
M

AS
 -$

.4
5

S
U

M
A

S
13

01
5-

00
32

-A
N

N
10

/3
1/

20
14

4.
88

51
$ 

   
   

   
   

   
<$

6.
51

>$
7.

26
 d

th
/d

ay
R

O
C

KI
ES

14
01

5-
00

36
-A

N
N

10
/3

1/
20

14
3.

40
43

$ 
   

   
   

   
   

C
G

PR
 P

lu
s 

$.
01

 P
lu

s 
up

st
re

am
 tr

an
sp

or
t

KI
N

G

15
01

5-
00

39
-A

N
N

10
/3

1/
20

14
4.

29
00

$ 
   

   
   

   
   

IF
 R

M
 -$

1.
0 

FL
R

 $
4.

29
R

O
C

KI
ES

16
02

7-
00

02
-A

N
N

10
/3

1/
20

14
4.

59
25

$ 
   

   
   

   
   

N
O

VA

17
02

8-
00

04
-N

M
R

3/
31

/2
01

3
4.

75
00

$ 
   

   
   

   
   

Fi
xe

d
R

O
C

KI
ES

18
04

1-
00

13
-F

EB
2/

28
/2

01
3

2.
88

09
$ 

   
   

   
   

   
IF

 R
M

 P
lu

s 
$.

00
5

R
O

C
KI

ES

19
04

1-
00

24
-N

M
Y

5/
31

/2
01

3
3.

01
80

$ 
   

   
   

   
   

IF
 R

M
 -$

.0
1

R
O

C
KI

ES

20
04

1-
00

27
-N

M
R

10
/3

1/
20

14
4.

68
50

$ 
   

   
   

   
   

R
O

C
KI

ES

21
04

6-
00

23
-N

M
R

3/
31

/2
01

3
2.

79
59

$ 
   

   
   

   
   

IF
 R

M
 -$

.0
8

R
O

C
KI

ES

22
04

6-
00

24
-D

J
1/

31
/2

01
4

3.
19

97
$ 

   
   

   
   

   
IF

 R
M

 L
es

s 
$.

08
R

O
C

KI
ES

23
04

6-
00

25
-F

M
R

3/
31

/2
01

4
3.

27
01

$ 
   

   
   

   
   

IF
 R

M
 +

$.
01

R
O

C
KI

ES

24
04

6-
00

27
-N

M
R

3/
31

/2
01

4
3.

68
14

$ 
   

   
   

   
   

IF
 R

M
 +

$.
01

R
O

C
KI

ES

25
04

6-
00

28
-A

O
10

/3
1/

20
13

3.
03

45
$ 

   
   

   
   

   
IF

 R
M

-.0
2

R
O

C
KI

ES

26
04

6-
00

29
-N

M
R

3/
31

/2
01

3
2.

93
59

$ 
   

   
   

   
   

IF
 R

M
 +

$.
01

R
O

C
KI

ES

27
05

6-
00

37
-D

F
2/

28
/2

01
3

4.
55

00
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

28
05

6-
00

41
-N

F
2/

28
/2

01
3

3.
05

91
$ 

   
   

   
   

   
IF

 S
U

M
AS

 +
 $

.0
27

5

29
07

6-
00

08
-N

M
R

3/
31

/2
01

4
2.

93
53

$ 
   

   
   

   
   

C
G

PR
 +

 $
.0

15
N

O
VA

30
07

6-
00

09
-N

M
R

2/
28

/2
01

4
2.

89
66

$ 
   

   
   

   
   

C
G

PR
 +

 $
.0

15
N

O
VA

31
07

6-
00

13
-A

N
N

10
/3

1/
20

13
5.

76
60

$ 
   

   
   

   
   

Fi
xe

d 
$5

.7
66

N
O

VA

32
07

6-
00

14
-D

F
2/

28
/2

01
3

5.
49

00
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

33
07

6-
00

17
-D

F
2/

28
/2

01
3

5.
49

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

34
07

6-
00

20
-D

F
2/

28
/2

01
3

5.
43

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

35
07

6-
00

18
-D

F
2/

28
/2

01
3

5.
10

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

36
07

6-
00

19
-D

F
2/

28
/2

01
3

5.
74

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

37
07

6-
00

22
-A

N
N

10
/3

1/
20

13
5.

99
60

$ 
   

   
   

   
   

Fi
xe

d 
$5

.9
96

S
U

M
A

S
38

07
6-

00
23

-D
F

2/
28

/2
01

3
4.

65
60

$ 
   

   
   

   
   

Fi
xe

d
N

O
VA

39
07

6-
00

24
-D

F
2/

28
/2

01
3

4.
45

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

40
01

8-
00

21
-O

M
Y

10
/3

1/
20

13
5.

51
60

$ 
   

   
   

   
   

Fi
xe

d 
$5

.5
16

S
U

M
A

S

N
ov

-1
2

D
ec

-1
2

Ja
n-

13
Fe

b-
13

M
ar

-1
3

Ap
r-

13
M

ay
-1

3
Ju

n-
13

Ju
l-1

3
Au

g-
13

Se
p-

13
O

ct
-1

3
30

31
31

28
31

30
31

30
31

31
30

31
50

00
50

00
0

70
0

10
00

10
00

0
0

0
0

0
0

0
0

12
50

37
50

37
50

87
50

12
50

0
70

0
10

00
10

00
0

0
0

0
0

0
0

0
10

00
0

10
00

0
10

00
0

10
00

0
10

00
0

50
00

50
00

50
00

50
00

50
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

22
50

22
50

22
50

22
50

22
50

80
00

80
00

80
00

80
00

80
00

25
00

25
00

25
00

75
00

75
00

75
00

75
00

75
00

25
00

25
00

25
00

25
00

25
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

15
00

50
00

25
00

50
00

15
00

0
0

0
0

0
0

0
30

00
20

00
20

00
20

00
20

00
20

00
20

00
20

00
30

00
30

00
30

00
30

00
30

00
50

00
50

00
50

00
50

00
50

00

40
00

40
00

0
0

0
0

0
10

00
0

50
00

50
00

50
00

50
00

50
00

10
00

0
10

00
50

00
50

00
50

00
10

00
0

70
0

10
00

10
00

0
0

0
0

0
0

0
0

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

10
00

30
00

30
00

30
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

0
70

0
10

00
10

00
0

0
0

0
0

0
0

0
0

70
0

10
00

10
00

0
0

0
0

0
0

0
0

0
70

0
10

00
10

00
0

0
0

0
0

0
0

0
0

70
0

10
00

10
00

0
0

0
0

0
0

0
0

0
70

0
10

00
10

00
0

0
0

0
0

0
0

0
10

00
10

00
10

00
10

00
10

00
10

00
10

00
10

00
10

00
10

00
10

00
10

00
0

70
0

10
00

10
00

0
0

0
0

0
0

0
0

0
70

0
10

00
10

00
0

0
0

0
0

0
0

0
50

0
50

0
50

0
50

0
50

0
60

00
30

00
0

0
0

0
30

00

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 192



EX
IS

TI
N

G
 S

U
P

P
LY

 P
O

R
TF

O
LI

O
 (

A
U

G
U

ST
 2

01
2)

M
O

D
EL

 N
AM

E
TE

R
M

IN
AT

IO
N

ES
T 

AV
G

 P
R

IC
E

PR
IC

E 
FO

R
M

U
LA

D
ES

C
R

IP
TI

O
N

D
AT

E
PE

R
 D

AY
PO

IN
T

1
00

2-
00

09
-D

J
1/

31
/2

01
3

3.
08

84
$ 

   
   

   
   

   
IF

 S
 p

lu
s 

$.
12

S
U

M
A

S
2

00
2-

01
2-

D
F

2/
28

/2
01

3
5.

74
00

$ 
   

   
   

   
   

Fi
xe

d
N

O
VA

3
00

5-
00

01
-N

M
R

3/
31

/2
01

4
3.

56
67

$ 
   

   
   

   
   

IF
 S

U
M

AS
 +

 $
.0

07
5

S
U

M
A

S
4

00
5-

00
03

-D
F

2/
28

/2
01

3
4.

52
00

$ 
   

   
   

   
   

Fi
xe

d
N

O
VA

5
00

6-
00

03
-N

M
R

3/
31

/2
01

3
3.

04
59

$ 
   

   
   

   
   

IF
 R

M
 - 

$.
01

R
O

C
K

IE
S

6
00

6-
00

05
-N

M
R

3/
31

/2
01

3
3.

03
09

$ 
   

   
   

   
   

IF
 R

M
 -$

.0
25

R
O

C
K

IE
S

7
00

6-
00

11
-A

N
N

10
/3

1/
20

14
4.

72
50

$ 
   

   
   

   
   

S
U

M
A

S
8

00
8-

00
29

-A
N

N
10

/3
1/

20
14

2.
89

36
$ 

   
   

   
   

   
C

G
PR

 - 
$.

17
D

ET

9
01

5-
00

28
-N

M
R

3/
31

/2
01

4
3.

01
03

$ 
   

   
   

   
   

IF
 S

U
M

AS
-$

.3
9

S
U

M
A

S
10

01
5-

00
29

-N
M

R
3/

31
/2

01
4

2.
99

03
$ 

   
   

   
   

   
IF

 S
U

M
AS

- $
.4

1
S

U
M

A
S

11
01

5-
00

30
-D

F
2/

28
/2

01
4

2.
71

61
$ 

   
   

   
   

   
IF

 S
U

M
AS

 -$
.6

5
S

U
M

A
S

12
01

5-
00

31
-N

M
R

3/
31

/2
01

3
2.

78
81

$ 
   

   
   

   
   

IF
 S

U
M

AS
 -$

.4
5

S
U

M
A

S
13

01
5-

00
32

-A
N

N
10

/3
1/

20
14

4.
88

51
$ 

   
   

   
   

   
<$

6.
51

>$
7.

26
 d

th
/d

ay
R

O
C

KI
ES

14
01

5-
00

36
-A

N
N

10
/3

1/
20

14
3.

40
43

$ 
   

   
   

   
   

C
G

PR
 P

lu
s 

$.
01

 P
lu

s 
up

st
re

am
 tr

an
sp

or
t

KI
N

G

15
01

5-
00

39
-A

N
N

10
/3

1/
20

14
4.

29
00

$ 
   

   
   

   
   

IF
 R

M
 -$

1.
0 

FL
R

 $
4.

29
R

O
C

KI
ES

16
02

7-
00

02
-A

N
N

10
/3

1/
20

14
4.

59
25

$ 
   

   
   

   
   

N
O

VA

17
02

8-
00

04
-N

M
R

3/
31

/2
01

3
4.

75
00

$ 
   

   
   

   
   

Fi
xe

d
R

O
C

KI
ES

18
04

1-
00

13
-F

EB
2/

28
/2

01
3

2.
88

09
$ 

   
   

   
   

   
IF

 R
M

 P
lu

s 
$.

00
5

R
O

C
KI

ES

19
04

1-
00

24
-N

M
Y

5/
31

/2
01

3
3.

01
80

$ 
   

   
   

   
   

IF
 R

M
 -$

.0
1

R
O

C
KI

ES

20
04

1-
00

27
-N

M
R

10
/3

1/
20

14
4.

68
50

$ 
   

   
   

   
   

R
O

C
KI

ES

21
04

6-
00

23
-N

M
R

3/
31

/2
01

3
2.

79
59

$ 
   

   
   

   
   

IF
 R

M
 -$

.0
8

R
O

C
KI

ES

22
04

6-
00

24
-D

J
1/

31
/2

01
4

3.
19

97
$ 

   
   

   
   

   
IF

 R
M

 L
es

s 
$.

08
R

O
C

KI
ES

23
04

6-
00

25
-F

M
R

3/
31

/2
01

4
3.

27
01

$ 
   

   
   

   
   

IF
 R

M
 +

$.
01

R
O

C
KI

ES

24
04

6-
00

27
-N

M
R

3/
31

/2
01

4
3.

68
14

$ 
   

   
   

   
   

IF
 R

M
 +

$.
01

R
O

C
KI

ES

25
04

6-
00

28
-A

O
10

/3
1/

20
13

3.
03

45
$ 

   
   

   
   

   
IF

 R
M

-.0
2

R
O

C
KI

ES

26
04

6-
00

29
-N

M
R

3/
31

/2
01

3
2.

93
59

$ 
   

   
   

   
   

IF
 R

M
 +

$.
01

R
O

C
KI

ES

27
05

6-
00

37
-D

F
2/

28
/2

01
3

4.
55

00
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

28
05

6-
00

41
-N

F
2/

28
/2

01
3

3.
05

91
$ 

   
   

   
   

   
IF

 S
U

M
AS

 +
 $

.0
27

5

29
07

6-
00

08
-N

M
R

3/
31

/2
01

4
2.

93
53

$ 
   

   
   

   
   

C
G

PR
 +

 $
.0

15
N

O
VA

30
07

6-
00

09
-N

M
R

2/
28

/2
01

4
2.

89
66

$ 
   

   
   

   
   

C
G

PR
 +

 $
.0

15
N

O
VA

31
07

6-
00

13
-A

N
N

10
/3

1/
20

13
5.

76
60

$ 
   

   
   

   
   

Fi
xe

d 
$5

.7
66

N
O

VA

32
07

6-
00

14
-D

F
2/

28
/2

01
3

5.
49

00
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

33
07

6-
00

17
-D

F
2/

28
/2

01
3

5.
49

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

34
07

6-
00

20
-D

F
2/

28
/2

01
3

5.
43

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

35
07

6-
00

18
-D

F
2/

28
/2

01
3

5.
10

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

36
07

6-
00

19
-D

F
2/

28
/2

01
3

5.
74

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

37
07

6-
00

22
-A

N
N

10
/3

1/
20

13
5.

99
60

$ 
   

   
   

   
   

Fi
xe

d 
$5

.9
96

S
U

M
A

S
38

07
6-

00
23

-D
F

2/
28

/2
01

3
4.

65
60

$ 
   

   
   

   
   

Fi
xe

d
N

O
VA

39
07

6-
00

24
-D

F
2/

28
/2

01
3

4.
45

60
$ 

   
   

   
   

   
Fi

xe
d

N
O

VA

40
01

8-
00

21
-O

M
Y

10
/3

1/
20

13
5.

51
60

$ 
   

   
   

   
   

Fi
xe

d 
$5

.5
16

S
U

M
A

S

N
ov

-1
3

D
ec

-1
3

Ja
n-

14
Fe

b-
14

M
ar

-1
4

Ap
r-

14
M

ay
-1

4
Ju

n-
14

Ju
l-1

4
Au

g-
14

Se
p-

14
O

ct
-1

4
30

31
31

28
31

30
31

30
31

31
30

31

75
0

37
50

37
50

37
50

75
0

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

20
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

22
50

22
50

22
50

22
50

22
50

80
00

80
00

80
00

80
00

80
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

10
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

25
00

30
00

30
00

30
00

30
00

30
00

30
00

50
00

50
00

40
00

40
00

40
00

60
00

60
00

60
00

40
00

20
00

20
00

20
00

20
00

20
00

50
0

50
0

50
0

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 193



A
LT

ER
N

A
TE

 S
U

P
P

LY
 R

ES
O

U
R

C
ES

 (
A

U
G

U
ST

 2
0

1
2

)
M

O
D

E
L

 N
A

M
E

C
A

T
E

G
O

R
Y

O
T

H
E

R
 C

A
T

 

IN
F

O

R
E

C
E

IP
T

 P
T

(S
)

D
E

L
IV

E
R

Y
 P

T
(S

)
P

R
IC

E
 I

N
D

E
X

 I
N

D
E

X
 

D
IF

F
E

R
E

N
T

IA
L

/E
S

T
 

P
R

IC
E

 

C
O

M
M

 

A
D

D
E

R

D
E

M
A

N
D

 

C
H

A
R

G
E

D
E

A
L

 S
T

A
R

T
 

D
A

T
E

D
E

A
L

 E
N

D
 D

A
T

E
M

D
Q

 I
N

 

D
T

H
S

1
F I

R
M

 I F
S

U
M

A
N

N
U

A
L

E
XI

S
TI

N
G

S
U

M
A

S
N

W
P

, G
TN

IF
E

R
C

 S
U

M
A

S
0.

04
00

$ 
   

   
   

   
   

   
 

YE
S

R
M

IX
 fo

r E
XI

S
TI

N
G

3/
31

/2
01

4
V

A
R

IA
B

LE

2
FI

R
M

 IF
 R

M
A

N
N

U
A

L
E

XI
S

TI
N

G
R

O
C

KI
E

S
N

W
P

, G
TN

IF
E

R
C

 R
O

C
KI

E
S

0.
03

00
$ 

   
   

   
   

   
   

 
YE

S
R

M
IX

 fo
r 2

01
2

3/
31

/2
01

4
V

A
R

IA
B

LE

3
FI

R
M

 N
YM

 N
IT

A
N

N
U

A
L

E
XI

S
TI

N
G

A
E

C
O

N
W

P
, G

TN
N

YM
E

X 
H

H
0.

01
50

$ 
   

   
   

   
   

   
 

YE
S

R
M

IX
 fo

r 2
01

2
2/

28
/2

01
4

V
A

R
IA

B
LE

4
FI

R
M

 C
G

P
 N

IT
A

N
N

U
A

L
E

XI
S

TI
N

G
A

E
C

O
N

W
P

, G
TN

A
E

C
O

 (C
G

P
R

)  
   

   
   

   
   

  
0 .

01
0 0

$ 
   

   
   

   
   

   
 

YE
S

R
M

IX
 fo

r 2
01

2
3/

31
/2

01
4

V
A

R
IA

B
LE

5
FI

R
M

 F
X 

N
IT

1
S

E
A

S
O

N
AL

E
XI

S
TI

N
G

A
E

C
O

N
W

P
, G

TN
FI

XE
D

3.
66

50
$ 

   
   

   
   

   
   

 
R

M
IX

 fo
r 2

01
2

2/
28

/2
01

3
V

A
R

IA
B

LE

6
FI

R
M

 C
G

P
 S

T2
S

E
A

S
O

N
AL

E
XI

S
TI

N
G

S
TA

TI
O

N
 2

N
W

P
, G

TN
A

E
C

O
 (C

G
P

R
)  

   
   

   
   

   
  

0 .
04

6 7
$ 

   
   

   
   

   
   

 
YE

S
R

M
IX

 fo
r 2

01
2

4/
1/

20
13

V
A

R
IA

B
LE

7
FI

R
M

 F
X 

S
U

M
S

E
A

S
O

N
AL

E
XI

S
TI

N
G

S
U

M
A

S
N

W
P

, G
TN

FI
XE

D
4.

08
00

$ 
   

   
   

   
   

   
 

R
M

IX
 fo

r 2
01

2
10

/3
1/

20
13

V
A

R
IA

B
LE

8
P

E
A

K
 1

P
E

A
K

IN
G

E
XI

S
TI

N
G

C
IT

YG
A

TE
N

W
P

 
G

D
 S

U
M

A
S

0.
18

00
$ 

   
   

   
   

   
   

 
YE

S
0.

05
R

M
IX

 fo
r 2

01
2

10
/3

1/
20

14
15

00
0

9
P

E
A

K
 2

P
E

A
K

IN
G

E
XI

S
TI

N
G

C
IT

YG
A

TE
N

W
P

G
D

 S
U

M
A

S
FL

A
T

R
M

IX
 fo

r 2
01

2
10

/3
1/

20
14

15
00

0

1
0

P
E

A
K

 4
P

E
A

K
IN

G
E

XI
S

TI
N

G
S

U
M

A
S

N
W

P
G

D
 S

U
M

A
S

0.
03

00
$ 

   
   

   
   

   
   

 
YE

S
0.

03
R

M
IX

 fo
r 2

01
2

10
/3

1/
20

14
50

00

1
1

FI
R

M
 I 

S
TA

N
S

E
A

S
O

N
AL

E
XI

S
TI

N
G

S
TA

N
IF

IE
LD

N
W

P
, G

TN
IF

E
R

C
 S

U
M

A
S

(0
.4

70
0)

$ 
   

   
   

   
   

   
YE

S
R

M
IX

 fo
r 2

01
2

3/
31

/2
01

4
V

A
R

IA
B

LE

1
2

P
E

A
K

 5
P

E
A

K
IN

G
E

XI
S

TI
N

G
A

E
C

O
N

W
P

, G
TN

A
E

C
O

 (C
G

P
R

)  
   

   
   

   
   

  
0 .

02
0 0

$ 
   

   
   

   
   

   
 

YE
S

0.
1

R
M

IX
 fo

r 2
01

2
3/

1/
20

13
50

00

1
3

FI
R

M
 F

X 
N

IT
2

S
E

A
S

O
N

AL
E

XI
S

TI
N

G
A

E
C

O
N

W
P

, G
TN

FI
XE

D
3.

06
00

$ 
   

   
   

   
   

   
 

R
M

IX
 fo

r 2
01

2
2/

29
/2

01
2

V
A

R
IA

B
LE

1
4

FI
R

M
 F

X 
S

T2
S

E
A

S
O

N
AL

E
XI

S
TI

N
G

FI
XE

D
N

W
P

, G
TN

FI
XE

D
4.

16
00

$ 
   

   
   

   
   

   
 

R
M

IX
 fo

r 2
01

2
12

/1
/2

01
3

V
A

R
IA

B
LE

1
5

FI
R

M
 G

D
 S

T2
S

E
A

S
O

N
AL

E
XI

S
TI

N
G

S
TA

TI
O

N
 2

N
W

P
, G

TN
G

D
 S

U
M

A
S

0.
05

00
$ 

   
   

   
   

   
   

 
YE

S
R

M
IX

 fo
r 2

01
2

4/
1/

20
14

10
00

0

1
6

FI
R

M
 F

X 
R

M
2

S
E

A
S

O
N

AL
E

XI
S

TI
N

G
R

O
C

KI
E

S
N

W
P

, G
TN

FI
XE

D
3.

67
00

$ 
   

   
   

   
   

   
 

R
M

IX
 fo

r 2
01

2
3/

31
/2

01
3

V
A

R
IA

B
LE

1
7

FI
R

M
 S

TR
 R

M
A

N
N

U
A

L
E

XI
S

TI
N

G
R

O
C

KI
E

S
N

W
P

, G
TN

FI
XE

D
 IF

 IF
 R

M
 <

 $
4

3.
40

00
$ 

   
   

   
   

   
   

 
R

M
IX

 fo
r 2

01
2

11
/1

/2
01

4
10

00
 - 

25
00

1
8

FI
R

M
 S

TR
 S

U
M

S
E

A
S

O
N

AL
E

XI
S

TI
N

G
S

U
M

A
S

N
W

P
, G

TN
IF

S
U

M
 -.

25
 W

/F
LR

R
M

IX
 fo

r 2
01

2
3/

1/
20

12
50

00

1
9

FI
R

M
 C

G
 N

IT
A

N
N

U
A

L
E

XI
S

TI
N

G
C

IT
YG

A
TE

G
TN

A
E

C
O

 (C
G

P
R

)  
   

   
   

   
   

  
0 .

30
0 0

$ 
   

   
   

   
   

   
 

YE
S

R
M

IX
 fo

r 2
01

2
10

/3
1/

20
14

V
A

R
IA

B
LE

2
0

FI
R

M
 G

D
 S

U
M

S
E

A
S

O
N

AL
E

XI
S

TI
N

G
S

U
M

A
S

N
W

P
, G

TN
G

D
 S

U
M

A
S

0.
02

50
$ 

   
   

   
   

   
   

 
YE

S
R

M
IX

 fo
r 2

01
2

10
/3

1/
20

12
V

A
R

IA
B

LE

2
1

FI
R

M
 C

G
 S

U
M

S
E

A
S

O
N

AL
E

XI
S

TI
N

G
C

IT
YG

A
TE

N
W

P
IF

E
R

C
 S

U
M

A
S

0.
42

00
$ 

   
   

   
   

   
   

 
YE

S
R

M
IX

 fo
r 2

01
2

10
/3

1/
20

14
V

A
R

IA
B

LE

2
2

FI
R

M
 S

P
T 

S
U

M
S

E
A

S
O

N
AL

R
M

IX
S

U
M

A
S

N
W

P
, G

TN
IF

E
R

C
 S

U
M

A
S

N
O

11
/1

/2
01

2
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

2
3

FI
R

M
 S

P
T 

N
IT

S
E

A
S

O
N

AL
R

M
IX

A
E

C
O

G
TN

A
E

C
O

 (C
G

P
R

)  
   

   
   

   
   

  
N

O
11

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

2
4

FI
R

M
 S

P
T 

R
M

S
E

A
S

O
N

AL
R

M
IX

R
O

C
KI

E
S

N
W

P
, G

TN
IF

E
R

C
 R

O
C

KI
E

S
N

O
11

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

2
5

IN
C

R
 S

U
M

 A
A

N
N

U
A

L
R

M
IX

S
U

M
A

S
N

W
P

, G
TN

IF
E

R
C

 S
U

M
A

S
N

O
11

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

2
6

IN
C

R
 R

M
 A

A
N

N
U

A
L

R
M

IX
R

O
C

KI
E

S
N

W
P

, G
TN

IF
E

R
C

 R
O

C
KI

E
S

N
O

11
/1

/2
01

2
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

2
7

IN
C

R
 N

IT
 A

A
N

N
U

A
L

R
M

IX
A

E
C

O
G

TN
A

E
C

O
 (C

G
P

R
)  

   
   

   
   

   
  

N
O

11
/1

/2
01

2
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

2
8

IN
C

R
 S

U
M

 S
S

E
A

S
O

N
AL

R
M

IX
S

U
M

A
S

N
W

P
, G

TN
IF

E
R

C
 S

U
M

A
S

N
O

11
/1

/2
01

2
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

2
9

IN
C

R
 R

M
 S

S
E

A
S

O
N

AL
R

M
IX

R
O

C
KI

E
S

N
W

P
, G

TN
IF

E
R

C
 R

O
C

KI
E

S
N

O
11

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

3
0

IN
C

R
 N

IT
 S

S
E

A
S

O
N

AL
R

M
IX

A
E

C
O

G
TN

A
E

C
O

 (C
G

P
R

)  
   

   
   

   
   

  
N

O
11

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

3
1

IN
C

R
 S

T2
S

E
A

S
O

N
AL

R
M

IX
S

TA
TI

O
N

 2
N

W
P

, G
TN

G
D

 S
U

M
A

S
N

O
1 1

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

3
2

IN
C

R
 S

TR
U

 S
U

A
N

N
U

A
L

R
M

IX
S

U
M

A
S

N
W

P
, G

TN
S

TR
U

C
TU

R
E

D
I n

de
x 

Ls
 $

0.
25

 if
 In

de
x 

>4
N

O
1 1

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

3
3

IN
C

R
 S

TR
U

 R
M

A
N

N
U

A
L

R
M

IX
R

O
C

KI
E

S
N

W
P

, G
TN

S
TR

U
C

TU
R

E
D

I n
de

x 
Ls

 $
0.

25
 if

 In
de

x 
>4

N
O

1 1
/1

/2
01

2
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

3
4

IN
C

R
 S

TR
U

 A
E

A
N

N
U

A
L

R
M

IX
A

E
C

O
G

TN
S

TR
U

C
TU

R
E

D
I n

de
x 

Ls
 $

0.
25

 if
 In

de
x 

>4
N

O
1 1

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

3
5

IN
C

R
 S

U
M

 F
X

A
N

N
U

A
L

R
M

IX
S

U
M

A
S

N
W

P
, G

TN
FI

XE
D

N
O

11
/1

/2
01

2
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

3
6

IN
C

R
 R

M
 F

X
A

N
N

U
A

L
R

M
IX

R
O

C
KI

E
S

N
W

P
, G

TN
FI

XE
D

N
O

11
/1

/2
01

2
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

3
7

IN
C

R
 N

IT
 F

X
A

N
N

U
A

L
R

M
IX

A
E

C
O

G
TN

FI
XE

D
N

O
11

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 194



A
LT

ER
N

A
TE

 S
U

P
P

LY
 R

ES
O

U
R

C
ES

 (
A

U
G

U
ST

 2
0

1
2

)
M

O
D

E
L

 N
A

M
E

C
A

T
E

G
O

R
Y

O
T

H
E

R
 C

A
T

 

IN
F

O

R
E

C
E

IP
T

 P
T

(S
)

D
E

L
IV

E
R

Y
 P

T
(S

)
P

R
IC

E
 I

N
D

E
X

 I
N

D
E

X
 

D
IF

F
E

R
E

N
T

IA
L

/E
S

T
 

P
R

IC
E

 

C
O

M
M

 

A
D

D
E

R

D
E

M
A

N
D

 

C
H

A
R

G
E

D
E

A
L

 S
T

A
R

T
 

D
A

T
E

D
E

A
L

 E
N

D
 D

A
T

E
M

D
Q

 I
N

 

D
T

H
S

3
8

I N
C

R
 M

A
L  

S
E

A
S

O
N

AL
R

M
IX

M
A

LI
N

B
A

C
K

H
A

U
LS

 N
W

P
, G

TN
M

A
LI

N
N

O
11

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

3
9

S
A

T 
LN

G
S

E
A

S
O

N
AL

R
M

IX
ZO

N
AL

ZO
N

AL
N

YM
E

X 
H

H
N

O
11

/1
/2

01
2

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

4
0

IM
P

 L
N

G
 N

O
R

S
E

A
S

O
N

AL
R

M
IX

P
A

LO
M

A
R

B
A

C
K

H
A

U
LS

 N
W

P
, G

TN
N

YM
E

X 
H

H
N

O
11

/1
/2

01
5

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

4
1

IM
P

 L
N

G
 S

O
R

S
E

A
S

O
N

AL
R

M
IX

P
A

C
IF

IC
 C

O
N

N
E

C
TO

R
B

A
C

K
H

A
U

LS
 N

W
P

, G
TN

N
YM

E
X 

H
H

N
O

11
/1

/2
01

6
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

4
2

S
A

T 
P

R
O

P
S

E
A

S
O

N
AL

R
M

IX
ZO

N
AL

ZO
N

AL
N

YM
E

X 
H

H
N

O
11

/1
/2

01
6

IN
C

R
EM

E
N

TA
L

V
A

R
IA

B
LE

4
3

IN
C

R
 C

G
 N

W
P

S
E

A
S

O
N

AL
R

M
IX

C
IT

YG
A

TE
N

W
P

N
YM

E
X 

H
H

N
O

11
/1

/2
01

6
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

4
4

IN
C

R
 C

G
 G

TN
S

E
A

S
O

N
AL

R
M

IX
C

IT
YG

A
TE

G
TN

N
YM

E
X 

H
H

N
O

11
/1

/2
01

6
IN

C
R

EM
E

N
TA

L
V

A
R

IA
B

LE

S
U

P
P

LY
 M

D
Q

S
 A

R
E

 C
A

P
P

E
D

 A
T 

20
,0

00
 D

TH
S/

D
A

Y

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 195



  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
2
0
1
0
 I
R

P
 P

o
te

n
ti

a
l 
 a

n
d

 E
x
is

ti
n

g
 S

u
p

p
ly

 S
id

e
 R

e
s
o

u
rc

e
s
  
  
 (

p
a
g

e
 1

)

E
X

IS
T

IN
G

 A
N

D
 P

O
T

E
N

T
IA

L
 A

D
D

IT
IO

N
A

L
 S

T
O

R
A

G
E

 R
E

S
O

U
R

C
E

S

M
o

d
e

l 
N

a
m

e
T

y
p

e
L

o
c

a
ti

o
n

P
ip

e
li
n

e
 

T
ra

n
s
p

o
rt

 

R
e

q
u

ir
e

d

S
ta

rt
C

o
n

tr
a

c
t 

E
x
p

ir
a
ti

o
n

L
e
a
d

 T
im

e
P

R
IN

C
IP

L
E

 

D
E

L
 A

R
E

A

M
a

x
 C

a
p

W
D

  
M

D
Q

F
u

e
l 

In
j 

<
 

3
%

S
V

D
D

D
2
 R

A
T

E
 >

 $
0
.0

5
 

<
 $

0
.1

5

1
J
P

-1
U

n
d

e
rg

o
u

n
d

J
a
c
k
s
o

n
 

P
ra

ir
ie

Y
e
s

E
x
is

ti
n

g
2
0
2
0

N
A

M
O

S
T

 O
R

 

A
N

D
 W

A
 N

W
P

 

P
O

IN
T

S

6
0
4
,3

5
1

1
6
,7

8
9

Y
E

S
S

G
S

Y
E

S

2
J
P

-E
X

P
U

n
d

e
rg

o
u

n
d

J
a
c
k
s
o

n
 

P
ra

ir
ie

Y
e
s

F
u

ll
 a

c
c

e
s

s
 

b
e

g
in

s
 i

n
 

N
o

v
 2

0
1
2

2
0
6
0

N
A

Z
O

N
E

 3
0

-S
3
5
0
,0

0
0

3
0
,0

0
0

Y
E

S
S

G
S

Y
E

S

3
L

N
G

L
N

G
P

ly
m

o
u

th
Y

e
s

E
x
is

ti
n

g
2
0
2
0

N
A

M
A

N
Y

 O
R

 

A
N

D
 W

A
 N

W
P

 

P
O

IN
T

S

5
6
2
,2

0
0

6
0
,0

0
0

Y
E

S
S

G
S

Y
E

S

4
J
P

-3
U

n
d

e
rg

o
u

n
d

J
a
c
k
s
o

n
 

P
ra

ir
ie

Y
e
s

N
o

v
-1

2
Z

O
N

E
 3

0
-S

, 

Z
O

N
E

 3
0

-W

1
0
2
,7

8
2

3
,5

0
0

Y
E

S
Y

E
S

5
J
P

-4
U

n
d

e
rg

o
u

n
d

J
a
c
k
s
o

n
 

P
ra

ir
ie

Y
e
s

N
o

v
-1

2
Z

O
N

E
 3

0
-S

, 

Z
O

N
E

 3
0

-W

1
7
8
,4

6
0

6
,0

7
7

Y
E

S
Y

E
S

6
R

Y
C

K
M

A
N

U
n

d
e

rg
o

u
n

d
N

e
a

r 
O

p
a
l 

W
Y

Y
e
s

2
0
1
3

Z
O

N
E

-G
T

N
, 

O
T

H
E

R

3
5
0
0
0
0
  
- 

5
0
0
0
0
0

1
0
,0

0
0

Y
E

S
R

Y
C

K
N

E
G

O
T

IA
T

E
D

7
A

E
C

O
 

S
T

O
R

A
G

E

U
n

d
e

rg
o

u
n

d
A

E
C

O
Y

e
s

2
0
1
4

 
3
0
0
,0

0
0

1
0
,0

0
0

Y
E

S
A

E
C

O
 C

 

S
T

R
G

Y
E

S

8
M

IS
T

 

S
T

O
R

A
G

E

U
n

d
e

rg
o

u
n

d
M

is
t

Y
e
s

2
0
1
4

 

N
W

P

3
0
0
,0

0
0

1
0
,0

0
0

Y
E

S
M

IS
T

Y
E

S

9
C

L
A

Y
 B

S
N

U
n

d
e

rg
o

u
n

d
W

y
o

m
in

g
Y

e
s

2
0
1
4

 
N

W
P

, 
R

U
B

Y
S

G
S

1
0

J
P

-O
T

H
E

R
U

n
d

e
rg

o
u

n
d

J
a
c
k
s
o

n
 

P
ra

ir
ie

Y
e
s

2
0
1
4

 

N
W

P

3
0
0
,0

0
0

5
,0

0
0

Y
E

S
S

G
S

Y
E

S

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
P

o
te

n
ti

a
l 
 a

n
d

 E
x
is

ti
n

g
 S

to
ra

g
e
 a

n
d

 T
ra

n
s
p

o
rt

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
2
0
1
2
 I
n

te
g

ra
te

d
 R

e
s
o

u
rc

e
 P

la
n

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 196



TR
A

N
SP

O
R

T 
R

A
TE

S

L
n

 #
P

ip
e
li
n

e
R

a
t e

R
a
te

 C
h

a
n

g
e

W
e
s
tc

o
a
s
t 

- 
T

-S
o

u
th

 S
e
rv

ic
e

1
H

un
tin

gt
on

 D
el

iv
er

y 
R

at
e 

(5
yr

 S
er

vi
ce

 te
rm

)
0.

50
95

0
$ 

   
   

   
  

Ev
er

y 
th

re
e 

ye
ar

s
2

M
ot

or
 F

ue
l T

ax
 (A

ve
ra

ge
 2

01
0)

0.
41

63
2

$ 
   

   
   

  
$7

17
5 

pe
r m

on
th

3
C

ar
bo

n 
Ta

x 
(A

ve
ra

ge
 2

01
0)

0.
75

93
5

$ 
   

   
   

  
$1

30
87

pe
r m

on
th

F
o

o
th

il
ls

 -
 B

C

FT
 F

irm
 S

er
vi

ce
  (

A/
BC

 to
 K

in
gs

ga
te

)
4

  F
T 

R
at

e
0.

10
43

0
$ 

   
   

   
  

Ev
er

y 
th

re
e 

ye
ar

s
5

Fu
el

1.
10

0%

N
o

v
a
 G

a
s
 T

ra
n

s
m

is
s
io

n

6
Fi

rm
 T

ra
ns

po
rta

tio
n 

R
at

e
0.

22
92

0
$ 

   
   

   
  

Ev
er

y 
th

re
e 

ye
ar

s

T
ra

n
s
C

a
n

a
d

a
 G

T
N

FT
S-

1 
R

at
e

7
  D

ai
ly

 M
ile

ag
e

0.
00

04
98

$ 
   

   
   

(D
th

-M
ile

)
Ev

er
y 

fiv
e 

ye
ar

s
8

  D
ai

ly
 N

on
-M

ile
ag

e
0.

00
39

22
$ 

   
   

   
(D

th
)

$0
.2

1 
fo

r b
ac

kh
au

l
9

  D
el

iv
er

y
0.

00
00

16
$ 

   
   

   
(D

th
-M

ile
)

10
  F

ue
l %

0.
25

00
%

(D
th

)

C
ha

rg
e 

to
 D

el
iv

er
y 

lo
ca

tio
ns

11
  S

ta
rr

 R
oa

d
1

0
8

.2
9

0.
05

39
28

$ 
   

   
   

   
 

12
  S

ta
n f

i e
ld

2
7

7
.3

7
0.

13
81

30
$ 

   
   

   
   

 
13

  B
en

d
4

5
4

.5
1

0.
22

63
46

$ 
   

   
   

   
 

14
   

M
al

in
6

1
2

.4
6

0.
30

50
05

$ 
   

   
   

   
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 197



TR
A

N
SP

O
R

T 
R

A
TE

S

L
n

 #
P

ip
e
li
n

e
R

a
t e

R
a
te

 C
h

a
n

g
e

N
o

rt
h

w
e
s
t 

P
ip

e
li
n

e

TF
-1

 R
at

e
 

15
  R

es
er

va
tio

n 
(S

ys
te

m
-W

id
e)

0.
37

88
3

$ 
   

   
   

  
($

/D
th

)
Ev

er
y 

fiv
e 

ye
ar

s
16

  V
ol

um
et

ric
 (S

ys
te

m
-W

id
e)

0.
03

00
0

$ 
   

   
   

  
($

/D
th

)
17

  F
ue

l
1.

85
%

TF
-2

 R
at

e 
(S

to
ra

ge
)

18
  R

es
er

va
tio

n 
0.

37
88

3
$ 

   
   

   
  

($
/D

th
)

19
  V

ol
um

et
ric

0.
03

00
0

$ 
   

   
   

  
($

/D
th

)
SG

S-
2F

20
  C

ap
ac

ity
 D

em
an

d 
C

ha
rg

e 
(P

re
-E

xp
 S

hi
pp

er
)

0.
00

05
6

$ 
   

   
   

  
($

/D
th

)
21

  C
ap

ac
ity

 D
em

an
d 

C
ha

rg
e 

(E
xp

 S
hi

pp
er

)
0.

00
23

2
$ 

   
   

   
  

($
/D

th
)

22
  D

em
an

d 
C

ha
rg

e 
(P

re
-E

xp
 S

hi
pp

er
)

0.
01

54
7

$ 
   

   
   

  
($

/D
th

)
23

  D
em

an
d 

C
ha

rg
e 

(E
xp

 S
hi

pp
er

)
0.

08
45

3
$ 

   
   

   
  

($
/D

th
)

LS
-2

F
24

  C
ap

ac
ity

 D
em

an
d 

C
ha

rg
e 

0.
00

39
0

$ 
   

   
   

  
($

/D
th

)
25

  D
em

an
d 

C
ha

rg
e

0.
03

05
4

$ 
   

   
   

  
($

/D
th

)
26

  L
iq

ue
fa

ct
io

n
0.

64
11

0
$ 

   
   

   
  

($
/D

th
)

27
  V

ap
or

iz
at

io
n

0.
04

18
4

$ 
   

   
   

  
($

/D
th

)

R
u

b
y

28
R

es
er

va
tio

n 
R

at
e 

(s
ea

so
na

l)
0.

75
$ 

   
   

   
   

   
  

($
/D

th
)

Ev
er

y 
fiv

e 
ye

ar
s

30
R

es
er

va
tio

n 
R

at
e 

(m
ax

 ra
te

)
0.

95
$ 

   
   

   
   

   
  

($
/D

th
)

31
C

om
m

od
ity

 R
at

e
0.

01
$ 

   
   

   
   

   
  

($
/D

th
)

32
Fu

el
0.

44
%

(D
th

)
 

W
e 

us
e 

st
an

da
rd

 e
sc

al
at

io
n 

fa
ct

or
 in

 S
EN

D
O

U
T:

 3
%

 fi
rs

t y
ea

r, 
4%

 e
ac

h 
su

bs
eq

ue
nt

 re
ne

w
al

 p
er

io
d

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 198



P
O

TE
N

TI
A

L 
A

D
D

IT
IO

N
A

L 
P

IP
EL

IN
E 

TR
A

N
SP

O
R

T 
R

ES
O

U
R

C
ES

M
o

d
el

 N
am

e
St

ar
t 

D
at

e
En

d
 D

at
e

D
ai

ly
 M

D
Q

D
es

cr
ip

ti
o

n
C

o
st

 D
th

s
Le

ad
 T

im
e

P
ip

el
in

e 
V

A
R

IA
B

LE
 <

 

$
.1

0
FU

EL
 <

 3
%

1
B

LU
EB

R
D

IG
E

TB
D

TB
D

V
A

R
IA

B
LE

St
an

fi
el

d
 a

n
d

/o
r 

St
an

fi
el

d
  

In
te

rc
o

n
n

ec
t 

to
 I-

5
 C

o
rr

id
o

r?

N
W

P
 R

at
e 

X
 3

 (
m

in
 a

p
p

ro
x 

$
1

.1
4

)
TB

D
N

W
P

, P
A

LO
M

A
R

?
YE

S
YE

S

2
IN

C
R

-G
TN

-B
K

2
0

1
3

O
P

EN
V

A
R

IA
B

LE
M

al
in

 b
ac

kh
au

l t
o

 C
en

tr
al

 O
R

 

an
d

 S
ta

n
fi

el
d

 In
te

rc
o

n
n

ec
t

G
TN

 R
at

e 
 (

ap
p

ro
x 

$
0

.2
2

)
So

m
e 

le
ve

l n
o

w
G

TN
YE

S
YE

S

3
IN

C
R

-G
TN

-F
W

2
0

1
3

O
P

EN
V

A
R

IA
B

LE
A

EC
O

 N
IT

, F
o

o
th

ill
s 

to
 

K
in

gs
ga

te

N
O

V
A

, F
o

o
th

ill
s,

 G
TN

 (
ap

p
ro

x 

$
0

.6
4

)

A
va

il 
n

o
w

N
O

V
A

, F
o

o
th

ill
s,

 G
TN

YE
S

YE
S

4
IN

C
R

-N
W

P
2

0
1

3
O

P
EN

V
A

R
IA

B
LE

Su
m

as
 t

o
 W

A
 a

n
d

 O
R

 

ci
ty

ga
te

s

N
W

P
 R

at
e 

X
 3

 (
m

in
 a

p
p

ro
x 

$
1

.1
4

)
TB

D
N

W
P

YE
S

YE
S

5
IN

C
R

-R
U

B
Y

2
0

1
3

2
0

2
1

V
A

R
IA

B
LE

O
p

al
 H

u
b

 t
o

 M
ai

lin
V

ar
ia

b
le

 u
p

 t
o

 $
0

.9
5

C
ap

 R
el

 a
va

il 
n

o
w

R
U

B
Y

YE
S

YE
S

6
P

A
C

 C
O

N
N

EC
T

TB
D

O
P

EN
V

A
R

IA
B

LE
Jo

rd
o

n
a 

C
o

ve
 O

R
 t

o
 M

al
in

?
N

W
P

 R
at

e 
X

 3
 (

m
in

 a
p

p
ro

x 
$

1
.1

4
)

> 
4

 y
ea

rs
P

A
C

 C
O

N
N

EC
T

YE
S

YE
S

7
P

A
LO

M
A

R
 X

P
O

R
T

TB
D

O
P

EN
V

A
R

IA
B

LE
M

ad
ra

s 
O

R
 t

o
 M

o
la

lla
 O

R
 (

b
i-

d
ir

ec
ti

o
n

al
)?

N
W

P
 R

at
e 

X
 3

 (
m

in
 a

p
p

ro
x 

$
1

.1
4

)
> 

3
ye

ar
s

P
A

LO
M

A
R

YE
S

YE
S

8
SO

-X
IN

G
2

0
1

6
1

5
 Y

EA
R

S
V

A
R

IA
B

LE
H

u
n

ti
n

gd
o

n
/K

in
gs

ga
te

$
0

.4
5

 t
o

 0
.4

7
> 

3
 y

ea
rs

SP
EC

TR
A

, S
O

-X
IN

G
YE

S
YE

S

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 199



S
C

E
N

A
R

IO
 

N
A

M
E

K
E

Y
 E

LE
M

E
N

TS
 IN

 S
E

N
D

O
U

T
C

O
M

M
E

N
T 

O
N

 R
E

S
U

LT
S

N
P

V
 2

0 
Y

r 
P

or
tfo

lio
 c

os
ts

 
in

 $
00

0s

A
vg

 C
os

t P
er

 
Th

er
m

In
 th

e 
ba

se
 c

as
e,

 th
e 

an
tic

ip
at

ed
 d

em
an

d 
w

ith
 o

ur
 e

xi
st

in
g 

re
so

ur
ce

s 
pl

us
 s

ev
er

al
 

of
 th

e 
al

te
rn

at
iv

e 
re

so
ur

ce
s 

ha
d 

th
e 

lo
w

es
t P

V
R

R
 (T

he
 T

-S
ou

th
 e

nh
an

ce
m

en
t i

s 
sl

ig
ht

ly
 lo

w
er

 b
ut

 n
ot

 v
ie

w
ed

 a
s 

a 
vi

ab
le

 s
ou

rc
e)

 a
nd

 w
as

 th
er

ef
or

e 
se

le
ct

ed
 a

s 
ou

r 
pr

ef
er

re
d 

po
rtf

ol
io

. 

A
lte

rn
at

iv
e 

su
pp

ly
-s

id
e 

re
so

ur
ce

s 
se

le
ct

ed
 to

 m
ee

t d
em

an
d 

in
cl

ud
e:

1)
  

  
 th

e 
ac

qu
is

iti
on

 o
f c

ur
re

nt
ly

 a
va

ila
bl

e 
pi

pe
lin

e 
ca

pa
ci

ty
 o

n 
G

TN
,

2)
  

  
 C

on
se

rv
at

iv
e 

ex
pe

ct
at

io
ns

 to
 re

-a
lig

n 
co

nt
ra

ct
 ri

gh
ts

 o
n 

N
W

P
 to

 
po

in
ts

 w
ith

 p
ot

en
tia

l s
ho

rtf
al

l
3)

  
  

 C
ur

re
nt

ly
 a

va
ila

bl
e 

R
ub

y 
ca

pa
ci

ty
 c

ou
pl

ed
 w

ith
 G

TN
 b

ac
kh

au
l 

se
rv

ic
e.

4)
  

  
 A

 s
m

al
l a

m
ou

nt
 o

f b
io

fu
el

 is
 a

ss
um

ed
 to

 b
e 

av
ai

la
bl

e 
in

 is
ol

at
ed

 
ar

ea
s 

of
 th

e 
C

N
G

C
 (z

on
e 

10
 a

nd
 1

1)
.  

5)
  

  
 S

at
el

lit
e 

LN
G

 a
t c

rit
ic

al
 s

ite
s 

(B
en

d,
 Y

ak
im

a,
 S

he
lto

n)
 a

re
 th

e 
le

as
t 

of
 c

os
t/r

is
k 

op
tio

ns
 c

ur
re

nt
ly

 a
va

ila
bl

e 
to

 m
ee

t p
ea

k 
da

y 
de

m
an

d 
gi

ve
n 

th
e 

lim
ite

d 
pl

an
s 

by
 N

W
P

 to
 h

av
e 

a 
sy

st
em

 e
xp

an
si

on
.

6)
  

  
 L

ea
si

ng
 a

dd
iti

on
al

 J
P

 is
 in

cl
ud

ed
 to

 th
e 

ex
te

nt
 th

at
 it

 c
an

 b
e 

si
ze

d 
(o

r l
ea

se
d 

fro
m

 a
no

th
er

 p
ar

ty
) t

o 
m

ee
t o

ur
 n

ee
ds

.

7)
  

  
 R

yc
km

an
 is

 a
ls

o 
a 

po
ss

ib
ili

ty
 w

as
 n

ot
 s

el
ec

te
d 

fo
r t

he
 b

as
e 

ca
se

 a
t 

th
is

 ti
m

e 
as

 th
er

e 
ar

e 
to

o 
m

an
y 

un
kn

ow
ns

 (i
nt

er
co

nn
ec

t w
ith

 R
ub

y,
 

po
te

nt
ia

l r
at

e,
 le

ng
th

, s
iz

in
g)

 a
t t

hi
s 

tim
e.

8)
  

  
 S

im
ila

rly
 n

on
e 

of
 th

e 
im

po
rte

d 
LN

G
 p

ro
po

sa
ls

 s
ee

m
 li

ke
ly

 to
 c

om
e 

to
 f r

ui
tio

n.

2
B

as
e 

C
as

e 
(E

xp
ec

te
d)

M
ed

iu
m

 L
oa

d 
G

ro
w

th
, M

ed
iu

m
 G

as
 P

ric
e 

Fo
re

ca
st

, A
ve

ra
ge

 w
ea

th
er

 
w

ith
 P

ea
k 

E
ve

nt
. I

nc
lu

de
s 

ex
is

tin
g 

su
pp

ly
 c

on
tra

ct
s,

 in
cr

em
en

ta
l 

su
pp

lie
s 

(p
ea

ki
ng

, a
nn

ua
l, 

se
as

on
al

 a
nd

 c
ity

ga
te

) f
ro

m
 v

ar
io

us
 

re
ce

ip
t p

oi
nt

s 
(A

E
C

O
, R

oc
ki

es
, S

um
as

, S
ta

tio
n 

2,
 M

al
in

, a
s 

w
el

l a
s 

be
hi

nd
 th

e 
ci

ty
ga

te
 (s

at
el

lit
e 

LN
G

))
 a

lo
ng

 th
e 

W
en

at
ch

ee
 la

te
ra

l. 
A

ll 
ex

ce
ss

 c
ap

ac
ity

 re
le

as
e 

un
de

r R
S

 6
85

 is
 re

tu
rn

ed
 to

 th
e 

co
re

 b
y 

20
14

.W
e 

al
so

 in
cl

ud
ed

 C
as

ca
de

’s
 c

ur
re

nt
 J

ac
ks

on
 P

ra
iri

e 
st

or
ag

e 
ac

co
un

ts
, o

ur
 P

ly
m

ou
th

 L
N

G
 a

cc
ou

nt
.  

In
cr

em
en

ta
l G

TN
, N

W
P

 a
nd

 
R

ub
y 

ca
pa

ci
ty

 is
 a

cq
ui

re
d 

to
 m

ee
t s

ho
rtf

al
ls

.

$2
,4

03
,1

06
 

$0
.4

11
34

 

3
Li

m
ite

d 
C

an
ad

ia
n 

Im
po

rts
M

od
el

 c
on

ta
in

s 
al

l t
he

 e
le

m
en

ts
 o

f t
he

 B
as

e 
ca

se
, b

ut
 in

cr
em

en
ta

l 
A

nn
ua

l A
E

C
O

 a
nd

 s
ea

so
na

l S
um

as
 re

so
ur

ce
s 

w
ill

 b
e 

un
av

ai
la

bl
e 

to
 

th
e 

m
od

el
. A

dd
iti

on
al

ly
, a

nn
ua

l S
um

as
 m

ax
 is

 lo
w

er
ed

 fr
om

 to
 5

0%
 o

f 
co

nt
ra

ct
 M

D
Q

.

$2
,7

10
,0

61
 

$0
.4

63
98

 

1
A

ll 
in

 C
as

e
M

ed
iu

m
 L

oa
d 

G
ro

w
th

, M
ed

iu
m

 G
as

 P
ric

e 
Fo

re
ca

st
, A

ve
ra

ge
 w

ea
th

er
 

w
ith

 P
ea

k 
E

ve
nt

. I
nc

lu
de

s 
ex

is
tin

g 
su

pp
ly

 c
on

tra
ct

s,
 in

cr
em

en
ta

l 
su

pp
lie

s 
(p

ea
ki

ng
, a

nn
ua

l, 
se

as
on

al
 a

nd
 c

ity
ga

te
) f

ro
m

 v
ar

io
us

 
re

ce
ip

t p
oi

nt
s 

(A
E

C
O

, R
oc

ki
es

, S
um

as
, S

ta
tio

n 
2,

 R
ub

y,
 a

s 
w

el
l a

s 
be

hi
nd

 th
e 

ci
ty

ga
te

 (s
at

el
lit

e 
LN

G
))

. I
nc

re
m

en
ta

l s
up

pl
ie

s 
al

so
 in

cl
ud

e 
pr

op
an

e,
 s

at
el

lit
e 

LN
G

 (b
eh

in
d 

ci
ty

ga
te

), 
im

po
rte

d 
LN

G
, c

ur
re

nt
 

up
st

re
am

 p
ip

el
in

e 
tra

ns
po

rt 
ca

pa
ci

ty
, a

s 
w

el
l a

s 
pr

op
os

ed
 p

ip
el

in
es

 
an

d 
ex

te
ns

io
ns

 (M
od

ifi
ed

-P
al

om
ar

-B
lu

eB
rid

ge
, P

ac
ifi

c 
C

on
ne

ct
or

, 
in

cr
em

en
ta

l p
ip

el
in

e 
ca

pa
ci

ty
 (N

W
P

, G
TN

, F
oo

th
ill

s,
 N

ov
a,

 R
ub

y)
. 

W
e 

al
so

 in
cl

ud
ed

 C
as

ca
de

’s
 c

ur
re

nt
 J

ac
ks

on
 P

ra
iri

e 
st

or
ag

e 
ac

co
un

ts
, o

ur
 P

ly
m

ou
th

 L
N

G
 a

cc
ou

nt
, a

s 
w

el
l a

s 
th

e 
po

te
nt

ia
l t

o 
ob

ta
in

 a
 th

ird
 p

ar
ty

’s
 J

ac
ks

on
 P

ra
iri

e 
ac

co
un

t, 
as

 w
el

l a
s 

 R
yc

km
an

 
C

re
ek

, A
E

C
O

 a
nd

 M
is

t s
to

ra
ge

.  
A

ll 
ex

ce
ss

 c
ap

ac
ity

 re
le

as
e 

un
de

r 
R

S
 6

85
 is

 re
tu

rn
ed

 to
 th

e 
co

re
 b

y 
20

14
.A

lm
os

t a
ny

 a
lte

rn
at

iv
e 

th
at

 
ca

n 
be

 re
as

on
ab

ly
 c

on
si

de
re

d 
is

 in
cl

ud
ed

.

Th
e 

al
l r

es
ou

rc
e 

ru
n 

al
lo

w
s 

th
e 

co
m

pa
ny

 to
 d

et
er

m
in

e 
th

e 
lik

el
y 

ba
se

 c
as

e 
al

th
ou

gh
 th

e 
co

m
pa

ny
 s

til
l r

un
s 

se
ns

iti
vi

tie
s 

on
 th

e 
va

rio
us

 p
ip

el
in

e 
pr

oj
ec

ts
. 

C
ur

re
nt

ly
 R

ub
y 

ac
co

m
pa

ni
ed

 w
ith

 in
cr

em
en

ta
l G

TN
 c

ap
ac

ity
 s

ee
m

s 
to

 b
e 

se
le

ct
ed

. N
on

e 
of

 th
e 

in
iti

al
 L

N
G

 fa
ci

lit
ie

s 
w

er
e 

se
le

ct
ed

 u
nl

es
s 

 e
xt

re
m

el
y 

di
sc

ou
nt

ed
 (e

.g
. r

es
er

va
tio

n 
ra

te
s 

at
 le

ss
 th

an
 $

0.
05

)

$2
,7

43
,5

10
 

$0
.4

69
61

 Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 200



S
C

E
N

A
R

IO
 

N
A

M
E

K
E

Y
 E

LE
M

E
N

TS
 IN

 S
E

N
D

O
U

T
C

O
M

M
E

N
T 

O
N

 R
E

S
U

LT
S

N
P

V
 2

0 
Y

r 
P

or
tfo

lio
 c

os
ts

 
in

 $
00

0s

A
vg

 C
os

t P
er

 
Th

er
m

1
A

ll 
in

 C
as

e
M

ed
iu

m
 L

oa
d 

G
ro

w
th

, M
ed

iu
m

 G
as

 P
ric

e 
Fo

re
ca

st
, A

ve
ra

ge
 w

ea
th

er
 

w
ith

 P
ea

k 
E

ve
nt

. I
nc

lu
de

s 
ex

is
tin

g 
su

pp
ly

 c
on

tra
ct

s,
 in

cr
em

en
ta

l 
su

pp
lie

s 
(p

ea
ki

ng
, a

nn
ua

l, 
se

as
on

al
 a

nd
 c

ity
ga

te
) f

ro
m

 v
ar

io
us

 
re

ce
ip

t p
oi

nt
s 

(A
E

C
O

, R
oc

ki
es

, S
um

as
, S

ta
tio

n 
2,

 R
ub

y,
 a

s 
w

el
l a

s 
be

hi
nd

 th
e 

ci
ty

ga
te

 (s
at

el
lit

e 
LN

G
))

. I
nc

re
m

en
ta

l s
up

pl
ie

s 
al

so
 in

cl
ud

e 
pr

op
an

e,
 s

at
el

lit
e 

LN
G

 (b
eh

in
d 

ci
ty

ga
te

), 
im

po
rte

d 
LN

G
, c

ur
re

nt
 

up
st

re
am

 p
ip

el
in

e 
tra

ns
po

rt 
ca

pa
ci

ty
, a

s 
w

el
l a

s 
pr

op
os

ed
 p

ip
el

in
es

 
an

d 
ex

te
ns

io
ns

 (M
od

ifi
ed

-P
al

om
ar

-B
lu

eB
rid

ge
, P

ac
ifi

c 
C

on
ne

ct
or

, 
in

cr
em

en
ta

l p
ip

el
in

e 
ca

pa
ci

ty
 (N

W
P

, G
TN

, F
oo

th
ill

s,
 N

ov
a,

 R
ub

y)
. 

W
e 

al
so

 in
cl

ud
ed

 C
as

ca
de

’s
 c

ur
re

nt
 J

ac
ks

on
 P

ra
iri

e 
st

or
ag

e 
ac

co
un

ts
, o

ur
 P

ly
m

ou
th

 L
N

G
 a

cc
ou

nt
, a

s 
w

el
l a

s 
th

e 
po

te
nt

ia
l t

o 
ob

ta
in

 a
 th

ird
 p

ar
ty

’s
 J

ac
ks

on
 P

ra
iri

e 
ac

co
un

t, 
as

 w
el

l a
s 

 R
yc

km
an

 
C

re
ek

, A
E

C
O

 a
nd

 M
is

t s
to

ra
ge

.  
A

ll 
ex

ce
ss

 c
ap

ac
ity

 re
le

as
e 

un
de

r 
R

S
 6

85
 is

 re
tu

rn
ed

 to
 th

e 
co

re
 b

y 
20

14
.A

lm
os

t a
ny

 a
lte

rn
at

iv
e 

th
at

 
ca

n 
be

 re
as

on
ab

ly
 c

on
si

de
re

d 
is

 in
cl

ud
ed

.

Th
e 

al
l r

es
ou

rc
e 

ru
n 

al
lo

w
s 

th
e 

co
m

pa
ny

 to
 d

et
er

m
in

e 
th

e 
lik

el
y 

ba
se

 c
as

e 
al

th
ou

gh
 th

e 
co

m
pa

ny
 s

til
l r

un
s 

se
ns

iti
vi

tie
s 

on
 th

e 
va

rio
us

 p
ip

el
in

e 
pr

oj
ec

ts
. 

C
ur

re
nt

ly
 R

ub
y 

ac
co

m
pa

ni
ed

 w
ith

 in
cr

em
en

ta
l G

TN
 c

ap
ac

ity
 s

ee
m

s 
to

 b
e 

se
le

ct
ed

. N
on

e 
of

 th
e 

in
iti

al
 L

N
G

 fa
ci

lit
ie

s 
w

er
e 

se
le

ct
ed

 u
nl

es
s 

 e
xt

re
m

el
y 

di
sc

ou
nt

ed
 (e

.g
. r

es
er

va
tio

n 
ra

te
s 

at
 le

ss
 th

an
 $

0.
05

)

$2
,7

43
,5

10
 

$0
.4

69
61

 
• N

ot
 li

ke
ly

—
w

ill
 b

e 
ex

po
rte

r

• N
at

ur
al

 g
as

 is
 e

xp
ec

te
d 

to
 b

e 
ab

un
da

nt
 fo

r t
he

 fo
re

se
ea

bl
e 

fu
tu

re

• T
he

 o
th

er
 s

to
ra

ge
 o

pt
io

ns
 m

ay
 p

ro
vi

de
 s

om
e 

ot
he

r s
ou

rc
in

g 
po

ss
ib

ili
tie

s.

4
N

o 
ba

si
n 

pr
ic

e 
ad

va
nt

ag
e

M
od

el
 c

on
ta

in
s 

al
l t

he
 e

le
m

en
ts

 o
f t

he
 B

as
e 

ca
se

; h
ow

ev
er

, a
ll 

po
te

nt
ia

l i
nc

re
m

en
ta

l r
es

ou
rc

es
 a

re
 p

ric
ed

 a
t N

Y
M

E
X 

fla
t w

ith
 n

o 
ba

si
s 

ad
de

r. 
In

 o
th

er
 w

or
ds

, i
nc

re
m

en
ta

l A
E

C
O

, S
um

as
 a

nd
 R

oc
ki

es
 

al
l h

av
e 

th
e 

sa
m

e 
pr

ic
e.

 T
hi

s 
sc

en
ar

io
 a

llo
w

ed
 te

st
in

g 
of

 in
pu

ts
 a

s 
tra

ns
po

rt 
co

st
s 

w
er

e 
th

e 
va

ria
bl

e.

In
 th

is
 ru

n,
 th

e 
m

od
el

 c
ho

se
 to

 in
cr

ea
se

 in
te

re
st

 in
 a

cq
ui

rin
g 

R
ub

y.
 W

e 
co

nt
in

ue
 to

 
ru

n 
nu

m
er

ou
s 

se
ns

iti
vi

tie
s 

w
ith

 v
ar

yi
ng

 le
ve

ls
 o

f r
es

tri
ct

io
ns

 in
 o

rd
er

 to
 s

ee
 th

e 
im

pa
ct

 to
 th

e 
po

rtf
ol

io
.  

$2
,4

23
,9

70
 

$0
.4

14
91

 

R
at

e 
st

ac
ki

ng
 (G

TN
 a

nd
 R

ub
y)

; a
lth

ou
gh

 d
is

co
un

ts
 in

cr
ea

se
d 

el
ec

ta
bi

lit
y 

vo
lu

m
es

• B
as

is
 p

ar
ity

 w
ou

ld
 m

ea
n 

th
is

 p
ro

vi
de

s 
tra

ns
po

rta
tio

n 
di

ve
rs

ity
 a

s 
op

po
se

d 
to

 
su

pp
ly

 d
iv

er
si

ty

• G
TN

 b
ac

kh
au

l o
ffe

rin
g

M
ed

iu
m

 L
oa

d 
G

ro
w

th
, M

ed
iu

m
 G

as
 P

ric
e 

Fo
re

ca
st

, A
ve

ra
ge

 w
ea

th
er

 
w

ith
 P

ea
k 

E
ve

nt
. I

nc
lu

de
s 

ex
is

tin
g 

su
pp

ly
 c

on
tra

ct
s,

 in
cr

em
en

ta
l 

su
pp

lie
s 

(p
ea

ki
ng

, a
nn

ua
l, 

se
as

on
al

 a
nd

 c
ity

ga
te

) f
ro

m
 v

ar
io

us
 

re
ce

ip
t p

oi
nt

s 
(A

E
C

O
, R

oc
ki

es
, S

um
as

, S
ta

tio
n 

2,
 M

al
in

, a
s 

w
el

l a
s 

be
hi

nd
 th

e 
ci

ty
ga

te
 (s

at
el

lit
e 

LN
G

))
 a

lo
ng

 th
e 

W
en

at
ch

ee
 la

te
ra

l. 
A

ll 
ex

ce
ss

 c
ap

ac
ity

 re
le

as
e 

un
de

r R
S

 6
85

 is
 re

tu
rn

ed
 to

 th
e 

co
re

 b
y 

20
14

.W
e 

al
so

 in
cl

ud
ed

 C
as

ca
de

’s
 c

ur
re

nt
 J

ac
ks

on
 P

ra
iri

e 
st

or
ag

e 
ac

co
un

ts
, o

ur
 P

ly
m

ou
th

 L
N

G
 a

cc
ou

nt
.  

In
cr

em
en

ta
l G

TN
, N

W
P

 a
nd

 
R

ub
y 

ca
pa

ci
ty

 is
 a

cq
ui

re
d 

to
 m

ee
t s

ho
rtf

al
ls

.

S
E

N
D

O
U

T 
on

ly
 s

el
ec

te
d 

R
ub

y 
fo

r t
ra

ns
po

rti
ng

 s
to

ra
ge

.  
 N

W
P

 a
pp

ea
rs

 n
ot

 to
 b

e 
se

le
ct

ed
 d

ue
 to

 la
ck

 o
f a

va
ila

bl
e 

no
rth

bo
un

d 
ca

pa
ci

ty
.

Fa
ci

lit
y 

w
as

 ti
ed

 o
nl

y 
to

 R
ub

y 
an

d 
N

W
P

.
It 

sh
ou

ld
 b

e 
no

te
d 

th
at

 w
hi

le
 w

e 
ha

ve
 re

ce
iv

ed
 p

ro
po

sa
ls

 in
 e

xc
es

s 
of

 1
 b

cf
, 

S
E

N
D

O
U

T 
co

ns
is

te
nt

ly
 s

iz
ed

 th
e 

w
or

ki
ng

 in
ve

nt
or

y 
at

 le
ss

 th
an

 .5
 b

cf
, r

eg
ar

dl
es

s 
of

 th
e 

ne
go

tia
te

d 
ra

te
.

W
e 

le
t S

E
N

D
O

U
T 

si
ze

 th
e 

w
or

ki
ng

 in
ve

nt
or

y.
  S

in
ce

 ra
te

s 
ar

e 
ne

go
tia

te
d 

at
 R

yc
km

an
 w

e 
m

od
el

ed
 u

si
ng

 a
nn

ua
liz

e 
pr

ic
e 

fo
r J

P
 

E
xp

an
si

on
 o

n 
N

W
P

, a
nd

 ra
n 

va
rio

us
 s

ce
na

rio
s 

to
 s

ee
 a

t w
ha

t l
ev

el
 

5
In

cr
em

en
ta

l R
ub

y
M

od
el

 c
on

ta
in

s 
al

l t
he

 e
le

m
en

ts
 o

f t
he

 B
as

e 
ca

se
; h

ow
ev

er
, R

ub
y 

P
ip

el
in

e 
is

 a
dd

ed
 a

s 
an

 a
dd

iti
on

al
 re

so
ur

ce
. F

or
 m

od
el

in
g 

pu
rp

os
es

 
w

e 
as

su
m

e 
th

e 
$0

.9
5 

ra
te

 (t
he

 m
ax

 ra
te

 id
en

tif
ie

d 
in

 th
ei

r t
ar

iff
). 

Th
e 

m
od

el
 is

 s
et

 u
p 

so
 th

at
 R

ub
y 

be
co

m
es

 a
n 

op
tio

n 
to

 m
ov

e 
R

oc
ki

es
 

ga
s 

to
 G

TN
, w

he
re

 it
 w

ou
ld

 re
qu

ire
 in

cr
em

en
ta

l G
TN

 c
ap

ac
ity

 
(b

ac
kh

au
l) 

to
 m

ov
e 

to
 C

as
ca

de
’s

 c
ity

ga
te

s,
 li

ke
ly

 in
 C

en
tra

l O
re

go
n,

 
al

th
ou

gh
 it

 is
 p

os
si

bl
e 

to
 m

ov
e 

th
e 

ga
s 

to
 S

ta
nf

ie
ld

 fo
r t

ra
ns

po
rt 

on
 

N
W

P
.  

$2
,4

49
,8

11
 

$0
.4

19
34

 

6
R

yc
km

an
 C

re
ek

TB
A

TB
A

3
Li

m
ite

d 
C

an
ad

ia
n 

Im
po

rts
M

od
el

 c
on

ta
in

s 
al

l t
he

 e
le

m
en

ts
 o

f t
he

 B
as

e 
ca

se
, b

ut
 in

cr
em

en
ta

l 
A

nn
ua

l A
E

C
O

 a
nd

 s
ea

so
na

l S
um

as
 re

so
ur

ce
s 

w
ill

 b
e 

un
av

ai
la

bl
e 

to
 

th
e 

m
od

el
. A

dd
iti

on
al

ly
, a

nn
ua

l S
um

as
 m

ax
 is

 lo
w

er
ed

 fr
om

 to
 5

0%
 o

f 
co

nt
ra

ct
 M

D
Q

.

$2
,7

10
,0

61
 

$0
.4

63
98

 Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 201



S
C

E
N

A
R

IO
 

N
A

M
E

K
E

Y
 E

LE
M

E
N

TS
 IN

 S
E

N
D

O
U

T
C

O
M

M
E

N
T 

O
N

 R
E

S
U

LT
S

N
P

V
 2

0 
Y

r 
P

or
tfo

lio
 c

os
ts

 
in

 $
00

0s

A
vg

 C
os

t P
er

 
Th

er
m

1
A

ll 
in

 C
as

e
M

ed
iu

m
 L

oa
d 

G
ro

w
th

, M
ed

iu
m

 G
as

 P
ric

e 
Fo

re
ca

st
, A

ve
ra

ge
 w

ea
th

er
 

w
ith

 P
ea

k 
E

ve
nt

. I
nc

lu
de

s 
ex

is
tin

g 
su

pp
ly

 c
on

tra
ct

s,
 in

cr
em

en
ta

l 
su

pp
lie

s 
(p

ea
ki

ng
, a

nn
ua

l, 
se

as
on

al
 a

nd
 c

ity
ga

te
) f

ro
m

 v
ar

io
us

 
re

ce
ip

t p
oi

nt
s 

(A
E

C
O

, R
oc

ki
es

, S
um

as
, S

ta
tio

n 
2,

 R
ub

y,
 a

s 
w

el
l a

s 
be

hi
nd

 th
e 

ci
ty

ga
te

 (s
at

el
lit

e 
LN

G
))

. I
nc

re
m

en
ta

l s
up

pl
ie

s 
al

so
 in

cl
ud

e 
pr

op
an

e,
 s

at
el

lit
e 

LN
G

 (b
eh

in
d 

ci
ty

ga
te

), 
im

po
rte

d 
LN

G
, c

ur
re

nt
 

up
st

re
am

 p
ip

el
in

e 
tra

ns
po

rt 
ca

pa
ci

ty
, a

s 
w

el
l a

s 
pr

op
os

ed
 p

ip
el

in
es

 
an

d 
ex

te
ns

io
ns

 (M
od

ifi
ed

-P
al

om
ar

-B
lu

eB
rid

ge
, P

ac
ifi

c 
C

on
ne

ct
or

, 
in

cr
em

en
ta

l p
ip

el
in

e 
ca

pa
ci

ty
 (N

W
P

, G
TN

, F
oo

th
ill

s,
 N

ov
a,

 R
ub

y)
. 

W
e 

al
so

 in
cl

ud
ed

 C
as

ca
de

’s
 c

ur
re

nt
 J

ac
ks

on
 P

ra
iri

e 
st

or
ag

e 
ac

co
un

ts
, o

ur
 P

ly
m

ou
th

 L
N

G
 a

cc
ou

nt
, a

s 
w

el
l a

s 
th

e 
po

te
nt

ia
l t

o 
ob

ta
in

 a
 th

ird
 p

ar
ty

’s
 J

ac
ks

on
 P

ra
iri

e 
ac

co
un

t, 
as

 w
el

l a
s 

 R
yc

km
an

 
C

re
ek

, A
E

C
O

 a
nd

 M
is

t s
to

ra
ge

.  
A

ll 
ex

ce
ss

 c
ap

ac
ity

 re
le

as
e 

un
de

r 
R

S
 6

85
 is

 re
tu

rn
ed

 to
 th

e 
co

re
 b

y 
20

14
.A

lm
os

t a
ny

 a
lte

rn
at

iv
e 

th
at

 
ca

n 
be

 re
as

on
ab

ly
 c

on
si

de
re

d 
is

 in
cl

ud
ed

.

Th
e 

al
l r

es
ou

rc
e 

ru
n 

al
lo

w
s 

th
e 

co
m

pa
ny

 to
 d

et
er

m
in

e 
th

e 
lik

el
y 

ba
se

 c
as

e 
al

th
ou

gh
 th

e 
co

m
pa

ny
 s

til
l r

un
s 

se
ns

iti
vi

tie
s 

on
 th

e 
va

rio
us

 p
ip

el
in

e 
pr

oj
ec

ts
. 

C
ur

re
nt

ly
 R

ub
y 

ac
co

m
pa

ni
ed

 w
ith

 in
cr

em
en

ta
l G

TN
 c

ap
ac

ity
 s

ee
m

s 
to

 b
e 

se
le

ct
ed

. N
on

e 
of

 th
e 

in
iti

al
 L

N
G

 fa
ci

lit
ie

s 
w

er
e 

se
le

ct
ed

 u
nl

es
s 

 e
xt

re
m

el
y 

di
sc

ou
nt

ed
 (e

.g
. r

es
er

va
tio

n 
ra

te
s 

at
 le

ss
 th

an
 $

0.
05

)

$2
,7

43
,5

10
 

$0
.4

69
61

 
M

ed
iu

m
 L

oa
d 

G
ro

w
th

, M
ed

iu
m

 G
as

 P
ric

e 
Fo

re
ca

st
, A

ve
ra

ge
 w

ea
th

er
 

w
ith

 P
ea

k 
E

ve
nt

. I
nc

lu
de

s 
ex

is
tin

g 
su

pp
ly

 c
on

tra
ct

s,
 in

cr
em

en
ta

l 
su

pp
lie

s 
(p

ea
ki

ng
, a

nn
ua

l, 
se

as
on

al
 a

nd
 c

ity
ga

te
) f

ro
m

 v
ar

io
us

 
re

ce
ip

t p
oi

nt
s 

(A
E

C
O

, R
oc

ki
es

, S
um

as
, S

ta
tio

n 
2,

 M
al

in
, a

s 
w

el
l a

s 
be

hi
nd

 th
e 

ci
ty

ga
te

 (s
at

el
lit

e 
LN

G
))

 a
lo

ng
 th

e 
W

en
at

ch
ee

 la
te

ra
l. 

A
ll 

ex
ce

ss
 c

ap
ac

ity
 re

le
as

e 
un

de
r R

S
 6

85
 is

 re
tu

rn
ed

 to
 th

e 
co

re
 b

y 
20

14
.W

e 
al

so
 in

cl
ud

ed
 C

as
ca

de
’s

 c
ur

re
nt

 J
ac

ks
on

 P
ra

iri
e 

st
or

ag
e 

ac
co

un
ts

, o
ur

 P
ly

m
ou

th
 L

N
G

 a
cc

ou
nt

.  
In

cr
em

en
ta

l G
TN

, N
W

P
 a

nd
 

R
ub

y 
ca

pa
ci

ty
 is

 a
cq

ui
re

d 
to

 m
ee

t s
ho

rtf
al

ls
.

M
od

el
 w

as
 g

iv
en

 th
e 

fle
xi

bi
lit

y 
to

 m
ov

e 
A

E
C

O
 s

up
pl

ie
s 

to
 B

C
 a

nd
 

vi
sv

er
sa

 a
lo

ng
 S

ou
th

er
n 

C
ro

ss
in

g.

M
ed

iu
m

 L
oa

d 
G

ro
w

th
, M

ed
iu

m
 G

as
 P

ric
e 

Fo
re

ca
st

, A
ve

ra
ge

 w
ea

th
er

 
w

ith
 P

ea
k 

E
ve

nt
. I

nc
lu

de
s 

ex
is

tin
g 

su
pp

ly
 c

on
tra

ct
s,

 in
cr

em
en

ta
l 

su
pp

lie
s 

(p
ea

ki
ng

, a
nn

ua
l, 

se
as

on
al

 a
nd

 c
ity

ga
te

) f
ro

m
 v

ar
io

us
 

re
ce

ip
t p

oi
nt

s 
(A

E
C

O
, R

oc
ki

es
, S

um
as

, S
ta

tio
n 

2,
 M

al
in

, a
s 

w
el

l a
s 

be
hi

nd
 th

e 
ci

ty
ga

te
 (s

at
el

lit
e 

LN
G

))
 a

lo
ng

 th
e 

W
en

at
ch

ee
 la

te
ra

l. 
A

ll 
ex

ce
ss

 c
ap

ac
ity

 re
le

as
e 

un
de

r R
S

 6
85

 is
 re

tu
rn

ed
 to

 th
e 

co
re

 b
y 

20
14

.W
e 

al
so

 in
cl

ud
ed

 C
as

ca
de

’s
 c

ur
re

nt
 J

ac
ks

on
 P

ra
iri

e 
st

or
ag

e 
ac

co
un

ts
, o

ur
 P

ly
m

ou
th

 L
N

G
 a

cc
ou

nt
.  

In
cr

em
en

ta
l G

TN
, N

W
P

 a
nd

 
R

ub
y 

ca
pa

ci
ty

 is
 a

cq
ui

re
d 

to
 m

ee
t s

ho
rtf

al
ls

.

W
e 

as
su

m
ed

 a
 P

ac
ifi

c 
C

on
ne

ct
or

 ty
pe

 o
f f

ac
ili

ty
.  

H
ow

ev
er

 it
 is

 
ex

pe
ct

ed
 th

at
 th

is
 w

ou
ld

 b
e 

an
 e

xp
or

t f
ac

ili
ty

 s
o 

C
as

ca
de

’s
 

ad
va

nt
ag

e 
is

 to
 a

cq
ui

re
 s

up
pl

ie
s 

as
 th

e 
ga

s 
m

ov
es

 a
cr

os
s 

th
e 

pi
pe

lin
e 

to
 th

e 
ex

po
rt 

fa
ci

lit
y.

B
a
s
e
c
a
s
e
 

S
c
e
n

a
ri

o
 H

ig
h

 

L
o

a
d

 G
ro

w
th

 

L
o

w
 L

o
a
d

 

G
ro

w
th

E
nv

iro
nm

en
ta

l 
E

xt
er

na
lit

ie
s 

C
as

e 
3

$2
,9

97
,0

11
 

$0
.5

13
00

 

E
nv

iro
nm

en
ta

l 
E

xt
er

na
lit

ie
s 

C
as

e 
2

$2
,7

87
,7

26
 

$0
.4

77
18

 

E
nv

iro
nm

en
ta

l 
E

xt
er

na
lit

ie
s 

C
as

e 
1

$2
,6

83
,0

84
 

$0
.4

59
27

 

7
T-

S
ou

th
 

E
nh

an
ce

m
en

t
W

hi
le

 th
e 

m
od

el
 d

id
 s

el
ec

t a
 s

m
al

l i
nc

re
m

en
t o

f t
hi

s 
se

rv
ic

e,
 u

po
n 

fu
rth

er
 a

na
ly

si
s 

th
e 

on
ly

 ti
m

e 
th

e 
m

od
el

 to
ok

 th
e 

su
pp

lie
s 

if 
w

he
n 

th
er

e 
w

as
 a

 c
le

ar
 p

ric
e 

ad
va

nt
ag

e.
  S

in
ce

 S
E

N
D

O
U

T 
ha

s 
pe

rfe
ct

 k
no

w
le

dg
e 

of
 p

ric
es

 e
ve

ry
 d

ay
 w

e 
de

ci
de

d 
it 

w
as

 u
nr

ea
lis

tic
 to

 a
ss

um
e 

th
is

 s
er

vi
ce

 is
 v

ia
bl

e 
at

 th
is

 ti
m

e 
fo

r t
he

 
po

tfo
lio

.

$2
,3

99
,9

77
 

$0
.4

10
81

 

8
Im

po
rte

d 
LN

G
Th

e 
C

om
pa

ny
 h

as
 in

su
ffi

ci
en

t i
nf

or
m

at
io

n 
av

ai
la

bl
e 

as
 to

 th
e 

lik
el

ih
oo

d 
an

d 
co

st
s 

as
so

ci
at

ed
 w

ith
 a

cq
ui

rin
g 

ad
di

tio
na

l t
ra

ns
po

rt 
ca

pa
bi

lit
y 

to
 m

ov
e 

su
pp

lie
s 

fro
m

 th
e 

pr
op

os
ed

 N
or

th
w

es
t f

ac
ilit

ie
s 

to
 C

as
ca

de
’s

 d
is

tri
bu

tio
n 

sy
st

em

$2
,7

16
,3

54
 

$0
.4

64
96

 Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 202



S
C

E
N

A
R

IO
 

N
A

M
E

K
E

Y
 E

LE
M

E
N

TS
 IN

 S
E

N
D

O
U

T
C

O
M

M
E

N
T 

O
N

 R
E

S
U

LT
S

N
P

V
 2

0 
Y

r 
P

or
tfo

lio
 c

os
ts

 
in

 $
00

0s

A
vg

 C
os

t P
er

 
Th

er
m

1
A

ll 
in

 C
as

e
M

ed
iu

m
 L

oa
d 

G
ro

w
th

, M
ed

iu
m

 G
as

 P
ric

e 
Fo

re
ca

st
, A

ve
ra

ge
 w

ea
th

er
 

w
ith

 P
ea

k 
E

ve
nt

. I
nc

lu
de

s 
ex

is
tin

g 
su

pp
ly

 c
on

tra
ct

s,
 in

cr
em

en
ta

l 
su

pp
lie

s 
(p

ea
ki

ng
, a

nn
ua

l, 
se

as
on

al
 a

nd
 c

ity
ga

te
) f

ro
m

 v
ar

io
us

 
re

ce
ip

t p
oi

nt
s 

(A
E

C
O

, R
oc

ki
es

, S
um

as
, S

ta
tio

n 
2,

 R
ub

y,
 a

s 
w

el
l a

s 
be

hi
nd

 th
e 

ci
ty

ga
te

 (s
at

el
lit

e 
LN

G
))

. I
nc

re
m

en
ta

l s
up

pl
ie

s 
al

so
 in

cl
ud

e 
pr

op
an

e,
 s

at
el

lit
e 

LN
G

 (b
eh

in
d 

ci
ty

ga
te

), 
im

po
rte

d 
LN

G
, c

ur
re

nt
 

up
st

re
am

 p
ip

el
in

e 
tra

ns
po

rt 
ca

pa
ci

ty
, a

s 
w

el
l a

s 
pr

op
os

ed
 p

ip
el

in
es

 
an

d 
ex

te
ns

io
ns

 (M
od

ifi
ed

-P
al

om
ar

-B
lu

eB
rid

ge
, P

ac
ifi

c 
C

on
ne

ct
or

, 
in

cr
em

en
ta

l p
ip

el
in

e 
ca

pa
ci

ty
 (N

W
P

, G
TN

, F
oo

th
ill

s,
 N

ov
a,

 R
ub

y)
. 

W
e 

al
so

 in
cl

ud
ed

 C
as

ca
de

’s
 c

ur
re

nt
 J

ac
ks

on
 P

ra
iri

e 
st

or
ag

e 
ac

co
un

ts
, o

ur
 P

ly
m

ou
th

 L
N

G
 a

cc
ou

nt
, a

s 
w

el
l a

s 
th

e 
po

te
nt

ia
l t

o 
ob

ta
in

 a
 th

ird
 p

ar
ty

’s
 J

ac
ks

on
 P

ra
iri

e 
ac

co
un

t, 
as

 w
el

l a
s 

 R
yc

km
an

 
C

re
ek

, A
E

C
O

 a
nd

 M
is

t s
to

ra
ge

.  
A

ll 
ex

ce
ss

 c
ap

ac
ity

 re
le

as
e 

un
de

r 
R

S
 6

85
 is

 re
tu

rn
ed

 to
 th

e 
co

re
 b

y 
20

14
.A

lm
os

t a
ny

 a
lte

rn
at

iv
e 

th
at

 
ca

n 
be

 re
as

on
ab

ly
 c

on
si

de
re

d 
is

 in
cl

ud
ed

.

Th
e 

al
l r

es
ou

rc
e 

ru
n 

al
lo

w
s 

th
e 

co
m

pa
ny

 to
 d

et
er

m
in

e 
th

e 
lik

el
y 

ba
se

 c
as

e 
al

th
ou

gh
 th

e 
co

m
pa

ny
 s

til
l r

un
s 

se
ns

iti
vi

tie
s 

on
 th

e 
va

rio
us

 p
ip

el
in

e 
pr

oj
ec

ts
. 

C
ur

re
nt

ly
 R

ub
y 

ac
co

m
pa

ni
ed

 w
ith

 in
cr

em
en

ta
l G

TN
 c

ap
ac

ity
 s

ee
m

s 
to

 b
e 

se
le

ct
ed

. N
on

e 
of

 th
e 

in
iti

al
 L

N
G

 fa
ci

lit
ie

s 
w

er
e 

se
le

ct
ed

 u
nl

es
s 

 e
xt

re
m

el
y 

di
sc

ou
nt

ed
 (e

.g
. r

es
er

va
tio

n 
ra

te
s 

at
 le

ss
 th

an
 $

0.
05

)

$2
,7

43
,5

10
 

$0
.4

69
61

 
S

im
u

la
ti

o
n

 

R
e
s
u

lt
s

M
on

te
-C

ar
lo

 
E

xp
ec

te
d 

Lo
w

$2
,0

40
,9

81
 

$0
.3

49
36

 

M
on

te
-C

ar
lo

 
E

xp
ec

te
d 

H
ig

h
$2

,7
15

,6
59

 
$0

.4
64

84
 

M
on

te
-C

ar
lo

 
A

ve
ra

ge
$2

,3
99

,3
63

 
$0

.4
10

70
 Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 203



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2012 
Integrated Resource Plan 
Technical Advisory Group 
Materials for 5th Meeting 

 
 
 
 
 
 
 

October 26, 2012 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 204



 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 205



 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Section 5 

 
 

Supply Side Resources  
(Draft)                                                                                                                                                                                                                                                                                                                                                             

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 206



Cascade's core market residential and small volume commercial and industrial customers 
expect and require the highest reliability of energy service.   Because of the Company's 
obligation to provide gas service to these customers, the Company must determine and 
achieve the needed degrees of service reliability and attain the lowest costs  possible  
while  providing  an  infrastructure  that  responds  to  the  customers' concerns  in  
meeting  customer  growth  and  provides  all  necessary  administrative services to 
provide the stated services.  Assuming such an infrastructure is in place and operating 
effectively, the most important functions necessary for reliable natural gas service are 
planning for, providing and administering the gas supply, interstate pipeline transportation 
capacity, and distribution service components that constitute the "bundled services" 
required by core market customers. 

 
Cascade's 20-year supply side resource goal is to continue to meet the energy needs of 
its core market customers with a package of services that combines adequate gas 
supplies and cost-effective winter peaking services with long-term pipeline transportation 
contracts and sufficient distribution system capacity at the lowest possible cost. 

 
This section describes the various gas supply resource and transportation resource 
options that are available to the Company as supply side resources. 

 
Gas Supply Resource Options 
Gas supply options available to Cascade to meet the core market demand requirements 
generally fall into two groups: 1) Firm gas supplies on a short or long-term basis, and 2) 
Short term gas supplies purchased on the open market as needed for a particular 
month for one or more days.  A separate and important source of gas supply is natural 
gas storage service, which is required to meet the needs of the broad seasonal peak 
and the needle peaks of the heating season in order to provide economical service to 
low load factor customers. 

 
Firm Supply Contracts 
Firm supply contracts commit both the seller and the buyer to deliver and take gas on a 
firm basis, except for force majeure conditions.  From Cascade's perspective, the most 
important consideration is the seller's contractual commitment to make gas available day 
in and day out, regardless of market conditions.  Firm supplies are a necessary 
component of Cascade's core market portfolio given the obligation to serve and the lack of 
easily obtainable alternatives for consumers during periods of peak demand.  Firm 
contracts can provide baseload services, provide seasonal peaking services during the 
winter months, or can be used to meet daily needle peaking requirements. Each of 
these services is discussed briefly below. 

 
Baseload resources are those that are taken day in and day out, 365 days a year.  As a 
result, baseload gas tends to be the least expensive of the firm supply contracts 
because it matches the production of gas and guarantees the producer that the volumes 
will be taken.  Cascade’s ability to contract for baseload supplies is limited because of 
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the relatively low summer demand on the system.  Baseload resources are used to meet 
the non-weather sensitive portion of the core market requirements, or may be used to refill 
storage reservoirs during periods of lower demand. 

 
Winter gas supplies are firm gas supplies that are purchased for a short period during the 
winter months to cover increased loads, primarily for space heating.  The contracts are 
typically 3 to 5 month durations (primarily November through March). This enables the 
Company to ensure firm winter supplies without incurring obligations for high levels of take 
during periods of low demand in the summer months.  Winter supplies combined with 
baseload supplies will be adequate to cover the moderately cold days in winter. 

 
Peaking gas supplies, similar to storage, are firm contracts purchased only as load 
actually materializes due to high winter demand.  That is, the producer must deliver the 
gas when the Company requires it, but the Company is not required to take gas unless 
needed to meet customer load requirements.  Peaking resources typically allow the 
Company to take between 15 and 20 days of service during the winter period.  These 
resources are more expensive than baseload or winter supplies and typically include fixed 
charges to cover the costs for the producers to stand by to deliver the supplies. 

 
Needle peaking resources are utilized during severe or “arctic” cold experiences when 
demand can increase sharply. These resources are very expensive and are available 
for a very short period of time. One source of needle peaking gas supply that is actually a 
form of demand side management may be obtained from Cascade's industrial customer 
base. These customers would be required to maintain standby or alternate fuel capability 
that Cascade would contract the right to request the customer switch to so Cascade could 
utilize (divert) their gas supply and transportation capacity to meet the Company’s core 
market requirements. The benefits associated with this type of resource would include 
lowering the demand of the industrial facility, and providing a like amount of additional gas 
supply with pipeline capacity to meet core demand. Needle peaking requirements can also 
be met through the use of propane air plants, or on-site liquefied natural gas (LNG) 
facilities. 

 
Contract terms for firm commodity supplies vary greatly.  Some contracts specify fixed 
prices, while others are based on indices that float from month to month.  Some contracts 
have fixed reservation charges assessed each month, while others may have minimum 
daily or monthly take requirements.  Most contain penalty provisions for failure to take the 
minimum supply according to the contract terms.  Contract details will also vary from year 
to year, depending on company and supplier needs and the general trends in the market. 

 
More specific descriptions of the alternatives appear later in this section.  Appendix E 
summarizes the gas supply alternatives evaluated during this planning cycle. 
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Spot Market Supplies (also “just in time” or “day gas”) 
Gas that is purchased for a short period of time (1 to 30 days) when neither the seller nor 
the buyer has a longer-term firm commitment to deliver or take the gas is referred to as a 
spot market purchase.  Spot market supplies differ from firm resources in that they are 
more volatile, both in terms of availability and price, and are largely influenced by 
the laws of supply and demand. 

 
In general, spot market supplies are provided from gas supplies not under any long- term 
firm contract, as mentioned earlier.  Therefore, as firm market demand decreases, more 
gas becomes available for the spot market. Prices for spot market supplies are market 
driven and may be either lower or higher than prices under firm supply contracts. In 
warmer weather, as firm market demand requirements decrease, usually more gas 
becomes available for the spot market, resulting in lower prices.  In colder weather, as firm 
markets demand their gas supplies, the remaining spot market supplies can carry higher 
prices until the price equates or exceeds that of alternate energy supplies (such as oil or 
electricity). Spot supplies can be expected to move to the markets that offer the highest 
price, which in turn can affect delivery reliability.  

 
Due to the potential for interruption of the spot market, these supplies are not considered 
as reliable a source of gas supply for the winter peaking requirements of Cascade’s core 
market.  As identified earlier, part of the reason these supplies are considered less reliable 
is that these volumes are made available after longer-term firm commitments have been 
contracted for delivery by upstream suppliers.  These available volumes are likely to vary 
daily, depending on production or the suppliers’ ability to store un-marketed supply. Under 
a NAESB (North American Energy Standards Board) contract, which is the standard 
contract used by buyers and sellers when entering into short term supply transactions, 
parties have the ability to identify firm variable or interruptible quantities for these supplies.  
Therefore, these spot volumes are more susceptible to daily operational constraints on the 
upstream pipelines. This is particularly true in the case of Northwest Pipeline, which is a 
displacement pipeline with bi-directional flow.  Depending on how gas is scheduled versus 
actually flowing between compressor stations, constraints can possibly occur. 
Complicating matters is that each of the pipelines has multiple supply scheduling 
deadlines, allowing scheduled volumes to be adjusted.  As a result, at any given point in 
the process, constraints can occur, leading to the potential of the scheduled spot supply 
volumes being reduced or not delivered to the citygate at all. 

 
The role for spot market gas supply in the core market portfolio is based upon economics.  
Spot market supplies may be used to supplement firm contracts during periods of high 
demand or to displace other volumes when it is cost-effective to do so. For example, 
should prices in one basin drop radically compared to another basin, a contract may allow 
the flexibility to reduce takes in order to take advantage of supply from a lower priced 
basin. Depending upon availability and price, spot market volumes may be used in place 
of storage withdrawal volumes to meet firm requirements on a given day or for mid-heating 
season refills of storage inventory during periods of weather moderation. 
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Other Unconventional Gas Supply Resources 
Cascade considers Unconventional Gas Supply Resources such as supplies from an LNG 
Import Terminal, BNG or other manufactured gas supply opportunities as speculative 
supply side resources at this point in time. In most cases unconventional gas supply 
resources would become an alternative to traditional gas supplies from the conventional 
gas fields in Canada or the Rockies and would have to compete for inclusion in the 
Company’s portfolio planning.  The two remaining LNG Import Terminal projects since the 
publishing of the last IRP, Jordan Cove and Oregon LNG, have shifted to export facilities.  
In early 2012, both facilities filed with FERC to withdraw their plans to import LNG.  
Jordan Cove re-filed with FERC to become an exporter; industry experts expect Oregon 
LNG to follow suit. Recently, a natural gas power plant is being planned to be built in the 
Jordan Cover region to power the LNG exportation. 
 
One of the potential impacts of having export facilities in the Pacific Northwest (including 
the Kitimat) is what affect the flow of natural gas to export facilities will have on 
competition and pricing of natural gas supplies.  Demand for natural gas in Asia, coupled 
with relatively inexpensive and plentiful shale gas may create a favorable long-term 
market opportunity for North American producers.  For example, Japan has been hesitant 
to restart their nuclear plants in the aftermath of the devastating earthquake and tsunami 
of 2011. However, demand for energy will continue there as well as in China, as that 
country increasingly flexes its growing economic muscle and need for energy to drive its 
manufacturing base.  
 
Infrastructure such as the Williams’ Companies’ Pacific Connector Pipeline to move 
natural gas to these facilities also means the opportunity to divert some of these supplies 
to markets such as LDCs that are located near the routes to the exportation facilities. In 
periods of great demand in Asia one would expect upward pressure on natural gas 
prices; correspondingly during periods of lower demand, prices would likely drop. Of 
course, if it is economical to do so, producers will increase the volumes of natural gas to 
this area, which will provide another supply resource alternative for Cascade. While it is 
much too early to tell (since exportations have yet to begin at any of these facilities), 
exportation facilities in the Pacific Northwest could potentially create a new pricing 
dynamic for the region; a dynamic which Cascade will be monitoring carefully as both 
public (EIA) and private (Wood MacKenzie, Bentek) intelligence becomes available. 
 
Palomar Gas Transmission has withdrawn its application for a certificate to build a natural 
gas pipeline in Oregon, and it has told the Federal Energy Regulatory Commission that it 
continues to work with potential customers and a potential additional partner to provide a 
regional solution to the need for access to this important form of energy. Palomar said that 
while they will no longer seek to permit a pipeline to serve the previously proposed 
liquefied natural gas terminal on the Columbia River, it will continue its effort to find 
commercial support for a new pipeline in Oregon to meet the needs of the Pacific 
Northwest. 

 
Another alternative is BNG.  Bio natural gas continues to receive increased attention as a 
possible resource.  BNG typically refers to a gas produced by the biological breakdown of 
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organic matter in the absence of oxygen.  BNG originates from biogenic material and is a 
type of biofuel.  One type of BNG is produced by anaerobic digestion or fermentation of 
biodegradable materials such as biomass, manure or sewage, municipal waste, green 
waste and energy crops.  This type of BNG is comprised primarily of methane and carbon 
dioxide.  The principal type of BNG is wood gas which is created by gasification of wood or 
other biomass.  This type of BNG is comprised primarily of nitrogen, hydrogen, and carbon 
monoxide, with trace amounts of methane. 

 
The gases methane, hydrogen and carbon monoxide can be combusted or oxidized with 
oxygen.  Air contains 21% oxygen. This energy release allows BNG to be used as a fuel. 
BNG can be used as a low-cost fuel in any country for any heating purpose, such as 
cooking. It can also be utilized in modern waste management facilities where it can be 
used to run any type of heat engine, to generate either mechanical or electrical power. 
BNG is a renewable fuel, which can be used for transport, and electricity production, so it 
attracts renewable energy subsidies in some parts of the world. 

 
In many cases, there is currently not enough pricing and information available to be 
considered in this planning cycle; however, where possible, we have endeavored to 
analyze those situations where we feel sufficient data is available. Cascade continues to 
monitor the BNG activities of companies such as Pacific Gas & Electric, Intermountain 
Gas, Sempra Utilities and Puget Sound Energy. 

 
Storage Resources 
Cascade also utilizes natural gas storage to meet a portion of the requirements of its core 
market. Storing gas supplies, purchased and injected during periods of low demand, is a 
cost-effective way of meeting some of the peak requirements of Cascade’s firm market. 
Natural gas can be stored in naturally occurring reservoirs, such as depleted oil or gas 
fields, salt caverns or other geological formations with an impermeable cap over a porous 
reservoir.  Gas can also be stored in vessels or tanks under pressure as compressed 
natural gas, or cooled to a liquid state, which is liquefied natural gas (LNG). 

 
Natural gas storage service is not only an excellent supply source for meeting peak winter 
demand, but it can also be an important gas supply management tool.  Storing excess or 
unused supply during periods of low demand increases the annual utilization rate of a 
supply contract, therefore improving the annual load factor for the Company’s gas 
supplies. Improving the annual load factor of a supply contract improves the Company's 
ability to purchase gas supplies on a more economical basis.  Purchasing natural gas for 
storage during periods of low demand generally yields prices at the low point on the 
seasonal price curve.   

 
Depending upon the location of the storage facility, pipeline transportation may also be 
required. Storage facilities located within the Company’s distribution system or on the 
interstate pipeline are preferable to those located “off-system”. Off-system storage requires 
additional pipeline transportation and may limit the flexibility of the resource. Cascade 
does not own its own storage facility and therefore must contract with storage owners to 
access a portion of their storage capacity. In 1994, Cascade had two contracts for 
utilization of underground storage located at Jackson Prairie (SGS-1). SGS-1 service is 
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contracted directly from NWP and additional SGS-1 service was assigned from Avista 
Corporation for Cascade's use.  Both of these contracts provided daily deliverability and 
seasonal inventory capacity. However, Avista declined to extend its agreement with 
Cascade and the Avista storage service was no longer available following the 2006/07 
heating season. 

 
Consequently, Cascade entered into an Agreement with Northwest Pipeline for additional 
Jackson Prairie storage service that will replace the access to storage that was available 
through the Avista storage contract.  The new Agreement will provide Cascade with twice 
the amount of daily deliverability of the Avista agreement (30,000 Dth/d vs. 15,000 Dth/d) 
with approximately the same annual storage quantity.  The Jackson Prairie expansion will 
be fully operational by late Fall 2012.  Cascade has also entered into a companion 
transportation Agreement with Northwest Pipeline for the transportation of gas supplies 
stored under this Agreement to Cascade’s service area.                                                                                                                                                                                                                                                                                                                         
The Company also has contracted for service (LS-1) from NWP's Plymouth, Washington 
LNG facility. Both Jackson Prairie facilities and the Plymouth facility are located directly on 
NWP's transmission system. Therefore, storage withdrawal rates can be changed several 
times during an individual gas day to accommodate weather driven changes in core 
customer requirements. This type of operating flexibility would not necessarily be available 
with off-system storage.  The Company’s contracted storage services as of the last IRP 
(2010) are summarized below.   Cascade has recently acquired two additional storage 
accounts at Jackson Prairie.  Those will be discussed in more detail later in this section. 
 

TABLE 5-1 
Cascade’s contracted storage services as of the 2010 IRP 

 

STORAGE 
FACILITY 

SEASONAL 
QUANTITY 
(Dths) 

DAILY 
WITHDRAWAL 
RIGHTS (Dths) 

EXPIRATION 
DATE 

PLYMOUTH 
(LNG) 

         
562,200  

                              
60,000  10/21/2019 

JACKSON 
PRAIRIE 

         
604,351  

                              
16,789  10/31/2019 

JACKSON 
PRAIRIE 
EXPANSION 

         
326,339  

                              
30,000  10/31/2060 

 
 
Withdrawal capabilities must also be accompanied by firm capacity on the transporting 
pipeline(s) to be of any value as a reliable source of gas supply.  Cascade's SGS-1 and 
LS-1 service requires TF-2 firm transportation service for storage withdrawals; Cascade 
has sufficient firm TF-2 service to meet its storage daily deliverability levels. 
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Capacity Resource Options 
Capacity options are either interstate pipeline transportation resources or capacity on 
Cascade's local distribution system.  Cascade's local distribution system was built to serve 
the entire connected load in its various distribution service areas, on a coincidental 
demand basis, regardless of the type of service the customer may have been receiving.  
Cascade generally has the distribution capacity available to deliver the gas to customers if 
the pipeline delivers the gas to the Company's citygate stations. Core interruptible service 
relates to the spot market supplies and interruptible interstate pipeline transportation 
contracted to serve these markets.  Cascade does not contract for firm supply or interstate 
transportation for these interruptible customers.  Cascade's interruptible rates also reflect 
the fact that no firm supply or transportation services are purchased on behalf of 
interruptible customers. 
 
Interstate Pipeline Transportation Services  
Pipeline transportation resources are utilized to transport the gas supplies from the 
producer/supply sources to Cascade's system.  Cascade currently purchases supplies 
from three different regions or basins: U.S. Rockies, British Columbia, and Alberta, 
Canada.  Unless the gas supplies have been "bundled" by the supplier, these resources 
require pipeline transportation to deliver them to Cascade's local distribution system. 

 
Cascade has several long-term annual contracts with NWP, two long-term annual 
contracts and three long-term winter-only contracts with GTN (including the upstream 
capacity on Trans Canada Pipeline’s Foothills and Alberta systems), a long-term winter-
only contract with Ruby Pipeline and one long-term annual contract with Spectra in British 
Columbia, Canada. These contracts do not include storage or other peaking services 
that provide additional delivery capability rights ranging from 9 to 120 days. 

 

As noted earlier, available capacity exists on two of the three upstream pipelines serving the 
region: Spectra Energy’s T-South Mainline from Northeast BC to the BC-Washington Border 
at Sumas, and TransCanada’s GTN System that takes natural gas from Alberta at 
Kingsgate, Idaho and ships it to and through the region. The Company constantly reviews 
existing capacity options and works to negotiate contract terms that make sense for both 
parties, whenever we determine a project is viable.                                                                                                                                                                                                                                                                                                                                                                                                                                  
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Figure 5-B provides a schematic of Cascade’s various transportation agreements, 
approximate contract demand (in thousands of dths) and their general flow patterns. 

 
FIGURE 5-B 
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Section 5-A 

 
 

Supply Side Resources Acquired Since 2010 IRP (Draft)                                                                                                                                                                                                                                                                                                                                                             
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Transportation resources historically have been purchased from the pipeline at the time of 
an expansion under long-term (twenty to thirty year) contracts.  As a result, the Company 
may find that it has capacity excess to its core market needs, especially in the early years 
following an expansion.  Since late 1989, Cascade has, through its Optional Firm Pipeline 
Capacity tariffs, allowed its non-core customers to utilize Cascade’s firm pipeline capacity 
that is excess to current core customer requirements.  By accepting all of the obligations 
associated with the underutilized pipeline capacity, the non-core customers have relieved 
Cascade’s core customers of the costs associated with holding the pipeline capacity for 
future growth. 

 
Additionally, pipeline capacity is a tradable commodity through e a c h  p i p e l i n e ’ s  
Electronic Bulletin Board (EBB).  Should a utility have temporarily underutilized 
transportation capacity it can release that capacity to third parties.  Such activities allow 
holders of pipeline capacity contracts to recoup a portion of the fixed costs incurred. The 
value of the capacity will fluctuate depending upon market conditions.  Any pipeline 
capacity in excess of core requirements can be offered to qualified buyers.  The 
capacity is offered to any credit-worthy market through the respective pipeline's EBB. 
                                                                                                                                                                                              
Cascade’s utilization of pipeline transportation and peak day capacity for core and 
contracted for non-core firm transportation gradually changes over the planning horizon. 
Current company-acquired firm supplies utilize existing core firm transportation capacity.  
A portion of future core market growth utilizes non-core firm transportation capacity that 
will be converted to core market firm transportation capacity as core market growth occurs.    
 
Package 1: Vintage NWP capacity throughout the region  
 
As Cascade’s customer count and loads continue to grow, the Company will need to 
acquire additional capacity resources.  In May 2011, Cascade was able to obtain vintage 
NWP capacity through a pre-arranged agreement with NWP that provided additional 
MDDOs (maximum daily delivery obligations) to several gates, including Yakima/Union 
Gap on the Wenatchee lateral and Bellingham/ (Ferndale) gates.  This capacity (27,063 
dths) became available to Cascade in April 2012. The current vintage transportation rates 
on NWP compared favorably to any of the other proposed pipeline projects at the time, 
such as the Blue Bridge/Palomar integrated project. For the past several Integrated 
Resource Plans, Cascade has identified the need for incremental pipeline capacity in order 
to meet anticipated peak day requirements for its core market as early as the 2012/2013 
timeframe. Additionally, there are several locations where Cascade’s design day 
requirements are greater than existing contracted delivery, including the Bellingham area. 
With the incremental capacity Cascade will have enough receipt contract rights to meet core 
requirements until 2023 and will provide adequate delivery MDDOs until the 2022 
timeframe.  This capacity is priced at current tariff rates and is less expensive than adding 
pipeline infrastructure.   
 
 
 
 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 216



The table below describes the capacity associated with Package 1: 
 

TABLE 5-2: Package 1 
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Package 2: Vintage NWP Capacity in the Sedro-Woolley area 

In December 2011,  the Company was presented with an opportunity to obtain vintage 
NWP capacity through a pre-arranged agreement with Northwest Pipeline that provided  
additional MDDOs to Sedro-Woolley, and by extension increase our firm rights in NWP 
Zone 30 (Cascade Zone 30-S and 30-W).   

TABLE 5-3 
 

NWP Incremental Vintage Capacity, Sedro-Woolley block 
 

 

 

The pre-arranged agreement was subject to competitive bid and it was ultimately awarded 
based on the offer which represented the highest net present value (NPV).  We believed 
that based on our modeling, economic feasibility of vintage vs. incremental capacity costs, 
proximity to our distribution system and our ongoing obligation to serve, that proposing a 
long-term contract through October 2050 would ensure that the agreement would be 
awarded to Cascade. 

SUPPLMENTAL BACKGROUND AND ANALYSIS    
• For the past several Integrated Resource Plans requirements are greater than 

existing contracted delivery in CNG Zone 30-W, particularly the Bellingham area.  
Cascade has identified the need for incremental pipeline capacity in order to 
meet anticipated peak day requirements for its core market in Whatcom County 
(CNG Zone 30-W) as early as the 2018 timeframe.  Figure 5-C-1 provides a 
clear picture of the impending peak day shortfall. 
 

• Even at maximum rate, vintage capacity is considerably less expensive than 
proposed pipeline expansion projects including a Palomar/Blue Bridge type of 
scenario, which is anticipated to be upward of $.82/dkth and is not guaranteed to 
be built.   
 

• Both TransAlta and Boardman coal-fired generation plants have committed to 
reduce and eventually cease operation and will likely be replaced with gas fired 
generation, providing greater interest in the pipeline capacity, particularly if Puget 
determines to add to their gas fired generation in the areas to meet power 
shortfalls identified in their integrated resource plan. 
 

• The proposed capacity package provides delivery to Sedro-Woolley, a point on 
CNG’s system. 
 

• Although this capacity will become effective prior to the actual need, NWP has 
not identified any plans for a future system expansion in the area; however, 
having this capacity would lessen the amount of incremental capacity (and 

REC PT DEL PT Dths/DAY DTHS/D  AND TERM 
SUMAS SEDRO 6191 03/2012 – 10/2050 
SUMAS SEDRO 1050 04/2013 – 10/2050 
SUMAS SEDRO 3259 01/2014 – 10/2050 
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associated costs) Cascade would need to pay for to participate in a future 
system expansion. 
 

• Acquiring the proposed capacity from NWP will extend our ability to meet peak 
day in CNG Zone 30-W to around the 2022 time frame.  The combined Zone 30-
S and Zone 30-W (the actual nominated zone) would have sufficient capacity to 
meet peak day through 2026. 

 
• These measures are part of a larger strategy to secure NWP turned back vintage 

capacity acquisitions to mitigate shortfalls .  Work will continue to work with NWP 
to re-align our contractual delivery rights (where operationally feasible) from 
citygates with projected excess capacity to citygates where we forecast shortfalls 
exist. 

 
FIGURE 5-C-1  

Before Acquiring Packages 1 and 2  
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FIGURE 5-C-2 

After acquiring Package 1 and 2  

 

 
 
Package 3: Ruby Pipeline and Incremental GTN northbound firm service 
On July 28, 2011, El Paso Corporation placed the Ruby Pipeline in service. Ruby is a 
680-mile, 42-inch interstate natural gas pipeline, providing transportation service from Opal, 
Wyoming, to interconnections near Malin, Oregon.  Ruby has an initial design capacity of up 
to 1.5 billion cubic feet per day (Bcf/d) and traverses portions of four states: Wyoming, Utah, 
Nevada, and Oregon. The project utilizes four compressor stations: one near the Opal Hub 
in southwestern Wyoming; one south of Curlew Junction, Utah; one at the mid-point of the 
project, north of Elko, Nevada; and one in northwestern Nevada. 
 
Throughout 2011, Cascade worked with both existing Ruby shippers and with Ruby 
Pipeline to obtain discounted, long-term firm capacity on Ruby Pipeline along with the 
chance to acquire firm Malin north capacity on GTN through a pre-arranged agreement via 
Ruby that would provide the means to deliver Rockies supplies to Central Oregon, thereby 
increasing supply diversity and mitigating some of the negative impacts of constraints on 
Northwest Pipeline.  Currently, gas supplies for Central Oregon are almost exclusively sourced 
from Alberta.  While this has been a price advantage we feel it is important to have flexibility of 
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supply options, particularly since we may find ourselves competing for Canadian supplies that 
will be pulled to the exportt facility in Kitimat to serve increasing Asian demand. 
Ultimately, as will be explained further, Cascade worked with Ruby to finalize a long term 
transportation agreement based on the following original proposal which went through several 
revisions due to federal regulatory concerns: 
 

• Term:  The term of the proposed Ruby Pipeline capacity is for 25 years, beginning 
as early as April 1, 2012 but no later than November 1, 2012. 

• Maximum Daily Quantity (MDQ): November 1st - April 30th of each year: 10,000 
dths/day.  Ruby would also provide Cascade with an option for 20,000 Dth per 
day (in addition to the 10,000 Dth described above) pursuant to the same terms 
and conditions. The option would expire on October 31, 2014.  If at any time 
during the option period, Ruby receives a bona fide offer from a third party to 
contract for the optioned capacity, Ruby would provide notice to Cascade with 
sixty days to exercise the option. This will be contractually structured consistent 
with FERC allowances. 

 
• Receipt Point(s): Any Ruby interconnect at the Opal Hub, including (CIG, 

Overthrust, Pioneer) 
 

• Delivery Point:  Ruby – GTN interconnect at Malin, Oregon (Turquoise Flats) 
 

• Rate:  Fixed reservation rate of $ 0.75 per dth/d for the twenty-five year term, 
plus Ruby commodity and FERC fuel and variable charges as authorized 
(estimated at $0.01 and 1.5% respectively).  The current recourse rate is $0.95 
per dth/d. This proposal represents a 21% discount. 

 
• GTN Capacity:  Separate from the Cascade/Ruby capacity, Ruby has been 

working with GTN to contract for maximum rate firm transportation rate on GTN 
and compensating GTN for its capital expenditures in providing firm, northbound 
service.  Ruby would, in turn, post on GTN’s EBB a pre-arranged capacity 
release to Cascade with Malin northbound firm transportation capacity, subject to 
bid, consistent with FERC rules. 

 
SUPPLEMENTAL BACKGROUND AND ANALYSIS for RUBY ACQUISITION 
As the chart below indicates, the annual cost per unit for the Nov-Mar Ruby capacity is less 
than vintage year round capacity on Northwest Pipeline.  Granted, Northwest Pipeline does 
have some capacity release value but there is intrinsic value with Ruby capacity associated 
with providing supply diversity for Central Oregon, plus the Ruby/GTN path will give us an 
alternative path for re-directing NWP Rockies gas around a Kemmerer constraint.  Rockies 
gas originally destined for NWP could be shipped via Ruby-GTN to Stanfield where it can 
then flow back on NWP if needed, potentially avoiding having to sell otherwise constrained 
supplies at less than purchase contract terms or incur banking or penalty charges.  
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TABLE 5-4 

Ruby vs Vintage NWP annualized capacity costs 

 
 

 
At the time the Company began to seriously consider Ruby, the proposed Blue Bridge and 
Palomar pipelines which would also bring Rockies gas to the Pacific Northwest were put on 
hold by their respective owners and as of this writing it is questionable as to whether they 
will be built.  In addition, these options have projected rates that exceed $0.80/dth.   
 
As indicated earlier during this time the Company was also in discussions to acquire multi-
year (up to ten) capacity releases from existing Ruby shippers; however, none of the parties 
we worked with were able to match the discount being proposed by Ruby.  In fact, most of 
the parties we spoke with initially did not offer a discount; and when they did the discounts 
were typically less 10% versus the recourse rate ($0.95). Additionally, none of these parties 
had or were seeking to obtain firm primary northbound service on GTN.   From the 
Company’s perspective under current resource planning guidelines we could only use the 
current GTN backhaul as a secondary service; it couldn’t be used for peak day planning in 
the IRP.  However, if Ruby was successful in acquiring the GTN northbound capacity and 
we acquired it via GTN’s EBB, then the Ruby/GTN capacity would form a needed primary 
firm resource for regular use as well as for peak day. 
 
As the following chart shows, Oregon faces sizeable capacity shortfalls on peak day in the 
long-term.  Short-term, we have been and plan on continuing to meet these needs via 
citygate supplies, which do not require Cascade to pick up additional capacity.  Additionally, 
since GTN is still experiencing continued de-contracting, it is likely that there will be 
available capacity available on GTN for short term capacity releases.   While this is fine for 
the short-term, we will need to consider acquiring additional resources to meet peak day.  
The portions of Oregon served by NWP (Zone 24 and Zone ME-OR) have sufficient long-
term capacity through 2026.   
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However, as can be seen on the following chart, the GTN zone, which is primarily 
supported by Alberta sourced supplies, is significantly short.  Therefore, not only will 
acquiring Ruby bring supply diversity to supplement what is purchased from Alberta, having 
Ruby acquire firm northbound GTN capacity and releasing it to Cascade will help us meet 
our long-term incremental need for capacity.  It should also be noted that our modeling and 
discussions with stakeholders have recognized that Cascade needs more storage to serve 
Oregon.  One possible source of storage Cascade will consider as a result of having Ruby 
capacity is Ryckman Creek storage at the Opal Hub, which will connect to Ruby and other 
Rocky Mountain area pipelines, thereby giving Cascade a possible storage source to meet 
Oregon load, as well as price arbitrage to the benefit of all ratepayers.   
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Modeling for Ruby Pipeline and Incremental GTN northbound firm service 
Described below is additional information regarding these two alternative resources. 
Utilizing the SENDOUT™ resource optimization model, several scenarios were run to test 
the viability of acquiring Ruby capacity either based on their proposal, or through a third 
party.  Incremental and corresponding GTN Malin north capacity was also modeled.  At the 
time of the modeling last year basin prices in the model over the 20 year planning horizon 
had Rockies trading at a slight discount to AECO, Malin and Sumas ($0.06 - $0.15). This 
relatively inexpensive Rockies supply coupled with discounted Ruby capacity utilizing 
existing secondary GTN backhaul capability proved to be attractive to SENDOUT.  
 
Regardless of the scenarios modeled, SENDOUT™ consistently selected Ruby capacity in 
a range of 10,000 to approximately 19,000 dths/day.   A recap of some of the scenarios run 
and the results follows: 
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Summary of SENDOUT™ results for Ruby and Incremental GTN northbound firm 
service 
 
SCENARIO (Description of the terms, conditions, pricing, 
etc) 

RESULTS ADDITIONAL 
COMMENTS 

RUBY DISCOUNTED PROPOSAL WITHOUT 
DISCOUNTED GTN BACKHAUL 
 
Ruby Transport:  25 years, Seasonal (Nov-Mar),$0.75 
reservation, $0.01 commodity, 1.5% Fuel, no limit MDQ, 
allow resizing every year after Oct13: 
 
GTN backhaul at current recourse rate (approx $0.26) 

SENDOUT™ 
selected 17.26 
MDth/day Nov12-
Oct13 and 17 MDth 
of GTN backhaul 
 

This is the 
ORINGAL Ruby 
deal without taking 
into account 
discounted GTN 
backhaul, or 
comparisons to a 
shorter term Ruby 
capacity release. 

RUBY PROPOSAL AT RECOURSE VS RUBY 
DISCOUNTED CAP REL 
Ruby Transport:  25 years, Seasonal (Nov-Mar),$0.95 
reservation (recourse rate), $0.01 commodity, 1.5% Fuel, 
no limit on MDQ, allow resizing every year after Oct13 
 
Vs 
 
Ruby Cap Release:  10 years, Annual release from 3rd 
party,$0.69(discounted) reservation, $0.01 commodity, 
1.5% Fuel, 10,000 dth MDQ 
 

SENDOUT™ 
selected 10 MDth of 
3rd party capacity 
release and 
7.45MDth/d of the 
Ruby proposal and 
17.19 MDth of GTN 
backhaul 

Even at the 
recourse rate, 
SENDOUT™ 
selects a 
substantial portion 
of Ruby on a 
seasonal basis 

Ruby Transport:  25 years, Seasonal (Nov-Mar),$0.75 
reservation, $0.01 commodity, 1.5% Fuel, no limit on MDQ, 
allow resizing every year after Oct13 
 
Vs:  
 
Ruby Cap Release:  10 years, Annual release from 3rd 
party,$0.75 reservation, $0.01 commodity, 1.5% Fuel, 
10,000 dth MDQ 
 

 SENDOUT™ 
selected 10 MDth of 
3rd party capacity 
release and 7.26 
MDth/d of the Ruby 
proposal and 17 
MDth of GTN 
backhaul 

 

25 YR RUBY DISCOUNTED PROPOSAL VS 25 YR 
ANNUAL CAP REL VS 10 YR CAP REL 
Ruby Transport:  25 years, Seasonal (Nov-Mar),$0.75 
reservation, $0.01 commodity, 1.5% Fuel, no limit on MDQ, 
allow resizing every year after Oct13  
 
vs. 
Ruby Cap Release Annual:  25 years, Annual release from 
3rd party,$0.75 reservation, $0.01 commodity, 1.5% Fuel, 
10,000 dth MDQ 
 
vs. 
Ruby Cap Release:  10 years, Annual release from 3rd 
party,$0.75 reservation, $0.01 commodity, 1.5% Fuel, 
10,000 dth MDQ 
 

SENDOUT™ 
selected 10 MDth of 
3rd party capacity 
release and 
7.45MDth/d of the 
Ruby proposal and 
17.19 MDth of GTN 
backhaul 
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RUBY DISOUNTED PROPOSAL VS STEEP DISCOUNT 
RUBY CAP REL 
 
Ruby Transport:  25 years, Seasonal (Nov-Mar),$0.75 
reservation, $0.01 commodity, 1.5% Fuel, no limit on MDQ, 
allow resizing every year after Oct13 
 
Vs.  
Ruby Cap Release:  10 years, Annual release from 3rd 
party,$0.57(40% discount of recourse rate of $0.95) 
reservation, $0.01 commodity, 1.5% Fuel, 10,000 dth MDQ 
 

SENDOUT™ 
selected 10 MDth of 
3rd party capacity 
release and 
7.26MDth/d of the 
Ruby proposal and 
17 MDth of GTN 
backhaul 

 

RUBY DISCOUNTED PROPSAL WITH DISCOUNTED 
GTN VS STEEP DISCOUNT RUBY CAP RELEASE 
 
Ruby Transport:  25 years, Seasonal (Nov-Mar), $0.75 
reservation, less $0.06 through March 2017 to represent 
the 80% discounted GTN northbound capacity that Ruby 
has offered to acquire and then re-release to Cascade for 
approximately 4 years. Per Ruby email 11/15/2011:  If the 
delivery point is Stanfield, assume a ~ $0.20 rate 
(depends on points selected), with a 10,000 Dthd MDQ. 
Therefore $ 3,200,000 / $0.20 /10,000 = 1,600 days of 
FTSA. 1,600 / 365= 4.38 years of discounted GTN 
capacity, model assumes GTN northbound returns to 
recourse levels after 2017, $0.01 commodity, 1.5% Fuel, 
MDQ limited to 10 MDTh/day 
 
vs. 
Ruby Cap Release:  10 years, Annual release from 3rd 
party,$0.57(40% discount of recourse rate of $0.95) 
reservation, $0.01 commodity, 1.5% Fuel, 10,000 dth MDQ 
 

SENDOUT™ 
selected 8.84 MDth of 
3rd party capacity 
release and 
10MDth/d of the Ruby 
proposal and 18.56 
MDth of GTN 
backhaul 

This scenario 
mimics the current 
Ruby proposal 
against a steeply 
discounted yearly 
capacity release 
from a 3rd party. 

 
Ultimately, FERC Commission issued an order accepting (subject to conditions) Ruby’s 
Non-Conforming Transportation Service Agreement with Cascade.   In its order, the 
Commission noted three areas of concern in the Cascade TSA that would require 
compliance by Ruby within 30 days. 

  
Seasonal Service – Commission stated that Ruby’s Rate Schedule FT and pro forma 
agreement do not expressly provide shippers with the option to have contracts with 
seasonal contract demands.  To give Cascade alone this option “constitutes a 
substantial risk of undue discrimination.”  
  

“[t]he Commission will accept the agreement subject to the condition that 
Ruby, within 30 days of this letter order, either eliminate the provision granting 
seasonal service, or revise its Rate Schedule FT and pro forma service 
agreement to clarify that this seasonal variation in maximum daily quantity is 
part of the recourse service available to all shippers taking service under the 
rate schedule.” 
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Varying MDQ – The Commission stated that the option to vary the MDQ of an 
agreement (outside the stated tariff procedures) is a right that is not currently 
provided by Ruby’s Tariff to all customers.  This constitutes a “substantial risk of 
undue discrimination.” 
 

“[t]he Commission will accept the agreement subject to the condition that 
Ruby eliminate the provision providing Cascade the option to increase its 
MDQ from the agreement, within 30 days of this letter order.”  

  
Third-Party Capacity/Capacity Release – Commission noted that Ruby would release 
the acquired capacity to Cascade pursuant to the provisions of GTN’s Tariff…“This 
appears to contravene both Commission policy as well as Ruby’s tariff.  If Ruby 
intends to acquire downstream capacity for Cascade on GTN that capacity must be 
made available to Cascade through Ruby’s existing tariff mechanism.”  
 

“Ruby is directed to revise section 17 of the service agreement such that any 
capacity purchased on GTN may be made available to Cascade” 
  

All the parties worked collectively to determine the best way forward.  In the end, 
Ruby filed a winter service tariff, the option to increase the MDQ was removed, and a 
non-regulated entity of Ruby acquired the GTN capacity which was ultimately 
awarded to Cascade.  The terms of the GTN backhaul are described in Package 5 
below.   Please note this discounted capacity was subject to bid, but no party opted 
to “bid up” the offer. 
 

 
Package 4: GTN backhaul capacity release  
 
ITEM RESPONSE 
Releasing Shipper El Paso Ruby Holding Company, LLC 

Replacement Shipper Cascade Natural Gas 
Type Biddable 
GTN Receipt Point Turquoise Flats (near Malin) 
GTN Delivery Point Stanfield Interconnect 
Quantity 10,000 dths/day 
Contract Type Annual 
Maximum Tariff Rate $0.204766 (reservation components only) 
Minimum Bid Rate 80% of maximum tariff rate 
Effective Date November 1, 2012 
Termination Date March 31, 2018 
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Package 5:  PSE and CNGC deal for Jackson Prairie/Wenatchee  
 

 

The development of this package goes back several years. 

The Wenatchee Lateral is a NWP lateral pipeline connected to their mainline at the south-
central Washington Plymouth LNG facility near the Washington Oregon border and running 
approximately 120 miles up the Yakima Valley to the city of Wenatchee.  The lateral is 
divided into two nomination zones; zone 10 and zone 11.  Cascade serves Prosser, 
Grandview, Sunnyside, Zillah and Toppenish in Zone 10.  In Zone 11, Cascade serves 
Moxee City, Yakima, Selah, Quincy, Wenatchee and East Wenatchee.  The City of 
Ellensburg is also a firm shipper on Northwest located and is in Zone 11.  PSE’s service to 
Cle Elum and the Suncadia resort is also transported on the Wenatchee Lateral Zone 11 
but PSE does not have any firm capacity rights on the lateral.  

The peak day capacity of the Wenatchee Lateral is insufficient to provide firm service to all 
of Cascade’s core and noncore customers.  The majority of the non-core customers 
located along the lateral relies upon pipeline capacity that is flexed to the city gate serving 
their plant location.  For example, NWP will accept a flexed nomination only if the primary 
firm capacity held by Cascade and the City of Ellensburg is not being fully utilized.   Tree 
Top, Alcoa and a few other non-core customers have or had access to firm pipeline 
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capacity on the lateral through Cascade’s Optional Firm Pipeline Capacity Service 
Schedule 685.  Cascade has the right to pull back the capacity upon the expiration of the 
primary term and has either pulled back the capacity or has provided notice to the 
customer that Cascade will pull back the capacity at the end of the contract. 

Upon the total recall of the capacity, Cascade will have sufficient capacity to serve all firm 
core customer growth on the Wenatchee Lateral for several more years, likely through 
2023.  However, a few non-core customers had hoped to secure firm capacity beyond the 
expiration of their contract with Cascade and asked Cascade to explore with them the 
various options to expand peak day capacity on the lateral.  The City of Ellensburg also 
projected the need for additional capacity in the future as growth occurred.  PSE also was 
interested in obtaining firm capacity for the current and future needs of the Cle 
Elum/Suncadia service area.  As a group, we explored various scenarios of pipeline 
looping and added compression to increase Northwest’s available Wenatchee Lateral 
capacity.  Northwest’s estimated costs and rates for these scenarios all were too expensive 
for the group to want to pursue. 

After exhausting pipeline looping and compression alternatives, the group explored various 
scenarios of LNG peak shaving.  We examined the possibility of a single LNG facility 
located a various different points along the Wenatchee Lateral.  We examined two smaller 
LNG satellites located at Yakima and Ellensburg.  We examined three smaller satellites 
located at Wenatchee, Yakima and Ellensburg. The estimated costs and rates for these 
LNG scenarios all were also too expensive for the group to want to pursue. 

Lastly, the group examined propane-air peaking facilities as a solution for the capacity 
constraint.  We examined the possibility of a single propane-air peaking facility located at 
various different points along the Wenatchee Lateral.  We examined two smaller propane-
air facilities located at Yakima and Ellensburg.  We examined three smaller propane-air 
facilities located at Wenatchee, Yakima and Ellensburg.  We also examined locating five 
propane-air facilities located at various sites along the lateral.  Although the cost of 5 
propane-air facilities was clearly the lowest cost option, a few non-core customers decided 
that they would rather become an interruptible customer instead.  The City of Ellensburg 
decided that they did not need any incremental capacity.    

With the expiration of two non-core customer capacity agreements, Cascade would not 
need any incremental capacity for ten to fifteen years, depending upon actual growth in 
core demand.  Only PSE, who has zero firm capacity on the lateral currently, is still 
interested in somehow obtaining firm capacity.  Without any natural gas to mix with the 
propane on a peak day, a propane-air facility solution would not be particle.  
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Additional background and analysis 

 

 

• Estimated 2011 Core Peak requirements were estimated at 36,700 dkth on a 67DD, 
with core growth on the lateral estimated at approximately 1%/year.   

• Based on 2010 IRP load forecast, Cascade has adequate capacity on Wenatchee 
lateral through 2015. 

• Each drop in HDD, reduces the estimated core requirements by 510 dth.  Even with 
release to PSE through 2019 we would be able to meet core load requirements 
without peak shaving, providing it is warmer than 60DDs (97%) 
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• The arrangement with PSE would provide incremental delivery MDDOs to 
Bellingham, an area where we currently are forecasted to be short (contractually) by 
approximately 20,000 dths on peak delivery.   
 

• The arrangement provides for additional storage—at the time this transaction was 
being considered Cascade had 904,000 dths annual inventory and roughly 47,000 
dths withdrawal capability (excluding Plymouth LS service).  This represents 
approximately 3% of annual core load and about 13% of peak day requirements.   
 

• Jackson Prairie is one of the more flexible storage facilities which allows for 
frequent injections/withdrawals.  

• The arrangement involves obtaining vintage Jackson Prairie, which is less 
expensive than recent Jackson Prairie expansion capacity 

• The proposed arrangement would increase the annual inventory to 
approximately 17% of peak requirements  and 4% of annual throughput 

The Proposed Solution 

PSE offered to release some of their excess Jackson Prairie underground storage capacity 
if Cascade would agree to release to PSE a portion of Wenatchee Lateral capacity.  It is 
the perspective of both companies that any contract was freely negotiated between two 
LDC market participants seeking to reliably serve their respective retail customers 
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Therefore PSE and Cascade agreed that:  

Cascade needs additional peak-season storage and firm capacity to serve its growing 
market in the Bellingham, WA area  

• Cascade holds firm year-round pipeline capacity to and on NWP's constrained 
Wenatchee Lateral 

• Due to permanent loss of certain industrial loads Cascade has determined 
that some of this capacity is surplus to its long-term needs   

• Due to slower than expected load growth Cascade has determined some of 
the capacity is surplus to our short-term needs 

PSE needs year-round firm pipeline capacity on NWP’s constrained Wenatchee Lateral to 
reliably serve Kittitas portion of its distribution system 

• PSE holds (under separate contracts) firm storage service and seasonal firm 
transportation service to Bellingham area and has determined that portions of these 
contracts are surplus either on a short-term or long-term basis  

• Due to slower than expected load-growth PSE has determined some firm 
storage service is surplus to its needs  

• The seasonal firm transportation service from Jackson Prairie to Bellingham 
was originally acquired to deliver storage gas to PSE’s combined cycle 
combustion turbine connected to the Cascade’s system, but can be served 
with other capacity held be PSE 

Cascade and PSE were prepared to make both permanent and temporary, pre-arranged 
capacity releases to the other at the maximum rate; the non-biddable releases would be 
posted on NWP’s EBB with no other conditions 

PSE would permanently release at maximum rate: 102,782 Dth of storage capacity and the 
associated 3,500 Dth/day deliverability of NWP SGS-2 storage service at Jackson Prairie 
and 3,500 Dth/day of NWP TF-2 transportation service from Jackson Prairie to Bellingham 
to Cascade, as a pre-arranged shipper (2012) 

And temporarily release, with recall provisions, at maximum rate: 178,460 Dth of 
storage capacity and the associated 6,077 Dth/day deliverability of NWP SGS-2 
storage service at Jackson Prairie and 6,077 Dth/day of NWP TF-2 transportation 
service from Jackson Prairie to Bellingham to CNGC, as pre-arranged shipper (2012 
to 2020, with recall rights commencing in 2015) 

Cascade would permanently release at maximum rate: 1,000 Dth/day of NWP TF-1 
transportation service from Sumas and Opal to Wenatchee to PSE, as pre-arranged shipper 
(2012) 
 
And temporarily release, with recall provisions, at maximum rate: 2,000 Dth/day of NWP 
TF-1 transportation service from Sumas and Opal to Wenatchee to PSE, as pre-arranged 
shipper (2012 to 2020, recall rights commence in 2015) 
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Cascade and PSE executed a contract which: 

• required each party to release specified amount of capacity on a prescribed 
date   

• required capacity to be released through NWP’s EBB 

• required permanent and temporary, recallable releases to pre-arranged 
shipper at maximum rate 

• specified a “then current” market price for purchase of any remaining storage 
inventory at time of release and recall  

• defined damages to each party for breach of agreement 

• all subject to receipt of an acceptable response from FERC Staff to the 
No Action Letter request 

As stated above, each capacity release in this arrangement would be executed through the 
NWP’s EBB as a prearranged release with no other conditions.  The idea is that capacity 
will then be held by the party that values it most and will be at the maximum recourse rate.  
Neither party would pay more than the maximum rate for the capacity it obtains for the 
other party.  Additionally, neither Cascade nor PSE exchanged cash or any other 
consideration to consummate the capacity releases (except for any storage inventory at 
“then current” market price, if applicable.  Finally, NWP wouldl continue to receive 
maximum recourse rate, so they are not harmed. 

Although Order No. 636-A includes a broad prohibition on tying a capacity release to other 
extraneous conditions, we felt the transactions described did not violate the prohibition.  

• Goal to protect gas purchasers who sought a competitive gas market by 
preventing shippers from obtaining market advantages by tying capacity 
release to the purchase or sale of gas or other services 

• Proposed transactions do not implicate circumstances the prohibition on tying 
is intended to prevent 

The only potential extraneous condition is the mutuality of the desired releases between 
PSE and Cascade.  Consequently, we decided to seek confirmation from FERC Staff that 
the transactions would not result in recommendation of enforcement action.  PSE and 
Cascade personnel met with FERC staff who issued a No Action Letter, clearing the way 
for Cascade and PSE to complete the arrangement. 

 
 
 

Package 6: Increased Wenatchee capacity and extension of 100002 
 

In August Cascade had an opportunity to obtain vintage long-term firm capacity on 
Northwest Pipeline along with the ability to extend the term of our principle NWP transport 
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agreement through 2032.  The extension of our principle agreement, which is set to expire 
in 2021, will ensure that our core customers will continue to have their major upstream 
delivery resource for an additional twelve years without incurring the costs associated with 
a significant pipeline expansion.  This transaction also represented an opportunity to 
address shortfalls in Zones 11 (Wenatchee) and 30 (Bellingham) , plus acquire capacity 
that could  be segmented and re-aligned to other points along our distribution system. Total 
Gas Costs of the incremental capacity, based on current estimates (excluding amortization 
and without revenue sensitive costs), would increase approximately $0.00619 per therm in 
Oregon and $0.0007 per therm in Washington per year.  NWP has no plans to offer a 
pipeline guaranteed expansion in our critical need areas in the foreseeable future, but even 
if they did the costs associated with such a project would likely be close to triple the current 
tariff rate.  

Extension of the Base 100002 contract 

Cascade’s primary NWP transport contract, 100002 has a primary end date of April 30th, 
2020. By negotiating a contract extension through October 31, 2032, we will be  able to 
realign our Maximum Daily Delivery Obligations (MDDO’s) to delivery points that better 
meet our customer’s projected needs provided the MDDOs are: (1) to delivery points with 
posted available capacity within the same zone and to a point already existing on this 
Agreement; and (2) not in violation with NWP’s New Contract Prohibition  as contained in 
the Settlement Agreement for Reduction in Displacement Reliance, dated May 1, 2001, 
and the Settlement Agreement for Reduction in Displacement Reliance Through the 
Columbia River Gorge Corridor, dated July 27, 2001. 

Additional Zone 30 & 11 Capacity: 

As part of this negotiation we acquired an additional 7,241 Dth/day of Sumas receipt with 
deliveries of 2,500 Dth/day to Zone 30 and 4,741 Dth/day to Zone 11. Cascade has until 
the term start date of January 1, 2013 to determine the specific delivery points on this 
additional capacity. Most importantly, we have negotiated the flexibility of moving 3,320 
Dth/day in MDDO’s from Wenatchee to the Selah delivery point. In doing so, NWP will 
allow us a gain in operational efficiency of an additional 1,421 Dth/day in MDDO’s at Selah 
to more effectively cover projected shortfalls at the Yakima/Selah gates along the 
Wenatchee lateral.   
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Additional Stanfield Capacity: 

As part of this negotiation we acquired 7,450 Dth/day of Stanfield South capacity beginning 
September 1st, 2012 with deliveries to Zone 24. We will also retain some additional 
flexibility to further realign MDDO’s prior to April 30, 2020. As part of this arrangement, 
NWP will also provide segmentation rights totaling 15,697 Dth/day of Stanfield receipt and 
12,970 Dth/day of Stanfield delivery point capacity which will add further value to the 
overall package.   

As part of NWP’s contract extension tariff, the additional capacity above will be under the 
100002 contract (TF-1) without contract specific OFO requirements or NWP having to 
place it out for competitive bid. 

 
Other Resource Options 
 
Some of the growth will require Cascade to look at alternatives to pipeline mainline capacity 
such as LNG satellite facilities located near or within the Company’s distribution system. 
The Company is continuing to study the viability of LNG satellite facilities to meet these 
needs. 
 
The Wenatchee lateral is an example where an LNG satellite facility may be more cost 
effective than the traditional solution of pipeline expansion for solving the upcoming 
capacity constraints on the lateral.  Preliminary cost studies indicate that an LNG satellite 
facility solution may be 1/3 to 1/2 the cost of a pipeline expansion project that would provide 
the same peak day incremental capacity. 
 
Additionally, the historic load growth the Company enjoyed throughout much of its service 
areas has begun to create the need to increase the physical capabilities of some of the 
pipeline’s citygates. Even though Cascade may have an adequate amount of transportation 
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capacity available on the pipeline, we may not have the contractual or physical capabilities 
at the citygate to meet the incremental load requirements.  LNG satellite facilities or trucked 
in LNG re-gasification facilities or other similar type solutions may provide lower cost 
alternatives to the cost of city gate rebuilding projects. The Company will continue to study 
the viability of these alternatives. 
 
Appendix E provides a summary of current and potential capacity resources evaluated 
during this planning cycle. 
 
Proposed and New Pipelines 
Additionally, several pipeline projects have been proposed by a variety of developers to serve 
the region.   

 
Northwest Market Area Expansion (N-MAX) and Washington Expansion  

NWP has been working with the partners of Palomar Pipeline (NW Natural and 
TransCanada) to provide an expansion option from Stanfield, Oregon to markets along 
the I-5 corridor.  Essentially would create an “Oregon Hub” via a Transportation by Other 
(TBO) process using vintage NWP capacity across the Columbia Gorge combined with 
vintage GTN capacity from Stanfield to Madras, then using Palomar capacity from Madras 
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to Molalla tied to NWP expansion capacity up the I-5 Corridor in Washington.   

Similar to another regional solution proposed a few years ago, NWP is looking to 
combine available GTN capacity with Palomar (from Madras, west) along with an I-5 
Expansion to near Mount Vernon.  NWP is still in the development stages and has not 
finalized the expansion scenarios or developed the rates.  NWP anticipates holding an 
Open Season in early 2013, with service expected in 2018.  We anticipate that along 
the proposed path there may be an opportunity for Cascade to pick up additional 
capacity to address our projected shortfalls in the in the Bend, Oregon and 
Bellingham, Washington areas. 

 

Washington Expansion 

NWP is working with Oregon LNG to develop incremental capacity to serve the LNG 
terminal in Warrenton, Oregon.  The LNG facility is proposed to be a 1.25 Bcf/d export 
facility.  Currently, NWP looking at a 750,000 dths/day expansion that would require 
installation of 138 miles of 36-inch loop and compression at existing compressor 
stations.  Similar to the N-MAX described above, NWP is still in the development 
stages and has not finalized the expansion scenarios or developed the rates.  NWP 
anticipates holding an Open Season in early 2013, with service expected in 2016.  We 
anticipate that along the proposed path there may be an opportunity for Cascade to 
pick up additional capacity to address our projected shortfalls in the Bellingham area. 
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• Palomar Pipeline – Palomar Gas Transmission is a partnership between NW 
Natural and TransCanada. The proposed 212 mile, 36-inch-diameter underground 
pipeline will extend from TransCanada’s GTN system near Madras, Oregon to NW 
Natural’s system near Molalla, Oregon. It will be a bi- directional pipeline with an 
initial capacity of 1,200 MMcf/d. As noted earlier, Palomar Gas Transmission has 
withdrawn its application for a certificate to build a natural gas pipeline in Oregon. 

 
• Pacific Connector Gas Pipeline Project – as identified earlier, is a proposed234-

mile, 36-inch diameter pipeline designed to transport up to 1 billion cubic feet of 
natural gas per day from the Jordan Cove LNG terminal to markets in the region. 
The Pacific Connector project includes interconnects to Williams´ Northwest 
Pipeline near Myrtle Creek, Oregon; Avista Corporation´s distribution system near 
Shady Cove, Oregon; Pacific Gas and Electric Company´s gas transmission 
system; Tuscarora Gas Transmission´s system; and Gas Transmission Northwest´s 
system, all located near Malin, Oregon.  As noted earlier, this project is now viewed 
as an export facility; but it also has the possibility of bringing additional supply to the 
area to make part of our resource portfolio. 
 

• T-South Enhancement/Southern Crossing Pipeline Extension – this is a project 
development that is being developed by FortisBC and Spectra Energy.  A T-South 
pilot project has been in place since 2010, providing additional flexibility and 
optionality with bi-directional transport between Kingsgate and Huntingdon/Sumas.  
The proposed project would bill 160 km of 24 inch pipeline looping and add three 
new compressors.  This will increase capacity to 284 MMcfd to Kingsgate and up to 
140 MMcfd to Huntingdon/Sumas.  This $440 million dollar project has an expected 
2016 in-service date. 
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• Ryckman Creek Resources, LLC, a wholly-owned subsidiary of Peregrine 
Midstream Partners, LLC, recently announced they are conducting a non- binding 
Open Season to determine the interest of prospective customers in contracting for 
up to 8 BCF of firm, high- deliverability, multi-cycle (HDMC) working gas storage 
capacity beginning April 1, 2013. Ryckman Creek is located in Uinta County, 
Wyoming, near the Opal Hub.  Ryckman Creek has converted a partially depleted 
oil and gas reservoir into a gas storage facility with 35 BCF of working gas and a 
maximum daily withdrawal rate of 480,000 Dth/d.  The initial in-service date was 
August 20th, 2012. Ryckman Creek Gas Storage Facility is located near the town 
of Evanston, Wyoming and approximately twenty-five miles southwest of the Opal 
Hub.  Ryckman Creek currently has interconnects with Questar Gas Pipeline, Kern 
River Transmission, Questar Overthrust Pipeline, Ruby Pipeline and Northwest 
Pipeline. 

 
 

Natural Gas Price Forecast 
For IRP planning purposes the company develops a baseline, high and low natural gas 
price forecast. Demand, oil price volatility, the global economy, electric generation, 
opportunities to take advantage of new extraction technologies, hurricanes and other 
weather activity will continue to impact natural gas prices for the foreseeable future. 
Cascade has considered price forecasts from several sources, such as Wood Mackenzie, 
Energy Information Administration, the Financial Forecast Center’s forecast, as well as our 
observations of the market to develop the low, base and high price forecast. The following 
discussion provides an overview of the development of the baseline forecasts. 
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Development of Baseline Henry Hub price forecast 
Cascade’s long term planning price forecast is based on a blend of current market pricing 
along with long term fundamental price forecasts.   Since pricing on the market is heavily 
influenced by Henry Hub prices, the Company closely monitors this market trend.   
While not a guarantee of where the market will ultimately finish, the current market 
(NYMEX) is the most current information available that provides some direction as to 
future market prices.  On a daily basis, we can see where Henry Hub is trading and 
how the future basis differential in our physical supply receiving areas (Sumas, AECO, 
Rockies) is trading. 

 
The fundamental forecasts include Wood Mackenzie, Energy Information Administration 
(EIA), Northwest Power Planning Council, the Texas Comptroller and the Financial 
Forecast Center’s long term price forecasts.  Wood MacKenzie publishes a long-term 
price forecast each quarter to subscribing customers.  This forecast is broken down by 
month  through  the  planning  horizon  and  includes  Henry  Hub  as  well  as  basis 
differentials for our receiving areas.  The company also considers the EIA forecast; 
however, it has its limitations since it is not always as current as the most recent market 
activity.   Further, t h e  EIA forecast provides monthly breakdowns in the short term, 
but longer term forecasts are only by year.  Many of the other sources mentioned only 
provide price forecasts by year. Given Cascade’s load profile and the need for more winter 
gas than summer, the company develops a pattern based on the market monthly forward 
prices to create a long-term, monthly Henry Hub price. 

 
With  a  monthly  Henry  Hub  price  determined  for  the  above  sources,  the  company 
assigns a weight to each source to develop the monthly Henry Hub price forecast for 
the 20 year planning horizon. The forecast weighting factors are shown in Table 5-2.  At 
the time the price forecast was developed, the Financial Forecast Center forecast was 
significantly lower than the Wood Mackenzie forecast and the forward market.  Given the 
significantly higher future prices at the time versus the Comptroller forecast in addition to 
the fact that it only gives a three year forecast (2012-2014), the Company decided to 
severely limit the Financial Forecast Center from the weighted average.  The Financial 
Forecast Center is unlikely to be a price source for Cascade in future plans.  In recent 
years the EIA forecast has often been lower than the actual monthly price; however it is 
still a respected industry barometer of prices.  Therefore, the EIA forecast was given a 
higher weight.  As discussed earlier, while current market pricing may not accurately 
estimate the final market price, it often is a reliable indicator.  Therefore, the company 
gave the current market pricing (NYMEX HH) some weight based on nearness to term. It 
should be noted that most of the forecast providers did not provide price forecasts for 
2031.  We chose to blend the Texas Comptroller and the EIA.  While this represented a 
significant increase in weight for the Comptroller (moving from 1.5% to 45% weight) we 
decided to use the Comptroller given that 2031 is farthest year for the price forecast and 
desire to use more than one source for price forecasting.  We had the option of also 
extending the trend-line of the NYMEX HH beyond year 2022, but felt it important to 
recognize that NYMEX HH is more a factor in short rather than long-term price.  In future 
plans will not use the NYMEX HH trend-line for years beyond NYMEX trading period, 
consistent with how all other tools are used to develop the 20 year price forecast. 
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Development of the Basis Differential for Sumas, AECO and Rockies 
Since the company’s physical supply receiving areas (Sumas, AECO, and Rockies) are at 
a discount to Henry Hub, we utilize the basis differential from Wood Mackenzie’s 
most recent update and compare that to the future markets basis trading as reported in 
public market.  Although it is impossible to accurately estimate the future, for trading 
purposes the most recent period has been the best indicator of the direction of the market.  
Correspondingly, we applied a weighted average to determine the individual basis 
differential in the price forecast.  Typically, we give the most weight to the current NYMEX 
Henry Hub price in the early years.  As our forecast moves ahead we start to reduce 
the impact of the NYMEX (and the impact of speculation and other market 
uncertainties) and give greater weight to NWPPC, Wood Mackenzie and EIA. 

 
In order to determine the low case and high case, the Company utilized the EIA economic 
growth factors (EIA Annual Energy Outlook 2011, Table E-1).  This resulted in using 2.1 
for the Low Case, 2.7 for the Reference Case and 3.2 for the High Case. 

 
 

TABLE 5-3 
HENRY HUB FORECAST WEIGHTING FACTORS 

 
 

Year Financial 
Forecast 
Center 

NWPPC TEXAS 
Comptroller 

WoodMac EIA NYMEX 
HH 

 
2012 

 
0.50% 

 
8.00% 

 
0.50% 

 
8.00% 

 
8.00% 

 
75.00% 

 
2013 

 
0.50% 

 
8.00% 

 
0.50% 

 
8.00% 

 
8.00% 

 
75.00% 

 
2014 

 
0.50% 

 
8.00% 

 
0.50% 

 
14.50% 

 
14.50% 

 
62.00% 

 
2015 

 
0.00% 

 
30.00% 

 
1.00% 

 
14.50% 

 
14.50% 

 
40.00% 

 
2016 

 
0.00% 

 
30.00% 

 
1.00% 

 
14.50% 

 
14.50% 

 
40.00% 

 
2017 

 
0.00% 

 
30.00% 

 
1.00% 

 
14.50% 

 
14.50% 

 
40.00% 

 
2018 

 
0.00% 

 
30.00% 

 
1.00% 

 
14.50% 

 
14.50% 

 
40.00% 

 
2019 

 
0.00% 

 
30.00% 

 
1.00% 

 
14.50% 

 
14.50% 

 
40.00% 

 
2020 

 
0.00% 

 
30.00% 

 
1.00% 

 
14.50% 

 
14.50% 

 
40.00% 

 
2021 

 
0.00% 

 
30.00% 

 
1.00% 

 
14.50% 

 
14.50% 

 
40.00% 

 
2022 

 
0.00% 

 
30.00% 

 
1.50% 

 
30.00% 

 
18.50% 

 
20.00% 

 
2023 

 
0.00% 

 
30.00% 

 
1.50% 

 
30.00% 

 
18.50% 

 
20.00% 

 
2024 

 
0.00% 

 
30.00% 

 
1.50% 

 
30.00% 

 
18.50% 

 
20.00% 

 
2025 

 
0.00% 

 
30.00% 

 
1.50% 

 
30.00% 

 
18.50% 

 
20.00% 

 
2026 

 
0.00% 

 
30.00% 

 
1.50% 

 
30.00% 

 
18.50% 

 
20.00% 

 
2027 

 
0.00% 

 
30.00% 

 
1.50% 

 
30.00% 

 
18.50% 

 
20.00% 

 
2028 

 
0.00% 

 
30.00% 

 
1.50% 

 
30.00% 

 
18.50% 

 
20.00% 

 
2029 

 
0.00% 

 
30.00% 

 
1.50% 

 
30.00% 

 
18.50% 

 
20.00% 

 
2030 

 
0.00% 

 
30.00% 

 
1.50% 

 
30.00% 

 
18.50% 

 
20.00% 
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2031 

 
0.00% 

 
0.00% 

 
45.00% 

 
0.00% 

 
55.00% 

 
0.00% 

 
2032 

 
0.00% 

 
0.00% 

 
45.00% 

 
0.00% 

 
55.00% 

 
0.00% 

 

 
 

 
Figure 5-D on the following page provides a summary of the medium price forecast (in real 
dollars) over the near term.  Appendix E provides the detailed 20 year price forecasts. 

 
FIGURE 5-D 

 

 
 
Supply Side Resource Uncertainties 
Several uncertainties exist in evaluating supply-side resources.  They include regulatory 
risks, deliverability risks, and price risks.  Regulatory risks include the unknown impacts of 
future Federal Energy Regulatory Commission or Canada’s National Energy Board rulings 
that may impact the availability and cost of interstate pipeline transportation. 

 
Deliverability risk is the risk that the firm supply will not be available for delivery to the 
Company’s distribution system.  Purchasing resources from larger producers or marketers 
who typically have gas reserves in multiple locations may minimize this risk. The risks 
associated with prices rising or falling during any winter period represent another supply-
side uncertainty.  To the extent the company purchases firm contracts that are tied to an 
index price, it may be at risk for paying more than was initially anticipated for the resource 
when the decision was made.  Price risks associated with climbing prices can be 
minimized through the use of fixed price contracts or through the use of financial 
derivatives. 
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It should be noted that several proposals being discussed or that are in process involve a 
number of Canadian upstream pipelines which could have a direct impact on the 
availability of supply or at least may pose potential risks to increases in the price of 
supplies sourced from British Columbia and Alberta.  For example, in response to 
competitive pressure on their mainline tolls, TransCanada Pipeline filed with the NEB to 
extend NOVA service east to Steelman and west to Kingsgate. This includes the roll-in 
of Foothills Pipeline. Under the plan, TCPL estimates western shippers (i.e. Cascade) 
will save between 5-7 cents including fuel. Eastern shippers will also see reduced rates 
while receipt shipper rates will increase 3-5 cents.  Increases in costs for receipt shippers 
led to concerns that commodity prices for future gas supplies on the Alberta system may 
raise substantially.  The Company will continue to monitor and be actively involved in the 
various pipeline forums as these initiatives develop. 
 
As noted earlier, demand in Asia will likely make LNG exports from the Pacific Northwest a 
competitor for natural gas.  It is also important to note an increasing trend in the use of 
natural gas vehicles (NGV) which utilize natural gas that has been compressed into a 
transportation fuel, also known simply as compressed natural gas.  Taxis, transit and 
school buses, as well as heady- duty trucks are among the users of natural gas powered 
vehicles. The Natural Gas Vehicle Institute estimates there are more than 112,000 NGVs 
in the United States.    Plentiful reserves of natural gas exist as a domestic fuel, typically at 
substantial discounts compared to gasoline.  From an environmental impact, exhaust 
emissions are generally much lower than gasoline powered vehicles.  As the United 
States continues to search for environmentally friendly, economically viable options to 
displace gasoline, natural gas is seen as a fuel that could significantly contribute to 
lessening American dependency on foreign oil.  
 
According to the January 2012 Alternative Fuel Price Report from the Department of 
Energy, compressed natural gas had a price differential of between $1.50 and $2.25 
compared to gasoline prices in Washington and Oregon.  Several compressed natural gas 
fueling stations exist in the Seattle Metropolitan area; additionally, Avista has an active 
NGV fleet program in the works.  While we have yet to see the demand for NGVs create 
notable competition for natural gas in the Pacific Northwest (although there are estimates 
that over 12 million NGVs exist world-wide), as technology improves and costs of fueling 
stations become more economical there exists the probability that NGV use will put 
pressure on future gas prices and availability.  Cascade will continue to monitor activities 
in the NGV sector for possible impacts to our resource planning. 

 
Financial Derivatives 
Cascade constantly seeks methods to ensure ratepayers of price stability.  In addition to 
methods such as long-term physical fixed price gas supply contracts and storage, another 
means for creating stability is through the use of financial derivatives.  The general 
concept behind a derivative is to lock-in a forward natural gas price with a hedge, 
consequently eliminating exposure to significant swings in rising and falling prices. 
Financial derivatives include futures, swaps, and options on futures or some combination 
of these. 

 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 243



Natural gas futures contracts are actively traded on the New York Mercantile Exchange 
(NYMEX). The use of futures allows parties to lock-in a known price for extended periods 
of time (up to 6 years) in the future. Contracts are typically made in quantities of 10,000 
dekatherms to be delivered to agreed-upon points (e.g., Sumas, Station 2, AECO, 
Northwest Pipeline Rockies, etc.)  In a “swap”, parties agree to exchange an index price 
for a fixed price over a defined period.  In this scenario, Cascade would be able to provide 
its customers with a fixed price over the duration of the swap period.  In theory the idea is 
to level the price over the long term. Futures and swaps are typically called “costless” 
because they have no up-front cost. Unlike futures and swaps, an option on futures only 
provides protection in one direction—either against rising or falling prices.  For example, if 
Cascade wanted to protect itself against rising gas prices but keep the ability to take 
advantage of falling prices, Cascade can purchase a “call” option on a natural gas future 
contract. This arrangement would give the Company the right (but not the obligation) to 
buy the futures contract at a previously determined price (“strike price”).  Similar to 
insurance, this transaction only protects the company from volatile price spikes, via a 
premium. The premium is typically a function of the variance between the strike price 
compared to the underlying futures price, the period of time before the option expires, and 
the volatility of the futures contract. 

 
Portfolio Purchasing Strategy 
Cascade’s Gas Supply Oversight Committee (GSOC) oversees the Company’s gas supply 
purchasing strategy.  Beginning with the 2004/05 gas supply portfolio, Cascade has 
employed a more rigorous gas procurement strategy for both physical gas supplies and for 
hedging the price of the core portfolio.  Cascade has contracted for physical supplies for 
up to three years (based on a warmer-than-normal weather pattern).  The Company’s 
current gas procurement strategy is to have physical gas supplies under contract for 100% 
of year one’s warmer than normal core needs, 66% of year two, and 33% of year three. 
This strategy results in the need to contract annually for approximately one-third of the 
core portfolio supply needs for the upcoming three-year period.  Under this procurement 
strategy, this leaves roughly 10 to 20% of the annual portfolio to be met with spot 
purchases.  Spot purchases consist of either “First of the Month” deals executed during 
bid week for the upcoming month, or day purchases which are utilized to meet incremental 
daily needs. 

 
Once the portfolio procurement strategy and design has been approved by GSOC, the 
Company employs a variety of methods for securing the best possible deal under existing 
market conditions. Cascade employs a bidding process when procuring Fixed physical, 
Indexed Spot physical, as well as financial swaps used to hedge the price of index based 
physical supplies.  In the bidding process we alert a minimum of three suppliers and/or 
financial counterparties of the specific gas supply transactions Cascade plans to fill. We 
then collect bids from these parties over a period of days or weeks depending on the 
number or time requirements of the packages sought, comparing the indicative pricing to 
each party as well as comparing the information to market intelligence available at the 
time.  Ideally, after monitoring these indicatives and the market, Cascade will award the 
specific packages to individual parties.  Naturally, price is the principle factor; however, 
Cascade also considers reliability, financial health, past performance, and the party’s 
share of the overall portfolio so that we ensure party diversity.  It should be noted that 
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there is always the possibility the lowest market price may be during a period when we are 
initially gathering the price indicatives; in that situation there is a risk that a sudden price 
run-up may lead to filling the transaction at the higher end of the bids over time, or delay 
the acquisition to another time. However, the reverse is also true—the initial price 
indicatives may start high and drop over time allowing us to capture the transaction on the 
downward swing. In the end, timing is always a factor as the market cannot be predicted 
with any certainty. 
GSOC also oversees the Company’s gas supply hedging strategy. The Company’s 
current gas hedging strategy is to hedge 45% of the contracted physical supplies of Year 
One, 30% of Year Two and 15% of Year Three.  Depending on market conditions, the 
strategy allows for the ratchets to increase to 75%, 50% and 30%, respectively, provided 
current market information supports moving to a higher level.  Currently, depressed 
market prices as well as concerns regarding new laws as a result of Dodd-Frank, have 
significantly reduced the need for financial swaps; the Company’s current strategy is to 
rely primarily on fixed-priced physical supplies for hedging purposes. 
Cascade’s programmed buying approach has Cascade negotiating with suppliers and/or 
financial institutions throughout the year, loosely grouped during three specific time 
periods (Spring, Summer, and Fall).  Ideally, the periods are designed so that each pricing 
basin (Sumas, Rockies, AECO) has financial swaps or fixed-priced physical supplies in 
each of the three buy periods.  Typically, financial swaps are contracted in amounts in 
standard blocks of 10,000 dths.  While it is possible to contract for other amounts, 
deviating from the standard blocks could potentially result in having to pay a premium as it 
is harder for the financial institution to hedge that odd amount with one of their 
counterparties. As a relatively small LDC, Cascade’s ability to hedge in standard blocks is 
severely limited.  Dividing the blocks into numerous smaller or odd sizes would incur 
increased transactional costs. In fact, some trading partners will not even consider 
executing a transaction that has varying volumes or are of a non-standard size. 
Consequently, Cascade’s procurement and hedging periods are designed with these 
concerns in mind while trying to ensure that the total notional volume to be contracted is 
spread as equally as possible across the buy periods. 
 
Utilizing the consistency of a programmed buying method as described above should help 
ensure that any locked-in prices provide stability over time, in addition to preventing 
Cascade from being over or under hedged.  In the current contract year and beyond, 
Cascade plans to annually review our gas procurement physical and hedging strategy 
and, if unchanged, the company would continue its physical and hedging strategies as 
outlined above. 
 
Cascade believes its gas procurement strategy is achieving diversity and flexibility in its 
gas supply portfolio through a combination of physical and financial structures.  This goal 
encompasses not only supply basin origination and capacity limitations, but also includes 
a combination of pricing options that will assist Cascade in minimizing exposure to price 
volatility.  The programmed buying approach to locking in a significant portion of gas 
prices maintains a market sensitive and balanced supply portfolio that continues to 
represent stable pricing as well as secure physical supplies for the Company’s core 
customers. 
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Resource Integration 
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Resource integration is the last step in Cascade’s IRP process.   It involves finding the 
least cost mix of demand and supply side resources given the forecasted load requirements 
of the core customers.  The tool used to accomplish this task is a computer optimization 
model known as SENDOUT™.  This model permits the Company to quickly develop and 
analyze a variety of resource portfolios to help determine the type, size, and timing of 
resources best matched to forecast requirements.  SENDOUT™ is very powerful and 
complex. It operates by combining a series of existing and potential demand side and 
supply side resources and optimizes their utilization, at the lowest net present cost over 
the entire planning period, for a given demand forecast. 
Resource Optimization Analysis Tools 
SENDOUT™’s broad capabilities allow the Company to develop supply and demand 
relationships that closely mirror Cascade’s existing operations.  Cascade continued to 
model demand areas grouped by the various pipeline zones, a practice that began with 
the 2008 IRP.  A copy of the network diagram is shown in Figure 7-A on the following 
page. These demand centers reflect on a daily basis, the aggregate 20 year load forecasts of 
Cascade’s core market customers being served from either Northwest Pipeline GP (NWP) 
or Gas Transmission Northwest (GTN) interstate pipeline facilities.  Individual transportation 
segments, storage, supply and demand side resources, both existing and potential, are 
targeted to these pipeline zones.  This level of precision allows SENDOUT™ to consider 
each resource on an individual basis within the portfolio while also recognizing where 
physical system limitations exist.   Resource characteristics such as a supply contract’s daily 
delivery capability, minimum take requirements, maximum daily transport capability by 
individual segment, and storage inventory limitations and withdrawal and injection curve 
characteristics can be part of each resource’s basic model inputs.  The ability to model 
resources in this fashion allows SENDOUT™ to tailor its optimization within envisioned 
constraints and ensures that the model’s optimal solution can work under anticipated 
operating conditions. 

 
However, because SENDOUT™ utilizes a linear programming approach, its results  are 
considered “deterministic”.  For example, the model knows the exact load and price for 
every day of the planning period based on the analyst’s input and can therefore minimize 
costs in a way that would not be possible in the real world.  Therefore, it is important to 
acknowledge that linear programming analysis provides helpful but not perfect information to 
guide decisions. 

 
Since decisions are made in the context of uncertainty about the future, in 2006 Cascade 
purchased VectorGasTM.  VectorGasTM   was an add-in product to the SENDOUT™ model 
that facilitates the ability to model gas price and load uncertainty (driven by weather) into 
the future.  VectorGasTM  utilizes a Monte Carlo approach in combination with the linear 
programming approach in SENDOUT™.  The VectorGasTM functionality was integrated in 
the SENDOUT™  software with Version 12.5 which is the platform that Cascade prepared 
its integration analysis. The addition of the Monte-Carlo modeling capability provides 
additional information to decision makers under conditions of uncertainty.   This tool 
continues to enhance the robustness of the Company’s long-term resource planning and 
acquisition activities. 
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FIGURE 7-A 
 

 

 
 

Scenarios versus Simulations 
Prior to discussing the modeling process, inputs, and ultimately the results of the analyses, a 
brief discussion of the term scenarios versus simulations is necessary. As stated earlier, 
SENDOUT™ relies on a series of inputs or assumptions and then solves for the least cost 
solution based on the information provided to the model.  Each group of assumptions is 
considered a scenario. For example, the company models medium load growth under 
average weather conditions where the assumed daily weather pattern is input into the 
SENDOUT™ model.  The company also runs scenarios utilizing the low and high growth 
forecasts and historically has run several different price assumption scenarios. The results of 
each of these scenarios provide an answer or a least cost solution, which the optimization 
model has solved based on its perfect knowledge.  Historically, this has provided the range 
of expected outcomes.  However, with the addition of the Monte-Carlo functionality, the 
Company can now run simulations to determine if the scenario results are reasonable and to 
provide an expected range of results based on a statistical analysis. 
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Table 7-1 provides the list of scenarios included in this IRP and their key assumptions.  To 
assess the impacts due to variations due in pricing and weather the company ran Monte- 
Carlo simulations on the Basecase scenario.   The Company utilized the Basecase scenario 
as it represents the scenario Cascade considers most likely to be experienced over the 
planning horizon. 
 
The basecase (Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event) includes existing supply contracts, incremental supplies (peaking, annual, 
seasonal and citygate) from various receipt points (AECO, Rockies, Sumas, Station 2 and 
Malin).  Other incremental supplies also include biogas and satellite LNG (behind citygate).  
The basecase includes current upstream pipeline transport capacity, as well as Ruby and 
incremental NWP and GTN capacity. We also included Cascade’s current Jackson Prairie 
storage accounts, our Plymouth LNG account, as well as the potential to obtain a third party’s 
Jackson Prairie account, Ryckman Creek or Mist storage. 
 
In addition to the 200 draws, the Company prepared several sensitivity scenarios to test 
the resource selections when the baseline conditions were changed. Table 7-2 below 
describes those sensitivity scenarios. 

 
 

Decision Making Tool 
Analysis of optimization model results and other operational and contractual constraints 
allows Cascade to make more informed resource decisions.   The IRP optimization model 
output and Monte-Carlo simulation analysis will provide the quantifiable output from 
numerous model inputs.  The model does not prescribe the ultimate resource portfolio.  It 
can only determine the least cost set of resources given their specific pricing and 
quantifiable constraint characteristics.  However, there are many other combinations of 
resources that may be available over the planning horizon.  Cascade must still make 
subjective risk judgments about unquantifiable and intangible issues related to resource 
selections.  These will include future flexibility, supplier deliverability risk, pipeline(s) risk, 
financial risk to the utility and its ratepayers, operational constraints, regulatory risk, etc. The  
risk  judgments  are  combined  with  the  quantitative  IRP  analysis  to  form  actual 
resource decisions. 
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TABLE 7-1 
SUMMARY OF PORTFOLIO ANALYSIS AND RESOURCE ALTERNATI VES 

 

ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO 
Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2934 All in Case  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

  
 

2925 As Is Scenario Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

 
 

2929 Limited Canadian 
Imports 

 
Current Station2 Incremental NOVA AECO Year, Seas, Spot 

Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 

Current GTN Incremental NWP Rockies Year, Seas, Spot 

Current NWP Incremental Ruby Station2 Year, Seas, Spot 

Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 

Incremental JP Pacific Connector Satellite LNG  

Mist Storage N-MAX-Stan-Madr WA Expansion 

DSM as a supply N-MAX  Madr I-5 
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ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO 
Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2927 Ryckman Creek  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

 
 

2928 Mist  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 

Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 

Current GTN Incremental NWP Rockies Year, Seas, Spot 

Current NWP Incremental Ruby Station2Year, Seas, Spot 

Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 

Incremental JP Pacific Connector Satellite LNG  

Mist Storage N-MAX-Stan-Madr WA Expansion 

DSM as a supply N-MAX  Madr I-5 
 

 

2928 Mist and Ryckman 
Creek 

Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

 
 

2930 T-South 
Enhancement/Souther
n Crossing with 
Limited Canadian 

Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2 Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 
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ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO 
Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2930-1 T-South 
Enhancement/Souther
n Crossing  

Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2 Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

 
 

2931 Pacific Northwest 
Regional (NMAX, WA 
Expansion, Palomar) 

 
Current Station2 Incremental NOVA AECO Year, Seas, Spot 

Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 

Current GTN Incremental NWP Rockies Year, Seas, Spot 

Current NWP Incremental Ruby Station2Year, Seas, Spot 

Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 

Incremental JP Pacific Connector Satellite LNG  

Mist Storage N-MAX-Stan-Madr WA Expansion 

DSM as a supply N-MAX  Madr I-5 
 

 

2932 Pacific Connector  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

 
 

2933 Incremental JP  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 
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TABLE 7-2 
SENSITIVITIES ANALYSES 

 
 
Scenario Name Key Assumptions 
High Growth Strong Economic Growth result in High Load growth, Average 

Weather, Medium Gas Prices 
Low Growth Economic Conditions result in Low Load growth, Average Weather, 

Medium Gas Prices 
Environmental Externalities 
Carbon 1 

Medium Load Growth, Average Weather, Assumes Carbon Adder 
Implemented in 2017 for CO2 emissions at $15/ton with adder 
increasing annually by 3% plus CPI (Consumer Price Index) 

Environmental Externalities 
Carbon 2 

Medium Load Growth, Average Weather, Assumes Carbon Adder 
Implemented in 2017 for CO2 emissions at $20/ton with adder 
increasing annually by 3% plus CPI (Consumer Price Index) 

Environmental Externalities 
Carbon 3 

Medium Load Growth, Average Weather, Assumes Carbon Adder 
Implemented in 2017 for CO2 emissions at $30/ton with adder 
increasing annually by 3% plus CPI (Consumer Price Index) 

 
 
 

Key Inputs 
Demand Forecast Items & Weather Assumptions 
The optimization process compares a portfolio of resources against a specific demand 
requirement. SENDOUT™ generates a daily demand forecast by combining base load and 
temperature sensitive usage factor inputs with a specified daily temperature pattern input. 
The company develops usage factors for each of the zones shown on Figure 7-A; this 
includes nine demand centers on NWP and one on GTN which is utilized to meet Cascade’s 
Central Oregon load.     In order to develop the temperature sensitive usage factors on a 
zone by zone basis, the company reviewed pipeline deliveries for the 2004 through 2010 
period and developed monthly use per customer per degree day factors. The annual 
customer growth rates from the low, medium and high forecasts discussed in Section 3 were 
developed for each of the NWP zones and were applied to 2010 monthly core customer 
counts.  Weather patterns for each of the zones were developed based on 5 distinct 
weather areas.  The weather areas and their applicability to each of the zones are shown in 
Appendix B-1. 

 
Prior to the 2007 IRP, the company had developed daily temperature patterns to estimate 
the impact of weather ranging from warmer than normal to design conditions, with the 
expected portfolio being one with average weather.   The average weather pattern 
historically had been based on the 20 year average excluding the high/low annual degree 
day totals to develop an annual total for each area.  These totals were then allocated to 
the daily readings based on the 90/91 winter pattern since that was the most recent year in 
the company’s weather history with a peak day reading of 61 DDs.   However, with the 
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ability to run Monte-Carlo simulations, the company modified its approach and developed its 
“average” weather pattern based on the company’s 60+ year weather history, and the 
expected degree days for each month.  The average pattern for each area was approached 
on a month-by-month expected value and then the degree days were allocated within the 
month based on the past years’ average daily distribution.  Since a peak event can occur 
in an otherwise normal weather year, the average weather scenario includes one 3-day 
peak event, which includes a design day reading of 61 degree days system wide. 

 

Demand Side Alternatives 
For purposes of this IRP, the Company has utilized the annual achievable potential 
schedule shown on Table 6-6 in Section 6 as an input to the optimization model. Because 
the company models demand by individual zone, conservation has been treated as a “must-
take” supply alternative available at the pipeline citygate level. This approach allows the 
conservation resource to displace supply and pipeline transportation resources that would 
otherwise be necessary to meet demand requirements.   For purposes of modeling, 80% of 
the identified Oregon Conservation resources are assumed to occur on the GTN pipeline 
with the remaining 20% occurring on Northwest pipeline.   Washington conservation was 
modeled as a must-take resource at the NWP citygate.  Because the acquisition of DSM 
is dependent upon a number of small purchases, determining which pipeline zones will 
procure the most conservation at this point is still premature.  In future planning cycles, the 
company will continue to review the results of the participation levels and determine if more 
detailed assumptions on conservation acquisition can be modeled. Under the basecase 
scenario the company has assumed that conservation resources could be purchased, on 
a levelized cost per therm basis of $6.  The cost per therm figure of  $6 is an estimate of 
the combined Total Resource Cost for all measures included in the program, including 
program delivery and administration costs. 

 

Supply Side Resource Alternatives 
For modeling purposes, supply side alternatives are grouped into one of three categories: 
gas supply, storage facilities, or pipeline transportation.  As discussed in Section 5, some 
of the supply alternatives include one or more of these categories.  For example, a gas 
supply resource may be delivered at Cascade’s citygate, essentially reducing the 
requirement for firm pipeline capacity.  A satellite LNG facility (whether trucked in or 
liquefied on site) located within Cascade’s distribution system can reduce the need for 
pipeline capacity on a peak day as the supplies will be available to be directly flowed into 
Cascade’s local system.  The following table provides a high level summary of the 
resource alternatives considered over the planning horizon. 
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Table 7-3 

Supply Side Alternatives Modeled 
Resource Scenario Considered 

Conventional Gas Supply Contracts with 
annual, seasonal or winter only characteristics 
delivered to Northwest Pipeline & GTN 
Systems 

 
 
 

All 
Conventional Gas Supply Peaking 
Contracts Delivered to Northwest Pipeline 
& GTN Systems 

 
 

All 
Gas Supply Peaking Contract delivered to 
Cascade's citygates 

 
All 

LNG Import Supplies Delivered to 
Northwest Pipeline System 

 
All 

Satellite LNG Storage within Cascade's 
distribution sytem 

 
All 

Additional Pipeline Capacity secured 
through medium--long term capacity 
agreements 

 
 

All 
 
 
 

Natural Gas Price Forecast 
Price volatility has become an on-going factor in the natural gas industry since 2005. 
Prices in the natural gas market continued to be volatile through 2008 (upwards to $13 per 
dth), but have since dropped considerably (currently around $3-$4).  As discussed in 
Section 5, natural gas prices will continue to be influenced by demand, oil price volatility, 
the global economy, electric generation, new extraction technologies, hurricanes and other 
weather activity.  As a result, it is impossible to accurately estimate what future natural gas 
prices will be over the planning horizon.  However, Cascade has considered price 
forecasts from several sources, such as Wood Mackenzie, Energy Information 
Administration, the Financial Forecast Center’s forecast, as well as our observations of the 
market to develop our low, base and high price forecast. As mentioned earlier, details of 
the company’s price forecast can be found in Appendix E. 

 
The Company compared the Monte-Carlo price simulation results to the low, base and 
high forecasts and found that the 200 draws captured the same range of pricing outlined in 
the forecasts shown in the Appendix.  Therefore, individual deterministic runs under the 
low and high price forecast were not run. 

 
Integration Results and Key Findings 
As described earlier in this section, Cascade performed several different scenarios and 
the results are summarized below.  However, it should be noted that the results of 
these analyses should be considered broadly. Like all analyses, the results of the resource 
optimization models are dependent upon the input assumptions provided.  Scenario and 
Monte-Carlo analysis help by providing information on the ranges of input assumptions. 
Whether  Cascade  eventually  secures  these  particular  resources,  acquires  ones  of 
comparable size and characteristics, or decides on an alternative approach is subject to 
ongoing  resource  investigation  and  evaluation  activities. Specific resources  made
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available to the model at this time may or may not be physically available at the time they 
are needed or economically attractive in comparison to alternatives that may become 
available in the future.  Therefore, prior to securing any of these resources, additional 
analyses of the specific resource must be completed. 

 
The results of the various scenarios are fairly consistent and reveal the following general 
trends: 

 
 

• Even with energy efficiency programs, Cascade will need to acquire additional 
capacity resources to meet anticipated peak day requirements, due to Cascade’s 
continued growth in its residential and commercial customer base.  Several of 
Cascade’s existing transportation agreements will expire over the next several 
years. In most cases, Cascade has the unilateral right to extend or cancel the 
expiring contracts upon one year’s notice.  As a result, the company will have the 
opportunity to review alternatives to extend or replace those contracts. 

 
 

• Satellite LNG/Peak shaving facilities located within Cascade’s distribution system 
(for example Zones 10 and 11—the Wenatchee lateral) may also be an attractive 
alternative to incremental pipeline capacity in areas where physical limitations at the 
gate stations would result in even higher costs associated with a pipeline solution. 
There may be additional advantages to such a strategy to the extent a facility could 
be strategically located on a portion of the distribution system that will eliminate or 
reduce distribution system constraints. 

 

• Based on the shale boom, continuing low price supplies and increasing demand in 
Asia, it looks like LNG will become an exporter from the Pacific Northwest as 
opposed to importing.  In a situation such as that with Pacific Connector, Cascade 
will not become a shipper to the export facility but rather we will compete for 
supplies at the Malin hub where several pipelines, including Pacific Connector will 
have supply trading activities.  

 
• We considered the impact of possible reductions in exports of gas supplies 

physically produced in British Columbia and Alberta, by limiting the amount of 
physical Canadian supplies that could be exported via existing infrastructure at 
Station 2, Sumas or AECO to approximately 60% by not making several packages 
of these supplies available to the model..  Under this scenario, the model chose to 
increase the amount of imported Rockies gas via either Ruby/Malin transaction or 
Malin/Stanfield exchange.  Given the proliferation of shale gas, we do not see 
access to Canadian gas being a problem—gas will be available—however, we will 
be competing with many parties and consequently, may experience potential 
volatility and price spikes. 

 
• We modeled Ryckman Creek storage at varying reservation rates and working  

inventory levels.  In a range of reservation rates that are enssentially equivalent to 
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slight lower than Jackson Prairie expansion and significantly higher, SENDOUT 
consistently selected Ryckman Creek storage with working inventory between 
300,000 and 500,000.  It should be noted that the model also suggested picking up 
incremental GTN backhaul service as well as increased amounts of Ruby capacity. 
The model selected incremental Ruby capacity both on a seasonal basis as well as 
an annual basis, depending on reservation rate.  It appears that Cascade should 
continue to hold discussions with Ryckman Creek as well as do additional al 
analysis in order to make a final determination of what level of participation would 
be appropriate. 

 
• Incremental Jackson Prairie storage was also selected by the model.  The company 

will continue to evaluate potential options to acquire more on system storage 
capabilities.  However, it is worth noting that when we ran incremental Jackson 
Prairie as well as giving the model the option to pick up Mist, Jackson Prairie was 
selected.  Using the current tariff rate for Mist, the model did not select Mist as a 
storage alternative, even when attached to discounted or current NWP 
transportation. 

 
• 20 year portfolio costs on a Net Present Value (NPV) basis, are expected to 

range between $2,448,210,000 to $3,216,376,000 for the planning period, with an 
average cost per therm ranging between $.354 and $.447. 
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Table 7-4 on the following page summarizes the results from each of the modeling 
scenarios mentioned in Table 7-1. 

 
Table 7-4 

SUMMARY OF PORTFOLIO ANALYSIS RESULTS 
 
ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO and 

RESULTS DISCUSSION 
Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2934 All in Case  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

  
The All In Case run allows the company to see what the model would 
selcect if all current and probably resources are available. 
 
AECO supplies, as the cheapest basin in the horizon, were selected, 
which makes sense as T-South Enhancement is essentially creates a 
slight discount to T-South on Spectra. Almost four times as much AECO 
is selected as compared of the base case. Gas at Malin on its way to 
the LNG facility is not selected as there are multitude of less expensive 
resources (for completion purposes we treat Pacific Connector supplies 
at Malin priced at AECO Plus $4, to mimic the Asian competition for the 
supplies. The proposed regional pipeline is is selected to take gas from 
Stanfield, past Madras and on to Bellingham.  It is important to note that 
we set the transport rates for Palomar, N-MAX and WA South 
Expansion at approximately 3X times the current NWP rate.  Until the 
pipeline(s) reveal the rates, we cannot reliably count on this as a valid 
resource option for the base case.  Ryckman Creek is selected at levels 
between .3 and 5 Bcf, and is consistently selected regardless of the 
scenario.  Hence we believe it is logical to include Ryckman Creek as 
part of the base case. 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 259



ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO and 
RESULTS DISCUSSION 

Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2925 As Is Scenario Current Station2 Incremental NOVA AECO Year, Seas, Spot 

Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 

Current GTN Incremental NWP Rockies Year, Seas, Spot 

Current NWP Incremental Ruby Station2Year, Seas, Spot 

Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 

Incremental JP Pacific Connector Satellite LNG  

Mist Storage N-MAX-Stan-Madr WA Expansion 

DSM as a supply N-MAX  Madr I-5 
 The As Is Case run allows the company to see what the model does 

without the alternative resources attached.  It sets a bench mark to test th 
validity of the information (for instance comparing system costs the first 
year to the most recent PGA).  Additionally, the model is given a some 
minor limits to determine see the range of served and unserved peak day 
load is.  Unserved during the planning horizon was approximately 
5,217,000 therms. 

2929 Limited Canadian 
Imports 

 
Current Station2 Incremental NOVA AECO Year, Seas, Spot 

Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 

Current GTN Incremental NWP Rockies Year, Seas, Spot 

Current NWP Incremental Ruby Station2 Year, Seas, Spot 

Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 

Incremental JP Pacific Connector Satellite LNG  

Mist Storage N-MAX-Stan-Madr WA Expansion 

DSM as a supply N-MAX  Madr I-5 
  

 
  In this scenario no AECO other than a small amount of an expensive 

supply (AECO plus $0.26) was made available to the model.  In the base 
case none of the expensive AECO gas is selected.  As expected, the 
model selects an additional 8000 dths of Ruby capacity and ramps up the 
Ryckman Creek to .5 Bcf.  Ruby volumes double compared to the base 
case. 
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ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO and 
RESULTS DISCUSSION 

Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2927 Base Case  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

  
We chose this combination as the base case in that it contains the solid 
mix of existing supplies and transport.  As identified earlier, Ryckman 
Creek storage is consistently selected by the model regardless of the 
scenarios so we it is advisable to consider this a viable resource for the 
horizon.  Incremental JP is not currently available or anticipated.  While we 
have managed to pick up some of PSE’s excess JP storage it appears 
from theirs (and other LDCs IRPs) that the ability to pick up long-term  
storage from existing customer is not likely.  Unless steeply discounted, 
the model did not select Mist Storage when it was run separately,  We will 
watch for an open season, but at this point given the model results this 
doesn’t strike us as prudent choice for the base case.  In most of the runs 
for T-South/Southern Crossing, that resource was only selected  at 
volumes of less than 2000 dths/day; the volume is insignificant and the 
nomination scheduling is operationally more complicated (Westcoast, 
Fortis, South Crossing, Nova, Foothills, GTN) .  We see limited value in T-
South Enhancement at this time. We have excluded Pacifc Connector 
supplies at Malin from the base case as it is only selected during cold 
events (e.g. Dec peak day), but it is not certain that the pipeline will get 
built to the LNG facility, let alone have supplies competitively priced for 
Cascade to obtain.  The N-MAX and WA Expansions seem attractive on 
the surface in that the projects are along our distribution system—
however, there are too many unknowns between the various partners 
(FERC approval, rates, final paths) so it seems imprudent to include these 
resources at this time as viable resource candidates for the base case.   
The has been a bit of interest raised in the last year or so by parties 
seeking to move biogas on the distribution system;  additionally, we still 
view Satellite LNG at specific locations to be a cost effective solution to 
meet winter loads without incurring the additional expense of pipeline 
infrastructure.  Therefore, we include small amounts of these potential 
resources in the base case portfolio.   
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ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO and 
RESULTS DISCUSSION 

Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2928 Mist  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 

Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 

Current GTN Incremental NWP Rockies Year, Seas, Spot 

Current NWP Incremental Ruby Station2Year, Seas, Spot 

Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 

Incremental JP Pacific Connector Satellite LNG  

Mist Storage N-MAX-Stan-Madr WA Expansion 

DSM as a supply N-MAX  Madr I-5 
 Unless steeply discounted, the model did not select Mist Storage when it 

was run separately, We will watch for an open season, but at this point 
given the model results this doesn’t strike us as prudent choice for the 
base case.  We ran this particular scenario without the completion of  
Ryckman Creek but the model still did not select Mist. 

2928 Mist and Ryckman 
Creek 

Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

 We modeled Ryckman Creek storage at varying reservation rates 
and working inventory levels.  In a range of reservation rates that are 
essentially equivalent to slight lower than Jackson Prairie expansion 
and significantly higher, SENDOUT consistently selected Ryckman 
Creek storage with working inventory between 300,000 and 500,000.  
It should be noted that the model also suggested picking up 
incremental GTN backhaul service as well as increased amounts of 
Ruby capacity. The model selected incremental Ruby capacity both 
on a seasonal basis as well as an annual basis, depending on 
reservation rate.  It appears that Cascade should continue to hold 
discussions with Ryckman Creek as well as do additional al analysis 
in order to make a final determination of what level of participation 
would be appropriate. 
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ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO and 
RESULTS DISCUSSION 

Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2930 T-South 
Enhancement/Souther
n Crossing with 
Limited Canadian 

Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2 Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

  
In most of the runs for T-South/Southern Crossing, that resource was only 
selected at volumes of less than 2000 dths/day; the volume is insignificant 
and the nomination scheduling is operationally more complicated 
(Westcoast, Fortis, South Crossing, Nova, Foothills, GTN) .  We see 
limited value in T-South Enhancement at this time.  We left the same 
parameters as the “Limited Canadian supplies” the only noticeable change 
was an increase of T-South supplies moving to Kingsgate to serve Oregon 
load.   

2930-1 T-South 
Enhancement/Souther
n Crossing  

Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2 Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

 When no restrictions were placed on Canadian supplies the model did 
select a higher level  of volumes to run on T-South/Southern Crossing, It 
should be noted that this resource is bi-directional, and even though it was 
the lease expensive leg the model never selected the Kingsgate to 
Huntingdon/Sumas path. While the volumes have increased  the 
nomination scheduling is operationally more complicated (Westcoast, 
Fortis, South Crossing, Nova, Foothills, GTN) .  We see limited value in T-
South Enhancement at this time.  We left the same parameters as the 
“Limited Canadian supplies” the only noticeable change was an increase 
of T-South supplies moving to Kingsgate to serve Oregon load.   
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ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO and 
RESULTS DISCUSSION 

Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2931 Pacific Northwest 
Regional (NMAX, WA 
Expansion, Palomar) 

 
Current Station2 Incremental NOVA AECO Year, Seas, Spot 

Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 

Current GTN Incremental NWP Rockies Year, Seas, Spot 

Current NWP Incremental Ruby Station2Year, Seas, Spot 

Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 

Incremental JP Pacific Connector Satellite LNG  

Mist Storage N-MAX-Stan-Madr WA Expansion 

DSM as a supply N-MAX  Madr I-5 
 The N-MAX and WA Expansions seem attractive on the surface in that the 

projects are along our distribution system—however, there are too many 
unknowns between the various partners (FERC approval, rates, final 
paths) so it seems imprudent to include these resources at this time as 
viable resource candidates for the base case.   We priced these at 
approximately 3X the NWP tariff;  still the model looked at this a viable 
solution to Zone 30 problems (it selected up to 26,000 dths/day when 
given the ability to resize the resource).   We will need to keep an eye on 
this project as it has the potential, combined with incremental NWP to 
address shortfalls in both 30S and 30W. 

2932 Pacific Connector  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

 Gas at Malin on its way to the LNG facility is not selected as there are 
multitude of less expensive resources (for completion purposes we 
treat Pacific Connector supplies at Malin priced at AECO Plus $4, to 
mimic the Asian competition for the supplies. Oddly enough, during the 
winter this supply was selected in leiu of citygate supplies on GTN. The 
was no notable increase in the incremental GTN backhaul so it 
appears the resource is has limited use. 
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ID SCENARIO NAME KEY  ELEMENTS IN SENDOUT  SCENARIO and 
RESULTS DISCUSSION 

Medium Load Growth, Medium Gas Price Forecast, Average weather with 
Peak Event.  All elements considered.  All items in RED mean that 
elements was excluded from the scenario 

2933 Incremental JP  
Current Station2 Incremental NOVA AECO Year, Seas, Spot 
Current NOVA-Foothills Incremental GTN Sumas Year, Seas, Spot 
Current GTN Incremental NWP Rockies Year, Seas, Spot 
Current NWP Incremental Ruby Station2Year, Seas, Spot 
Current Ruby JP1, JPExp, JP3-4, LS Citygate GTN, NWP 

   Ryckman Crk Storage T-South-So Crossing BioNatualGas 
Incremental JP Pacific Connector Satellite LNG  
Mist Storage N-MAX-Stan-Madr WA Expansion 
DSM as a supply N-MAX  Madr I-5 

 With similar pricing to JP Expansion, the model selected up to .3 Bcf  of 
working inventory.  We specifically tied the storage to Zone 30 to address 
the shortfalls in the area.  As noted earlier, JP always seems to be desired 
by the model, but the likelihood of another block becoming available to us 
is not high at this point. 
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Table 7-4-A 
SUMMARY OF PORTFOLIO ANALYSIS RESULTS by NPV 

 
ID SCENARIO NAME NPV 20 YEAR 

PORTFOLIO COSTS IN 
$000s 

AVERAGE COST PER 
THEM 

2925 As Is Scenario $           2,457,117 
 

$        0.362529  
 

2927 Base Case $           2,457,398 
 

$        0.362902  
 

2928 Mist $           2,459,606 
 

$        0.363228  
 

2928 Mist and Ryckman Creek $           2,469,211 
 

$        0.365308  
 

2930-1 T-South Enhancement/Southern 
Crossing  

$           2,475,877 
 

$        0.365233  
 

2931 Pacific Northwest Regional 
(NMAX, WA Expansion, 
Palomar) 

$           2,483,584 
 

$       0.366370  
 

2933 Incremental JP $           2,491,648 
 

$       0.367564  
 

2932 Pacific Connector $          2,491,747 
 

$       0.367579  
 

2930 T-South Enhancement/Southern 
Crossing with Limited Canadian 

$          2,498,265 
 

$       0.367875  
 

2929 Limited Canadian Imports $           2,498,317 
 
 

$       0.367882  
 

2934 All in Case $          2,511,442 
 

$       0.372805  
 

 
 
 
 

Peak Day Planning Results 
Figures 7-B-1 through 7-B-3 show the projected peak day requirements compared to the 
Company’s existing capacity resources under the medium load growth forecast.   This 
same comparison was completed for both the high and low load growth forecasts and 
results of the zone by zone analysis are included in Appendix F. Under all growth scenarios, 
the company will require incremental peak day delivery in order to meet Cascade’s 
anticipated peak loads located on the Northwest Pipeline system. This shortfall results from 
the expiration of a leased storage agreement that ended in April 2007.  As discussed in 
Section 5, the company has acquired incremental Jackson Prairie storage inventory and 
withdrawal capability through the participation in the JP expansion open season, which took 
place during early 2006.  The Company has also entered into a companion transportation 
agreement with Northwest Pipeline for the transportation to deliver the stored supplies under 
this agreement to Cascade’s service territory. In the interim, Cascade will meet its peak day 
requirements with citygate peaking resources, acquiring vintage transportation returned to the 
pipeline, and where operational feasible, re-aligning existing contract delivery rights form 
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areas where we project excess capacity to areas where we forecast potential shortfalls. 
 
Figure 7-B-1 

 
Figure 7-B-2 
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Figure 7-B-3 
 

 
 
 
 
 

 
For modeling purposes, the company included several capacity alternatives to meet peak 
planning needs. Based on the analysis, peak day requirements will be met through a blend 
of resources. For purposes of the graphical depiction, the company has shown the 
incremental conservation resources as a capacity resource. As shown in Figures 7-C-1 
through 7-C-3, incremental pipeline capacity on NWP, GTN, along with a combination of 
citygate peaking, Ruby and satellite LNG alternatives will be used to meet growing peak 
requirements. 
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FIGURE 7-C-1 
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FIGURE 7-C-2 
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FIGURE 7-C-3 
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Annual Load Requirements and Weather Uncertainty 
The annual load requirements will vary dramatically based on the weather assumptions. 
Through the use of SENDOUT™  Monte-Carlo functionality, the company has the ability to 
analyze the impacts of weather on its load forecast. Figure 7-D shows the overall expected 
range of the load forecasts, before considering load reductions that can be achieved through 
incremental conservation programs. The chart provides the upper parameter, which is based 
on the assumption that the high load growth forecast occurs, with the lower parameter 
occurring under the low load growth forecast. Capturing the uncertainty around the medium 
load growth forecast was accomplished through SENDOUT™’s Monte-Carlo functionality. 
The Monte-Carlo simulation performed 200 draws, with each draw calculating the monthly 
load based on the weather as randomly determined by the model for each of the weather 
zones.  Figure 7-E provides a more in depth look at the medium scenario results. The 
absolute maximum and absolute minimum amounts depict the minimum or maximum system 
demand from the 200 draws for a particular year. The absolute maximum/minimum does not 
represent any single results for the 20 year planning horizon. 

 
Figure 7-D 

 
 
 

 
 

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 272



FIGURE 7-E 
 
 

Additional tables and graphical analyses summarizing the weather and its impact on the 
annual load forecast are included in Appendix G-1. 

 
To meet this demand, the company will need to acquire a blend of gas supply and 
conservation resources. For purposes of this plan, the company has estimated the level of 
conservation that is achievable over the course of the planning horizon which was discussed 
at length in Section 6. Figure 7-F shows how the company anticipates meeting the projected 
load over the planning horizon under the basecase scenario. Variations in the portfolio in 
order to meet actual load requirements during any year will occur primarily through the 
purchase of just-in-time, or spot gas purchases. 
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FIGURE 7-F 
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Impacts of Price Uncertainty and Overall System Costs 
The ability to accurately forecast long-term gas prices is influenced by two different types of 
uncertainty: uncertainty related to long-term changes in the industry and uncertainty related 
to short-term gas price variability. Contributing to long-term uncertainty are long term supply 
and demand issues, including growth in demand for electric generation, changes in LNG 
import infrastructure, possible pipelines to bring Alaskan and other frontier gas supplies to 
market. Short-term price variability also affects the long-term predictability of gas prices. 
Even if long-term supply and demand outcomes are exactly as projected, actual prices in 
future months will still reflect variability due to short-term market conditions. In order to 
estimate this uncertainty, the Company utilized SENDOUT’s™ Monte-Carlo functionality, to 
analyze the impacts of price on the portfolio costs. Since natural gas is becoming more of a 
national market, the company believes that volatility in the NYMEX prices will have a far 
larger influence on the portfolio’s price volatility compared to the volatility in the AECO, 
Sumas and Rocky Mountain basin differentials.  
 
Figure 7-G shows the overall expected range of the NYMEX prices over the planning 
horizon. The absolute maximum and absolute minimum amounts depicts the minimum 
amount or maximum amount from the 200 draws for a particular year. The Absolute 
maximum/minimum does not represent any single draw result for the 20 year planning 
horizon. 

 

FIGURE 7-G 
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Figure 7-H compares the expected range of NYMEX prices from the Monte-Carlo analysis 
including the Environmental Externality costs that were discussed in Section 6.  The highest 
anticipated NYMEX prices would result if the Scenario 3 Carbon Cost Adder was 
implemented in 2011.  In that scenario, Carbon Cost Adder would increase the baseline 
forecasts by $1.85/dkth beginning in the first year, ramping up to $4.38/dkth over the 20 
year planning horizon.     The impact of the price volatility on the overall cost of the long- 
term portfolio is shown below in Figure 7-I.   Further tables and graphical analyses 
summarizing the pricing simulations are included in Appendix G-2. 
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Table 7-5 summarizes the Net Present Value of the 20-year portfolio costs and average 
cost per therm for each of the scenarios and includes the anticipated range of costs from 
the Monte-Carlo modeling. 

 
TABLE 7-5 

 

 
 

 
Based on the basecase results, Cascade has calculated its avoided costs.  Cascade’s 
avoided cost estimates represent the marginal cost of natural gas usage incremental to 
the forecasted demand.  In other words, avoided cost is the unit cost to serve the next unit 
of demand during any given period of time. If demand-side management measures reduce 
customer demand, the Company is able to “avoid” certain commodity and transportation 
costs.  This concept is important to assessing the proper value to demand-side 
management efforts. As discussed in Section 6, when calculating the avoided cost figures, 
the company includes an incremental cost advantage for conservation resources to 
recognize the non-quantifiable benefits associated with conservation such as price 
certainty and hedge value against future carbon costs. 
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2012 CNGC IRP TAG 5 SELECTIVE PRICE DETAIL PRICE FORECAST 1

PERIOD NYMEX 

CURRENT 

MARKET

CASCADE 

NYMEX LO 

PROJECTED 

PRICE

NYMEX 

CASCADE 

PROJECTED 

PRICE

CASCADE 

NYMEX HI 

PROJECTED 

PRICE

CASCADE 

SUMAS LO 

FORECAST 

PRICE

SUMAS 

CASCADE 

FORECAST 

PRICE

CASCADE 

SUMAS HI 

FORECAST 

PRICE

CASCADE 

ROCKIES LO 

FORECAST 

PRICE

Jan-12 3.084 2.906516749 3.142180269 3.299289282 2.850753704 3.000793373 3.150833041 2.886444478

Feb-12 2.678 2.569279364 2.777599313 2.916479278 2.503803932 2.635583087 2.767362241 2.563893936

Mar-12 2.43 2.367408402 2.559360434 2.687328456 2.281349945 2.401420994 2.521492044 2.35668016

Apr-12 2.335 2.292730229 2.478627274 2.602558638 2.194237722 2.309723918 2.425210113 2.276638605

May-12 1.981 1.894971594 2.04861794 2.151048837 1.677918332 1.766229823 1.854541314 1.865552743

Jun-12 2.737 2.557358083 2.764711441 2.902947013 2.352106317 2.475901386 2.599696456 2.543055205

Jul-12 2.774 2.452826854 2.651704707 2.784289942 2.165795612 2.279784855 2.393774097 2.34135289

Aug-12 2.737 2.433094586 2.630372526 2.761891152 2.244503254 2.362635004 2.480766755 2.319234961

Sep-12 2.728 2.42763872 2.624474292 2.755698007 2.272353551 2.391951106 2.511548662 2.321503508

Oct-12 2.773 2.483101399 2.684433945 2.818655643 2.443401557 2.572001638 2.70060172 2.382251964

Nov-12 2.961 2.58259821 2.791998065 2.931597968 2.907043966 3.06004628 3.213048594 2.488737514

Dec-12 3.243 2.811630722 3.03960078 3.191580819 3.159073237 3.325340249 3.491607262 2.725669747

Jan-13 3.393 3.090018036 3.340560039 3.507588041 3.441342662 3.62246596 3.803589258 3.012243272

Feb-13 3.426 3.08477841 3.334895579 3.501640358 3.432313498 3.612961577 3.793609655 3.062059955

Mar-13 3.419 3.071509457 3.320550765 3.486578303 3.396365685 3.575121774 3.753877862 3.043265132

Apr-13 3.416 3.090399496 3.340972428 3.508021049 2.983713611 3.14075117 3.297788728 3.056119793

May-13 3.461 3.127566897 3.381153402 3.550211072 2.999378135 3.157240142 3.315102149 3.083337143

Jun-13 3.505 3.166393504 3.423128113 3.594284518 3.017466988 3.17628104 3.335095092 3.112691003

Jul-13 3.548 3.207832035 3.467926525 3.641322851 3.050424545 3.210973206 3.371521866 3.091597337

Aug-13 3.569 3.224064452 3.485475083 3.659748837 3.070428705 3.232030215 3.393631726 3.107416924

Sep-13 3.571 3.224750726 3.486217001 3.660527851 3.089091943 3.251675729 3.414259516 3.125322888

Oct-13 3.605 3.258953917 3.523193424 3.699353095 3.133045428 3.297942556 3.462839684 3.171301927

Nov-13 3.713 3.346765781 3.618125169 3.799031428 3.658439123 3.850988551 4.043537978 3.275212496

Dec-13 3.918 3.494475541 3.777811396 3.966701966 3.854547539 4.057418462 4.260289385 3.429517541

Jan-14 4.02 3.671672596 3.96937578 4.167844569 4.032425394 4.24465831 4.456891225 3.61082021

Feb-14 4.01 3.665339085 3.962528741 4.160655178 4.021528284 4.233187668 4.444847051 3.655343862

Mar-14 3.957 3.568244152 3.857561246 4.050439308 3.871083014 4.074824225 4.278565436 3.539499656

Apr-14 3.842 3.550868608 3.838776874 4.030715717 3.431394865 3.611994595 3.792594325 3.516285822

May-14 3.853 3.57246939 3.86212907 4.055235524 3.426501286 3.606843458 3.787185631 3.519994088

Jun-14 3.875 3.592398003 3.883673517 4.077857193 3.410677088 3.590186409 3.769695729 3.521311586

Jul-14 3.914 3.622329072 3.916031429 4.111833 3.441336573 3.62245955 3.803582528 3.497035715

Aug-14 3.933 3.633137675 3.927716405 4.124102226 3.447615688 3.629069145 3.810522603 3.506906675

Sep-14 3.936 3.626235575 3.920254676 4.116267409 3.465585388 3.647984619 3.83038385 3.535362871

Oct-14 3.973 3.673047236 3.970861877 4.16940497 3.510957307 3.695744534 3.880531761 3.5904588

Nov-14 4.058 3.7308408 4.033341405 4.235008476 3.864017778 4.067387135 4.270756492 3.667942827

Dec-14 4.243 3.841781826 4.15327765 4.360941532 4.055821424 4.26928571 4.482749995 3.792594635

Jan-15 4.345 4.183848213 4.523079149 4.749233106 4.336306236 4.56453288 4.792759524 4.155150825

Feb-15 4.315 4.170422365 4.508564719 4.733992955 4.313730597 4.540769049 4.767807502 4.135774111

Mar-15 4.235 4.088543267 4.420046775 4.641049114 4.109010613 4.32527433 4.541538046 4.014018586

Apr-15 4.035 4.036094632 4.363345548 4.581512825 3.8087872 4.009249684 4.209712169 3.937729424

May-15 4.05 4.084347531 4.415510845 4.636286387 3.79143168 3.990980716 4.190529752 3.943880555

Jun-15 4.072 4.09201717 4.423802346 4.644992463 3.729173628 3.925445924 4.12171822 3.906488955

Jul-15 4.109 4.112218128 4.445641219 4.66792328 3.734317496 3.930860522 4.127403549 3.909058904

Aug-15 4.128 4.110570917 4.44386045 4.666053473 3.902547666 4.107944912 4.313342157 3.903989006

Sep-15 4.131 4.073631581 4.403926033 4.624122335 3.92769752 4.134418442 4.341139364 3.937596373

Oct-15 4.167 4.133366487 4.468504311 4.691929526 3.998999172 4.209472813 4.419946453 4.022677055

Nov-15 4.255 4.153232526 4.489981109 4.714480164 4.142052511 4.360055274 4.578058038 4.117284177

Dec-15 4.441 4.265785288 4.611659771 4.84224276 4.368628552 4.59855637 4.828484189 4.19892872

Jan-16 4.541 4.293002898 4.641084214 4.873138424 4.241712543 4.464960572 4.6882086 4.190102357

Feb-16 4.511 4.279920239 4.626940799 4.858287839 4.223565782 4.445858718 4.668151654 4.177083775

Mar-16 4.431 4.165039626 4.502745542 4.727882819 3.963020221 4.171600232 4.380180244 4.002280439

Apr-16 4.221 4.147973796 4.484295996 4.708510795 3.92028804 4.12661899 4.332949939 3.988178015
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2012 CNGC IRP TAG 5 SELECTIVE PRICE DETAIL PRICE FORECAST 2

PERIOD

Jan-12

Feb-12

Mar-12

Apr-12

May-12

Jun-12

Jul-12

Aug-12

Sep-12

Oct-12

Nov-12

Dec-12

Jan-13

Feb-13

Mar-13

Apr-13

May-13

Jun-13

Jul-13

Aug-13

Sep-13

Oct-13

Nov-13

Dec-13

Jan-14

Feb-14

Mar-14

Apr-14

May-14

Jun-14

Jul-14

Aug-14

Sep-14

Oct-14

Nov-14

Dec-14

Jan-15

Feb-15

Mar-15

Apr-15

May-15

Jun-15

Jul-15

Aug-15

Sep-15

Oct-15

Nov-15

Dec-15

Jan-16

Feb-16

Mar-16

Apr-16

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE 

AECO LO 

FORECAST 

PRICE

AECO 

CASCADE 

FORECAST 

PRICE

CASCADE 

AECO HI 

FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE

3.038362609 3.190280739 2.619804183 2.757688614 2.895573044 2.908374518 3.061446861 3.214519204

2.698835722 2.833777508 2.273319773 2.392968182 2.512616592 2.56139512 2.69620539 2.831015659

2.480715958 2.604751756 2.072123224 2.181182341 2.290241458 2.354171242 2.478074992 2.601978741

2.396461689 2.516284774 1.981949904 2.086263056 2.190576209 2.273466819 2.393122967 2.512779116

1.96373973 2.061926716 1.534789937 1.615568355 1.696346773 1.821689386 1.917567774 2.013446163

2.676900215 2.810745226 2.212118879 2.328546188 2.444973498 2.463130759 2.59276922 2.722407681

2.46458199 2.587811089 1.922129902 2.023294633 2.124459365 2.271141092 2.390674833 2.510208575

2.441299959 2.563364957 1.998607229 2.103797083 2.208986937 2.354092233 2.477991824 2.601891416

2.443687903 2.565872298 2.044795205 2.152416005 2.260036805 2.347585919 2.471143072 2.594700226

2.507633647 2.633015329 2.155020953 2.268443108 2.381865264 2.428102644 2.55589752 2.683692396

2.619723699 2.750709884 2.336851449 2.45984363 2.582835812 2.648493384 2.787887772 2.927282161

2.86912605 3.012582352 2.569917068 2.705175861 2.840434654 2.875734068 3.027088492 3.178442917

3.170782392 3.329321511 2.814178377 2.962293029 3.11040768 3.12145193 3.285738874 3.450025817

3.223221005 3.384382055 2.794975658 2.94207964 3.089183622 3.118096922 3.282207286 3.446317651

3.203436981 3.36360883 2.808444941 2.956257833 3.104070724 3.101082901 3.264297791 3.427512681

3.216968203 3.377816613 2.790732717 2.937613387 3.084494056 3.060199446 3.221262575 3.382325703

3.245618045 3.407898947 2.797184844 2.944405099 3.091625354 3.087036187 3.249511776 3.411987365

3.276516845 3.440342687 2.802329637 2.949820671 3.097311704 3.116862578 3.280907977 3.444953376

3.254312987 3.417028636 2.827553116 2.976371701 3.125190286 3.153583914 3.319562014 3.485540115

3.270965183 3.434513442 2.829885578 2.978826924 3.127768271 3.169519136 3.336335933 3.50315273

3.289813567 3.454304245 2.869894827 3.020941923 3.171989019 3.187003068 3.354740072 3.522477075

3.338212555 3.505123183 2.929890498 3.084095261 3.238300024 3.233208569 3.403377441 3.573546313

3.447592101 3.619971706 3.094443657 3.257309113 3.420174568 3.390199704 3.568631267 3.747062831

3.610018465 3.790519388 3.237225445 3.407605731 3.577986018 3.54372935 3.730241422 3.916753493

3.800863379 3.990906548 3.396948655 3.575735426 3.754522198 3.724216675 3.920228079 4.116239483

3.847730381 4.0401169 3.38499493 3.563152558 3.741310186 3.717135583 3.912774297 4.108413012

3.725789111 3.912078567 3.302503888 3.476319882 3.650135876 3.600040916 3.789516754 3.978992592

3.701353496 3.886421171 3.292996619 3.46631223 3.639627842 3.605945818 3.79573244 3.985519062

3.705256934 3.890519781 3.272305011 3.444531591 3.61675817 3.607583404 3.797456215 3.987329026

3.706643774 3.891975963 3.254484477 3.425773134 3.59706179 3.608334343 3.798246677 3.988159011

3.681090227 3.865144738 3.289897162 3.463049644 3.636202126 3.627215943 3.818122045 4.009028147

3.69148071 3.876054746 3.286797759 3.459787114 3.63277647 3.636419118 3.827809597 4.019200077

3.721434601 3.907506331 3.329749444 3.504999414 3.680249385 3.663334788 3.856141883 4.048948977

3.779430315 3.968401831 3.351150861 3.527527222 3.703903584 3.717904389 3.913583568 4.109262746

3.860992449 4.054042072 3.499365225 3.683542342 3.867719459 3.79632588 3.996132505 4.19593913

3.992204878 4.191815122 3.600326063 3.789816908 3.979307754 3.919971424 4.12628571 4.332599995

4.373842973 4.592535122 3.920883939 4.127246252 4.333608564 4.25152256 4.475286905 4.69905125

4.353446433 4.571118754 3.900284464 4.105562594 4.310840724 4.222674657 4.444920691 4.667166726

4.225282722 4.436546858 3.850415767 4.053069229 4.25572269 4.10010836 4.315903537 4.531698714

4.144978341 4.352227258 3.733343714 3.929835488 4.126327263 4.019310083 4.230852719 4.442395355

4.151453216 4.359025877 3.709553439 3.904793094 4.100032749 4.022492102 4.234202213 4.445912323

4.112093636 4.317698318 3.671589285 3.864830827 4.058072368 3.84071827 4.042861337 4.245004403

4.114798846 4.320538789 3.552238558 3.739198482 3.926158406 3.833565672 4.035332286 4.2370989

4.109462112 4.314935218 3.529079833 3.714820877 3.900561921 3.829227543 4.030765834 4.232304126

4.144838287 4.352080202 3.576815597 3.76506905 3.953322502 3.909155418 4.11490044 4.320645462

4.2343969 4.446116745 3.649689433 3.841778351 4.033867268 4.012651736 4.223843933 4.43503613

4.333983344 4.550682512 3.835134253 4.036983424 4.238832596 4.163679967 4.382821018 4.601962068

4.419924969 4.640921217 3.883564728 4.087962872 4.292361015 4.223096031 4.445364243 4.667632455

4.41063406 4.631165763 3.914077825 4.120081921 4.326086017 4.237710351 4.460747738 4.683785125

4.396930289 4.616776804 3.896269723 4.101336551 4.306403378 4.224986669 4.447354388 4.669722108

4.212926778 4.423573117 3.81255876 4.013219747 4.213880734 4.048209633 4.261273298 4.474336963

4.198082121 4.407986227 3.743634119 3.940667494 4.137700868 4.026886463 4.238827856 4.450769249
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2012 CNGC IRP TAG 5 SELECTIVE PRICE DETAIL PRICE FORECAST 3

PERIOD NYMEX 

CURRENT 

MARKET

CASCADE 

NYMEX LO 

PROJECTED 

PRICE

NYMEX 

CASCADE 

PROJECTED 

PRICE

CASCADE 

NYMEX HI 

PROJECTED 

PRICE

CASCADE 

SUMAS LO 

FORECAST 

PRICE

SUMAS 

CASCADE 

FORECAST 

PRICE

CASCADE 

SUMAS HI 

FORECAST 

PRICE

CASCADE 

ROCKIES LO 

FORECAST 

PRICE

May-16 4.236 4.193754584 4.53378874 4.760478177 3.914714317 4.120751913 4.326789508 3.939085196

Jun-16 4.258 4.217376594 4.559326047 4.78729235 3.874482018 4.078402124 4.28232223 3.856231457

Jul-16 4.295 4.235770212 4.57921104 4.808171592 3.856743742 4.059730254 4.262716767 3.800518404

Aug-16 4.314 4.213708975 4.555361054 4.783129107 4.00262199 4.213286305 4.42395062 3.77545823

Sep-16 4.317 4.16908621 4.507120227 4.732476238 4.019786441 4.231354148 4.442921855 3.884500655

Oct-16 4.353 4.222743568 4.565128182 4.793384591 3.836825209 4.038763378 4.240701547 4.023397213

Nov-16 4.444 4.277729092 4.624571992 4.855800591 3.979457441 4.18890257 4.398347698 4.178031555

Dec-16 4.635 4.357140575 4.710422243 4.945943355 4.280617789 4.505913462 4.731209135 4.23859568

Jan-17 4.737 4.410933645 4.768576913 5.007005759 4.339748254 4.568156057 4.796563859 4.288162055

Feb-17 4.707 4.403877193 4.760948317 4.998995733 4.287370524 4.513021605 4.738672685 4.226180372

Mar-17 4.627 4.198408258 4.538819739 4.765760726 3.861986016 4.065248438 4.26851086 3.990885376

Apr-17 4.42 4.280154097 4.627193619 4.8585533 3.844403212 4.046740223 4.249077234 4.023895352

May-17 4.437 4.322044633 4.672480684 4.906104718 3.770459547 3.968904787 4.167350026 3.961079064

Jun-17 4.461 4.3311903 4.682367891 4.916486286 3.684285516 3.87819528 4.072105044 3.903935689

Jul-17 4.5 4.39010983 4.746064681 4.983367915 3.662094567 3.854836386 4.047578206 3.833922932

Aug-17 4.519 4.338516925 4.690288567 4.924802996 3.595977191 3.785239148 3.974501105 3.774374894

Sep-17 4.523 4.255070031 4.600075709 4.830079494 3.702946379 3.897838294 4.092730208 3.919426944

Oct-17 4.56 4.348551171 4.701136401 4.936193221 3.869434035 4.073088458 4.276742881 4.086620366

Nov-17 4.664 4.411620504 4.769319464 5.007785437 4.016894536 4.228310038 4.43972554 4.253469973

Dec-17 4.871 4.49242463 4.856675275 5.099509039 4.337167384 4.565439351 4.793711319 4.307027795

Jan-18 4.984 4.562382393 4.93230529 5.178920554 4.407428602 4.639398529 4.871368455 4.376726393

Feb-18 4.954 4.550263237 4.919203499 5.165163674 4.386503188 4.617371777 4.848240366 4.355363838

Mar-18 4.876 4.331275355 4.682459843 4.916582835 3.951482093 4.159454834 4.367427576 4.145011198

Apr-18 4.669 4.426356893 4.785250695 5.02451323 3.918445617 4.124679597 4.330913577 4.176983625

May-18 4.689 4.482922826 4.846403055 5.088723208 3.839195989 4.041258936 4.243321883 4.155304717

Jun-18 4.719 4.504061916 4.869256126 5.112718932 3.73483573 3.931406032 4.127976333 4.072195373

Jul-18 4.764 4.530178029 4.897489762 5.14236425 3.724023288 3.920024513 4.116025739 4.023657029

Aug-18 4.786 4.496724041 4.861323288 5.104389452 3.707808505 3.902956321 4.098104138 3.980039655

Sep-18 4.792 4.451321071 4.812238996 5.052850946 3.78929166 3.988728063 4.188164466 4.080299465

Oct-18 4.832 4.480277957 4.843543737 5.085720924 3.921024686 4.127394407 4.333764127 4.242442519

Nov-18 4.947 4.557191692 4.926693721 5.173028407 4.118215876 4.33496408 4.551712284 4.380290871

Dec-18 5.167 4.668058666 5.046549909 5.298877405 4.506645143 4.743836992 4.981028842 4.467403972

Jan-19 5.286 4.736283569 5.120306562 5.37632189 4.558235831 4.79814298 5.038050129 4.520832009

Feb-19 5.258 4.723642578 5.106640624 5.361972656 4.545233712 4.784456539 5.023679366 4.507213363

Mar-19 5.182 4.612047334 4.985997118 5.235296974 4.473754781 4.709215559 4.944676337 4.417774075

Apr-19 4.982 4.611973338 4.985917122 5.235212978 4.364743834 4.594467194 4.824190553 4.322101121

May-19 5.004 4.65886375 5.036609459 5.288439932 4.311906433 4.538848877 4.765791321 4.25595336

Jun-19 5.034 4.678714811 5.058070066 5.310973569 4.046572388 4.259549882 4.472527376 4.177759374

Jul-19 5.079 4.713439444 5.095610209 5.35039072 3.980570242 4.190073939 4.399577636 4.122635457

Aug-19 5.101 4.672055502 5.050870813 5.303414353 3.921329186 4.127714933 4.33410068 4.069279716

Sep-19 5.107 4.612263724 4.986231053 5.235542605 4.016051952 4.227423108 4.438794263 4.189107029

Oct-19 5.147 4.640543786 5.016804093 5.267644298 4.197287631 4.418197507 4.639107382 4.392764163

Nov-19 5.262 4.742625327 5.127162515 5.383520641 4.592534359 4.834246694 5.075959029 4.562442335

Dec-19 5.492 4.861207276 5.255359218 5.518127179 4.673612804 4.919592425 5.165572047 4.632956476

Jan-20 5.612 4.930092167 5.32982937 5.596320838 4.697902968 4.945161019 5.19241907 4.649014357

Feb-20 5.587 4.877649548 5.273134647 5.536791379 4.685844029 4.932467399 5.179090769 4.619737972

Mar-20 5.512 4.79516879 5.183966259 5.443164572 4.587657904 4.829113583 5.070569262 4.539563393

Apr-20 5.312 4.777780196 5.165167779 5.423426168 4.48583531 4.721931905 4.9580285 4.42657537

May-20 5.334 4.845823834 5.238728469 5.500664893 4.249804079 4.473477977 4.697151876 4.38197497

Jun-20 5.364 4.855591969 5.249288615 5.511753045 4.143764959 4.361857851 4.579950744 4.290717087

Jul-20 5.409 4.889317231 5.285748358 5.550035776 4.077886135 4.292511721 4.507137307 4.218603689

Aug-20 5.431 4.848447971 5.241565375 5.503643643 4.053557827 4.266902975 4.480248124 4.165994431

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 292



2012 CNGC IRP TAG 5 SELECTIVE PRICE DETAIL PRICE FORECAST 4

PERIOD

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Apr-17

May-17

Jun-17

Jul-17

Aug-17

Sep-17

Oct-17

Nov-17

Dec-17

Jan-18

Feb-18

Mar-18

Apr-18

May-18

Jun-18

Jul-18

Aug-18

Sep-18

Oct-18

Nov-18

Dec-18

Jan-19

Feb-19

Mar-19

Apr-19

May-19

Jun-19

Jul-19

Aug-19

Sep-19

Oct-19

Nov-19

Dec-19

Jan-20

Feb-20

Mar-20

Apr-20

May-20

Jun-20

Jul-20

Aug-20

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE 

AECO LO 

FORECAST 

PRICE

AECO 

CASCADE 

FORECAST 

PRICE

CASCADE 

AECO HI 

FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE

4.146405469 4.353725743 3.734478725 3.931030237 4.127581748 3.97257242 4.181655179 4.390737938

4.059191007 4.262150557 3.712323638 3.907709092 4.103094547 3.924999767 4.131578702 4.338157637

4.000545688 4.200572972 3.664426113 3.857290645 4.050155177 3.879075942 4.083237834 4.287399726

3.974166558 4.172874886 3.618052963 3.808476803 3.998900643 3.85619377 4.059151337 4.262108904

4.088948058 4.293395461 3.658826279 3.851396083 4.043965887 3.944530233 4.152137088 4.359743942

4.235154961 4.446912709 3.762832685 3.960876511 4.158920336 4.06920908 4.283377979 4.497546878

4.397927953 4.61782435 3.884186641 4.088617516 4.293048392 4.226152793 4.448581887 4.671010981

4.461679663 4.684763646 3.905288533 4.110830034 4.316371536 4.287111929 4.512749399 4.738386869

4.513854795 4.739547534 3.953107252 4.161165528 4.369223805 4.336881699 4.565138631 4.793395563

4.448610918 4.671041464 3.919603119 4.12589802 4.332192921 4.274748716 4.499735491 4.724722266

4.200931975 4.410978573 3.80752828 4.007924506 4.208320731 4.035984229 4.248404452 4.460824674

4.235679318 4.447463283 3.760682161 3.958612801 4.156543441 4.069337575 4.283513237 4.497688899

4.169556909 4.378034755 3.739651065 3.936474805 4.133298546 4.058419147 4.272020155 4.485621162

4.109405989 4.314876288 3.715117464 3.910649962 4.10618246 4.004970855 4.215758795 4.426546735

4.03570835 4.237493767 3.644062817 3.835855597 4.027648377 3.934926842 4.142028254 4.349129667

3.973026204 4.171677514 3.572979706 3.76103127 3.949082833 3.879752925 4.083950448 4.28814797

4.125712573 4.331998201 3.661295907 3.853995692 4.046695476 4.031542375 4.243728816 4.455915256

4.301705649 4.516790931 3.800992062 4.001044276 4.20109649 4.192700994 4.413369467 4.634037941

4.477336813 4.701203654 3.909291844 4.115044047 4.320796249 4.300595074 4.526942183 4.753289292

4.533713468 4.760399141 3.954662682 4.162802823 4.370942965 4.35446365 4.583645948 4.812828245

4.607080413 4.837434434 4.020999149 4.232630683 4.444262218 4.424440841 4.657306148 4.890171455

4.584593514 4.81382319 4.003003709 4.213688115 4.42437252 4.403293912 4.635046223 4.866798534

4.363169682 4.581328166 3.878868758 4.083019745 4.287170732 4.189594089 4.410099041 4.630603993

4.396824868 4.616666112 3.840506145 4.042638047 4.24476995 4.214117008 4.435912641 4.657708273

4.374004965 4.592705213 3.813880075 4.014610605 4.215341136 4.199004267 4.420004492 4.641004717

4.286521445 4.500847518 3.770924688 3.969394408 4.167864129 4.118807684 4.335587035 4.552366387

4.235428452 4.447199874 3.711378105 3.906713795 4.102049485 4.074841874 4.289307236 4.503772598

4.189515426 4.398991198 3.668330146 3.861400154 4.054470162 4.054557382 4.267955139 4.481352896

4.295052068 4.509804671 3.730245716 3.926574437 4.122903159 4.131690875 4.34914829 4.566605704

4.465728967 4.689015416 3.857094547 4.060099523 4.263104499 4.282487756 4.507881849 4.733275941

4.610832496 4.84137412 4.013054376 4.224267764 4.435481152 4.426504092 4.659477992 4.892451892

4.702530496 4.937657021 4.0741207 4.288548105 4.50297551 4.51408559 4.751669042 4.989252495

4.758770536 4.996709062 4.135671396 4.353338311 4.571005227 4.567677612 4.808081697 5.048485781

4.744435119 4.981656875 4.118508515 4.335272121 4.552035727 4.554333028 4.794034767 5.033736505

4.6502885 4.882802925 4.123074358 4.340078272 4.557082185 4.463763516 4.698698438 4.93363336

4.549580128 4.777059134 3.972327776 4.181397659 4.390467542 4.363747697 4.593418629 4.82308956

4.479950905 4.70394845 3.979013958 4.188435745 4.397857533 4.343583036 4.572192669 4.800802303

4.397641446 4.617523518 3.923951724 4.130475499 4.336999274 4.269034756 4.493720796 4.718406835

4.339616271 4.556597084 3.857406437 4.060427829 4.26344922 4.213948891 4.435735675 4.657522458

4.283452333 4.49762495 3.797798002 3.997682107 4.197566213 4.175461362 4.395222486 4.61498361

4.409586346 4.630065663 3.877229912 4.081294644 4.285359376 4.289302794 4.515055573 4.740808352

4.623962277 4.855160391 4.046535053 4.259510583 4.472486112 4.475647354 4.711207741 4.946768128

4.802570879 5.042699422 4.1980733 4.419024526 4.639975752 4.609855088 4.85247904 5.095102992

4.87679629 5.120636105 4.236905856 4.459900901 4.682895946 4.680851216 4.927211806 5.173572397

4.893699323 5.138384289 4.256953719 4.481003915 4.705054111 4.697121099 4.944337999 5.191554898

4.862882075 5.106026179 4.241246355 4.464469848 4.68769334 4.667975629 4.913658557 5.159341485

4.778487782 5.017412171 4.272932171 4.497823338 4.722714505 4.586615562 4.828016381 5.0694172

4.659553022 4.892530673 4.132330189 4.349821252 4.567312315 4.526391979 4.764623136 5.002854292

4.612605232 4.843235493 4.125377776 4.342502922 4.559628068 4.504304992 4.741373676 4.97844236

4.516544302 4.742371517 4.061172772 4.274918707 4.488664643 4.41555625 4.647953947 4.880351645

4.440635462 4.662667235 3.98945665 4.199428053 4.409399455 4.346440321 4.575200338 4.803960355

4.385257296 4.604520161 3.927149216 4.13384128 4.340533344 4.299095322 4.525363497 4.751631672
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2012 CNGC IRP TAG 5 SELECTIVE PRICE DETAIL PRICE FORECAST 5

PERIOD NYMEX 

CURRENT 

MARKET

CASCADE 

NYMEX LO 

PROJECTED 

PRICE

NYMEX 

CASCADE 

PROJECTED 

PRICE

CASCADE 

NYMEX HI 

PROJECTED 

PRICE

CASCADE 

SUMAS LO 

FORECAST 

PRICE

SUMAS 

CASCADE 

FORECAST 

PRICE

CASCADE 

SUMAS HI 

FORECAST 

PRICE

CASCADE 

ROCKIES LO 

FORECAST 

PRICE

Sep-20 5.437 4.782241179 5.169990463 5.428489986 4.180914344 4.400962467 4.621010591 4.302825798

Oct-20 5.477 4.837884091 5.230144964 5.491652212 4.338740955 4.567095743 4.79545053 4.50663551

Nov-20 5.597 4.94691827 5.348019752 5.615420739 4.745192958 4.994939956 5.244686953 4.695339013

Dec-20 5.832 5.05656533 5.466557113 5.739884969 4.768987381 5.019986717 5.270986052 4.721729552

Jan-21 5.962 5.147156726 5.564493757 5.842718445 4.816481233 5.069980246 5.323479258 4.762301636

Feb-21 5.937 5.103246028 5.517022732 5.792873869 4.789435169 5.041510705 5.29358624 4.734887287

Mar-21 5.862 5.032246797 5.440266807 5.712280148 4.77686598 5.028279979 5.279693978 4.68963494

Apr-21 5.662 4.994022933 5.398943711 5.668890897 4.575838076 4.816671659 5.057505242 4.486745225

May-21 5.684 5.059865906 5.470125304 5.743631569 4.337636847 4.565933524 4.7942302 4.411022086

Jun-21 5.714 5.094484064 5.507550339 5.782927856 4.269328503 4.494030003 4.718731503 4.294650487

Jul-21 5.759 5.096623927 5.509863705 5.785356891 4.18694473 4.407310242 4.627675754 4.209854967

Aug-21 5.781 5.063404115 5.473950395 5.747647915 4.157830872 4.376664075 4.595497279 4.162476791

Sep-21 5.787 4.99713063 5.402303384 5.672418553 4.203260378 4.424484608 4.645708839 4.30010126

Oct-21 5.827 5.031197274 5.439132188 5.711088797 4.403181791 4.634928201 4.866674611 4.536514615

Nov-21 5.945 5.15650088 5.574595546 5.853325323 4.850446815 5.105733489 5.361020163 4.758833045

Dec-21 6.18 5.235353792 5.659841937 5.942834034 4.900062321 5.157960338 5.415858355 4.823337601

Jan-22 6.307 5.375547333 5.811402523 6.101972649 5.031958962 5.296798908 5.561638853 4.939546562

Feb-22 6.282 5.366307579 5.801413599 6.091484279 5.017935455 5.282037321 5.546139187 4.926897895

Mar-22 6.207 5.224344794 5.647940318 5.930337334 4.926034578 5.185299555 5.444564533 4.80275689

Apr-22 6.002 5.354940117 5.789124451 6.078580674 4.838866317 5.093543492 5.348220666 4.728299677

May-22 5.997 5.438290204 5.879232653 6.173194286 4.627994285 4.871572932 5.115151579 4.710051666

Jun-22 6.029 5.463723986 5.906728633 6.202065065 4.599075359 4.841131957 5.083188555 4.604077333

Jul-22 6.072 5.412839475 5.851718351 6.144304269 4.445147138 4.679102251 4.913057363 4.451223617

Aug-22 6.114 5.346803839 5.780328475 6.069344899 4.381304508 4.611899482 4.842494456 4.368711691

Sep-22 6.125 5.264552912 5.691408554 5.975978982 4.477313695 4.712961784 4.948609873 4.525211153

Oct-22 6.18 5.347393613 5.780966068 6.070014371 4.74321438 4.992857242 5.242500104 4.86013292

Nov-22 6.3 5.478446205 5.922644546 6.218776774 5.193346435 5.466680458 5.740014481 5.056420452

Dec-22 6.535 5.516581774 5.963872188 6.262065798 5.186125523 5.459079498 5.732033473 5.070728141

Jan-23 6.66 5.53297712 5.981596887 6.280676731 5.149552217 5.420581281 5.691610345 5.00461773

Feb-23 6.635 5.492477987 5.937814039 6.234704741 5.144100289 5.414842409 5.68558453 5.00134335

Mar-23 6.56 5.420947998 5.860484323 6.153508539 5.07180488 5.338741979 5.605679078 4.926914786

Apr-23 6.325 5.498754378 5.944599328 6.241829294 4.947116089 5.20749062 5.467865151 4.834192968

May-23 6.31 5.590151478 6.043407003 6.345577353 4.7431994 4.992841474 5.242483548 4.806449322

Jun-23 6.35 5.602284714 6.056524015 6.359350216 4.734867353 4.984070898 5.233274443 4.709259528

Jul-23 6.4 5.551290781 6.001395439 6.301465211 4.561385553 4.801458477 5.041531401 4.53142082

Aug-23 6.445 5.48014038 5.924476086 6.22069989 4.496492357 4.733149849 4.969807342 4.444771619

Sep-23 6.46 5.375722699 5.811592107 6.102171713 4.598772688 4.840813356 5.082854024 4.602832432

Oct-23 6.525 5.482297916 5.926808558 6.223148986 4.878591513 5.135359488 5.392127462 4.912945771

Nov-23 6.645 5.613257269 6.068386237 6.371805549 5.323795708 5.603995483 5.884195257 5.121852216

Dec-23 6.88 5.639778305 6.097057627 6.401910508 5.32585152 5.606159495 5.886467469 5.163437756

Jan-24 7.005 5.60896832 6.063749535 6.366937012 5.231007381 5.506323559 5.781639737 5.0419131

Feb-24 6.98 5.568979733 6.02051863 6.321544561 5.223545743 5.498469203 5.773392663 5.017111254

Mar-24 6.905 5.412221367 5.851050126 6.143602632 5.084266353 5.351859319 5.619452285 4.872384596

Apr-24 6.655 5.569161504 6.020715139 6.321750896 5.110865024 5.37985792 5.648850816 4.903248218

May-24 6.64 5.655349073 6.11389089 6.419585435 4.934388977 5.19409366 5.453798343 4.889778

Jun-24 6.68 5.679787623 6.140310944 6.447326491 4.82242361 5.076235379 5.330047148 4.78874205

Jul-24 6.73 5.680510371 6.141092293 6.448146908 4.693897794 4.940945046 5.187992298 4.664606212

Aug-24 6.775 5.587069365 6.040074989 6.342078739 4.604579061 4.846925327 5.089271594 4.551792878

Sep-24 6.79 5.548471606 5.998347682 6.298265066 4.744671524 4.994391078 5.244110632 4.692216933

Oct-24 6.855 5.564118861 6.015263634 6.316026815 4.951747871 5.21236618 5.472984489 4.936035276

Nov-24 6.98 5.711309058 6.174388171 6.48310758 5.397798456 5.681893111 5.965987767 5.116073431

Dec-24 7.215 5.757906879 6.224764194 6.536002403 5.395040247 5.678989734 5.962939221 5.198174379
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2012 CNGC IRP TAG 5 SELECTIVE PRICE DETAIL PRICE FORECAST 6

PERIOD

Sep-20

Oct-20

Nov-20

Dec-20

Jan-21

Feb-21

Mar-21

Apr-21

May-21

Jun-21

Jul-21

Aug-21

Sep-21

Oct-21

Nov-21

Dec-21

Jan-22

Feb-22

Mar-22

Apr-22

May-22

Jun-22

Jul-22

Aug-22

Sep-22

Oct-22

Nov-22

Dec-22

Jan-23

Feb-23

Mar-23

Apr-23

May-23

Jun-23

Jul-23

Aug-23

Sep-23

Oct-23

Nov-23

Dec-23

Jan-24

Feb-24

Mar-24

Apr-24

May-24

Jun-24

Jul-24

Aug-24

Sep-24

Oct-24

Nov-24

Dec-24

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE 

AECO LO 

FORECAST 

PRICE

AECO 

CASCADE 

FORECAST 

PRICE

CASCADE 

AECO HI 

FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE

4.529290314 4.755754829 4.038859729 4.251431294 4.464002858 4.434500207 4.667894955 4.901289702

4.743826852 4.981018195 4.191593314 4.412203489 4.632813663 4.616873275 4.859866605 5.102859935

4.942462119 5.189585225 4.357454802 4.586794528 4.816134254 4.745192958 4.994939956 5.244686953

4.970241634 5.218753715 4.369218122 4.599176971 4.829135819 4.771199357 5.022315112 5.273430868

5.012949091 5.263596546 4.425355578 4.65826903 4.891182481 4.812062717 5.065329176 5.318595635

4.984091881 5.233296476 4.397389028 4.628830556 4.860272083 4.784928772 5.036767129 5.288605485

4.936457832 5.183280724 4.44114301 4.674887378 4.908631747 4.775761578 5.02711745 5.278473323

4.72288971 4.959034196 4.233173586 4.455972196 4.678770805 4.626534139 4.870035935 5.113537732

4.643181143 4.8753402 4.208873114 4.430392752 4.65191239 4.556711716 4.796538649 5.036365581

4.520684724 4.74671896 4.177005524 4.39684792 4.616690316 4.473555998 4.709006314 4.94445663

4.431426282 4.652997596 4.088443801 4.303625054 4.518806307 4.40488847 4.636724705 4.868560941

4.381554517 4.600632243 4.041199259 4.253893957 4.466588654 4.364982904 4.594718847 4.824454789

4.526422379 4.752743498 4.06010589 4.273795674 4.487485458 4.456357006 4.690902112 4.925447217

4.775278542 5.014042469 4.256789746 4.480831311 4.704872877 4.671320581 4.917179559 5.163038537

5.009297942 5.259762839 4.455547709 4.690050219 4.92455273 4.852720398 5.108126735 5.363533071

5.077197475 5.331057348 4.499408816 4.736219806 4.973030796 4.902414726 5.160436553 5.418458381

5.199522697 5.459498832 4.634188319 4.878092968 5.121997616 5.005561567 5.269012176 5.532462785

5.186208311 5.445518726 4.619254291 4.862372938 5.105491585 4.996390092 5.259357992 5.522325891

5.055533568 5.308310246 4.597303589 4.839266936 5.081230283 4.89613417 5.153825442 5.411516714

4.977157555 5.226015433 4.521545103 4.759521161 4.997497219 4.889517987 5.146861039 5.404204091

4.957949122 5.205846578 4.500320006 4.737178954 4.974037902 4.841167079 5.095965346 5.350763613

4.846397193 5.088717053 4.507697781 4.744945033 4.982192285 4.790616721 5.042754443 5.294892165

4.685498544 4.919773472 4.34762332 4.5764456 4.80526788 4.631176453 4.874922582 5.118668712

4.598643886 4.82857608 4.265230985 4.489716827 4.714202668 4.57710629 4.818006621 5.058906953

4.763380161 5.001549169 4.347952461 4.576792065 4.805631668 4.73057159 4.979549042 5.228526494

5.115929389 5.371725859 4.598136474 4.840143657 5.08215084 5.001871525 5.265127921 5.528384317

5.322547844 5.588675236 4.800412876 5.053066185 5.305719494 5.199358589 5.473009041 5.746659493

5.33760857 5.604488998 4.784966475 5.036806816 5.288647156 5.189757639 5.462902778 5.736047917

5.268018663 5.531419596 4.753781095 5.0039801 5.254179105 5.114279738 5.383452356 5.652624973

5.264571947 5.527800545 4.747425894 4.997290415 5.247154936 5.11362503 5.38276319 5.651901349

5.18622609 5.445537395 4.778863691 5.030382833 5.281901974 5.05655434 5.322688779 5.588823218

5.088624177 5.343055386 4.637880388 4.881979356 5.126078323 4.997787691 5.260829148 5.523870605

5.059420339 5.312391356 4.625928611 4.869398538 5.112868465 4.952745513 5.21341633 5.474087146

4.957115293 5.204971058 4.641265115 4.885542226 5.129819338 4.91096384 5.169435621 5.427907402

4.769916653 5.008412485 4.461562784 4.696381878 4.931200972 4.73292083 4.982021927 5.231123023

4.678706967 4.912642315 4.379050336 4.609526669 4.840003002 4.672896881 4.918838822 5.164780763

4.845086771 5.087341109 4.468580661 4.703769117 4.938957573 4.851923223 5.107287603 5.362651983

5.171521864 5.430097957 4.732678737 4.981767092 5.230855447 5.137182975 5.407561026 5.677939077

5.391423385 5.660994554 4.929556164 5.189006488 5.448456812 5.337254199 5.618162315 5.89907043

5.435197638 5.70695752 4.924303349 5.183477209 5.44265107 5.337897571 5.618839548 5.899781526

5.307276947 5.572640795 4.83418531 5.088616116 5.343046922 5.195406933 5.468849404 5.742291874

5.281169741 5.545228229 4.825818134 5.079808562 5.33379899 5.192742968 5.46604523 5.739347491

5.128825891 5.385267185 4.7948771 5.047239053 5.299601005 5.070119763 5.336968171 5.60381658

5.161313913 5.419379609 4.803398269 5.056208704 5.309019139 5.161507633 5.43316593 5.704824226

5.147134737 5.404491474 4.818961426 5.072590975 5.326220524 5.144087297 5.414828733 5.68557017

5.040781106 5.292820161 4.733670687 4.982811249 5.231951812 5.046349153 5.311946476 5.5775438

4.910111802 5.155617392 4.599094666 4.841152279 5.083209893 4.92793238 5.187297242 5.446662104

4.791360924 5.03092897 4.489976414 4.726290962 4.96260551 4.817191046 5.070727417 5.324263788

4.939175719 5.186134505 4.629230836 4.872874564 5.116518293 4.963333715 5.224561805 5.485789895

5.195826607 5.455617937 4.821717111 5.075491695 5.32926628 5.21039188 5.484623032 5.758854183

5.385340453 5.654607476 5.005580629 5.269032241 5.532483853 5.397280682 5.681348086 5.965415491

5.471762504 5.745350629 5.000882694 5.264087047 5.527291399 5.398275993 5.682395782 5.966515571
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PERIOD NYMEX 

CURRENT 

MARKET

CASCADE 

NYMEX LO 

PROJECTED 

PRICE

NYMEX 

CASCADE 

PROJECTED 

PRICE
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NYMEX HI 

PROJECTED 

PRICE

CASCADE 

SUMAS LO 

FORECAST 

PRICE

SUMAS 

CASCADE 

FORECAST 

PRICE

CASCADE 

SUMAS HI 

FORECAST 

PRICE

CASCADE 

ROCKIES LO 

FORECAST 

PRICE

Jan-25 6.800832006 5.435052149 5.875732054 6.169518656 5.024952848 5.289424051 5.553895254 4.75807565

Feb-25 6.786767148 5.394166469 5.831531317 6.123107883 5.004499358 5.267894061 5.531288764 4.726811427

Mar-25 6.863765286 5.18873312 5.60944121 5.889913271 4.829009109 5.083167483 5.337325857 4.554138808

Apr-25 7.007974407 5.436418607 5.877209305 6.17106977 4.959666269 5.220701336 5.481736403 4.715900438

May-25 7.220157448 5.541027849 5.990300378 6.289815396 4.809464157 5.06259385 5.315723542 4.739452375

Jun-25 7.263046556 5.588740089 6.041881177 6.343975236 4.726560661 4.975327012 5.224093363 4.64482083

Jul-25 7.106225839 5.584708698 6.037522917 6.339399063 4.572603444 4.813266783 5.053930122 4.503148392

Aug-25 6.918342048 5.444474405 5.885918276 6.180214189 4.433924379 4.66728882 4.900653261 4.345446696

Sep-25 6.952508956 5.347877147 5.781488807 6.070563247 4.516658141 4.754376991 4.99209584 4.46219814

Oct-25 7.110514592 5.369091704 5.804423464 6.094644637 4.976357347 5.238270891 5.500184436 4.719938904

Nov-25 7.152821764 5.499615901 5.945530704 6.242807239 5.238808025 5.514534763 5.790261501 5.035475195

Dec-25 7.195142616 5.578220313 6.030508446 6.332033869 5.23223472 5.507615494 5.782996269 5.134840277

Jan-26 6.941315368 5.559902468 6.010705371 6.31124064 5.207235241 5.481300254 5.755365267 5.113161254

Feb-26 6.905999321 5.550890217 6.000962397 6.301010517 5.192853774 5.466161867 5.739469961 5.100440921

Mar-26 6.983420494 5.40848231 5.847007902 6.139358297 5.10792532 5.376763495 5.645601669 4.974782753

Apr-26 7.139517211 5.566373075 6.017700622 6.318585653 5.173840022 5.446147392 5.718454761 5.102913189

May-26 7.368893674 5.688105085 6.149302795 6.456767935 5.07624271 5.343413379 5.610584048 5.102327991

Jun-26 7.412673049 5.742897973 6.208538349 6.518965267 4.992286084 5.255037983 5.517789882 5.006487034

Jul-26 7.19797232 5.727316999 6.191694053 6.501278756 4.813077044 5.066396888 5.319716733 4.849555397

Aug-26 7.107507045 5.601662528 6.055851382 6.358643951 4.672080114 4.917979067 5.16387802 4.706962111

Sep-26 7.142640514 5.473333856 5.917117682 6.212973566 4.791025783 5.043185035 5.295344286 4.843991352

Oct-26 7.331147281 5.585170211 6.03802185 6.339922942 5.14416779 5.414913463 5.685659136 5.144614443

Nov-26 7.37476986 5.664953649 6.124274215 6.430487926 5.429485212 5.715247592 6.001009972 5.28990966

Dec-26 7.418622898 5.760267135 6.227315821 6.538681612 5.437471479 5.723654189 6.009836898 5.315618915

Jan-27 7.220728861 5.728387032 6.192850846 6.502493388 5.398830848 5.68297984 5.967128832 5.279584818

Feb-27 7.213731421 5.726611382 6.190931224 6.500477785 5.397678093 5.681766414 5.965854734 5.274073342

Mar-27 7.278822495 5.611604747 6.066599727 6.369929713 5.34707306 5.628497958 5.909922856 5.174954325

Apr-27 7.447814936 5.757629694 6.224464534 6.535687761 5.385064189 5.66848862 5.951913051 5.265034024

May-27 7.6701445 5.853783974 6.328415107 6.644835862 5.284668902 5.562809371 5.840949839 5.257978872

Jun-27 7.71571967 5.922407599 6.402602809 6.72273295 5.204823176 5.478761237 5.752699299 5.166576782

Jul-27 7.511172303 5.897686386 6.375877174 6.694671032 5.024171948 5.28860205 5.553032153 5.024167871

Aug-27 7.415530113 5.77734283 6.245776033 6.558064835 4.895047056 5.152681112 5.410315167 4.886867773

Sep-27 7.468232684 5.659902495 6.118813509 6.424754184 5.151802477 5.422949975 5.694097474 5.026738175

Oct-27 7.60598947 5.750030553 6.216249246 6.527061709 5.414344579 5.699310083 5.984275587 5.279904634

Nov-27 7.651245259 5.841314186 6.314934255 6.630680968 5.629515291 5.92580557 6.222095848 5.437358762

Dec-27 7.695579736 5.898127401 6.376353947 6.695171644 5.623824506 5.91981527 6.215806033 5.427784901

Jan-28 7.434769256 5.813013604 6.284339031 6.598555983 5.530667715 5.82175549 6.112843264 5.336586862

Feb-28 7.385473063 5.799984894 6.270253939 6.583766636 5.512537222 5.80267076 6.092804298 5.312865047

Mar-28 7.478941149 5.662452235 6.121569983 6.427648483 5.370729374 5.653399341 5.936069308 5.171545528

Apr-28 7.663770038 5.819553732 6.29140944 6.605979912 5.42925689 5.715007253 6.000757615 5.286379002

May-28 7.886209044 5.953754889 6.436491772 6.758316361 5.354822108 5.636654851 5.918487593 5.297873351

Jun-28 7.933066998 6.014467213 6.502126716 6.827233052 5.248316958 5.524544166 5.800771374 5.200919154

Jul-28 7.58421738 5.944232181 6.426196953 6.7475068 5.032849175 5.297735973 5.562622772 5.004507977

Aug-28 7.499695641 5.829308127 6.301954732 6.617052468 4.904557362 5.16269196 5.420826558 4.866414705

Sep-28 7.567061842 5.643696988 6.101294041 6.406358743 5.047464982 5.313121033 5.578777085 4.967994204

Oct-28 7.694839425 5.809050232 6.280054305 6.59405702 5.534297239 5.825576041 6.116854843 5.282387911

Nov-28 7.74062506 5.90223745 6.380797244 6.699837106 5.718743451 6.019729949 6.320716446 5.429490097

Dec-28 7.786483831 5.945841735 6.427937011 6.749333861 5.73384779 6.035629253 6.337410715 5.404239802

Jan-29 7.421257921 5.821852452 6.293894542 6.60858927 5.59531982 5.889810337 6.184300854 5.248180914

Feb-29 7.338566702 5.73664599 6.201779449 6.511868421 5.502572043 5.792181098 6.081790153 5.156654413

Mar-29 7.407736064 5.542399656 5.991783411 6.291372582 5.22503106 5.500032694 5.775034329 4.954279845

Apr-29 7.618141726 5.738582992 6.203873504 6.51406718 5.359985228 5.642089714 5.924194199 5.142369004
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PERIOD

Jan-25

Feb-25

Mar-25

Apr-25

May-25

Jun-25

Jul-25

Aug-25

Sep-25

Oct-25

Nov-25

Dec-25

Jan-26

Feb-26

Mar-26

Apr-26

May-26

Jun-26

Jul-26

Aug-26

Sep-26

Oct-26

Nov-26

Dec-26

Jan-27

Feb-27

Mar-27

Apr-27

May-27

Jun-27

Jul-27

Aug-27

Sep-27

Oct-27

Nov-27

Dec-27

Jan-28

Feb-28

Mar-28

Apr-28

May-28

Jun-28

Jul-28

Aug-28

Sep-28

Oct-28

Nov-28

Dec-28

Jan-29

Feb-29

Mar-29

Apr-29

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE 

AECO LO 

FORECAST 

PRICE

AECO 

CASCADE 

FORECAST 

PRICE

CASCADE 

AECO HI 

FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE

5.008500684 5.258925719 4.629903348 4.873582472 5.117261595 4.989906414 5.252533067 5.515159721

4.975590975 5.224370524 4.608553832 4.851109297 5.093664762 4.974253767 5.236056597 5.497859427

4.793830325 5.033521841 4.540965705 4.7799639 5.018962095 4.816017204 5.069491793 5.322966383

4.964105724 5.212311011 4.65243326 4.897298168 5.142163077 5.010302084 5.274002194 5.537702303

4.988897237 5.238342098 4.682211617 4.928643807 5.175075997 5.019304264 5.283478173 5.547652082

4.889285085 5.133749339 4.638138878 4.88225145 5.126364023 4.937451717 5.197317597 5.457183477

4.740156202 4.977164013 4.478136891 4.713828306 4.949519722 4.806020144 5.058968573 5.311917001

4.574154417 4.802862138 4.319536905 4.546880953 4.774225 4.650632348 4.895402471 5.140172595

4.697050674 4.931903208 4.398812501 4.630328948 4.861845396 4.73540323 4.984634979 5.233866728

4.968356741 5.216774578 4.656181809 4.901244009 5.14630621 5.027111846 5.29169668 5.556281514

5.300500206 5.565525216 4.864804233 5.120846561 5.376888889 5.23769275 5.51336079 5.789028829

5.405095029 5.67534978 4.837799481 5.092420506 5.347041532 5.216380337 5.490926671 5.765473004

5.382275005 5.651388755 4.812089253 5.065357108 5.318624964 5.17210002 5.44431581 5.716531601

5.36888518 5.637329439 4.796602477 5.049055239 5.301508001 5.161695851 5.433364054 5.705032257

5.236613425 5.498444096 4.828938198 5.08309284 5.337247482 5.075898099 5.343050631 5.610203162

5.371487567 5.640061946 4.883317103 5.140333793 5.397350483 5.203992295 5.477886627 5.751780958

5.37087157 5.639415148 4.959942237 5.220991828 5.48204142 5.260392548 5.537255313 5.814118079

5.269986351 5.533485669 4.896390784 5.154095562 5.41180034 5.16807544 5.440079411 5.712083381

5.104795154 5.360034912 4.71087605 4.958816894 5.206757739 4.983179497 5.245452102 5.507724707

4.954696959 5.202431807 4.564136498 4.804354208 5.044571919 4.846517279 5.101597136 5.356676993

5.098938266 5.353885179 4.67231311 4.918224326 5.164135542 4.984479691 5.246820727 5.509161763

5.415383624 5.686152805 4.920523285 5.179498195 5.438473104 5.253421649 5.529917525 5.806413402

5.568325957 5.846742255 5.071859919 5.338799914 5.60573991 5.41313933 5.6980414 5.98294347

5.595388331 5.875157748 5.036910838 5.302011408 5.567111979 5.400701851 5.684949317 5.969196782

5.557457703 5.835330588 4.997344737 5.260362881 5.523381025 5.349755602 5.631321686 5.91288777

5.55165615 5.829238957 4.995059494 5.257957362 5.52085523 5.346627788 5.62802925 5.909430713

5.447320342 5.719686359 5.068856031 5.335637927 5.602419823 5.317388278 5.597250819 5.87711336

5.542141078 5.819248132 5.107609732 5.376431296 5.645252861 5.414391558 5.699359534 5.984327511

5.534714602 5.811450332 5.162693757 5.434414481 5.706135205 5.457357053 5.744586371 6.03181569

5.438501876 5.71042697 5.098985988 5.367353671 5.635721355 5.369749704 5.65236811 5.934986515

5.288597759 5.553027646 4.911680712 5.170190223 5.428699734 5.183004784 5.455794509 5.728584235

5.14407134 5.401274907 4.772866251 5.024069738 5.275273225 5.05169419 5.317572832 5.583451473

5.291303342 5.555868509 4.887667893 5.144913572 5.40215925 5.193902048 5.467265314 5.740628579

5.557794351 5.835684069 5.111433598 5.380456419 5.64947924 5.446382219 5.733033914 6.01968561

5.723535539 6.009712316 5.244225122 5.52023697 5.796248819 5.610779859 5.906084062 6.201388265

5.713457791 5.99913068 5.214993983 5.48946735 5.763940718 5.58720799 5.881271569 6.175335147

5.617459854 5.898332847 5.120862346 5.390381416 5.659900487 5.498847966 5.788261017 6.077674068

5.592489523 5.872113999 5.101747946 5.370260996 5.638774046 5.472567181 5.760597033 6.048626885

5.443732135 5.715918741 5.078024648 5.345289103 5.612553559 5.316951583 5.59679114 5.876630698

5.564609475 5.842839949 5.16654743 5.438470979 5.710394528 5.458492754 5.745781846 6.033070939

5.57670879 5.85554423 5.233326232 5.508764454 5.784202677 5.517121264 5.807496068 6.097870871

5.474651741 5.748384328 5.137913124 5.408329605 5.678746085 5.408494737 5.693152355 5.977809973

5.267903133 5.53129829 4.906436487 5.164669987 5.422903486 5.213744241 5.488151832 5.762559424

5.122541794 5.378668884 4.777517729 5.028966031 5.280414332 5.08654913 5.354262242 5.621975354

5.229467583 5.490940963 4.911737352 5.170249844 5.428762336 5.246614853 5.522752476 5.7988901

5.560408328 5.838428744 5.229102255 5.504318163 5.779534072 5.567411195 5.860432837 6.153454479

5.715252734 6.001015371 5.354416998 5.636228419 5.91803984 5.71267422 6.013341284 6.314008349

5.688673476 5.97310715 5.320975642 5.601026992 5.881078342 5.71222723 6.012870769 6.313514307

5.524400963 5.800621011 5.187257577 5.460271133 5.73328469 5.530531073 5.821611656 6.112692239

5.428057277 5.699460141 5.09350415 5.361583316 5.629662482 5.442374857 5.728815639 6.015256421

5.215031416 5.475782987 4.95343365 5.214140684 5.474847719 5.171563118 5.443750651 5.715938183

5.413020004 5.683671004 5.101769481 5.370283664 5.638797848 5.391958089 5.675745357 5.959532625
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PERIOD NYMEX 

CURRENT 

MARKET

CASCADE 

NYMEX LO 

PROJECTED 

PRICE

NYMEX 

CASCADE 

PROJECTED 

PRICE

CASCADE 

NYMEX HI 

PROJECTED 

PRICE

CASCADE 

SUMAS LO 

FORECAST 

PRICE

SUMAS 

CASCADE 

FORECAST 

PRICE

CASCADE 

SUMAS HI 

FORECAST 

PRICE

CASCADE 

ROCKIES LO 

FORECAST 

PRICE

May-29 7.862548555 5.882445376 6.359400406 6.677370426 5.318063663 5.59796175 5.877859838 5.187751864

Jun-29 7.909267603 5.970222844 6.454294967 6.777009715 5.260221471 5.537075232 5.813928994 5.080428542

Jul-29 7.672975782 5.925536215 6.405985097 6.726284352 5.041037367 5.306355123 5.571672879 4.898116897

Aug-29 7.46394814 5.768247891 6.235943666 6.547740849 4.866280963 5.122401014 5.378521064 4.722330834

Sep-29 7.48147094 5.629166327 6.085585219 6.38986448 5.086030832 5.353716665 5.621402499 4.820261207

Oct-29 7.637834948 5.679038732 6.139501332 6.446476398 5.39998325 5.684192894 5.968402539 5.1225798

Nov-29 7.683282259 5.80900799 6.280008638 6.59400907 5.666229506 5.964452112 6.262674717 5.290860839

Dec-29 7.727064266 5.894342095 6.372261724 6.69087481 5.717151498 6.018054208 6.318956919 5.297578644

Jan-30 7.367588264 5.857346808 6.33226682 6.648880161 5.668181622 5.96650697 6.264832319 5.251020514

Feb-30 7.321648464 5.844755936 6.318655066 6.634587819 5.652267028 5.949754766 6.247242505 5.235030724

Mar-30 7.406757927 5.651078631 6.109274196 6.414737906 5.3627951 5.645047473 5.927299847 5.002567348

Apr-30 7.580241694 5.860636326 6.335823055 6.652614208 5.484706732 5.773375507 6.062044282 5.145747109

May-30 7.819005427 5.994241742 6.480261342 6.80427441 5.489615137 5.778542249 6.067469362 5.187345416

Jun-30 7.86546718 6.054519199 6.545426161 6.872697469 5.407456253 5.692059214 5.976662174 5.085189054

Jul-30 7.674693704 6.039804645 6.529518535 6.855994462 5.224090229 5.499042347 5.773994464 4.96363424

Aug-30 7.576169194 5.909768398 6.388938809 6.708385749 5.078127871 5.345397759 5.612667647 4.819570384

Sep-30 7.621866959 5.796888056 6.266906007 6.580251307 5.25502175 5.531601842 5.808181934 4.899749767

Oct-30 7.834628253 5.897418101 6.375587136 6.694366493 5.573282861 5.866613538 6.159944215 5.206878971

Nov-30 7.883184134 5.987347328 6.472807922 6.796448318 5.795249998 6.100263156 6.405276314 5.35798949

Dec-30 7.999686049 6.106775651 6.601919622 6.932015603 5.876833936 6.186140985 6.495448035 5.465264603

Jan-31 7.441264146 5.888864991 6.366340531 6.684657558 5.481198995 5.769683153 6.05816731 5.059866277

Feb-31 7.394864948 5.833589632 6.306583386 6.621912555 5.476689382 5.764936192 6.053183002 5.055280715

Mar-31 7.480825506 5.52348101 5.971330822 6.269897363 5.07507302 5.342182126 5.609291233 4.711242991

Apr-31 7.656044111 5.762721125 6.229968784 6.541467223 5.220102684 5.49484493 5.769587177 4.877753465

May-31 7.897195481 5.86878125 6.344628379 6.661859798 5.192546138 5.46583804 5.739129942 4.88725372

Jun-31 7.944121852 5.938843698 6.420371565 6.741390144 5.117111967 5.38643365 5.655755332 4.791622097

Jul-31 7.751440641 5.986801876 6.472218244 6.795829156 4.995140329 5.258042451 5.520944574 4.732079779

Aug-31 7.651930886 5.835037496 6.308148644 6.623556077 4.830819642 5.085073307 5.339326973 4.569676581

Sep-31 7.698085629 5.655714272 6.1142857 6.419999985 4.947225401 5.207605685 5.46798597 4.588400698

Oct-31 7.912974535 5.723514019 6.187582723 6.496961859 5.232198517 5.507577386 5.782956256 4.862130588

Nov-31 7.962015975 5.835569709 6.30872401 6.624160211 5.475172862 5.763339855 6.051506848 5.033539749

Dec-31 8.079682909 5.965520795 6.44921167 6.771672253 5.563658664 5.856482804 6.149306944 5.147973637

Jan-32 7.515676788 6.123585201 6.620092109 6.951096715 5.537435985 5.828879984 6.120323983 5.11188994

Feb-32 7.468813598 6.066157375 6.558007973 6.885908371 5.532881276 5.824085554 6.115289832 5.107258522

Mar-32 7.555633761 5.743972872 6.209700402 6.520185422 5.12724875 5.397103947 5.666959145 4.759780421

Apr-32 7.732604552 5.992529191 6.478409936 6.802330433 5.27372871 5.551293379 5.828858048 4.927956

May-32 7.976167436 6.102719383 6.597534468 6.927411192 5.245896599 5.52199642 5.798096241 4.937551257

Jun-32 8.023563071 6.175510119 6.676227156 7.010038514 5.169708087 5.441797986 5.713887885 4.840963318

Jul-32 7.828955047 6.225335827 6.730092786 7.066597426 5.046516732 5.312122876 5.57772902 4.780825577

Aug-32 7.728450195 6.06766162 6.559634184 6.887615893 4.880552839 5.137424041 5.394295243 4.616798346

Sep-32 7.775066485 5.881355404 6.358222059 6.676133162 4.998122655 5.261181742 5.524240829 4.635709705

Oct-32 7.992104281 5.951795328 6.434373328 6.756091994 5.285945502 5.56415316 5.842360818 4.912176894

Nov-32 8.041636135 6.068214558 6.560231954 6.888243552 5.531349591 5.822473254 6.113596916 5.085300146

Dec-32 8.160479738 6.203226044 6.706190317 7.041499833 5.62072025 5.916547632 6.212375014 5.200878374

Jan-33 7.590833556 6.273806136 6.782493119 7.121617775 5.594235345 5.888668784 6.183102223 5.164433839

Feb-33 7.543501734 6.21500073 6.718919708 7.054865694 5.589635089 5.883826409 6.17801773 5.159756107

Mar-33 7.631190099 5.885087664 6.362256934 6.68036978 5.179946238 5.452574987 5.725203736 4.808803225

Apr-33 7.809930598 6.139606353 6.637412273 6.969282887 5.327890998 5.608306313 5.888721629 4.97866056

May-33 8.05592911 6.252439788 6.759394366 7.097364084 5.299780565 5.578716385 5.857652204 4.988351769

Jun-33 8.103798701 6.326976629 6.839974734 7.181973471 5.222830168 5.497715966 5.772601764 4.890797951

Jul-33 7.907244598 6.377997556 6.895132493 7.239889118 5.098406899 5.366744105 5.63508131 4.830058833

Aug-33 7.805734697 6.216541059 6.720584929 7.056614175 4.930783367 5.190298281 5.449813195 4.66439133
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PERIOD

May-29

Jun-29

Jul-29

Aug-29
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Nov-29
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Jan-30
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Sep-30

Oct-30

Nov-30

Dec-30

Jan-31

Feb-31

Mar-31

Apr-31

May-31

Jun-31

Jul-31

Aug-31

Sep-31

Oct-31

Nov-31

Dec-31

Jan-32

Feb-32

Mar-32

Apr-32

May-32

Jun-32

Jul-32

Aug-32

Sep-32

Oct-32

Nov-32

Dec-32

Jan-33

Feb-33

Mar-33

Apr-33

May-33

Jun-33

Jul-33

Aug-33

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE 

AECO LO 

FORECAST 

PRICE

AECO 

CASCADE 

FORECAST 

PRICE

CASCADE 

AECO HI 

FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE

5.460791436 5.733831007 5.211185945 5.485458889 5.759731834 5.481238006 5.769724217 6.058210428

5.347819518 5.615210494 5.149202017 5.420212649 5.691223282 5.378251661 5.661317538 5.944383415

5.155912523 5.413708149 4.923186744 5.182301835 5.441416927 5.180725263 5.453395013 5.726064764

4.970874562 5.219418291 4.74223427 4.991825547 5.241416825 5.032105329 5.296952977 5.561800626

5.073959166 5.327657124 4.841089207 5.095883375 5.350677544 5.130796281 5.40083819 5.6708801

5.392189263 5.661798726 5.116181875 5.385454605 5.654727336 5.440063821 5.726382969 6.012702118

5.569327199 5.847793559 5.319814487 5.599804723 5.879794959 5.665000983 5.963158929 6.261316876

5.576398573 5.855218501 5.304657602 5.583850107 5.863042612 5.683741283 5.982885561 6.282029839

5.527390015 5.803759516 5.260501706 5.537370217 5.814238728 5.606183779 5.901246083 6.196308387

5.510558657 5.786086589 5.243035151 5.518984369 5.794933588 5.594335724 5.888774446 6.183213169

5.265860366 5.529153385 5.091783866 5.359772491 5.627761115 5.309505186 5.588952827 5.868400468

5.416575905 5.6874047 5.277821241 5.555601307 5.833381372 5.516672798 5.807023998 6.097375198

5.460363595 5.733381775 5.380849334 5.664051931 5.947254527 5.581680089 5.875452726 6.169225362

5.352830584 5.620472113 5.295492304 5.574202425 5.852912546 5.482261632 5.770801718 6.059341804

5.224878147 5.486122054 5.105258419 5.37395623 5.642654042 5.320467698 5.600492313 5.880516929

5.073231983 5.326893582 4.953052426 5.213739395 5.474426365 5.192321644 5.46560173 5.738881817

5.157631334 5.4155129 5.083173634 5.350709089 5.618244543 5.309247099 5.588681157 5.868115215

5.480925233 5.754971495 5.322579135 5.602714879 5.882850623 5.595910882 5.890432508 6.184954133

5.639988937 5.921988383 5.481180203 5.769663371 6.05814654 5.773442805 6.077308215 6.381173626

5.752910108 6.040555614 5.485621306 5.774338217 6.063055127 5.816310593 6.122432203 6.428553813

5.326175028 5.59248378 5.06944228 5.336255032 5.603067784 5.418581174 5.703769657 5.988958139

5.321348121 5.587415527 5.063365186 5.329858091 5.596350995 5.418178765 5.703346069 5.988513372

4.959203148 5.207163305 4.801351674 5.054054394 5.306757114 5.021250207 5.285526533 5.54980286

5.134477332 5.391201198 5.011148338 5.274892988 5.538637637 5.252388411 5.528829906 5.805271401

5.1444776 5.40170148 5.082692678 5.350202818 5.617712959 5.28553174 5.563717621 5.841903502

5.043812733 5.29600337 5.004028378 5.267398293 5.530768208 5.1926654 5.465963579 5.739261758

4.98113661 5.23019344 4.8751202 5.131705473 5.388290747 5.092481572 5.360506917 5.628532263

4.810185874 5.050695168 4.704493442 4.95209836 5.199703279 4.946155353 5.206479319 5.466803285

4.829895472 5.071390245 4.773658804 5.024904004 5.276149204 5.001993004 5.265255794 5.528518583

5.118032198 5.373933808 4.978987754 5.241039741 5.503091728 5.255052819 5.531634546 5.808216273

5.298462893 5.563386038 5.157962369 5.429434073 5.700905776 5.453147597 5.740155365 6.027163133

5.418919618 5.689865599 5.168533907 5.440562008 5.712590108 5.502530087 5.792136934 6.081743781

5.380936779 5.649983617 5.121561703 5.391117582 5.660673461 5.474191986 5.762307353 6.050422721

5.376061602 5.644864682 5.115423838 5.384656672 5.653889505 5.473785553 5.761879529 6.049973506

5.01029518 5.260809939 4.850790191 5.106094938 5.361399685 5.072887709 5.339881799 5.606875889

5.187322105 5.44668821 5.062684822 5.329141918 5.595599013 5.306337295 5.585618205 5.864899115

5.197422376 5.457293494 5.134944604 5.405204847 5.675465089 5.339812058 5.620854798 5.901897537

5.095750861 5.350538404 5.055493662 5.321572276 5.58765089 5.246017054 5.522123215 5.798229375

5.032447976 5.284070374 4.925296402 5.184522528 5.443748655 5.144831387 5.415611987 5.686392586

4.859787733 5.10277712 4.752963377 5.003119344 5.253275311 4.997041907 5.260044112 5.523046318

4.879694426 5.123679148 4.822820392 5.076653044 5.330485696 5.053437934 5.319408352 5.585378769

5.17071252 5.429248146 5.030202632 5.294950138 5.559697645 5.309028347 5.588450891 5.867873436

5.352947522 5.620594899 5.210966993 5.485228413 5.759489834 5.509104073 5.799056919 6.089009765

5.474608814 5.748339255 5.221644246 5.496467628 5.771291009 5.558980388 5.851558303 6.144136218

5.436246146 5.708058454 5.17420232 5.446528758 5.718855196 5.530358905 5.821430427 6.112501948

5.431322218 5.702888329 5.168003076 5.440003238 5.7120034 5.529948408 5.820998325 6.112048241

5.061898131 5.314993038 4.900723093 5.158655887 5.416588682 5.125041586 5.394780617 5.664519647

5.240695326 5.502730092 5.11473667 5.383933337 5.653130004 5.360825668 5.642974387 5.925123106

5.250896599 5.513441429 5.18771905 5.460756895 5.73379474 5.394635178 5.678563346 5.962491513

5.148208369 5.405618788 5.107473599 5.376287999 5.645102399 5.299902224 5.578844447 5.857786669

5.084272455 5.338486078 4.975974366 5.237867753 5.499761141 5.197704701 5.471268107 5.744831512

4.90988561 5.155379891 4.801918011 5.054650538 5.307383064 5.048437326 5.314144553 5.579851781
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2012 CNGC IRP TAG 5 SELECTIVE PRICE DETAIL PRICE FORECAST 11

PERIOD NYMEX 

CURRENT 

MARKET

CASCADE 

NYMEX LO 

PROJECTED 

PRICE

NYMEX 

CASCADE 

PROJECTED 

PRICE

CASCADE 

NYMEX HI 

PROJECTED 

PRICE

CASCADE 

SUMAS LO 

FORECAST 

PRICE

SUMAS 

CASCADE 

FORECAST 

PRICE

CASCADE 

SUMAS HI 

FORECAST 

PRICE

CASCADE 

ROCKIES LO 

FORECAST 

PRICE

Sep-33 7.85281715 6.025765729 6.514341328 6.840058395 5.049528882 5.31529356 5.581058238 4.683491802

Oct-33 8.072025323 6.097895366 6.592319315 6.92193528 5.340229957 5.621294692 5.902359426 4.962723663

Nov-33 8.122052497 6.217107261 6.721197039 7.057256891 5.588088087 5.882197986 6.176307886 5.137578148

Dec-33 8.242084535 6.355357403 6.870656652 7.214189484 5.678352453 5.977213108 6.276073764 5.254312157

Jan-34 7.666741891 6.42402707 6.94489413 7.292138836 5.651602698 5.949055472 6.246508245 5.217503177

Feb-34 7.618936751 6.363844085 6.879831444 7.223823016 5.64695644 5.944164673 6.241372907 5.212778668

Mar-34 7.707502 6.026202455 6.514813465 6.840554138 5.2331707 5.508600737 5.784030774 4.858316257

Apr-34 7.888029904 6.286683515 6.796414611 7.136235341 5.382594908 5.665889376 5.949183845 5.029872165

May-34 8.136488401 6.402160193 6.921254263 7.267316976 5.354203371 5.636003548 5.917803726 5.039660287

Jun-34 8.184836688 6.478443138 7.003722312 7.353908427 5.276483469 5.554193126 5.831902782 4.94113093

Jul-34 7.986317044 6.530659285 7.0601722 7.41318081 5.150815968 5.421911546 5.693007123 4.879784421

Aug-34 7.883792044 6.365420498 6.881535674 7.225612457 4.981516201 5.243701264 5.505886327 4.712460243

Sep-34 7.931345321 6.170176053 6.670460598 7.003983628 5.10144917 5.369946495 5.63844382 4.73175172

Oct-34 8.152745577 6.243995404 6.750265302 7.087778567 5.395057257 5.679007639 5.962958021 5.0137759

Nov-34 8.203273022 6.365999964 6.882162123 7.226270229 5.645393968 5.942519966 6.239645964 5.190378929

Dec-34 8.324505381 6.507488762 7.035122986 7.386879136 5.736560977 6.038485239 6.340409501 5.308280279

Jan-35 7.74340931 6.649358471 7.188495645 7.547920427 5.709543725 6.010046027 6.310548328 5.271103209

Feb-35 7.695126119 6.587109118 7.121199047 7.477258999 5.704851004 6.00510632 6.305361636 5.266331455

Mar-35 7.78457702 6.237874642 6.743648262 7.080830675 5.286927407 5.565186744 5.843446081 4.90832442

Apr-35 7.966910203 6.507299258 7.034918117 7.386664023 5.437845857 5.72404827 6.010250684 5.081595887

May-35 8.217853285 6.626740801 7.164044109 7.522246314 5.409170405 5.693863584 5.978556763 5.09148189

Jun-35 8.266685055 6.705642903 7.249343679 7.611810863 5.330673304 5.611235057 5.89179681 4.99196724

Jul-35 8.066180214 6.759651879 7.307731761 7.673118349 5.203749128 5.477630661 5.751512194 4.930007265

Aug-35 7.962629964 6.588739657 7.122961791 7.479109881 5.032756363 5.297638276 5.56252019 4.761009846

Sep-35 8.010658774 6.38679154 6.904639503 7.249871478 5.153888662 5.42514596 5.696403258 4.780494237

Oct-35 8.234273032 6.463145461 6.987184282 7.336543496 5.450432829 5.737297715 6.024162601 5.065338659

Nov-35 8.285305752 6.589339018 7.12360975 7.479790237 5.703272908 6.003445166 6.303617424 5.243707719

Dec-35 8.407750435 6.735685801 7.281822488 7.645913612 5.795351587 6.100370092 6.405388596 5.362788082

Jan-36 7.820843403 6.717239556 7.261880601 7.624974631 5.768064162 6.071646487 6.375228811 5.325239241

Feb-36 7.77207738 6.65436771 7.193911037 7.553606589 5.763324514 6.066657383 6.369990253 5.32041977

Mar-36 7.86242279 6.301640889 6.812584745 7.153213982 5.341221681 5.622338612 5.903455542 4.958832664

Apr-36 8.046579305 6.573759751 7.106767298 7.462105663 5.493649315 5.782788753 6.07192819 5.133836846

May-36 8.300031818 6.694395709 7.23718455 7.599043777 5.464687109 5.75230222 6.039917331 5.143821709

Jun-36 8.349351906 6.774086832 7.323337116 7.689503971 5.385405037 5.668847407 5.952289778 5.043311912

Jul-36 8.146842016 6.828635898 7.382309079 7.751424532 5.257211619 5.533906968 5.810602316 4.980732338

Aug-36 8.042256264 6.656014553 7.195691409 7.55547598 5.084508926 5.352114659 5.619720392 4.810044944

Sep-36 8.090765362 6.452046956 6.975185898 7.323945193 5.206852549 5.48089742 5.754942291 4.82972418

Oct-36 8.316615763 6.529164415 7.058556125 7.411483931 5.506362158 5.796170692 6.085979227 5.117417046

Nov-36 8.368158809 6.656619909 7.196345847 7.55616314 5.761730637 6.064979617 6.368228598 5.297569796

Dec-36 8.491827939 6.804430159 7.356140713 7.723947749 5.854730103 6.162873793 6.471017482 5.417840963

Jan-37 7.899051837 6.785799452 7.335999407 7.702799378 5.827169804 6.133862952 6.440556099 5.379916634

Feb-37 7.849798154 6.722298887 7.267350148 7.630717655 5.822382759 6.128823957 6.435265155 5.375048967

Mar-37 7.941047018 6.366044798 6.882210592 7.226321122 5.396058898 5.680061998 5.964065098 5.00984599

Apr-37 8.127045098 6.640884848 7.179334971 7.538301719 5.550010808 5.84211664 6.134222472 5.186600214

May-37 8.383032136 6.762727166 7.311056395 7.676609215 5.52075898 5.811325242 6.101891504 5.196684926

Jun-37 8.432845425 6.8432152 7.398070487 7.767974011 5.440684087 5.727035882 6.013387676 5.095170031

Jul-37 8.228310437 6.898309757 7.457632169 7.830513778 5.311208736 5.590746037 5.870283339 5.031964661

Aug-37 8.122678826 6.723962199 7.269148323 7.632605739 5.136779015 5.407135806 5.677492596 4.859570394

Sep-37 8.171673016 6.517954925 7.046437757 7.398759645 5.260346074 5.537206394 5.814066714 4.879446422

Oct-37 8.39978192 6.595843559 7.130641686 7.48717377 5.562850779 5.855632399 6.148414019 5.170016216

Nov-37 8.451840397 6.724573608 7.269809306 7.633299771 5.820772943 6.127129414 6.433485884 5.351970494

Dec-37 8.576746218 6.873861961 7.43120212 7.802762226 5.914702404 6.226002531 6.537302657 5.473444372
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PERIOD

Sep-33

Oct-33

Nov-33

Dec-33

Jan-34

Feb-34

Mar-34

Apr-34

May-34

Jun-34

Jul-34

Aug-34

Sep-34

Oct-34

Nov-34

Dec-34

Jan-35

Feb-35

Mar-35

Apr-35

May-35

Jun-35

Jul-35

Aug-35

Sep-35

Oct-35

Nov-35

Dec-35

Jan-36

Feb-36

Mar-36

Apr-36

May-36

Jun-36

Jul-36

Aug-36

Sep-36

Oct-36

Nov-36

Dec-36

Jan-37

Feb-37

Mar-37

Apr-37

May-37

Jun-37

Jul-37

Aug-37

Sep-37

Oct-37

Nov-37

Dec-37

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE 

AECO LO 

FORECAST 

PRICE

AECO 

CASCADE 

FORECAST 

PRICE

CASCADE 

AECO HI 

FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE

4.929991371 5.176490939 4.872473596 5.128919575 5.385365553 5.105397313 5.374102435 5.642807557

5.223919646 5.485115628 5.081929658 5.34939964 5.616869622 5.36354363 5.6458354 5.92812717

5.407976998 5.678375848 5.264501662 5.541580697 5.818659732 5.565620113 5.858547488 6.151474862

5.530854903 5.807397648 5.275285689 5.552932304 5.830578919 5.615995192 5.911573886 6.207152581

5.492108608 5.766714038 5.227369343 5.502494046 5.777618748 5.587087494 5.881144731 6.175201968

5.48713544 5.761492212 5.221108107 5.495903271 5.770698434 5.586672893 5.880708308 6.174743723

5.114017113 5.369717968 4.951155324 5.211742446 5.472329568 5.177717002 5.450228423 5.722739844

5.294602279 5.559332393 5.167309037 5.43927267 5.711236304 5.415858924 5.700904131 5.985949337

5.304905565 5.570150844 5.241021241 5.516864464 5.792707687 5.45000653 5.736848979 6.023691428

5.201190453 5.461249976 5.159973335 5.431550879 5.703128423 5.354326247 5.636132891 5.917939536

5.13661518 5.393445939 5.027159109 5.291746431 5.556333753 5.251106748 5.527480788 5.803854827

4.960484467 5.20850869 4.851362191 5.106697043 5.362031895 5.100346699 5.368785999 5.637225299

4.980791284 5.229830849 4.922623332 5.18170877 5.440794209 5.157876286 5.429343459 5.700810632

5.277658842 5.541541784 5.134173954 5.404393636 5.674613318 5.418604066 5.703793754 5.988983442

5.463556768 5.736734606 5.318571679 5.598496504 5.87842133 5.622701315 5.918632963 6.214564611

5.587663452 5.867046624 5.329463546 5.609961627 5.890459708 5.673580144 5.972189625 6.270799106

5.548529694 5.825956179 5.281068037 5.559018986 5.836969935 5.644383369 5.941456178 6.238528987

5.543506795 5.820682135 5.274744188 5.552362303 5.829980419 5.643964621 5.941015391 6.238066161

5.166657284 5.424990148 5.002091877 5.265359871 5.528627864 5.230919172 5.506230707 5.781542242

5.349048302 5.616500717 5.220407127 5.495165397 5.769923667 5.471442514 5.759413172 6.047383831

5.359454621 5.627427352 5.294856453 5.573533109 5.852209764 5.505931595 5.795717469 6.085503342

5.254702357 5.517437475 5.212998068 5.487366388 5.761734707 5.409294509 5.69399422 5.978693931

5.189481332 5.448955398 5.078855701 5.346163895 5.61347209 5.305042816 5.584255595 5.863468375

5.011589311 5.262168777 4.901300813 5.159264013 5.417227214 5.152775166 5.423973859 5.695172552

5.032099197 5.283704157 4.973274565 5.235025858 5.496777151 5.210880049 5.485136894 5.759393739

5.33193543 5.598532202 5.186940694 5.459937573 5.732934451 5.474215107 5.762331692 6.050448276

5.519692335 5.795676952 5.373182396 5.655981469 5.938780543 5.680353328 5.979319292 6.278285257

5.645040086 5.92729209 5.384183181 5.667561243 5.950939305 5.731740945 6.033411521 6.335082097

5.605514991 5.88579074 5.335303717 5.616109176 5.896914635 5.702252203 6.00237074 6.302489277

5.600441863 5.880463956 5.32891663 5.609385927 5.889855223 5.701829268 6.001925545 6.302021822

5.219823857 5.480815049 5.053537796 5.319513469 5.585489143 5.284653363 5.562793014 5.840932665

5.404038785 5.674240724 5.274036198 5.551617051 5.829197903 5.527581939 5.818507304 6.109432669

5.414549167 5.685276626 5.349230018 5.63076844 5.912306862 5.562415911 5.855174644 6.147933376

5.308749381 5.57418685 5.266553049 5.543740051 5.820927054 5.464812454 5.752434162 6.04005587

5.242876145 5.505019952 5.131069258 5.401125534 5.671181811 5.359518244 5.641598151 5.923678059

5.063205204 5.316365465 4.951738821 5.212356653 5.472974486 5.205727918 5.479713597 5.753699277

5.083920189 5.338116199 5.024432311 5.288876117 5.553319923 5.26441385 5.541488263 5.818562676

5.386754785 5.656092524 5.240235101 5.516036948 5.791838796 5.530382258 5.821455009 6.112527759

5.576389259 5.855208722 5.42833922 5.714041284 5.999743348 5.738581861 6.040612485 6.34264311

5.702990487 5.988140011 5.439450013 5.725736856 6.012023698 5.790483355 6.095245637 6.400007918

5.663070141 5.946223648 5.390081754 5.673770268 5.957458781 5.760699725 6.063894447 6.36708917

5.657946281 5.940843596 5.383630796 5.666979786 5.950328775 5.76027256 6.0634448 6.36661704

5.273522095 5.5371982 5.105498174 5.374208604 5.642919034 5.338924897 5.619920944 5.900916991

5.459579173 5.732558131 5.32820156 5.608633221 5.889064882 5.584282758 5.878192377 6.172101996

5.470194659 5.743704392 5.404147318 5.688576124 5.97300493 5.61946507 5.91522639 6.210987709

5.363336875 5.631503719 5.320643579 5.600677452 5.880711325 5.520885579 5.811458504 6.102031429

5.296804907 5.561645152 5.18380495 5.45663679 5.729468629 5.414538426 5.699514133 5.98448984

5.115337256 5.371104119 5.002681209 5.26598022 5.529279231 5.259210197 5.536010733 5.81281127

5.136259391 5.393072361 5.076101634 5.343264878 5.610428122 5.318482988 5.598403146 5.878323303

5.442122333 5.714228449 5.294062452 5.572697318 5.851332184 5.587111081 5.881169559 6.175228037

5.633653151 5.915335809 5.484047612 5.772681697 6.061315782 5.79739268 6.10251861 6.407644541

5.761520392 6.049596411 5.495269513 5.784494224 6.073718935 5.849813188 6.157698093 6.465582998

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 301



2012 CNGC IRP TAG 5 SELECTIVE PRICE DETAIL PRICE FORECAST 13

PERIOD NYMEX 

CURRENT 

MARKET

CASCADE 

NYMEX LO 

PROJECTED 

PRICE

NYMEX 

CASCADE 

PROJECTED 

PRICE

CASCADE 

NYMEX HI 

PROJECTED 

PRICE

CASCADE 

SUMAS LO 

FORECAST 

PRICE

SUMAS 

CASCADE 

FORECAST 

PRICE

CASCADE 

SUMAS HI 

FORECAST 

PRICE

CASCADE 

ROCKIES LO 

FORECAST 

PRICE

Jan-38 7.978042356 6.855044946 7.410859401 7.781402371 5.886866502 6.196701581 6.50653666 5.4351408

Feb-38 7.928296135 6.790909376 7.341523649 7.708599832 5.882031587 6.191612197 6.501192807 5.430224457

Mar-38 8.020457488 6.431092746 6.952532698 7.300159333 5.451444487 5.738362618 6.025280749 5.06136945

Apr-38 8.208315549 6.708681197 7.252628321 7.615259737 5.606935916 5.902037807 6.197139697 5.239891216

May-38 8.466862458 6.831741937 7.385666959 7.754950307 5.57739157 5.870938494 6.164485419 5.250076775

Jun-38 8.517173879 6.913034852 7.473551192 7.847228751 5.496515928 5.78580624 6.075096552 5.147546731

Jul-38 8.310593541 6.968680354 7.533708491 7.910393916 5.365745823 5.648153498 5.930561173 5.083709308

Aug-38 8.203905615 6.792589321 7.343339806 7.710506797 5.189571806 5.462707164 5.735842522 4.909591098

Sep-38 8.253389746 6.584521974 7.118402134 7.474322241 5.314374535 5.594078458 5.873782381 4.929665886

Oct-38 8.48377974 6.663189495 7.203448103 7.563620508 5.619904287 5.915688723 6.211473159 5.223141378

Nov-38 8.536358801 6.793206844 7.344007399 7.711207769 5.880405672 6.189900708 6.499395743 5.406915199

Dec-38 8.662513681 6.943988081 7.507014141 7.882364848 5.975274428 6.289762556 6.604250684 5.529603816

Jan-39 8.057822779 6.924982896 7.486467995 7.860791395 5.947160167 6.260168597 6.573177027 5.490917208

Feb-39 8.007579096 6.860205969 7.416438886 7.78726083 5.942276903 6.255028319 6.567779735 5.485951702

Mar-39 8.100662063 6.496791173 7.023558025 7.374735926 5.507383932 5.797246244 6.087108556 5.113408145

Apr-39 8.290398704 6.777155508 7.326654604 7.692987334 5.664430276 5.962558185 6.260686094 5.293715129

May-39 8.551531082 6.901446857 7.461023629 7.83407481 5.634590485 5.931147879 6.227705273 5.304002543

Jun-39 8.602345618 6.983552701 7.549786703 7.927276039 5.552906088 5.845164303 6.137422518 5.200447199

Jul-39 8.393699476 7.039754658 7.610545576 7.991072855 5.420828281 5.706135033 5.991441784 5.135971401

Aug-39 8.285944671 6.861902714 7.418273204 7.789186865 5.242892524 5.518834235 5.794775947 4.960112009

Sep-39 8.335923643 6.651754694 7.191086156 7.550640464 5.36894328 5.651519242 5.934095205 4.980387545

Oct-39 8.568617537 6.73120889 7.276982584 7.640831713 5.67752833 5.97634561 6.275162891 5.276797792

Nov-39 8.621722389 6.862526412 7.418947473 7.789894846 5.940634729 6.253299715 6.565964701 5.462409351
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2012 CNGC IRP TAG 5 SELECTIVE PRICE DETAIL PRICE FORECAST 14

PERIOD

Jan-38

Feb-38

Mar-38

Apr-38

May-38

Jun-38

Jul-38

Aug-38

Sep-38

Oct-38

Nov-38

Dec-38

Jan-39

Feb-39

Mar-39

Apr-39

May-39

Jun-39

Jul-39

Aug-39

Sep-39

Oct-39

Nov-39

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE 

AECO LO 

FORECAST 

PRICE

AECO 

CASCADE 

FORECAST 

PRICE

CASCADE 

AECO HI 

FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE

5.721200842 6.007260884 5.445407572 5.73200797 6.018608369 5.819731722 6.126033392 6.432335062

5.716025744 6.001827031 5.438892104 5.725149584 6.011407063 5.819300286 6.125579248 6.431858211

5.327757316 5.594145182 5.157978156 5.42945069 5.700923225 5.393739146 5.677620154 5.961501161

5.515674965 5.791458713 5.382908576 5.666219553 5.949530531 5.641550586 5.938474301 6.235398016

5.526396606 5.802716436 5.459613791 5.746961885 6.03430998 5.677084721 5.975878654 6.274672587

5.418470244 5.689393756 5.375275015 5.658184226 5.941093438 5.577519434 5.871073089 6.164626743

5.351272956 5.618836603 5.237068 5.512703157 5.788338315 5.470108811 5.758009274 6.045909738

5.167990629 5.42639016 5.054133021 5.320140022 5.586147023 5.313227299 5.592870841 5.872514383

5.189121985 5.448578084 5.12828765 5.398197527 5.668107403 5.373092818 5.655887177 5.938681536

5.498043556 5.772945734 5.348428076 5.629924291 5.911420506 5.644407192 5.941481254 6.238555317

5.691489683 5.976064167 5.540313088 5.831908514 6.12350394 5.856791606 6.165043796 6.473295986

5.820635596 6.111667376 5.551647208 5.843839166 6.136031125 5.90973632 6.220775074 6.531813828

5.779912851 6.068908493 5.501286648 5.79082805 6.080369453 5.87935404 6.188793726 6.498233412

5.774686002 6.063420302 5.494706025 5.783901079 6.073096133 5.878918289 6.188335041 6.497751793

5.382534889 5.651661634 5.210982937 5.485245197 5.759507457 5.449101537 5.735896355 6.022691173

5.572331714 5.8509483 5.438162662 5.724381749 6.010600836 5.699391092 5.999359044 6.299326996

5.583160572 5.8623186 5.515634929 5.805931504 6.096228079 5.735280568 6.03713744 6.338994312

5.474154946 5.747862693 5.430452765 5.716266069 6.002079372 5.634719629 5.93128382 6.227848011

5.406285685 5.676599969 5.29086368 5.569330189 5.847796699 5.526234899 5.817089367 6.107943835

5.221170535 5.482229062 5.106099351 5.374841422 5.643583494 5.367784572 5.650299549 5.932814527

5.242513205 5.504638865 5.180995527 5.453679502 5.726363477 5.428248746 5.713946049 5.999643351

5.554523992 5.832250191 5.403337357 5.687723534 5.972109711 5.702276263 6.002396067 6.30251587

5.74990458 6.037399809 5.597141219 5.891727599 6.186313979 5.916784522 6.228194234 6.539603946
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Cascade's Long Term Real Discount Rate: 4.170%
IRP Discount Rate = 7.631%
Years 21-45 Escalation = 2.60% (EIA Inflation Rate)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Category 1 2 3 4 5 6 7 8 9 10
IRP Annual Portfolio Cost Per Therm (PV)* 0.27$              0.34$              0.36$              0.36$              0.34$              0.31$              0.29$              0.28$              0.27$                               0.25$                   
Nominal Cost Per Therm 0.29$              0.40$              0.45$              0.49$              0.48$              0.48$              0.49$              0.51$              0.51$                               0.52$                   
Verification $0.2736 0.34$              $0.3594 $0.3648 $0.3354 $0.3099 $0.2902 $0.2821 $0.2652 $0.2476
Resource Portfolio Cost - % Change 35.25% 12.50% 9.24% -1.04% -0.54% 0.79% 4.61% 1.20% 0.49%
PV of Resource Portfolio Cost/Therm 0.27$              0.62$              0.98$              1.34$              1.68$              1.99$              2.28$              2.56$              2.82$                               3.07$                   
Portfolio Costs with 10% Conservation Credit $0.30 $0.68 $1.07 $1.48 $1.84 $2.19 $2.50 $2.82 $3.11 $3.38
Cost-Effectiveness Limit $0.3135 $0.3610 $0.3884 $0.4082 $0.4163 $0.4192 $0.4199 $0.4211 $0.4211 $0.4202

*   2012 IRP Basecase- Draft Medium Forecast Average Weather.  7.631% discount rate utilized in Sendout Model.

IRP ANNUAL RESOURCE PV OF Non- PORTFOLIO COSTS
PORTFOLIO NOMINAL PORTFOLIO RESOURCE Energy INCLUDING COST-
COST PER COST PER COST - % PORTFOLIO Benefits CONSERVATION EFFECTIVENESS

YEAR THERM (PV)* THERM CHANGE COST/THERM % CREDIT LIMIT
2012 1 0.27$               0.29$               0.27$               5% 0.2873$                              

2013 2 0.34$               0.40$               35.25% 0.62$               5% 0.6483$                              

2014 3 0.36$               0.45$               12.50% 0.98$               5% 1.0257$                              

2015 4 0.36$               0.49$               9.24% 1.34$               5% 1.4087$                              

2016 5 0.34$               0.48$               -1.04% 1.68$               7.5% 1.8027$                              $0.4069

2017 6 0.31$               0.48$               -0.54% 1.99$               7.5% 2.1359$                              

2018 7 0.29$               0.49$               0.79% 2.28$               7.5% 2.4479$                              

2019 8 0.28$               0.51$               4.61% 2.56$               7.5% 2.7511$                              

2020 9 0.27$               0.51$               1.20% 2.82$               7.5% 3.0362$                              

2021 10 0.25$               0.52$               0.49% 3.07$               10.0% 3.3792$                              $0.4202

2022 11 0.25$               0.55$               6.93% 3.32$               10% 3.6498$                              

2023 12 0.23$               0.56$               1.45% 3.55$               10% 3.9049$                              

2024 13 0.22$               0.57$               1.36% 3.77$               10% 4.1450$                              

2025 14 0.20$               0.57$               -0.30% 3.97$               10% 4.3675$                              

2026 15 0.20$               0.59$               4.96% 4.17$               12.5% 4.6887$                              

2027 16 0.19$               0.61$               3.03% 4.36$               12.5% 4.9011$                              

2028 17 0.18$               0.61$               0.26% 4.53$               12.5% 5.0990$                              

2029 18 0.16$               0.61$               -1.34% 4.69$               12.5% 5.2804$                              

2030 19 0.15$               0.62$               2.67% 4.85$               12.5% 5.4534$                              

2031 20 0.15$               0.65$               4.90% 5.00$               12.5% 5.6221$                              $0.4199

2032 21 0.14$               0.67$               2.60% 5.14$               15% 5.9113$                              

2033 22 0.14$               0.69$               2.60% 5.28$               15% 6.0680$                              

2034 23 0.13$               0.70$               2.60% 5.41$               15% 6.2173$                              

2035 24 0.12$               0.72$               2.60% 5.53$               15% 6.3597$                              

2036 25 0.12$               0.74$               2.60% 5.65$               15% 6.4954$                              

2037 26 0.11$               0.76$               2.60% 5.76$               17.5% 6.7688$                              

2038 27 0.11$               0.78$               2.60% 5.87$               17.5% 6.8948$                              

2039 28 0.10$               0.80$               2.60% 5.97$               17.5% 7.0149$                              

2040 29 0.10$               0.82$               2.60% 6.07$               17.5% 7.1294$                              

2041 30 0.09$               0.84$               2.60% 6.16$               17.5% 7.2385$                           $0.4273

2042 31 0.09$               0.87$               2.60% 6.25$               20% 7.4987$                              

2043 32 0.08$               0.89$               2.60% 6.33$               20% 7.6000$                              

2044 33 0.08$               0.91$               2.60% 6.41$               20% 7.6966$                              

2045 34 0.08$               0.93$               2.60% 6.49$               20% 7.7886$                              

2046 35 0.07$               0.96$               2.60% 6.56$               20% 7.8763$                              

2047 36 0.07$               0.98$               2.60% 6.63$               20% 7.9600$                              

2048 37 0.07$               1.01$               2.60% 6.70$               20% 8.0397$                              

2049 38 0.06$               1.04$               2.60% 6.76$               20% 8.1157$                              

2050 39 0.06$               1.06$               2.60% 6.82$               20% 8.1881$                              

2051 40 0.06$               1.09$               2.60% 6.88$               20% 8.2572$                              $0.4278

2052 41 0.05$               1.12$               2.60% 6.94$               20% 8.3230$                              

2053 42 0.05$               1.15$               2.60% 6.99$               20% 8.3858$                              

2054 43 0.05$               1.18$               2.60% 7.04$               20% 8.4456$                              

2055 44 0.05$               1.21$               2.60% 7.09$               20% 8.5026$                              

2056 45 0.05$               1.24$               2.60% 7.13$               20% 8.5570$                              

Cascade's Long Term Real Discount Rate: 4.170%
IRP Discount Rate = 7.631%
Revised Discount Rate= 7.631%
Years 21-45 Escalation = 2.60% (EIA Inflation Rate)

Conservation Credit % attempts to recognize  non-quantifiable benefits associated with
  conservation, including benefits of price certainty & hedge against future carbon costs

PRELIMIINARY  AVOIDED COST ESTIMATES

BASECASE - MEDIUM FORECAST - AVERAGE WEATHER

45 YEAR RESOURCE SUMMARY COSTS - MELDED COST PER THERM
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2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
11 12 13 14 15 16 17 18 19 20 21 22 23 24

0.25$              0.23$              0.22$              0.20$              0.20$              0.19$              0.18$              0.16$              0.15$              0.15$              0.14$              0.14$              0.13$              0.12$              
0.55$              0.56$              0.57$              0.57$              0.59$              0.61$              0.61$              0.61$              0.62$              0.65$              0.67$              0.69$              0.70$              0.72$              

$0.2460 $0.2319 $0.2184 $0.2023 $0.1973 $0.1888 $0.1759 $0.1612 $0.1538 $0.1499 $0.1429 $0.1362 $0.1299 $0.1238
6.93% 1.45% 1.36% -0.30% 4.96% 3.03% 0.26% -1.34% 2.67% 4.90% 2.60% 2.60% 2.60% 2.60%

3.32$              3.55$              3.77$              3.97$              4.17$              4.36$              4.53$              4.69$              4.85$              5.00$              5.14$              5.28$              5.41$              5.53$              
$3.65 $3.90 $4.15 $4.37 $4.58 $4.79 $4.99 $5.16 $5.33 $5.50 $5.65 $5.80 $5.95 $6.08

$0.4204 $0.4202 $0.4195 $0.4181 $0.4173 $0.4164 $0.4152 $0.4135 $0.4119 $0.4106 $0.4094 $0.4082 $0.4071 $0.4060
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2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049
25 26 27 28 29 30 31 32 33 34 35 36 37 38

0.12$              0.11$              0.11$              0.10$              0.10$              0.09$              0.09$              0.08$              0.08$              0.08$              0.07$              0.07$              0.07$              0.06$              
0.74$              0.76$              0.78$              0.80$              0.82$              0.84$              0.87$              0.89$              0.91$              0.93$              0.96$              0.98$              1.01$              1.04$              

$0.1180 $0.1125 $0.1072 $0.1022 $0.0974 $0.0929 $0.0885 $0.0844 $0.0805 $0.0767 $0.0731 $0.0697 $0.0664 $0.0633
2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

5.65$              5.76$              5.87$              5.97$              6.07$              6.16$              6.25$              6.33$              6.41$              6.49$              6.56$              6.63$              6.70$              6.76$              
$6.21 $6.34 $6.45 $6.57 $6.67 $6.78 $6.87 $6.97 $7.06 $7.14 $7.22 $7.30 $7.37 $7.44

$0.4049 $0.4038 $0.4028 $0.4019 $0.4009 $0.4000 $0.3991 $0.3983 $0.3974 $0.3966 $0.3958 $0.3950 $0.3943 $0.3935
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2050 2051 2052 2053 2054 2055 2056
39 40 41 42 43 44 45

0.06$              0.06$              0.05$              0.05$              0.05$              0.05$              0.05$              
1.06$              1.09$              1.12$              1.15$              1.18$              1.21$              1.24$              

$0.0604 $0.0575 $0.0549 $0.0523 $0.0498 $0.0475 $0.0453
2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

6.82$              6.88$              6.94$              6.99$              7.04$              7.09$              7.13$              
$7.51 $7.57 $7.63 $7.69 $7.74 $7.79 $7.84

$0.3928 $0.3921 $0.3915 $0.3908 $0.3902 $0.3896 $0.3890
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Cascade's Long Term Real Discount Rate: 4.170%
IRP Discount Rate = 7.631%
Years 21-45 Escalation = 2.60% (EIA Inflation Rate)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Category 1 2 3 4 5 6 7 8 9 10
IRP Annual Portfolio Cost Per Therm (PV)* 0.27$              0.34$              0.36$              0.36$              0.34$              0.31$              0.29$              0.32$              0.29$                               0.28$                   
Nominal Cost Per Therm 0.29$              0.40$              0.45$              0.49$              0.48$              0.48$              0.49$              0.57$              0.57$                               0.58$                   
Verification $0.2736 0.34$              $0.3594 $0.3648 $0.3354 $0.3099 $0.2902 $0.3173 $0.2941 $0.2758
Resource Portfolio Cost - % Change 35.25% 12.50% 9.24% -1.04% -0.54% 0.79% 17.69% -0.26% 0.93%
PV of Resource Portfolio Cost/Therm 0.27$              0.62$              0.98$              1.34$              1.68$              1.99$              2.28$              2.59$              2.89$                               3.16$                   
Portfolio Costs with 10% Conservation Credit $0.30 $0.68 $1.07 $1.48 $1.84 $2.19 $2.50 $2.85 $3.18 $3.48
Cost-Effectiveness Limit $0.3135 $0.3610 $0.3884 $0.4082 $0.4163 $0.4192 $0.4199 $0.4269 $0.4306 $0.4328

*   2012 IRP Basecase- Draft Medium Forecast Average Weather.  7.631% discount rate utilized in Sendout Model.

IRP ANNUAL RESOURCE PV OF Non- PORTFOLIO COSTS
PORTFOLIO NOMINAL PORTFOLIO RESOURCE Energy INCLUDING COST-
COST PER COST PER COST - % PORTFOLIO Benefits CONSERVATION EFFECTIVENESS

YEAR THERM (PV)* THERM CHANGE COST/THERM % CREDIT LIMIT
2012 1 0.27$               0.29$               0.27$               5% 0.2873$                              

2013 2 0.34$               0.40$               35.25% 0.62$               5% 0.6483$                              

2014 3 0.36$               0.45$               12.50% 0.98$               5% 1.0257$                              

2015 4 0.36$               0.49$               9.24% 1.34$               5% 1.4087$                              

2016 5 0.34$               0.48$               -1.04% 1.68$               7.5% 1.8027$                              $0.4069

2017 6 0.31$               0.48$               -0.54% 1.99$               7.5% 2.1359$                              

2018 7 0.29$               0.49$               0.79% 2.28$               7.5% 2.4479$                              

2019 8 0.32$               0.57$               17.69% 2.59$               7.5% 2.7890$                              

2020 9 0.29$               0.57$               -0.26% 2.89$               7.5% 3.1051$                              

2021 10 0.28$               0.58$               0.93% 3.16$               10.0% 3.4807$                              $0.4328

2022 11 0.28$               0.64$               10.78% 3.45$               10% 3.7928$                              

2023 12 0.26$               0.64$               -0.19% 3.71$               10% 4.0824$                              

2024 13 0.25$               0.65$               2.04% 3.96$               10% 4.3568$                              

2025 14 0.23$               0.65$               0.08% 4.19$               10% 4.6121$                              

2026 15 0.23$               0.69$               6.76% 4.42$               12.5% 4.9758$                              

2027 16 0.22$               0.73$               4.66% 4.65$               12.5% 5.2275$                              

2028 17 0.20$               0.71$               -2.40% 4.85$               12.5% 5.4558$                              

2029 18 0.19$               0.73$               3.33% 5.04$               12.5% 5.6750$                              

2030 19 0.19$               0.76$               3.44% 5.23$               12.5% 5.8857$                              

2031 20 0.18$               0.77$               1.85% 5.41$               12.5% 6.0850$                              $0.4545

2032 21 0.17$               0.79$               2.60% 5.58$               15% 6.4144$                              

2033 22 0.16$               0.81$               2.60% 5.74$               15% 6.5996$                              

2034 23 0.15$               0.83$               2.60% 5.89$               15% 6.7761$                              

2035 24 0.15$               0.85$               2.60% 6.04$               15% 6.9444$                              

2036 25 0.14$               0.88$               2.60% 6.18$               15% 7.1047$                              

2037 26 0.13$               0.90$               2.60% 6.31$               17.5% 7.4154$                              

2038 27 0.13$               0.92$               2.60% 6.44$               17.5% 7.5643$                              

2039 28 0.12$               0.95$               2.60% 6.56$               17.5% 7.7063$                              

2040 29 0.12$               0.97$               2.60% 6.67$               17.5% 7.8416$                              

2041 30 0.11$               1.00$               2.60% 6.78$               17.5% 7.9706$                           $0.4705

2042 31 0.10$               1.02$               2.60% 6.89$               20% 8.2657$                              

2043 32 0.10$               1.05$               2.60% 6.99$               20% 8.3854$                              

2044 33 0.10$               1.08$               2.60% 7.08$               20% 8.4996$                              

2045 34 0.09$               1.10$               2.60% 7.17$               20% 8.6083$                              

2046 35 0.09$               1.13$               2.60% 7.26$               20% 8.7120$                              

2047 36 0.08$               1.16$               2.60% 7.34$               20% 8.8109$                              

2048 37 0.08$               1.19$               2.60% 7.42$               20% 8.9051$                              

2049 38 0.07$               1.22$               2.60% 7.50$               20% 8.9949$                              

2050 39 0.07$               1.26$               2.60% 7.57$               20% 9.0805$                              

2051 40 0.07$               1.29$               2.60% 7.64$               20% 9.1622$                              $0.4747

2052 41 0.06$               1.32$               2.60% 7.70$               20% 9.2400$                              

2053 42 0.06$               1.36$               2.60% 7.76$               20% 9.3141$                              

2054 43 0.06$               1.39$               2.60% 7.82$               20% 9.3848$                              

2055 44 0.06$               1.43$               2.60% 7.88$               20% 9.4522$                              

2056 45 0.05$               1.47$               2.60% 7.93$               20% 9.5165$                              

Cascade's Long Term Real Discount Rate: 4.170%
IRP Discount Rate = 7.631%
Revised Discount Rate= 7.631%
Years 21-45 Escalation = 2.60% (EIA Inflation Rate)

Conservation Credit % attempts to recognize  non-quantifiable benefits associated with
  conservation, including benefits of price certainty & hedge against future carbon costs
Carbon estimated at $15/ton, applies to Natural Gas 2017

PRELIMIINARY  AVOIDED COST ESTIMATES

BASECASE - MEDIUM FORECAST - AVERAGE WEATHER - with Carbon 1 Scenario

45 YEAR RESOURCE SUMMARY COSTS - MELDED COST PER THERM
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2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
11 12 13 14 15 16 17 18 19 20 21 22 23 24

0.28$              0.26$              0.25$              0.23$              0.23$              0.22$              0.20$              0.19$              0.19$              0.18$              0.17$              0.16$              0.15$              0.15$              
0.64$              0.64$              0.65$              0.65$              0.69$              0.73$              0.71$              0.73$              0.76$              0.77$              0.79$              0.81$              0.83$              0.85$              

$0.2838 $0.2632 $0.2495 $0.2320 $0.2301 $0.2238 $0.2029 $0.1948 $0.1872 $0.1772 $0.1689 $0.1610 $0.1535 $0.1463
10.78% -0.19% 2.04% 0.08% 6.76% 4.66% -2.40% 3.33% 3.44% 1.85% 2.60% 2.60% 2.60% 2.60%

3.45$              3.71$              3.96$              4.19$              4.42$              4.65$              4.85$              5.04$              5.23$              5.41$              5.58$              5.74$              5.89$              6.04$              
$3.79 $4.08 $4.36 $4.61 $4.87 $5.11 $5.33 $5.55 $5.75 $5.95 $6.14 $6.31 $6.48 $6.64

$0.4369 $0.4393 $0.4409 $0.4415 $0.4428 $0.4442 $0.4443 $0.4444 $0.4445 $0.4444 $0.4442 $0.4440 $0.4436 $0.4433
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2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049
25 26 27 28 29 30 31 32 33 34 35 36 37 38

0.14$              0.13$              0.13$              0.12$              0.12$              0.11$              0.10$              0.10$              0.10$              0.09$              0.09$              0.08$              0.08$              0.07$              
0.88$              0.90$              0.92$              0.95$              0.97$              1.00$              1.02$              1.05$              1.08$              1.10$              1.13$              1.16$              1.19$              1.22$              

$0.1395 $0.1329 $0.1267 $0.1208 $0.1152 $0.1098 $0.1046 $0.0998 $0.0951 $0.0906 $0.0864 $0.0824 $0.0785 $0.0749
2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

6.18$              6.31$              6.44$              6.56$              6.67$              6.78$              6.89$              6.99$              7.08$              7.17$              7.26$              7.34$              7.42$              7.50$              
$6.80 $6.94 $7.08 $7.21 $7.34 $7.46 $7.58 $7.69 $7.79 $7.89 $7.99 $8.08 $8.16 $8.25

$0.4429 $0.4424 $0.4420 $0.4415 $0.4410 $0.4405 $0.4399 $0.4394 $0.4389 $0.4383 $0.4378 $0.4373 $0.4367 $0.4362
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2050 2051 2052 2053 2054 2055 2056
39 40 41 42 43 44 45

0.07$              0.07$              0.06$              0.06$              0.06$              0.06$              0.05$              
1.26$              1.29$              1.32$              1.36$              1.39$              1.43$              1.47$              

$0.0714 $0.0680 $0.0648 $0.0618 $0.0589 $0.0562 $0.0535
2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

7.57$              7.64$              7.70$              7.76$              7.82$              7.88$              7.93$              
$8.32 $8.40 $8.47 $8.54 $8.60 $8.66 $8.72

$0.4357 $0.4351 $0.4346 $0.4341 $0.4336 $0.4331 $0.4326
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Cascade's Long Term Real Discount Rate: 4.170%
IRP Discount Rate = 7.631%
Years 21-45 Escalation = 2.60% (EIA Inflation Rate)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Category 1 2 3 4 5 6 7 8 9 10
IRP Annual Portfolio Cost Per Therm (PV)* 0.27$             0.34$             0.36$             0.36$             0.34$             0.31$             0.29$             0.32$             0.31$                              0.28$                  
Nominal Cost Per Therm 0.29$             0.40$             0.45$             0.49$             0.48$             0.48$             0.49$             0.58$             0.59$                              0.59$                  
Verification $0.2736 0.34$             $0.3594 $0.3648 $0.3354 $0.3099 $0.2902 $0.3232 $0.3056 $0.2814
Resource Portfolio Cost - % Change 35.25% 12.50% 9.24% -1.04% -0.54% 0.79% 19.85% 1.79% -0.89%
PV of Resource Portfolio Cost/Therm 0.27$             0.62$             0.98$             1.34$             1.68$             1.99$             2.28$             2.60$             2.91$                              3.19$                  
Portfolio Costs with 10% Conservation Credit $0.30 $0.68 $1.07 $1.48 $1.84 $2.19 $2.50 $2.86 $3.20 $3.51
Cost-Effectiveness Limit $0.3135 $0.3610 $0.3884 $0.4082 $0.4163 $0.4192 $0.4199 $0.4278 $0.4332 $0.4359

*   2012 IRP Basecase- Draft Medium Forecast Average Weather.  7.631% discount rate utilized in Sendout Model.

IRP ANNUAL RESOURCE PV OF Non- PORTFOLIO COSTS
PORTFOLIO NOMINAL PORTFOLIO RESOURCE Energy INCLUDING COST-
COST PER COST PER COST - % PORTFOLIO Benefits CONSERVATION EFFECTIVENESS

YEAR THERM (PV)* THERM CHANGE COST/THERM % CREDIT LIMIT
2012 1 0.27$               0.29$               0.27$               10% 0.3010$                              

2013 2 0.34$               0.40$               35.25% 0.62$               10% 0.6792$                              

2014 3 0.36$               0.45$               12.50% 0.98$               10% 1.0745$                              

2015 4 0.36$               0.49$               9.24% 1.34$               10% 1.4757$                              

2016 5 0.34$              0.48$              -1.04% 1.68$              10% 1.8446$                             $0.4163

2017 6 0.31$               0.48$               -0.54% 1.99$               10% 2.1856$                              

2018 7 0.29$               0.49$               0.79% 2.28$               10% 2.5048$                              

2019 8 0.32$               0.58$               19.85% 2.60$               10% 2.8603$                              

2020 9 0.31$               0.59$               1.79% 2.91$               10% 3.1964$                              

2021 10 0.28$              0.59$              -0.89% 3.19$              10% 3.5060$                             $0.4359

2022 11 0.29$               0.65$               10.97% 3.48$               10% 3.8252$                              

2023 12 0.27$               0.65$               -0.05% 3.75$               10% 4.1215$                              

2024 13 0.26$               0.68$               4.67% 4.01$               10% 4.4098$                              

2025 14 0.24$               0.67$               -2.24% 4.25$               10% 4.6715$                              

2026 15 0.24$               0.71$               7.05% 4.48$               10% 4.9319$                              

2027 16 0.23$               0.75$               4.93% 4.71$               10% 5.1858$                              

2028 17 0.22$               0.76$               0.96% 4.93$               10% 5.4239$                              

2029 18 0.20$               0.76$               0.20% 5.13$               10% 5.6456$                              

2030 19 0.19$               0.78$               3.57% 5.33$               10% 5.8589$                              

2031 20 0.19$              0.83$              5.90% 5.52$              10% 6.0688$                             $0.4533

2032 21 0.17$               0.85$               2.60% 5.70$               10% 6.2689$                              

2033 22 0.16$               0.87$               2.60% 5.87$               10% 6.4596$                              

2034 23 0.17$               0.90$               2.60% 6.04$               10% 6.6414$                              

2035 24 0.16$               0.92$               2.60% 6.20$               10% 6.8147$                              

2036 25 0.15$               0.94$               2.60% 6.35$               10% 6.9799$                              

2037 26 0.14$               0.97$               2.60% 6.49$               10% 7.1374$                              

2038 27 0.14$               0.99$               2.60% 6.63$               10% 7.2875$                              

2039 28 0.13$               1.02$               2.60% 6.76$               10% 7.4306$                              

2040 29 0.12$               1.05$               2.60% 6.88$               10% 7.5671$                              

2041 30 0.12$              1.07$              2.60% 7.00$              10% 7.6971$                          $0.4544

2042 31 0.11$               1.10$               2.60% 7.11$               10% 7.8211$                              

2043 32 0.11$               1.13$               2.60% 7.22$               10% 7.9392$                              

2044 33 0.10$               1.16$               2.60% 7.32$               10% 8.0519$                              

2045 34 0.10$               1.19$               2.60% 7.42$               10% 8.1593$                              

2046 35 0.09$               1.22$               2.60% 7.51$               10% 8.2616$                              

2047 36 0.09$               1.25$               2.60% 7.60$               10% 8.3592$                              

2048 37 0.08$               1.28$               2.60% 7.68$               10% 8.4522$                              

2049 38 0.08$               1.32$               2.60% 7.76$               10% 8.5409$                              

2050 39 0.08$               1.35$               2.60% 7.84$               10% 8.6254$                              

2051 40 0.07$              1.39$              2.60% 7.91$              10% 8.7060$                             $0.4510

2052 41 0.07$               1.42$               2.60% 7.98$               10% 8.7828$                              

2053 42 0.07$               1.46$               2.60% 8.05$               10% 8.8560$                              

2054 43 0.06$               1.50$               2.60% 8.11$               10% 8.9258$                              

2055 44 0.06$               1.54$               2.60% 8.17$               10% 8.9923$                              

2056 45 0.06$               1.58$               2.60% 8.23$               10% 9.0557$                              

Cascade's Long Term Real Discount Rate: 4.170%
IRP Discount Rate = 7.631%
Revised Discount Rate= 7.631%
Years 21-45 Escalation = 2.60% (EIA Inflation Rate)

Conservation Credit % attempts to recognize  non-quantifiable benefits associated with
  conservation, including benefits of price certainty & hedge against future carbon costs
Carbon estimated at $20/ton, applies to Natural Gas 2017

PRELIMIINARY  AVOIDED COST ESTIMATES

BASECASE - MEDIUM FORECAST - AVERAGE WEATHER - Carbon 2 scenario

45 YEAR RESOURCE SUMMARY COSTS - MELDED COST PER THERM
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Cascade's Long Term Real Discount Rate:

IRP Discount Rate =
Years 21-45 Escalation =

Category
IRP Annual Portfolio Cost Per Therm (PV)*
Nominal Cost Per Therm
Verification
Resource Portfolio Cost - % Change
PV of Resource Portfolio Cost/Therm
Portfolio Costs with 10% Conservation Credit
Cost-Effectiveness Limit

*   2012 IRP Basecase- Draft Medium Forecast Average Weather.  7.631% discount rate utilized in Sendout Model.

2012
2013
2014
2015
2016

2017
2018
2019
2020
2021

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031

2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

2042
2043
2044
2045
2046
2047
2048
2049
2050
2051

2052
2053
2054
2055
2056

Cascade's Long Term Real Discount Rate:

Conservation Credit % attempts to recognize  non-quantifiable benefits associated with
  conservation, including benefits of price certainty & hedge against future carbon costs
Carbon estimated at $20/ton, applies to Natural Gas 2017

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

0.29$             0.27$             0.26$             0.24$             0.24$             0.23$             0.22$             0.20$             0.19$             0.19$             0.17$             0.16$             0.17$             0.16$             0.15$             
0.65$             0.65$             0.68$             0.67$             0.71$             0.75$             0.76$             0.76$             0.78$             0.83$             0.85$             0.87$             0.90$             0.92$             0.94$             

$0.2901 $0.2694 $0.2620 $0.2380 $0.2367 $0.2308 $0.2165 $0.2015 $0.1939 $0.1908 $0.1819 $0.1734 $0.1653 $0.1576 $0.1502
10.97% -0.05% 4.67% -2.24% 7.05% 4.93% 0.96% 0.20% 3.57% 5.90% 2.60% 2.60% 2.60% 2.60% 2.60%

3.48$             3.75$             4.01$             4.25$             4.48$             4.71$             4.93$             5.13$             5.33$             5.52$             5.70$             5.87$             6.04$             6.20$             6.35$             
$3.83 $4.12 $4.41 $4.67 $4.93 $5.19 $5.42 $5.65 $5.86 $6.07 $6.27 $6.46 $6.64 $6.81 $6.98

$0.4406 $0.4435 $0.4463 $0.4472 $0.4489 $0.4506 $0.4517 $0.4521 $0.4526 $0.4533 $0.4539 $0.4543 $0.4546 $0.4548 $0.4549

EFFECTIVENESS
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Cascade's Long Term Real Discount Rate:

IRP Discount Rate =
Years 21-45 Escalation =

Category
IRP Annual Portfolio Cost Per Therm (PV)*
Nominal Cost Per Therm
Verification
Resource Portfolio Cost - % Change
PV of Resource Portfolio Cost/Therm
Portfolio Costs with 10% Conservation Credit
Cost-Effectiveness Limit

*   2012 IRP Basecase- Draft Medium Forecast Average Weather.  7.631% discount rate utilized in Sendout Model.

2012
2013
2014
2015
2016

2017
2018
2019
2020
2021

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031

2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

2042
2043
2044
2045
2046
2047
2048
2049
2050
2051

2052
2053
2054
2055
2056

Cascade's Long Term Real Discount Rate:

Conservation Credit % attempts to recognize  non-quantifiable benefits associated with
  conservation, including benefits of price certainty & hedge against future carbon costs
Carbon estimated at $20/ton, applies to Natural Gas 2017

2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

0.14$             0.14$             0.13$             0.12$             0.12$             0.11$             0.11$             0.10$             0.10$             0.09$             0.09$             0.08$             0.08$             0.08$             0.07$             
0.97$             0.99$             1.02$             1.05$             1.07$             1.10$             1.13$             1.16$             1.19$             1.22$             1.25$             1.28$             1.32$             1.35$             1.39$             

$0.1432 $0.1365 $0.1301 $0.1240 $0.1182 $0.1127 $0.1074 $0.1024 $0.0976 $0.0931 $0.0887 $0.0846 $0.0806 $0.0768 $0.0732
2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

6.49$             6.63$             6.76$             6.88$             7.00$             7.11$             7.22$             7.32$             7.42$             7.51$             7.60$             7.68$             7.76$             7.84$             7.91$             
$7.14 $7.29 $7.43 $7.57 $7.70 $7.82 $7.94 $8.05 $8.16 $8.26 $8.36 $8.45 $8.54 $8.63 $8.71

$0.4549 $0.4548 $0.4547 $0.4546 $0.4544 $0.4541 $0.4539 $0.4536 $0.4532 $0.4529 $0.4526 $0.4522 $0.4518 $0.4514 $0.4510
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Cascade's Long Term Real Discount Rate:

IRP Discount Rate =
Years 21-45 Escalation =

Category
IRP Annual Portfolio Cost Per Therm (PV)*
Nominal Cost Per Therm
Verification
Resource Portfolio Cost - % Change
PV of Resource Portfolio Cost/Therm
Portfolio Costs with 10% Conservation Credit
Cost-Effectiveness Limit

*   2012 IRP Basecase- Draft Medium Forecast Average Weather.  7.631% discount rate utilized in Sendout Model.

2012
2013
2014
2015
2016

2017
2018
2019
2020
2021

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031

2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

2042
2043
2044
2045
2046
2047
2048
2049
2050
2051

2052
2053
2054
2055
2056

Cascade's Long Term Real Discount Rate:

Conservation Credit % attempts to recognize  non-quantifiable benefits associated with
  conservation, including benefits of price certainty & hedge against future carbon costs
Carbon estimated at $20/ton, applies to Natural Gas 2017

2052 2053 2054 2055 2056
41 42 43 44 45

0.07$             0.07$             0.06$             0.06$             0.06$             
1.42$             1.46$             1.50$             1.54$             1.58$             

$0.0698 $0.0666 $0.0634 $0.0605 $0.0577
2.60% 2.60% 2.60% 2.60% 2.60%

7.98$             8.05$             8.11$             8.17$             8.23$             
$8.78 $8.86 $8.93 $8.99 $9.06

$0.4507 $0.4503 $0.4499 $0.4495 $0.4491
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Cascade's Long Term Real Discount Rate: 4.170%
IRP Discount Rate = 7.631%
Years 21-45 Escalation = 2.60% (EIA Inflation Rate)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Category 1 2 3 4 5 6 7 8 9 10
IRP Annual Portfolio Cost Per Therm (PV)* 0.27$              0.34$              0.36$              0.36$              0.34$              0.31$              0.29$              0.35$              0.32$                               0.30$                   
Nominal Cost Per Therm 0.29$              0.40$              0.45$              0.49$              0.48$              0.48$              0.49$              0.62$              0.63$                               0.63$                   
Verification $0.2736 0.34$              $0.3594 $0.3648 $0.3354 $0.3099 $0.2902 $0.3467 $0.3229 $0.3039
Resource Portfolio Cost - % Change 35.25% 12.50% 9.24% -1.04% -0.54% 0.79% 28.58% 0.24% 1.29%
PV of Resource Portfolio Cost/Therm 0.27$              0.62$              0.98$              1.34$              1.68$              1.99$              2.28$              2.62$              2.95$                               3.25$                   
Portfolio Costs with 10% Conservation Credit $0.30 $0.68 $1.07 $1.48 $1.84 $2.19 $2.50 $2.89 $3.24 $3.58
Cost-Effectiveness Limit $0.3135 $0.3610 $0.3884 $0.4082 $0.4163 $0.4192 $0.4199 $0.4317 $0.4393 $0.4446

*   2012 IRP Basecase- Draft Medium Forecast Average Weather.  7.631% discount rate utilized in Sendout Model.

IRP ANNUAL RESOURCE PV OF Non- PORTFOLIO COSTS
PORTFOLIO NOMINAL PORTFOLIO RESOURCE Energy INCLUDING COST-
COST PER COST PER COST - % PORTFOLIO Benefits CONSERVATION EFFECTIVENESS

YEAR THERM (PV)* THERM CHANGE COST/THERM % CREDIT LIMIT
2012 1 0.27$               0.29$               0.27$               10% 0.3010$                              

2013 2 0.34$               0.40$               35.25% 0.62$               10% 0.6792$                              

2014 3 0.36$               0.45$               12.50% 0.98$               10% 1.0745$                              

2015 4 0.36$               0.49$               9.24% 1.34$               10% 1.4757$                              

2016 5 0.34$               0.48$               -1.04% 1.68$               10% 1.8446$                              $0.4163

2017 6 0.31$               0.48$               -0.54% 1.99$               10% 2.1856$                              

2018 7 0.29$               0.49$               0.79% 2.28$               10% 2.5048$                              

2019 8 0.35$               0.62$               28.58% 2.62$               10% 2.8862$                              

2020 9 0.32$               0.63$               0.24% 2.95$               10% 3.2414$                              

2021 10 0.30$               0.63$               1.29% 3.25$               10% 3.5756$                              $0.4446

2022 11 0.31$               0.69$               9.46% 3.56$               10% 3.9156$                              

2023 12 0.29$               0.70$               0.39% 3.85$               10% 4.2327$                              

2024 13 0.28$               0.73$               4.81% 4.13$               10% 4.5415$                              

2025 14 0.26$               0.72$               -1.92% 4.38$               10% 4.8229$                              

2026 15 0.26$               0.77$               7.90% 4.64$               10% 5.1050$                              

2027 16 0.25$               0.82$               5.67% 4.89$               10% 5.3819$                              

2028 17 0.24$               0.83$               1.21% 5.13$               10% 5.6424$                              

2029 18 0.22$               0.83$               0.79% 5.35$               10% 5.8862$                              

2030 19 0.21$               0.87$               3.88% 5.57$               10% 6.1216$                              

2031 20 0.21$               0.92$               6.26% 5.78$               10% 6.3540$                              $0.4746

2032 21 0.19$               0.94$               2.60% 5.98$               10% 6.5755$                              

2033 22 0.18$               0.97$               2.60% 6.17$               10% 6.7867$                              

2034 23 0.18$               0.99$               2.60% 6.35$               10% 6.9879$                              

2035 24 0.17$               1.02$               2.60% 6.53$               10% 7.1798$                              

2036 25 0.17$               1.05$               2.60% 6.69$               10% 7.3627$                              

2037 26 0.16$               1.07$               2.60% 6.85$               10% 7.5371$                              

2038 27 0.15$               1.10$               2.60% 7.00$               10% 7.7033$                              

2039 28 0.14$               1.13$               2.60% 7.15$               10% 7.8618$                              

2040 29 0.14$               1.16$               2.60% 7.28$               10% 8.0128$                              

2041 30 0.13$               1.19$               2.60% 7.42$               10% 8.1568$                           $0.4815

2042 31 0.12$               1.22$               2.60% 7.54$               10% 8.2940$                              

2043 32 0.12$               1.25$               2.60% 7.66$               10% 8.4249$                              

2044 33 0.11$               1.28$               2.60% 7.77$               10% 8.5496$                              

2045 34 0.11$               1.32$               2.60% 7.88$               10% 8.6685$                              

2046 35 0.10$               1.35$               2.60% 7.98$               10% 8.7818$                              

2047 36 0.10$               1.39$               2.60% 8.08$               10% 8.8898$                              

2048 37 0.09$               1.42$               2.60% 8.18$               10% 8.9928$                              

2049 38 0.09$               1.46$               2.60% 8.26$               10% 9.0910$                              

2050 39 0.09$               1.50$               2.60% 8.35$               10% 9.1846$                              

2051 40 0.08$               1.54$               2.60% 8.43$               10% 9.2738$                              $0.4805

2052 41 0.08$               1.58$               2.60% 8.51$               10% 9.3588$                              

2053 42 0.07$               1.62$               2.60% 8.58$               10% 9.4399$                              

2054 43 0.07$               1.66$               2.60% 8.65$               10% 9.5171$                              

2055 44 0.07$               1.70$               2.60% 8.72$               10% 9.5908$                              

2056 45 0.06$               1.75$               2.60% 8.78$               10% 9.6610$                              

Cascade's Long Term Real Discount Rate: 4.170%
IRP Discount Rate = 7.631%
Revised Discount Rate= 7.631%
Years 21-45 Escalation = 2.60% (EIA Inflation Rate)

Conservation Credit % attempts to recognize  non-quantifiable benefits associated with
  conservation, including benefits of price certainty & hedge against future carbon costs
Carbon estimated at $30/ton, applies to Natural Gas 2017

PRELIMIINARY  AVOIDED COST ESTIMATES

BASECASE - MEDIUM FORECAST - AVERAGE WEATHER - Carbon 3 scenario

45 YEAR RESOURCE SUMMARY COSTS - MELDED COST PER THERM
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2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
11 12 13 14 15 16 17 18 19 20 21 22 23 24

0.31$              0.29$              0.28$              0.26$              0.26$              0.25$              0.24$              0.22$              0.21$              0.21$              0.19$              0.18$              0.18$              0.17$              
0.69$              0.70$              0.73$              0.72$              0.77$              0.82$              0.83$              0.83$              0.87$              0.92$              0.94$              0.97$              0.99$              1.02$              

$0.3091 $0.2883 $0.2807 $0.2558 $0.2565 $0.2518 $0.2368 $0.2217 $0.2140 $0.2113 $0.2014 $0.1920 $0.1830 $0.1744
9.46% 0.39% 4.81% -1.92% 7.90% 5.67% 1.21% 0.79% 3.88% 6.26% 2.60% 2.60% 2.60% 2.60%

3.56$              3.85$              4.13$              4.38$              4.64$              4.89$              5.13$              5.35$              5.57$              5.78$              5.98$              6.17$              6.35$              6.53$              
$3.92 $4.23 $4.54 $4.82 $5.10 $5.38 $5.64 $5.89 $6.12 $6.35 $6.58 $6.79 $6.99 $7.18

$0.4511 $0.4555 $0.4596 $0.4617 $0.4646 $0.4677 $0.4699 $0.4714 $0.4728 $0.4746 $0.4761 $0.4773 $0.4783 $0.4791
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2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049
25 26 27 28 29 30 31 32 33 34 35 36 37 38

0.17$              0.16$              0.15$              0.14$              0.14$              0.13$              0.12$              0.12$              0.11$              0.11$              0.10$              0.10$              0.09$              0.09$              
1.05$              1.07$              1.10$              1.13$              1.16$              1.19$              1.22$              1.25$              1.28$              1.32$              1.35$              1.39$              1.42$              1.46$              

$0.1663 $0.1585 $0.1511 $0.1440 $0.1373 $0.1309 $0.1248 $0.1189 $0.1134 $0.1081 $0.1030 $0.0982 $0.0936 $0.0892
2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

6.69$              6.85$              7.00$              7.15$              7.28$              7.42$              7.54$              7.66$              7.77$              7.88$              7.98$              8.08$              8.18$              8.26$              
$7.36 $7.54 $7.70 $7.86 $8.01 $8.16 $8.29 $8.42 $8.55 $8.67 $8.78 $8.89 $8.99 $9.09

$0.4798 $0.4804 $0.4808 $0.4811 $0.4813 $0.4815 $0.4816 $0.4816 $0.4816 $0.4815 $0.4814 $0.4813 $0.4811 $0.4809
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2050 2051 2052 2053 2054 2055 2056
39 40 41 42 43 44 45

0.09$              0.08$              0.08$              0.07$              0.07$              0.07$              0.06$              
1.50$              1.54$              1.58$              1.62$              1.66$              1.70$              1.75$              

$0.0851 $0.0811 $0.0773 $0.0737 $0.0702 $0.0670 $0.0638
2.60% 2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

8.35$              8.43$              8.51$              8.58$              8.65$              8.72$              8.78$              
$9.18 $9.27 $9.36 $9.44 $9.52 $9.59 $9.66

$0.4807 $0.4805 $0.4802 $0.4799 $0.4797 $0.4794 $0.4791
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Avoided costs are the unit cost to serve the next unit of demand with a 
supply-side resource option. 
•    DSM is not included when calculating the avoided cost so that the demand is 
served by supply-side resources only. 
•    Cascade’s SENDOUT® model produces a marginal cost report which shows 
the daily incremental cost to serve the next unit of demand. 
•    The computed marginal cost includes 

•   price of natural gas 
•   variable transportation charges 
•   variable charges related to storage 

•    Distribution costs are not currently included Cascade’s avoided cost. 
•    The draft 2012 IRP cost effectiveness tests uses the avoided costs from the most developed (as of September 2012) IRP for the base case portfolio resources.   Non-energy benefit 
percentages are consistent with Cascade's most recently approved 2011 IRP. 
 
The high and low natural gas price sensitivities that are being developed for the 2012 IRP are used to scale the base case avoided cost up or down to produce the high and low avoided 
cost sensitivities. 
 
 For many years, The Northwest Power and Conservation Council (NPCC) has utilized a 10% cost advantage for electric utilities acquiring conservation resources to realize the  
benefits of not using supply side resources. Such electric utility benefits include reduced fish and wildlife impacts, load stability, load predictability and improved air quality. As discussed in 
Section 7, when calculating the avoided cost figures, the company includes an incremental cost advantage for conservation resources. Historically, Cascade has  included the 10% cost 
advantage for conservation resources which was consistent with  regon’s requirements for gas utilities for mandated residential weatherization programs. For this plan, the company 
developed a graduated scale ranging from 5% for short-term measures up to a 20% factor for longer-lived measures. The use of a graduated scale is an attempt to recognize non-
quantifiable benefits associated with conservation, such as price certainty & a hedge value against future carbon costs.  
At the time of this writing, specific details on the level of carbon allowances and how they may be allocated to the gas utilities under a cap and trade program are still unknown. Therefore, 
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Natural Gas Environmental Externality Cost Analysis

Updated with EIA's Estimated Emission Factors & Inflation

Emission
Emission

(Lbs/Therm)

Cost

($/Lb)

Externality Adder

($/Therm)

NO2          
$2500/Ton
CO2          
$15/Ton

0.008
11.673

$1.250
$0.008

$0.010
$0.088

NO2          
$2500/Ton
CO2          
$20/Ton

0.008
11.673

$1.250
$0.010

$0.010
$0.117

NO2          
$2500/Ton
CO2          
$30/Ton

0.008
11.673

$1.250
$0.015

$0.010
$0.175

General Assumptions:
Externality Adder reflects 1st year adder
Adder will increase annually by 3% and will be adjusted by the CPI, estimated to be 3.5%/year

Carbon Scneario 1

Carbon Scenario 2

Carbon Scenario 3

To develop avoided cost figures associated with the reduction of incremental natural gas usage, a demand forecast, existing and future supply-side resources and demand-side resources 
are required. Cascade utilizes SENDOUT® model results to produce avoided costs, using the Marginal Cost of Gas report, with a the 7.631% DSM discount rate across the planning horizon.  
Starting with year 21 we assume a apply a flat price forecast with the the DSM discount applied through the end of the 45 year period. 
 
The company assumes the Expected Average Cost as the appropriate data set for the analysis of avoided costs and calculation of the cost-effectiveness limits (CELs).  However,  Appendix H 
includes tables that provide the avoided costs and CEL calculations expected minimum and expected maximum Monte-Carlo results as well as the various Carbon Cost scenarios included in 
the Plan.  This will allow the company to further analyze its Conservation potential curves and the magnitude of the measures that could be deemed cost-effective depending the outcome 
of the Carbon Cost proposals.   

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 321



EIA ECONOMIC GROWTH FACTORS (EIA ANNUAL ENERGY OUTLOOK 2011, TABLE E-1)

FACTORS USED IN PRICE FORECAST
Low Case 2.1 -0.6000 -0.0600 0.9400
Reference Case 2.7

High Case 3.2 0.5000 0.0500 1.0500

Case name Description Integration mode Reference in text Reference in Appendix 
E 

Reference Baseline economic 
growth (2.7 percent 
per year from 2009 
through 2035), world 
oil price, and 
technology 
assumptions. 
Complete projection 
tables in Appendix A. 
World light, sweet 
crude oil prices rise to 
about $125 per barrel 
(2009 dollars) in 2035. 
Assumes RFS target 
to be met as soon as 
possible.  

Fully integrated -- -- 

Low Economic Growth Real GDP grows at an 
average annual rate of 
2.1 percent from 2009 
to 2035. Other energy 
market assumptions 
are the same as in the 
Reference case. 
Partial projection 
tables in Appendix B. 

Fully integrated p. 58 p. 213 

High Economic Growth Real GDP grows at an 
average annual rate of 
3.2 percent from 2009 
to 2035. Other energy 
market assumptions 
are the same as in the 
Reference case. 
Partial projection 
tables in Appendix B. 

Fully integrated p. 58 p. 213 

 

Important to note about EIAs forecast methodology: The variation among 
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Year

Financial 

Forecast 

Center 

Jun 2012 NWPPC 

TEXAS 

Comptroller

WoodMac April 

2011 EIA 

NYMEX 

HH

WAVG 

RES PLAN 

HH PRICE

ORIg 

WAVG 

RES PLAN 

HH PRICE

LO BASE 

CASE

BASE 

CASE

HI BASE 

CASE

2011 0.005 0.08 0.005 0.08 0.08 0.75 3.810192 3.810192 3.581581 3.810192 4.000702

2012 0 0.15 0 0 0.35 0.5 2.501292 4.183583 2.351214 2.501292 2.626356

2013 0 0.15 0 0 0.4 0.45 3.4944 4.707848 3.284736 3.4944 3.66912

2014 0 0.15 0 0 0.45 0.4 3.851608 4.979343 3.620512 3.851608 4.044188

2015 0 0.15 0 0 0.5 0.35 4.136053 5.059543 3.88789 4.136053 4.342856

2016 0 0.15 0 0 0.55 0.3 4.246546 5.219655 3.991754 4.246546 4.458874

2017 0 0.15 0 0 0.6 0.25 4.403922 5.355059 4.139686 4.403922 4.624118

2018 0 0.15 0 0 0.65 0.2 4.587599 5.492729 4.312343 4.587599 4.816979

2019 0 0.15 0 0 0.7 0.15 4.748719 5.658523 4.463796 4.748719 4.986155

2020 0 0.15 0 0 0.75 0.1 4.845769 5.844025 4.555023 4.845769 5.088057

2021 0 0.15 0 0 0.8 0.05 5.017672 6.065605 4.716611 5.017672 5.268555

2022 0 0.15 0 0 0.85 0 5.248481 6.093523 4.933572 5.248481 5.510905

2023 0 0.15 0 0 0.85 0 5.439439 6.241047 5.113073 5.439439 5.711411

2024 0 0.15 0 0 0.85 0 5.592843 6.335575 5.257272 5.592843 5.872485

2025 0 0.5 0 0 0.5 0 5.832857 6.404211 5.482886 5.832857 6.1245

2026 0 0.5 0 0 0.5 0 6.001937 6.540815 5.641821 6.001937 6.302034

2027 0 0.5 0 0 0.5 0 6.154418 6.756594 5.785153 6.154418 6.462139

2028 0 0.5 0 0 0.5 0 6.208714 6.896811 5.836191 6.208714 6.51915

2029 0 0.5 0 0 0.5 0 6.239631 6.942189 5.865253 6.239631 6.551613

2030 0 0.5 0 0 0.5 0 6.324187 7.019357 5.944736 6.324187 6.640396

2031 0 0 0 0 1 0 6.370103 7.278991 5.987897 6.370103 6.688608

2032 0 0 0 0 1 0 6.630243 7.555593 6.232429 6.630243 6.961755

2033 0 0 0 0 1 0 6.793119 7.659265 6.385532 6.793119 7.132775

2034 0 0 0 0 1 0 6.95751 7.873841 6.540059 6.95751 7.305386

2035 0 0 0 0 1 0 7.198939 8.068624 6.767002 7.198939 7.558886

Case name Description Integration mode Reference in text Reference in Appendix 
E 

Reference Baseline economic 
growth (2.7 percent 
per year from 2009 
through 2035), world 
oil price, and 
technology 
assumptions. 
Complete projection 
tables in Appendix A. 
World light, sweet 
crude oil prices rise to 
about $125 per barrel 
(2009 dollars) in 2035. 
Assumes RFS target 
to be met as soon as 
possible.  

Fully integrated -- -- 

Low Economic Growth Real GDP grows at an 
average annual rate of 
2.1 percent from 2009 
to 2035. Other energy 
market assumptions 
are the same as in the 
Reference case. 
Partial projection 
tables in Appendix B. 

Fully integrated p. 58 p. 213 

High Economic Growth Real GDP grows at an 
average annual rate of 
3.2 percent from 2009 
to 2035. Other energy 
market assumptions 
are the same as in the 
Reference case. 
Partial projection 
tables in Appendix B. 

Fully integrated p. 58 p. 213 

 

Important to note about EIAs forecast methodology: The variation among 
published projections of natural gas consumption, production, imports, and 
prices (Table 16) can be significant. It results from differences in the 
assumptions that underlie the projections. For example, the natural gas 
projection in the AEO2011 Reference case assumes, for the most part, that 
current laws and regulations will continue through the projection period, 
whereas other natural gas projections may include anticipated policy 
developments over the next 25 years. In particular, AEO2011 does not 
assume the implementation of regulations limiting CO2 emissions or other 
types of emissions beyond those already in effect.  
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Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization disabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2 -2.761451 -3.473959 -3.958999 -4.377638 -4.397483 -4.408997 -4.474727 -4.685871

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM disabled; 

Process control:  DSM in Optimization disabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2 -2.761451 -3.473959 -3.958999 -4.377638 -4.397483 -4.408997 -4.474727 -4.685871

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM disabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2 -2.761451 -3.473959 -3.958999 -4.377638 -4.397483 -4.408997 -4.474727 -4.685871

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2033; Report Parms: Nominal enabled

Data Item Area Scenario 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2 -2.761451 -3.473959 -3.958999 -4.377638 -4.397483 -4.408997 -4.474727 -4.685871

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2 -2.752932 -3.504476 -3.966665 -4.349259 -4.319268 -4.326307 -4.383185 -4.621787
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Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization disabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM disabled; 

Process control:  DSM in Optimization disabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM disabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2033; Report Parms: Nominal enabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

2020 2021 2022 2023 2024 2025 2026 2027

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -46.46507 -46.74859 -46.94223

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.769458 -4.831585 -5.202882 -5.330532 -5.441484 -46.56095 -46.79558 -47.00141

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

2020 2021 2022 2023 2024 2025 2026 2027

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -46.46507 -46.74859 -46.94223

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.769458 -4.831585 -5.202882 -5.330532 -5.441484 -46.56095 -46.79558 -47.00141

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

2020 2021 2022 2023 2024 2025 2026 2027

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -46.46507 -46.74859 -46.94223

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.769458 -4.831585 -5.202882 -5.330532 -5.441484 -46.56095 -46.79558 -47.00141

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

2020 2021 2022 2023 2024 2025 2026 2027

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -46.46507 -46.74859 -46.94223

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.769458 -4.831585 -5.202882 -5.330532 -5.441484 -46.56095 -46.79558 -47.00141

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096

-4.702551 -4.751847 -5.101461 -5.213735 -5.28998 -5.300951 -5.625929 -5.841096
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Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization disabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM disabled; 

Process control:  DSM in Optimization disabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM disabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2033; Report Parms: Nominal enabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

2028 2029 2030 2031 2032 2033

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-46.98623 -46.90358 -47.00062 -46.73798 -46.78894 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-47.06587 -47.06816 -47.22228 -46.96286 -47.14978 -6.68368

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

2028 2029 2030 2031 2032 2033

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-46.98623 -46.90358 -47.00062 -46.73798 -46.78894 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-47.06587 -47.06816 -47.22228 -46.96286 -47.14978 -6.68368

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

2028 2029 2030 2031 2032 2033

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-46.98623 -46.90358 -47.00062 -46.73798 -46.78894 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-47.06587 -47.06816 -47.22228 -46.96286 -47.14978 -6.68368

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

2028 2029 2030 2031 2032 2033

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-46.98623 -46.90358 -47.00062 -46.73798 -46.78894 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-47.06587 -47.06816 -47.22228 -46.96286 -47.14978 -6.68368

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652

-5.889393 -5.802106 -5.918285 -6.060324 -6.137336 -6.023652
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Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization disabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario 2012 2013 2014 2015 2016 2017 2018 2019

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2013; Report Parms: Nominal enabled

Data Item Area Scenario 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2 -2.745291 -3.401301 -3.583308 -3.672247 -3.408815 -3.156977 -2.960214 -2.858702

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

0.27365 0.343783 0.359386 0.364752 0.335343 0.309915 0.290233 0.282051

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2013; Report Parms: Nominal disabled

Data Item Area Scenario 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2 -2.745291 -3.401301 -3.583308 -3.672247 -3.408815 -3.156977 -2.960214 -2.858702

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2 -2.736498 -3.437829 -3.593857 -3.64752 -3.353427 -3.099149 -2.902331 -2.820512

AVOIDED COST Base 0.27365 0.343783 0.359386 0.364752 0.335343 0.309915 0.290233 0.282051

$15 Carbon 1 0.27365 0.343783 0.359386 0.364752 0.335343 0.309915 0.290233 0.317308

$20 Carbon 2 0.27365 0.343783 0.359386 0.364752 0.335343 0.309915 0.290233 0.323184

$30 Carbon 3 0.27365 0.343783 0.359386 0.364752 0.335343 0.309915 0.290233 0.346688

$4.99 over planning horizon

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 327



Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization disabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2013; Report Parms: Nominal enabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2013; Report Parms: Nominal disabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

AVOIDED COST Base

$15 Carbon 1

$20 Carbon 2

$30 Carbon 3

$4.99 over planning horizon

2020 2021 2022 2023 2024 2025 2026 2027

2020 2021 2022 2023 2024 2025 2026 2027

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -43.49308 -43.45236 -43.37832

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.690193 -2.519493 -2.505469 -2.370494 -2.236767 -2.061586 -1.991344 -11.74877

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

0.265247 0.247632 0.245988 0.231861 0.218339 0.202278 0.197262 0.18882

2020 2021 2022 2023 2024 2025 2026 2027

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -43.49308 -43.45236 -43.37832

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.690193 -2.519493 -2.505469 -2.370494 -2.236767 -2.061586 -1.991344 -11.74877

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

-2.652467 -2.476315 -2.459876 -2.318608 -2.183391 -2.022784 -1.97262 -1.888196

0.265247 0.247632 0.245988 0.231861 0.218339 0.202278 0.197262 0.18882

0.294078 0.275771 0.283832 0.263193 0.24953 0.232025 0.230139 0.223786

0.30561 0.281399 0.290139 0.26946 0.262007 0.237975 0.236714 0.23078

0.322909 0.303911 0.309061 0.288259 0.280722 0.255823 0.256441 0.251759
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Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization disabled; Present worth 7.631 year 2033; Report Parms: Nominal disabled

Data Item Area Scenario

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2013; Report Parms: Nominal enabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

Analysi type: Full Optimization; Risk Analysis disabled; Portfoli Options DSM enabled; 

Process control:  DSM in Optimization enabled; Present worth 7.631 year 2013; Report Parms: Nominal disabled

Data Item Area Scenario

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 2

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 2

AVOIDED COST Base

$15 Carbon 1

$20 Carbon 2

$30 Carbon 3

$4.99 over planning horizon

2028 2029 2030 2031 2032 2033

2028 2029 2030 2031 2032 2033

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-43.26118 -43.1174 -43.03195 -42.86492 -42.78556 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-43.2876 -43.15223 -43.0791 -42.90689 -42.85002 -1.385166

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

0.175882 0.161234 0.1538 0.14992 0.133195 0.124798

2028 2029 2030 2031 2032 2033

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-43.26118 -43.1174 -43.03195 -42.86492 -42.78556 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-43.2876 -43.15223 -43.0791 -42.90689 -42.85002 -1.385166

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

-1.758818 -1.612337 -1.538003 -1.4992 -1.331955 -1.247979

0.175882 0.161234 0.1538 0.14992 0.133195 0.124798

0.202941 0.194824 0.187235 0.177178 0.166494 0.155997

0.21647 0.201542 0.193922 0.190807 0.173154 0.162237

0.236764 0.221696 0.213983 0.211251 0.193133 0.180957
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PERIOD NYMEX 

CURRENT 

MARKET

CASCADE 

NYMEX LO 

PROJECTED 

PRICE

NYMEX 

CASCADE 

PROJECTED 

PRICE

CASCADE 

NYMEX HI 

PROJECTED 

PRICE

CASCADE 

SUMAS LO 

FORECAST 

PRICE

SUMAS 

CASCADE 

FORECAST 

PRICE

CASCADE 

SUMAS HI 

FORECAST 

PRICE

CASCADE 

ROCKIES LO 

FORECAST 

PRICE
Jan-12 3.084 2.906516749 3.142180269 3.299289282 2.850753704 3.000793373 3.150833041 2.886444478

Feb-12 2.678 2.569279364 2.777599313 2.916479278 2.503803932 2.635583087 2.767362241 2.563893936

Mar-12 2.43 2.367408402 2.559360434 2.687328456 2.281349945 2.401420994 2.521492044 2.35668016

Apr-12 2.335 2.292730229 2.478627274 2.602558638 2.194237722 2.309723918 2.425210113 2.276638605

May-12 1.981 1.894971594 2.04861794 2.151048837 1.677918332 1.766229823 1.854541314 1.865552743

Jun-12 2.737 2.557358083 2.764711441 2.902947013 2.352106317 2.475901386 2.599696456 2.543055205

Jul-12 2.774 2.452826854 2.651704707 2.784289942 2.165795612 2.279784855 2.393774097 2.34135289

Aug-12 2.737 2.433094586 2.630372526 2.761891152 2.244503254 2.362635004 2.480766755 2.319234961

Sep-12 2.728 2.42763872 2.624474292 2.755698007 2.272353551 2.391951106 2.511548662 2.321503508

Oct-12 2.773 2.483101399 2.684433945 2.818655643 2.443401557 2.572001638 2.70060172 2.382251964

Nov-12 2.961 2.58259821 2.791998065 2.931597968 2.907043966 3.06004628 3.213048594 2.488737514

Dec-12 3.243 2.811630722 3.03960078 3.191580819 3.159073237 3.325340249 3.491607262 2.725669747

Jan-13 3.393 3.090018036 3.340560039 3.507588041 3.441342662 3.62246596 3.803589258 3.012243272

Feb-13 3.426 3.08477841 3.334895579 3.501640358 3.432313498 3.612961577 3.793609655 3.062059955

Mar-13 3.419 3.071509457 3.320550765 3.486578303 3.396365685 3.575121774 3.753877862 3.043265132

Apr-13 3.416 3.090399496 3.340972428 3.508021049 2.983713611 3.14075117 3.297788728 3.056119793

May-13 3.461 3.127566897 3.381153402 3.550211072 2.999378135 3.157240142 3.315102149 3.083337143

Jun-13 3.505 3.166393504 3.423128113 3.594284518 3.017466988 3.17628104 3.335095092 3.112691003

Jul-13 3.548 3.207832035 3.467926525 3.641322851 3.050424545 3.210973206 3.371521866 3.091597337

Aug-13 3.569 3.224064452 3.485475083 3.659748837 3.070428705 3.232030215 3.393631726 3.107416924

Sep-13 3.571 3.224750726 3.486217001 3.660527851 3.089091943 3.251675729 3.414259516 3.125322888

Oct-13 3.605 3.258953917 3.523193424 3.699353095 3.133045428 3.297942556 3.462839684 3.171301927

Nov-13 3.713 3.346765781 3.618125169 3.799031428 3.658439123 3.850988551 4.043537978 3.275212496

Dec-13 3.918 3.494475541 3.777811396 3.966701966 3.854547539 4.057418462 4.260289385 3.429517541

Jan-14 4.02 3.671672596 3.96937578 4.167844569 4.032425394 4.24465831 4.456891225 3.61082021

Feb-14 4.01 3.665339085 3.962528741 4.160655178 4.021528284 4.233187668 4.444847051 3.655343862

Mar-14 3.957 3.568244152 3.857561246 4.050439308 3.871083014 4.074824225 4.278565436 3.539499656

Apr-14 3.842 3.550868608 3.838776874 4.030715717 3.431394865 3.611994595 3.792594325 3.516285822

May-14 3.853 3.57246939 3.86212907 4.055235524 3.426501286 3.606843458 3.787185631 3.519994088

Jun-14 3.875 3.592398003 3.883673517 4.077857193 3.410677088 3.590186409 3.769695729 3.521311586

Jul-14 3.914 3.622329072 3.916031429 4.111833 3.441336573 3.62245955 3.803582528 3.497035715

Aug-14 3.933 3.633137675 3.927716405 4.124102226 3.447615688 3.629069145 3.810522603 3.506906675

Sep-14 3.936 3.626235575 3.920254676 4.116267409 3.465585388 3.647984619 3.83038385 3.535362871

Oct-14 3.973 3.673047236 3.970861877 4.16940497 3.510957307 3.695744534 3.880531761 3.5904588

Nov-14 4.058 3.7308408 4.033341405 4.235008476 3.864017778 4.067387135 4.270756492 3.667942827

Dec-14 4.243 3.841781826 4.15327765 4.360941532 4.055821424 4.26928571 4.482749995 3.792594635

Jan-15 4.345 4.183848213 4.523079149 4.749233106 4.336306236 4.56453288 4.792759524 4.155150825

Feb-15 4.315 4.170422365 4.508564719 4.733992955 4.313730597 4.540769049 4.767807502 4.135774111

Mar-15 4.235 4.088543267 4.420046775 4.641049114 4.109010613 4.32527433 4.541538046 4.014018586

Apr-15 4.035 4.036094632 4.363345548 4.581512825 3.8087872 4.009249684 4.209712169 3.937729424

May-15 4.05 4.084347531 4.415510845 4.636286387 3.79143168 3.990980716 4.190529752 3.943880555

Jun-15 4.072 4.09201717 4.423802346 4.644992463 3.729173628 3.925445924 4.12171822 3.906488955

Jul-15 4.109 4.112218128 4.445641219 4.66792328 3.734317496 3.930860522 4.127403549 3.909058904

Aug-15 4.128 4.110570917 4.44386045 4.666053473 3.902547666 4.107944912 4.313342157 3.903989006

Sep-15 4.131 4.073631581 4.403926033 4.624122335 3.92769752 4.134418442 4.341139364 3.937596373

Oct-15 4.167 4.133366487 4.468504311 4.691929526 3.998999172 4.209472813 4.419946453 4.022677055

Nov-15 4.255 4.153232526 4.489981109 4.714480164 4.142052511 4.360055274 4.578058038 4.117284177

Dec-15 4.441 4.265785288 4.611659771 4.84224276 4.368628552 4.59855637 4.828484189 4.19892872

Jan-16 4.541 4.293002898 4.641084214 4.873138424 4.241712543 4.464960572 4.6882086 4.190102357

Feb-16 4.511 4.279920239 4.626940799 4.858287839 4.223565782 4.445858718 4.668151654 4.177083775

Mar-16 4.431 4.165039626 4.502745542 4.727882819 3.963020221 4.171600232 4.380180244 4.002280439

Apr-16 4.221 4.147973796 4.484295996 4.708510795 3.92028804 4.12661899 4.332949939 3.988178015

May-16 4.236 4.193754584 4.53378874 4.760478177 3.914714317 4.120751913 4.326789508 3.939085196
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PERIOD NYMEX 

CURRENT 

MARKET

CASCADE 

NYMEX LO 

PROJECTED 

PRICE

NYMEX 

CASCADE 

PROJECTED 

PRICE

CASCADE 

NYMEX HI 

PROJECTED 

PRICE

CASCADE 

SUMAS LO 

FORECAST 

PRICE

SUMAS 

CASCADE 

FORECAST 

PRICE

CASCADE 

SUMAS HI 

FORECAST 

PRICE

CASCADE 

ROCKIES LO 

FORECAST 

PRICE
Jun-16 4.258 4.217376594 4.559326047 4.78729235 3.874482018 4.078402124 4.28232223 3.856231457

Jul-16 4.295 4.235770212 4.57921104 4.808171592 3.856743742 4.059730254 4.262716767 3.800518404

Aug-16 4.314 4.213708975 4.555361054 4.783129107 4.00262199 4.213286305 4.42395062 3.77545823

Sep-16 4.317 4.16908621 4.507120227 4.732476238 4.019786441 4.231354148 4.442921855 3.884500655

Oct-16 4.353 4.222743568 4.565128182 4.793384591 3.836825209 4.038763378 4.240701547 4.023397213

Nov-16 4.444 4.277729092 4.624571992 4.855800591 3.979457441 4.18890257 4.398347698 4.178031555

Dec-16 4.635 4.357140575 4.710422243 4.945943355 4.280617789 4.505913462 4.731209135 4.23859568

Jan-17 4.737 4.410933645 4.768576913 5.007005759 4.339748254 4.568156057 4.796563859 4.288162055

Feb-17 4.707 4.403877193 4.760948317 4.998995733 4.287370524 4.513021605 4.738672685 4.226180372

Mar-17 4.627 4.198408258 4.538819739 4.765760726 3.861986016 4.065248438 4.26851086 3.990885376

Apr-17 4.42 4.280154097 4.627193619 4.8585533 3.844403212 4.046740223 4.249077234 4.023895352

May-17 4.437 4.322044633 4.672480684 4.906104718 3.770459547 3.968904787 4.167350026 3.961079064

Jun-17 4.461 4.3311903 4.682367891 4.916486286 3.684285516 3.87819528 4.072105044 3.903935689

Jul-17 4.5 4.39010983 4.746064681 4.983367915 3.662094567 3.854836386 4.047578206 3.833922932

Aug-17 4.519 4.338516925 4.690288567 4.924802996 3.595977191 3.785239148 3.974501105 3.774374894

Sep-17 4.523 4.255070031 4.600075709 4.830079494 3.702946379 3.897838294 4.092730208 3.919426944

Oct-17 4.56 4.348551171 4.701136401 4.936193221 3.869434035 4.073088458 4.276742881 4.086620366

Nov-17 4.664 4.411620504 4.769319464 5.007785437 4.016894536 4.228310038 4.43972554 4.253469973

Dec-17 4.871 4.49242463 4.856675275 5.099509039 4.337167384 4.565439351 4.793711319 4.307027795

Jan-18 4.984 4.562382393 4.93230529 5.178920554 4.407428602 4.639398529 4.871368455 4.376726393

Feb-18 4.954 4.550263237 4.919203499 5.165163674 4.386503188 4.617371777 4.848240366 4.355363838

Mar-18 4.876 4.331275355 4.682459843 4.916582835 3.951482093 4.159454834 4.367427576 4.145011198

Apr-18 4.669 4.426356893 4.785250695 5.02451323 3.918445617 4.124679597 4.330913577 4.176983625

May-18 4.689 4.482922826 4.846403055 5.088723208 3.839195989 4.041258936 4.243321883 4.155304717

Jun-18 4.719 4.504061916 4.869256126 5.112718932 3.73483573 3.931406032 4.127976333 4.072195373

Jul-18 4.764 4.530178029 4.897489762 5.14236425 3.724023288 3.920024513 4.116025739 4.023657029

Aug-18 4.786 4.496724041 4.861323288 5.104389452 3.707808505 3.902956321 4.098104138 3.980039655

Sep-18 4.792 4.451321071 4.812238996 5.052850946 3.78929166 3.988728063 4.188164466 4.080299465

Oct-18 4.832 4.480277957 4.843543737 5.085720924 3.921024686 4.127394407 4.333764127 4.242442519

Nov-18 4.947 4.557191692 4.926693721 5.173028407 4.118215876 4.33496408 4.551712284 4.380290871

Dec-18 5.167 4.668058666 5.046549909 5.298877405 4.506645143 4.743836992 4.981028842 4.467403972

Jan-19 5.286 4.736283569 5.120306562 5.37632189 4.558235831 4.79814298 5.038050129 4.520832009

Feb-19 5.258 4.723642578 5.106640624 5.361972656 4.545233712 4.784456539 5.023679366 4.507213363

Mar-19 5.182 4.612047334 4.985997118 5.235296974 4.473754781 4.709215559 4.944676337 4.417774075

Apr-19 4.982 4.611973338 4.985917122 5.235212978 4.364743834 4.594467194 4.824190553 4.322101121

May-19 5.004 4.65886375 5.036609459 5.288439932 4.311906433 4.538848877 4.765791321 4.25595336

Jun-19 5.034 4.678714811 5.058070066 5.310973569 4.046572388 4.259549882 4.472527376 4.177759374

Jul-19 5.079 4.713439444 5.095610209 5.35039072 3.980570242 4.190073939 4.399577636 4.122635457

Aug-19 5.101 4.672055502 5.050870813 5.303414353 3.921329186 4.127714933 4.33410068 4.069279716

Sep-19 5.107 4.612263724 4.986231053 5.235542605 4.016051952 4.227423108 4.438794263 4.189107029

Oct-19 5.147 4.640543786 5.016804093 5.267644298 4.197287631 4.418197507 4.639107382 4.392764163

Nov-19 5.262 4.742625327 5.127162515 5.383520641 4.592534359 4.834246694 5.075959029 4.562442335

Dec-19 5.492 4.861207276 5.255359218 5.518127179 4.673612804 4.919592425 5.165572047 4.632956476

Jan-20 5.612 4.930092167 5.32982937 5.596320838 4.697902968 4.945161019 5.19241907 4.649014357

Feb-20 5.587 4.877649548 5.273134647 5.536791379 4.685844029 4.932467399 5.179090769 4.619737972

Mar-20 5.512 4.79516879 5.183966259 5.443164572 4.587657904 4.829113583 5.070569262 4.539563393

Apr-20 5.312 4.777780196 5.165167779 5.423426168 4.48583531 4.721931905 4.9580285 4.42657537

May-20 5.334 4.845823834 5.238728469 5.500664893 4.249804079 4.473477977 4.697151876 4.38197497

Jun-20 5.364 4.855591969 5.249288615 5.511753045 4.143764959 4.361857851 4.579950744 4.290717087

Jul-20 5.409 4.889317231 5.285748358 5.550035776 4.077886135 4.292511721 4.507137307 4.218603689

Aug-20 5.431 4.848447971 5.241565375 5.503643643 4.053557827 4.266902975 4.480248124 4.165994431

Sep-20 5.437 4.782241179 5.169990463 5.428489986 4.180914344 4.400962467 4.621010591 4.302825798

Oct-20 5.477 4.837884091 5.230144964 5.491652212 4.338740955 4.567095743 4.79545053 4.50663551
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Nov-20 5.597 4.94691827 5.348019752 5.615420739 4.745192958 4.994939956 5.244686953 4.695339013

Dec-20 5.832 5.05656533 5.466557113 5.739884969 4.768987381 5.019986717 5.270986052 4.721729552

Jan-21 5.962 5.147156726 5.564493757 5.842718445 4.816481233 5.069980246 5.323479258 4.762301636

Feb-21 5.937 5.103246028 5.517022732 5.792873869 4.789435169 5.041510705 5.29358624 4.734887287

Mar-21 5.862 5.032246797 5.440266807 5.712280148 4.77686598 5.028279979 5.279693978 4.68963494

Apr-21 5.662 4.994022933 5.398943711 5.668890897 4.575838076 4.816671659 5.057505242 4.486745225

May-21 5.684 5.059865906 5.470125304 5.743631569 4.337636847 4.565933524 4.7942302 4.411022086

Jun-21 5.714 5.094484064 5.507550339 5.782927856 4.269328503 4.494030003 4.718731503 4.294650487

Jul-21 5.759 5.096623927 5.509863705 5.785356891 4.18694473 4.407310242 4.627675754 4.209854967

Aug-21 5.781 5.063404115 5.473950395 5.747647915 4.157830872 4.376664075 4.595497279 4.162476791

Sep-21 5.787 4.99713063 5.402303384 5.672418553 4.203260378 4.424484608 4.645708839 4.30010126

Oct-21 5.827 5.031197274 5.439132188 5.711088797 4.403181791 4.634928201 4.866674611 4.536514615

Nov-21 5.945 5.15650088 5.574595546 5.853325323 4.850446815 5.105733489 5.361020163 4.758833045

Dec-21 6.18 5.235353792 5.659841937 5.942834034 4.900062321 5.157960338 5.415858355 4.823337601

Jan-22 6.307 5.375547333 5.811402523 6.101972649 5.031958962 5.296798908 5.561638853 4.939546562

Feb-22 6.282 5.366307579 5.801413599 6.091484279 5.017935455 5.282037321 5.546139187 4.926897895

Mar-22 6.207 5.224344794 5.647940318 5.930337334 4.926034578 5.185299555 5.444564533 4.80275689

Apr-22 6.002 5.354940117 5.789124451 6.078580674 4.838866317 5.093543492 5.348220666 4.728299677

May-22 5.997 5.438290204 5.879232653 6.173194286 4.627994285 4.871572932 5.115151579 4.710051666

Jun-22 6.029 5.463723986 5.906728633 6.202065065 4.599075359 4.841131957 5.083188555 4.604077333

Jul-22 6.072 5.412839475 5.851718351 6.144304269 4.445147138 4.679102251 4.913057363 4.451223617

Aug-22 6.114 5.346803839 5.780328475 6.069344899 4.381304508 4.611899482 4.842494456 4.368711691

Sep-22 6.125 5.264552912 5.691408554 5.975978982 4.477313695 4.712961784 4.948609873 4.525211153

Oct-22 6.18 5.347393613 5.780966068 6.070014371 4.74321438 4.992857242 5.242500104 4.86013292

Nov-22 6.3 5.478446205 5.922644546 6.218776774 5.193346435 5.466680458 5.740014481 5.056420452

Dec-22 6.535 5.516581774 5.963872188 6.262065798 5.186125523 5.459079498 5.732033473 5.070728141

Jan-23 6.66 5.53297712 5.981596887 6.280676731 5.149552217 5.420581281 5.691610345 5.00461773

Feb-23 6.635 5.492477987 5.937814039 6.234704741 5.144100289 5.414842409 5.68558453 5.00134335

Mar-23 6.56 5.420947998 5.860484323 6.153508539 5.07180488 5.338741979 5.605679078 4.926914786

Apr-23 6.325 5.498754378 5.944599328 6.241829294 4.947116089 5.20749062 5.467865151 4.834192968

May-23 6.31 5.590151478 6.043407003 6.345577353 4.7431994 4.992841474 5.242483548 4.806449322

Jun-23 6.35 5.602284714 6.056524015 6.359350216 4.734867353 4.984070898 5.233274443 4.709259528

Jul-23 6.4 5.551290781 6.001395439 6.301465211 4.561385553 4.801458477 5.041531401 4.53142082

Aug-23 6.445 5.48014038 5.924476086 6.22069989 4.496492357 4.733149849 4.969807342 4.444771619

Sep-23 6.46 5.375722699 5.811592107 6.102171713 4.598772688 4.840813356 5.082854024 4.602832432

Oct-23 6.525 5.482297916 5.926808558 6.223148986 4.878591513 5.135359488 5.392127462 4.912945771

Nov-23 6.645 5.613257269 6.068386237 6.371805549 5.323795708 5.603995483 5.884195257 5.121852216

Dec-23 6.88 5.639778305 6.097057627 6.401910508 5.32585152 5.606159495 5.886467469 5.163437756

Jan-24 7.005 5.60896832 6.063749535 6.366937012 5.231007381 5.506323559 5.781639737 5.0419131

Feb-24 6.98 5.568979733 6.02051863 6.321544561 5.223545743 5.498469203 5.773392663 5.017111254

Mar-24 6.905 5.412221367 5.851050126 6.143602632 5.084266353 5.351859319 5.619452285 4.872384596

Apr-24 6.655 5.569161504 6.020715139 6.321750896 5.110865024 5.37985792 5.648850816 4.903248218

May-24 6.64 5.655349073 6.11389089 6.419585435 4.934388977 5.19409366 5.453798343 4.889778

Jun-24 6.68 5.679787623 6.140310944 6.447326491 4.82242361 5.076235379 5.330047148 4.78874205

Jul-24 6.73 5.680510371 6.141092293 6.448146908 4.693897794 4.940945046 5.187992298 4.664606212

Aug-24 6.775 5.587069365 6.040074989 6.342078739 4.604579061 4.846925327 5.089271594 4.551792878

Sep-24 6.79 5.548471606 5.998347682 6.298265066 4.744671524 4.994391078 5.244110632 4.692216933

Oct-24 6.855 5.564118861 6.015263634 6.316026815 4.951747871 5.21236618 5.472984489 4.936035276

Nov-24 6.98 5.711309058 6.174388171 6.48310758 5.397798456 5.681893111 5.965987767 5.116073431

Dec-24 7.215 5.757906879 6.224764194 6.536002403 5.395040247 5.678989734 5.962939221 5.198174379

Jan-25 6.800832006 5.435052149 5.875732054 6.169518656 5.024952848 5.289424051 5.553895254 4.75807565

Feb-25 6.786767148 5.394166469 5.831531317 6.123107883 5.004499358 5.267894061 5.531288764 4.726811427

Mar-25 6.863765286 5.18873312 5.60944121 5.889913271 4.829009109 5.083167483 5.337325857 4.554138808
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Apr-25 7.007974407 5.436418607 5.877209305 6.17106977 4.959666269 5.220701336 5.481736403 4.715900438

May-25 7.220157448 5.541027849 5.990300378 6.289815396 4.809464157 5.06259385 5.315723542 4.739452375

Jun-25 7.263046556 5.588740089 6.041881177 6.343975236 4.726560661 4.975327012 5.224093363 4.64482083

Jul-25 7.106225839 5.584708698 6.037522917 6.339399063 4.572603444 4.813266783 5.053930122 4.503148392

Aug-25 6.918342048 5.444474405 5.885918276 6.180214189 4.433924379 4.66728882 4.900653261 4.345446696

Sep-25 6.952508956 5.347877147 5.781488807 6.070563247 4.516658141 4.754376991 4.99209584 4.46219814

Oct-25 7.110514592 5.369091704 5.804423464 6.094644637 4.976357347 5.238270891 5.500184436 4.719938904

Nov-25 7.152821764 5.499615901 5.945530704 6.242807239 5.238808025 5.514534763 5.790261501 5.035475195

Dec-25 7.195142616 5.578220313 6.030508446 6.332033869 5.23223472 5.507615494 5.782996269 5.134840277

Jan-26 6.941315368 5.559902468 6.010705371 6.31124064 5.207235241 5.481300254 5.755365267 5.113161254

Feb-26 6.905999321 5.550890217 6.000962397 6.301010517 5.192853774 5.466161867 5.739469961 5.100440921

Mar-26 6.983420494 5.40848231 5.847007902 6.139358297 5.10792532 5.376763495 5.645601669 4.974782753

Apr-26 7.139517211 5.566373075 6.017700622 6.318585653 5.173840022 5.446147392 5.718454761 5.102913189

May-26 7.368893674 5.688105085 6.149302795 6.456767935 5.07624271 5.343413379 5.610584048 5.102327991

Jun-26 7.412673049 5.742897973 6.208538349 6.518965267 4.992286084 5.255037983 5.517789882 5.006487034

Jul-26 7.19797232 5.727316999 6.191694053 6.501278756 4.813077044 5.066396888 5.319716733 4.849555397

Aug-26 7.107507045 5.601662528 6.055851382 6.358643951 4.672080114 4.917979067 5.16387802 4.706962111

Sep-26 7.142640514 5.473333856 5.917117682 6.212973566 4.791025783 5.043185035 5.295344286 4.843991352

Oct-26 7.331147281 5.585170211 6.03802185 6.339922942 5.14416779 5.414913463 5.685659136 5.144614443

Nov-26 7.37476986 5.664953649 6.124274215 6.430487926 5.429485212 5.715247592 6.001009972 5.28990966

Dec-26 7.418622898 5.760267135 6.227315821 6.538681612 5.437471479 5.723654189 6.009836898 5.315618915

Jan-27 7.220728861 5.728387032 6.192850846 6.502493388 5.398830848 5.68297984 5.967128832 5.279584818

Feb-27 7.213731421 5.726611382 6.190931224 6.500477785 5.397678093 5.681766414 5.965854734 5.274073342

Mar-27 7.278822495 5.611604747 6.066599727 6.369929713 5.34707306 5.628497958 5.909922856 5.174954325

Apr-27 7.447814936 5.757629694 6.224464534 6.535687761 5.385064189 5.66848862 5.951913051 5.265034024

May-27 7.6701445 5.853783974 6.328415107 6.644835862 5.284668902 5.562809371 5.840949839 5.257978872

Jun-27 7.71571967 5.922407599 6.402602809 6.72273295 5.204823176 5.478761237 5.752699299 5.166576782

Jul-27 7.511172303 5.897686386 6.375877174 6.694671032 5.024171948 5.28860205 5.553032153 5.024167871

Aug-27 7.415530113 5.77734283 6.245776033 6.558064835 4.895047056 5.152681112 5.410315167 4.886867773

Sep-27 7.468232684 5.659902495 6.118813509 6.424754184 5.151802477 5.422949975 5.694097474 5.026738175

Oct-27 7.60598947 5.750030553 6.216249246 6.527061709 5.414344579 5.699310083 5.984275587 5.279904634

Nov-27 7.651245259 5.841314186 6.314934255 6.630680968 5.629515291 5.92580557 6.222095848 5.437358762

Dec-27 7.695579736 5.898127401 6.376353947 6.695171644 5.623824506 5.91981527 6.215806033 5.427784901

Jan-28 7.434769256 5.813013604 6.284339031 6.598555983 5.530667715 5.82175549 6.112843264 5.336586862

Feb-28 7.385473063 5.799984894 6.270253939 6.583766636 5.512537222 5.80267076 6.092804298 5.312865047

Mar-28 7.478941149 5.662452235 6.121569983 6.427648483 5.370729374 5.653399341 5.936069308 5.171545528

Apr-28 7.663770038 5.819553732 6.29140944 6.605979912 5.42925689 5.715007253 6.000757615 5.286379002

May-28 7.886209044 5.953754889 6.436491772 6.758316361 5.354822108 5.636654851 5.918487593 5.297873351

Jun-28 7.933066998 6.014467213 6.502126716 6.827233052 5.248316958 5.524544166 5.800771374 5.200919154

Jul-28 7.58421738 5.944232181 6.426196953 6.7475068 5.032849175 5.297735973 5.562622772 5.004507977

Aug-28 7.499695641 5.829308127 6.301954732 6.617052468 4.904557362 5.16269196 5.420826558 4.866414705

Sep-28 7.567061842 5.643696988 6.101294041 6.406358743 5.047464982 5.313121033 5.578777085 4.967994204

Oct-28 7.694839425 5.809050232 6.280054305 6.59405702 5.534297239 5.825576041 6.116854843 5.282387911

Nov-28 7.74062506 5.90223745 6.380797244 6.699837106 5.718743451 6.019729949 6.320716446 5.429490097

Dec-28 7.786483831 5.945841735 6.427937011 6.749333861 5.73384779 6.035629253 6.337410715 5.404239802

Jan-29 7.421257921 5.821852452 6.293894542 6.60858927 5.59531982 5.889810337 6.184300854 5.248180914

Feb-29 7.338566702 5.73664599 6.201779449 6.511868421 5.502572043 5.792181098 6.081790153 5.156654413

Mar-29 7.407736064 5.542399656 5.991783411 6.291372582 5.22503106 5.500032694 5.775034329 4.954279845

Apr-29 7.618141726 5.738582992 6.203873504 6.51406718 5.359985228 5.642089714 5.924194199 5.142369004

May-29 7.862548555 5.882445376 6.359400406 6.677370426 5.318063663 5.59796175 5.877859838 5.187751864

Jun-29 7.909267603 5.970222844 6.454294967 6.777009715 5.260221471 5.537075232 5.813928994 5.080428542

Jul-29 7.672975782 5.925536215 6.405985097 6.726284352 5.041037367 5.306355123 5.571672879 4.898116897

Aug-29 7.46394814 5.768247891 6.235943666 6.547740849 4.866280963 5.122401014 5.378521064 4.722330834
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Sep-29 7.48147094 5.629166327 6.085585219 6.38986448 5.086030832 5.353716665 5.621402499 4.820261207

Oct-29 7.637834948 5.679038732 6.139501332 6.446476398 5.39998325 5.684192894 5.968402539 5.1225798

Nov-29 7.683282259 5.80900799 6.280008638 6.59400907 5.666229506 5.964452112 6.262674717 5.290860839

Dec-29 7.727064266 5.894342095 6.372261724 6.69087481 5.717151498 6.018054208 6.318956919 5.297578644

Jan-30 7.367588264 5.857346808 6.33226682 6.648880161 5.668181622 5.96650697 6.264832319 5.251020514

Feb-30 7.321648464 5.844755936 6.318655066 6.634587819 5.652267028 5.949754766 6.247242505 5.235030724

Mar-30 7.406757927 5.651078631 6.109274196 6.414737906 5.3627951 5.645047473 5.927299847 5.002567348

Apr-30 7.580241694 5.860636326 6.335823055 6.652614208 5.484706732 5.773375507 6.062044282 5.145747109

May-30 7.819005427 5.994241742 6.480261342 6.80427441 5.489615137 5.778542249 6.067469362 5.187345416

Jun-30 7.86546718 6.054519199 6.545426161 6.872697469 5.407456253 5.692059214 5.976662174 5.085189054

Jul-30 7.674693704 6.039804645 6.529518535 6.855994462 5.224090229 5.499042347 5.773994464 4.96363424

Aug-30 7.576169194 5.909768398 6.388938809 6.708385749 5.078127871 5.345397759 5.612667647 4.819570384

Sep-30 7.621866959 5.796888056 6.266906007 6.580251307 5.25502175 5.531601842 5.808181934 4.899749767

Oct-30 7.834628253 5.897418101 6.375587136 6.694366493 5.573282861 5.866613538 6.159944215 5.206878971

Nov-30 7.883184134 5.987347328 6.472807922 6.796448318 5.795249998 6.100263156 6.405276314 5.35798949

Dec-30 7.999686049 6.106775651 6.601919622 6.932015603 5.876833936 6.186140985 6.495448035 5.465264603

Jan-31 7.441264146 5.888864991 6.366340531 6.684657558 5.481198995 5.769683153 6.05816731 5.059866277

Feb-31 7.394864948 5.833589632 6.306583386 6.621912555 5.476689382 5.764936192 6.053183002 5.055280715

Mar-31 7.480825506 5.52348101 5.971330822 6.269897363 5.07507302 5.342182126 5.609291233 4.711242991

Apr-31 7.656044111 5.762721125 6.229968784 6.541467223 5.220102684 5.49484493 5.769587177 4.877753465

May-31 7.897195481 5.86878125 6.344628379 6.661859798 5.192546138 5.46583804 5.739129942 4.88725372

Jun-31 7.944121852 5.938843698 6.420371565 6.741390144 5.117111967 5.38643365 5.655755332 4.791622097

Jul-31 7.751440641 5.986801876 6.472218244 6.795829156 4.995140329 5.258042451 5.520944574 4.732079779

Aug-31 7.651930886 5.835037496 6.308148644 6.623556077 4.830819642 5.085073307 5.339326973 4.569676581

Sep-31 7.698085629 5.655714272 6.1142857 6.419999985 4.947225401 5.207605685 5.46798597 4.588400698

Oct-31 7.912974535 5.723514019 6.187582723 6.496961859 5.232198517 5.507577386 5.782956256 4.862130588

Nov-31 7.962015975 5.835569709 6.30872401 6.624160211 5.475172862 5.763339855 6.051506848 5.033539749

Dec-31 8.079682909 5.965520795 6.44921167 6.771672253 5.563658664 5.856482804 6.149306944 5.147973637

Jan-32 7.515676788 6.123585201 6.620092109 6.951096715 5.537435985 5.828879984 6.120323983 5.11188994

Feb-32 7.468813598 6.066157375 6.558007973 6.885908371 5.532881276 5.824085554 6.115289832 5.107258522

Mar-32 7.555633761 5.743972872 6.209700402 6.520185422 5.12724875 5.397103947 5.666959145 4.759780421

Apr-32 7.732604552 5.992529191 6.478409936 6.802330433 5.27372871 5.551293379 5.828858048 4.927956

May-32 7.976167436 6.102719383 6.597534468 6.927411192 5.245896599 5.52199642 5.798096241 4.937551257

Jun-32 8.023563071 6.175510119 6.676227156 7.010038514 5.169708087 5.441797986 5.713887885 4.840963318

Jul-32 7.828955047 6.225335827 6.730092786 7.066597426 5.046516732 5.312122876 5.57772902 4.780825577

Aug-32 7.728450195 6.06766162 6.559634184 6.887615893 4.880552839 5.137424041 5.394295243 4.616798346

Sep-32 7.775066485 5.881355404 6.358222059 6.676133162 4.998122655 5.261181742 5.524240829 4.635709705

Oct-32 7.992104281 5.951795328 6.434373328 6.756091994 5.285945502 5.56415316 5.842360818 4.912176894

Nov-32 8.041636135 6.068214558 6.560231954 6.888243552 5.531349591 5.822473254 6.113596916 5.085300146

Dec-32 8.160479738 6.203226044 6.706190317 7.041499833 5.62072025 5.916547632 6.212375014 5.200878374

Jan-33 7.590833556 6.273806136 6.782493119 7.121617775 5.594235345 5.888668784 6.183102223 5.164433839

Feb-33 7.543501734 6.21500073 6.718919708 7.054865694 5.589635089 5.883826409 6.17801773 5.159756107

Mar-33 7.631190099 5.885087664 6.362256934 6.68036978 5.179946238 5.452574987 5.725203736 4.808803225

Apr-33 7.809930598 6.139606353 6.637412273 6.969282887 5.327890998 5.608306313 5.888721629 4.97866056

May-33 8.05592911 6.252439788 6.759394366 7.097364084 5.299780565 5.578716385 5.857652204 4.988351769

Jun-33 8.103798701 6.326976629 6.839974734 7.181973471 5.222830168 5.497715966 5.772601764 4.890797951

Jul-33 7.907244598 6.377997556 6.895132493 7.239889118 5.098406899 5.366744105 5.63508131 4.830058833

Aug-33 7.805734697 6.216541059 6.720584929 7.056614175 4.930783367 5.190298281 5.449813195 4.66439133

Sep-33 7.85281715 6.025765729 6.514341328 6.840058395 5.049528882 5.31529356 5.581058238 4.683491802

Oct-33 8.072025323 6.097895366 6.592319315 6.92193528 5.340229957 5.621294692 5.902359426 4.962723663

Nov-33 8.122052497 6.217107261 6.721197039 7.057256891 5.588088087 5.882197986 6.176307886 5.137578148

Dec-33 8.242084535 6.355357403 6.870656652 7.214189484 5.678352453 5.977213108 6.276073764 5.254312157
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PERIOD

Jan-12

Feb-12

Mar-12

Apr-12

May-12

Jun-12

Jul-12

Aug-12

Sep-12

Oct-12

Nov-12

Dec-12

Jan-13

Feb-13

Mar-13

Apr-13

May-13

Jun-13

Jul-13

Aug-13

Sep-13

Oct-13

Nov-13

Dec-13

Jan-14

Feb-14

Mar-14

Apr-14

May-14

Jun-14

Jul-14

Aug-14

Sep-14

Oct-14

Nov-14

Dec-14

Jan-15

Feb-15

Mar-15

Apr-15

May-15

Jun-15

Jul-15

Aug-15

Sep-15

Oct-15

Nov-15

Dec-15

Jan-16

Feb-16

Mar-16

Apr-16

May-16

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE AECO 

LO FORECAST 

PRICE

AECO CASCADE 

FORECAST 

PRICE

CASCADE AECO 

HI FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE
3.038362609 3.190280739 2.619804183 2.757688614 2.895573044 2.908374518 3.061446861 3.214519204

2.698835722 2.833777508 2.273319773 2.392968182 2.512616592 2.56139512 2.69620539 2.831015659

2.480715958 2.604751756 2.072123224 2.181182341 2.290241458 2.354171242 2.478074992 2.601978741

2.396461689 2.516284774 1.981949904 2.086263056 2.190576209 2.273466819 2.393122967 2.512779116

1.96373973 2.061926716 1.534789937 1.615568355 1.696346773 1.821689386 1.917567774 2.013446163

2.676900215 2.810745226 2.212118879 2.328546188 2.444973498 2.463130759 2.59276922 2.722407681

2.46458199 2.587811089 1.922129902 2.023294633 2.124459365 2.271141092 2.390674833 2.510208575

2.441299959 2.563364957 1.998607229 2.103797083 2.208986937 2.354092233 2.477991824 2.601891416

2.443687903 2.565872298 2.044795205 2.152416005 2.260036805 2.347585919 2.471143072 2.594700226

2.507633647 2.633015329 2.155020953 2.268443108 2.381865264 2.428102644 2.55589752 2.683692396

2.619723699 2.750709884 2.336851449 2.45984363 2.582835812 2.648493384 2.787887772 2.927282161

2.86912605 3.012582352 2.569917068 2.705175861 2.840434654 2.875734068 3.027088492 3.178442917

3.170782392 3.329321511 2.814178377 2.962293029 3.11040768 3.12145193 3.285738874 3.450025817

3.223221005 3.384382055 2.794975658 2.94207964 3.089183622 3.118096922 3.282207286 3.446317651

3.203436981 3.36360883 2.808444941 2.956257833 3.104070724 3.101082901 3.264297791 3.427512681

3.216968203 3.377816613 2.790732717 2.937613387 3.084494056 3.060199446 3.221262575 3.382325703

3.245618045 3.407898947 2.797184844 2.944405099 3.091625354 3.087036187 3.249511776 3.411987365

3.276516845 3.440342687 2.802329637 2.949820671 3.097311704 3.116862578 3.280907977 3.444953376

3.254312987 3.417028636 2.827553116 2.976371701 3.125190286 3.153583914 3.319562014 3.485540115

3.270965183 3.434513442 2.829885578 2.978826924 3.127768271 3.169519136 3.336335933 3.50315273

3.289813567 3.454304245 2.869894827 3.020941923 3.171989019 3.187003068 3.354740072 3.522477075

3.338212555 3.505123183 2.929890498 3.084095261 3.238300024 3.233208569 3.403377441 3.573546313

3.447592101 3.619971706 3.094443657 3.257309113 3.420174568 3.390199704 3.568631267 3.747062831

3.610018465 3.790519388 3.237225445 3.407605731 3.577986018 3.54372935 3.730241422 3.916753493

3.800863379 3.990906548 3.396948655 3.575735426 3.754522198 3.724216675 3.920228079 4.116239483

3.847730381 4.0401169 3.38499493 3.563152558 3.741310186 3.717135583 3.912774297 4.108413012

3.725789111 3.912078567 3.302503888 3.476319882 3.650135876 3.600040916 3.789516754 3.978992592

3.701353496 3.886421171 3.292996619 3.46631223 3.639627842 3.605945818 3.79573244 3.985519062

3.705256934 3.890519781 3.272305011 3.444531591 3.61675817 3.607583404 3.797456215 3.987329026

3.706643774 3.891975963 3.254484477 3.425773134 3.59706179 3.608334343 3.798246677 3.988159011

3.681090227 3.865144738 3.289897162 3.463049644 3.636202126 3.627215943 3.818122045 4.009028147

3.69148071 3.876054746 3.286797759 3.459787114 3.63277647 3.636419118 3.827809597 4.019200077

3.721434601 3.907506331 3.329749444 3.504999414 3.680249385 3.663334788 3.856141883 4.048948977

3.779430315 3.968401831 3.351150861 3.527527222 3.703903584 3.717904389 3.913583568 4.109262746

3.860992449 4.054042072 3.499365225 3.683542342 3.867719459 3.79632588 3.996132505 4.19593913

3.992204878 4.191815122 3.600326063 3.789816908 3.979307754 3.919971424 4.12628571 4.332599995

4.373842973 4.592535122 3.920883939 4.127246252 4.333608564 4.25152256 4.475286905 4.69905125

4.353446433 4.571118754 3.900284464 4.105562594 4.310840724 4.222674657 4.444920691 4.667166726

4.225282722 4.436546858 3.850415767 4.053069229 4.25572269 4.10010836 4.315903537 4.531698714

4.144978341 4.352227258 3.733343714 3.929835488 4.126327263 4.019310083 4.230852719 4.442395355

4.151453216 4.359025877 3.709553439 3.904793094 4.100032749 4.022492102 4.234202213 4.445912323

4.112093636 4.317698318 3.671589285 3.864830827 4.058072368 3.84071827 4.042861337 4.245004403

4.114798846 4.320538789 3.552238558 3.739198482 3.926158406 3.833565672 4.035332286 4.2370989

4.109462112 4.314935218 3.529079833 3.714820877 3.900561921 3.829227543 4.030765834 4.232304126

4.144838287 4.352080202 3.576815597 3.76506905 3.953322502 3.909155418 4.11490044 4.320645462

4.2343969 4.446116745 3.649689433 3.841778351 4.033867268 4.012651736 4.223843933 4.43503613

4.333983344 4.550682512 3.835134253 4.036983424 4.238832596 4.163679967 4.382821018 4.601962068

4.419924969 4.640921217 3.883564728 4.087962872 4.292361015 4.223096031 4.445364243 4.667632455

4.41063406 4.631165763 3.914077825 4.120081921 4.326086017 4.237710351 4.460747738 4.683785125

4.396930289 4.616776804 3.896269723 4.101336551 4.306403378 4.224986669 4.447354388 4.669722108

4.212926778 4.423573117 3.81255876 4.013219747 4.213880734 4.048209633 4.261273298 4.474336963

4.198082121 4.407986227 3.743634119 3.940667494 4.137700868 4.026886463 4.238827856 4.450769249

4.146405469 4.353725743 3.734478725 3.931030237 4.127581748 3.97257242 4.181655179 4.390737938
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PERIOD

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Apr-17

May-17

Jun-17

Jul-17

Aug-17

Sep-17

Oct-17

Nov-17

Dec-17

Jan-18

Feb-18

Mar-18

Apr-18

May-18

Jun-18

Jul-18

Aug-18

Sep-18

Oct-18

Nov-18

Dec-18

Jan-19

Feb-19

Mar-19

Apr-19

May-19

Jun-19

Jul-19

Aug-19

Sep-19

Oct-19

Nov-19

Dec-19

Jan-20

Feb-20

Mar-20

Apr-20

May-20

Jun-20

Jul-20

Aug-20

Sep-20

Oct-20

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE AECO 

LO FORECAST 

PRICE

AECO CASCADE 

FORECAST 

PRICE

CASCADE AECO 

HI FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE
4.059191007 4.262150557 3.712323638 3.907709092 4.103094547 3.924999767 4.131578702 4.338157637

4.000545688 4.200572972 3.664426113 3.857290645 4.050155177 3.879075942 4.083237834 4.287399726

3.974166558 4.172874886 3.618052963 3.808476803 3.998900643 3.85619377 4.059151337 4.262108904

4.088948058 4.293395461 3.658826279 3.851396083 4.043965887 3.944530233 4.152137088 4.359743942

4.235154961 4.446912709 3.762832685 3.960876511 4.158920336 4.06920908 4.283377979 4.497546878

4.397927953 4.61782435 3.884186641 4.088617516 4.293048392 4.226152793 4.448581887 4.671010981

4.461679663 4.684763646 3.905288533 4.110830034 4.316371536 4.287111929 4.512749399 4.738386869

4.513854795 4.739547534 3.953107252 4.161165528 4.369223805 4.336881699 4.565138631 4.793395563

4.448610918 4.671041464 3.919603119 4.12589802 4.332192921 4.274748716 4.499735491 4.724722266

4.200931975 4.410978573 3.80752828 4.007924506 4.208320731 4.035984229 4.248404452 4.460824674

4.235679318 4.447463283 3.760682161 3.958612801 4.156543441 4.069337575 4.283513237 4.497688899

4.169556909 4.378034755 3.739651065 3.936474805 4.133298546 4.058419147 4.272020155 4.485621162

4.109405989 4.314876288 3.715117464 3.910649962 4.10618246 4.004970855 4.215758795 4.426546735

4.03570835 4.237493767 3.644062817 3.835855597 4.027648377 3.934926842 4.142028254 4.349129667

3.973026204 4.171677514 3.572979706 3.76103127 3.949082833 3.879752925 4.083950448 4.28814797

4.125712573 4.331998201 3.661295907 3.853995692 4.046695476 4.031542375 4.243728816 4.455915256

4.301705649 4.516790931 3.800992062 4.001044276 4.20109649 4.192700994 4.413369467 4.634037941

4.477336813 4.701203654 3.909291844 4.115044047 4.320796249 4.300595074 4.526942183 4.753289292

4.533713468 4.760399141 3.954662682 4.162802823 4.370942965 4.35446365 4.583645948 4.812828245

4.607080413 4.837434434 4.020999149 4.232630683 4.444262218 4.424440841 4.657306148 4.890171455

4.584593514 4.81382319 4.003003709 4.213688115 4.42437252 4.403293912 4.635046223 4.866798534

4.363169682 4.581328166 3.878868758 4.083019745 4.287170732 4.189594089 4.410099041 4.630603993

4.396824868 4.616666112 3.840506145 4.042638047 4.24476995 4.214117008 4.435912641 4.657708273

4.374004965 4.592705213 3.813880075 4.014610605 4.215341136 4.199004267 4.420004492 4.641004717

4.286521445 4.500847518 3.770924688 3.969394408 4.167864129 4.118807684 4.335587035 4.552366387

4.235428452 4.447199874 3.711378105 3.906713795 4.102049485 4.074841874 4.289307236 4.503772598

4.189515426 4.398991198 3.668330146 3.861400154 4.054470162 4.054557382 4.267955139 4.481352896

4.295052068 4.509804671 3.730245716 3.926574437 4.122903159 4.131690875 4.34914829 4.566605704

4.465728967 4.689015416 3.857094547 4.060099523 4.263104499 4.282487756 4.507881849 4.733275941

4.610832496 4.84137412 4.013054376 4.224267764 4.435481152 4.426504092 4.659477992 4.892451892

4.702530496 4.937657021 4.0741207 4.288548105 4.50297551 4.51408559 4.751669042 4.989252495

4.758770536 4.996709062 4.135671396 4.353338311 4.571005227 4.567677612 4.808081697 5.048485781

4.744435119 4.981656875 4.118508515 4.335272121 4.552035727 4.554333028 4.794034767 5.033736505

4.6502885 4.882802925 4.123074358 4.340078272 4.557082185 4.463763516 4.698698438 4.93363336

4.549580128 4.777059134 3.972327776 4.181397659 4.390467542 4.363747697 4.593418629 4.82308956

4.479950905 4.70394845 3.979013958 4.188435745 4.397857533 4.343583036 4.572192669 4.800802303

4.397641446 4.617523518 3.923951724 4.130475499 4.336999274 4.269034756 4.493720796 4.718406835

4.339616271 4.556597084 3.857406437 4.060427829 4.26344922 4.213948891 4.435735675 4.657522458

4.283452333 4.49762495 3.797798002 3.997682107 4.197566213 4.175461362 4.395222486 4.61498361

4.409586346 4.630065663 3.877229912 4.081294644 4.285359376 4.289302794 4.515055573 4.740808352

4.623962277 4.855160391 4.046535053 4.259510583 4.472486112 4.475647354 4.711207741 4.946768128

4.802570879 5.042699422 4.1980733 4.419024526 4.639975752 4.609855088 4.85247904 5.095102992

4.87679629 5.120636105 4.236905856 4.459900901 4.682895946 4.680851216 4.927211806 5.173572397

4.893699323 5.138384289 4.256953719 4.481003915 4.705054111 4.697121099 4.944337999 5.191554898

4.862882075 5.106026179 4.241246355 4.464469848 4.68769334 4.667975629 4.913658557 5.159341485

4.778487782 5.017412171 4.272932171 4.497823338 4.722714505 4.586615562 4.828016381 5.0694172

4.659553022 4.892530673 4.132330189 4.349821252 4.567312315 4.526391979 4.764623136 5.002854292

4.612605232 4.843235493 4.125377776 4.342502922 4.559628068 4.504304992 4.741373676 4.97844236

4.516544302 4.742371517 4.061172772 4.274918707 4.488664643 4.41555625 4.647953947 4.880351645

4.440635462 4.662667235 3.98945665 4.199428053 4.409399455 4.346440321 4.575200338 4.803960355

4.385257296 4.604520161 3.927149216 4.13384128 4.340533344 4.299095322 4.525363497 4.751631672

4.529290314 4.755754829 4.038859729 4.251431294 4.464002858 4.434500207 4.667894955 4.901289702

4.743826852 4.981018195 4.191593314 4.412203489 4.632813663 4.616873275 4.859866605 5.102859935
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PERIOD

Nov-20

Dec-20

Jan-21

Feb-21

Mar-21

Apr-21

May-21

Jun-21

Jul-21

Aug-21

Sep-21

Oct-21

Nov-21

Dec-21

Jan-22

Feb-22

Mar-22

Apr-22

May-22

Jun-22

Jul-22

Aug-22

Sep-22

Oct-22

Nov-22

Dec-22

Jan-23

Feb-23

Mar-23

Apr-23

May-23

Jun-23

Jul-23

Aug-23

Sep-23

Oct-23

Nov-23

Dec-23

Jan-24

Feb-24

Mar-24

Apr-24

May-24

Jun-24

Jul-24

Aug-24

Sep-24

Oct-24

Nov-24

Dec-24

Jan-25

Feb-25

Mar-25

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE AECO 

LO FORECAST 

PRICE

AECO CASCADE 

FORECAST 

PRICE

CASCADE AECO 

HI FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE
4.942462119 5.189585225 4.357454802 4.586794528 4.816134254 4.745192958 4.994939956 5.244686953

4.970241634 5.218753715 4.369218122 4.599176971 4.829135819 4.771199357 5.022315112 5.273430868

5.012949091 5.263596546 4.425355578 4.65826903 4.891182481 4.812062717 5.065329176 5.318595635

4.984091881 5.233296476 4.397389028 4.628830556 4.860272083 4.784928772 5.036767129 5.288605485

4.936457832 5.183280724 4.44114301 4.674887378 4.908631747 4.775761578 5.02711745 5.278473323

4.72288971 4.959034196 4.233173586 4.455972196 4.678770805 4.626534139 4.870035935 5.113537732

4.643181143 4.8753402 4.208873114 4.430392752 4.65191239 4.556711716 4.796538649 5.036365581

4.520684724 4.74671896 4.177005524 4.39684792 4.616690316 4.473555998 4.709006314 4.94445663

4.431426282 4.652997596 4.088443801 4.303625054 4.518806307 4.40488847 4.636724705 4.868560941

4.381554517 4.600632243 4.041199259 4.253893957 4.466588654 4.364982904 4.594718847 4.824454789

4.526422379 4.752743498 4.06010589 4.273795674 4.487485458 4.456357006 4.690902112 4.925447217

4.775278542 5.014042469 4.256789746 4.480831311 4.704872877 4.671320581 4.917179559 5.163038537

5.009297942 5.259762839 4.455547709 4.690050219 4.92455273 4.852720398 5.108126735 5.363533071

5.077197475 5.331057348 4.499408816 4.736219806 4.973030796 4.902414726 5.160436553 5.418458381

5.199522697 5.459498832 4.634188319 4.878092968 5.121997616 5.005561567 5.269012176 5.532462785

5.186208311 5.445518726 4.619254291 4.862372938 5.105491585 4.996390092 5.259357992 5.522325891

5.055533568 5.308310246 4.597303589 4.839266936 5.081230283 4.89613417 5.153825442 5.411516714

4.977157555 5.226015433 4.521545103 4.759521161 4.997497219 4.889517987 5.146861039 5.404204091

4.957949122 5.205846578 4.500320006 4.737178954 4.974037902 4.841167079 5.095965346 5.350763613

4.846397193 5.088717053 4.507697781 4.744945033 4.982192285 4.790616721 5.042754443 5.294892165

4.685498544 4.919773472 4.34762332 4.5764456 4.80526788 4.631176453 4.874922582 5.118668712

4.598643886 4.82857608 4.265230985 4.489716827 4.714202668 4.57710629 4.818006621 5.058906953

4.763380161 5.001549169 4.347952461 4.576792065 4.805631668 4.73057159 4.979549042 5.228526494

5.115929389 5.371725859 4.598136474 4.840143657 5.08215084 5.001871525 5.265127921 5.528384317

5.322547844 5.588675236 4.800412876 5.053066185 5.305719494 5.199358589 5.473009041 5.746659493

5.33760857 5.604488998 4.784966475 5.036806816 5.288647156 5.189757639 5.462902778 5.736047917

5.268018663 5.531419596 4.753781095 5.0039801 5.254179105 5.114279738 5.383452356 5.652624973

5.264571947 5.527800545 4.747425894 4.997290415 5.247154936 5.11362503 5.38276319 5.651901349

5.18622609 5.445537395 4.778863691 5.030382833 5.281901974 5.05655434 5.322688779 5.588823218

5.088624177 5.343055386 4.637880388 4.881979356 5.126078323 4.997787691 5.260829148 5.523870605

5.059420339 5.312391356 4.625928611 4.869398538 5.112868465 4.952745513 5.21341633 5.474087146

4.957115293 5.204971058 4.641265115 4.885542226 5.129819338 4.91096384 5.169435621 5.427907402

4.769916653 5.008412485 4.461562784 4.696381878 4.931200972 4.73292083 4.982021927 5.231123023

4.678706967 4.912642315 4.379050336 4.609526669 4.840003002 4.672896881 4.918838822 5.164780763

4.845086771 5.087341109 4.468580661 4.703769117 4.938957573 4.851923223 5.107287603 5.362651983

5.171521864 5.430097957 4.732678737 4.981767092 5.230855447 5.137182975 5.407561026 5.677939077

5.391423385 5.660994554 4.929556164 5.189006488 5.448456812 5.337254199 5.618162315 5.89907043

5.435197638 5.70695752 4.924303349 5.183477209 5.44265107 5.337897571 5.618839548 5.899781526

5.307276947 5.572640795 4.83418531 5.088616116 5.343046922 5.195406933 5.468849404 5.742291874

5.281169741 5.545228229 4.825818134 5.079808562 5.33379899 5.192742968 5.46604523 5.739347491

5.128825891 5.385267185 4.7948771 5.047239053 5.299601005 5.070119763 5.336968171 5.60381658

5.161313913 5.419379609 4.803398269 5.056208704 5.309019139 5.161507633 5.43316593 5.704824226

5.147134737 5.404491474 4.818961426 5.072590975 5.326220524 5.144087297 5.414828733 5.68557017

5.040781106 5.292820161 4.733670687 4.982811249 5.231951812 5.046349153 5.311946476 5.5775438

4.910111802 5.155617392 4.599094666 4.841152279 5.083209893 4.92793238 5.187297242 5.446662104

4.791360924 5.03092897 4.489976414 4.726290962 4.96260551 4.817191046 5.070727417 5.324263788

4.939175719 5.186134505 4.629230836 4.872874564 5.116518293 4.963333715 5.224561805 5.485789895

5.195826607 5.455617937 4.821717111 5.075491695 5.32926628 5.21039188 5.484623032 5.758854183

5.385340453 5.654607476 5.005580629 5.269032241 5.532483853 5.397280682 5.681348086 5.965415491

5.471762504 5.745350629 5.000882694 5.264087047 5.527291399 5.398275993 5.682395782 5.966515571

5.008500684 5.258925719 4.629903348 4.873582472 5.117261595 4.989906414 5.252533067 5.515159721

4.975590975 5.224370524 4.608553832 4.851109297 5.093664762 4.974253767 5.236056597 5.497859427

4.793830325 5.033521841 4.540965705 4.7799639 5.018962095 4.816017204 5.069491793 5.322966383
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PERIOD

Apr-25

May-25

Jun-25

Jul-25

Aug-25

Sep-25

Oct-25

Nov-25

Dec-25

Jan-26

Feb-26

Mar-26

Apr-26

May-26

Jun-26

Jul-26

Aug-26

Sep-26

Oct-26

Nov-26

Dec-26

Jan-27

Feb-27

Mar-27

Apr-27

May-27

Jun-27

Jul-27

Aug-27

Sep-27

Oct-27

Nov-27

Dec-27

Jan-28

Feb-28

Mar-28

Apr-28

May-28

Jun-28

Jul-28

Aug-28

Sep-28

Oct-28

Nov-28

Dec-28

Jan-29

Feb-29

Mar-29

Apr-29

May-29

Jun-29

Jul-29

Aug-29

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE AECO 

LO FORECAST 

PRICE

AECO CASCADE 

FORECAST 

PRICE

CASCADE AECO 

HI FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE
4.964105724 5.212311011 4.65243326 4.897298168 5.142163077 5.010302084 5.274002194 5.537702303

4.988897237 5.238342098 4.682211617 4.928643807 5.175075997 5.019304264 5.283478173 5.547652082

4.889285085 5.133749339 4.638138878 4.88225145 5.126364023 4.937451717 5.197317597 5.457183477

4.740156202 4.977164013 4.478136891 4.713828306 4.949519722 4.806020144 5.058968573 5.311917001

4.574154417 4.802862138 4.319536905 4.546880953 4.774225 4.650632348 4.895402471 5.140172595

4.697050674 4.931903208 4.398812501 4.630328948 4.861845396 4.73540323 4.984634979 5.233866728

4.968356741 5.216774578 4.656181809 4.901244009 5.14630621 5.027111846 5.29169668 5.556281514

5.300500206 5.565525216 4.864804233 5.120846561 5.376888889 5.23769275 5.51336079 5.789028829

5.405095029 5.67534978 4.837799481 5.092420506 5.347041532 5.216380337 5.490926671 5.765473004

5.382275005 5.651388755 4.812089253 5.065357108 5.318624964 5.17210002 5.44431581 5.716531601

5.36888518 5.637329439 4.796602477 5.049055239 5.301508001 5.161695851 5.433364054 5.705032257

5.236613425 5.498444096 4.828938198 5.08309284 5.337247482 5.075898099 5.343050631 5.610203162

5.371487567 5.640061946 4.883317103 5.140333793 5.397350483 5.203992295 5.477886627 5.751780958

5.37087157 5.639415148 4.959942237 5.220991828 5.48204142 5.260392548 5.537255313 5.814118079

5.269986351 5.533485669 4.896390784 5.154095562 5.41180034 5.16807544 5.440079411 5.712083381

5.104795154 5.360034912 4.71087605 4.958816894 5.206757739 4.983179497 5.245452102 5.507724707

4.954696959 5.202431807 4.564136498 4.804354208 5.044571919 4.846517279 5.101597136 5.356676993

5.098938266 5.353885179 4.67231311 4.918224326 5.164135542 4.984479691 5.246820727 5.509161763

5.415383624 5.686152805 4.920523285 5.179498195 5.438473104 5.253421649 5.529917525 5.806413402

5.568325957 5.846742255 5.071859919 5.338799914 5.60573991 5.41313933 5.6980414 5.98294347

5.595388331 5.875157748 5.036910838 5.302011408 5.567111979 5.400701851 5.684949317 5.969196782

5.557457703 5.835330588 4.997344737 5.260362881 5.523381025 5.349755602 5.631321686 5.91288777

5.55165615 5.829238957 4.995059494 5.257957362 5.52085523 5.346627788 5.62802925 5.909430713

5.447320342 5.719686359 5.068856031 5.335637927 5.602419823 5.317388278 5.597250819 5.87711336

5.542141078 5.819248132 5.107609732 5.376431296 5.645252861 5.414391558 5.699359534 5.984327511

5.534714602 5.811450332 5.162693757 5.434414481 5.706135205 5.457357053 5.744586371 6.03181569

5.438501876 5.71042697 5.098985988 5.367353671 5.635721355 5.369749704 5.65236811 5.934986515

5.288597759 5.553027646 4.911680712 5.170190223 5.428699734 5.183004784 5.455794509 5.728584235

5.14407134 5.401274907 4.772866251 5.024069738 5.275273225 5.05169419 5.317572832 5.583451473

5.291303342 5.555868509 4.887667893 5.144913572 5.40215925 5.193902048 5.467265314 5.740628579

5.557794351 5.835684069 5.111433598 5.380456419 5.64947924 5.446382219 5.733033914 6.01968561

5.723535539 6.009712316 5.244225122 5.52023697 5.796248819 5.610779859 5.906084062 6.201388265

5.713457791 5.99913068 5.214993983 5.48946735 5.763940718 5.58720799 5.881271569 6.175335147

5.617459854 5.898332847 5.120862346 5.390381416 5.659900487 5.498847966 5.788261017 6.077674068

5.592489523 5.872113999 5.101747946 5.370260996 5.638774046 5.472567181 5.760597033 6.048626885

5.443732135 5.715918741 5.078024648 5.345289103 5.612553559 5.316951583 5.59679114 5.876630698

5.564609475 5.842839949 5.16654743 5.438470979 5.710394528 5.458492754 5.745781846 6.033070939

5.57670879 5.85554423 5.233326232 5.508764454 5.784202677 5.517121264 5.807496068 6.097870871

5.474651741 5.748384328 5.137913124 5.408329605 5.678746085 5.408494737 5.693152355 5.977809973

5.267903133 5.53129829 4.906436487 5.164669987 5.422903486 5.213744241 5.488151832 5.762559424

5.122541794 5.378668884 4.777517729 5.028966031 5.280414332 5.08654913 5.354262242 5.621975354

5.229467583 5.490940963 4.911737352 5.170249844 5.428762336 5.246614853 5.522752476 5.7988901

5.560408328 5.838428744 5.229102255 5.504318163 5.779534072 5.567411195 5.860432837 6.153454479

5.715252734 6.001015371 5.354416998 5.636228419 5.91803984 5.71267422 6.013341284 6.314008349

5.688673476 5.97310715 5.320975642 5.601026992 5.881078342 5.71222723 6.012870769 6.313514307

5.524400963 5.800621011 5.187257577 5.460271133 5.73328469 5.530531073 5.821611656 6.112692239

5.428057277 5.699460141 5.09350415 5.361583316 5.629662482 5.442374857 5.728815639 6.015256421

5.215031416 5.475782987 4.95343365 5.214140684 5.474847719 5.171563118 5.443750651 5.715938183

5.413020004 5.683671004 5.101769481 5.370283664 5.638797848 5.391958089 5.675745357 5.959532625

5.460791436 5.733831007 5.211185945 5.485458889 5.759731834 5.481238006 5.769724217 6.058210428

5.347819518 5.615210494 5.149202017 5.420212649 5.691223282 5.378251661 5.661317538 5.944383415

5.155912523 5.413708149 4.923186744 5.182301835 5.441416927 5.180725263 5.453395013 5.726064764

4.970874562 5.219418291 4.74223427 4.991825547 5.241416825 5.032105329 5.296952977 5.561800626

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 338



PERIOD

Sep-29

Oct-29

Nov-29

Dec-29

Jan-30

Feb-30

Mar-30

Apr-30

May-30

Jun-30

Jul-30

Aug-30

Sep-30

Oct-30

Nov-30

Dec-30

Jan-31

Feb-31

Mar-31

Apr-31

May-31

Jun-31

Jul-31

Aug-31

Sep-31

Oct-31

Nov-31

Dec-31

Jan-32

Feb-32

Mar-32

Apr-32

May-32

Jun-32

Jul-32

Aug-32

Sep-32

Oct-32

Nov-32

Dec-32

Jan-33

Feb-33

Mar-33

Apr-33

May-33

Jun-33

Jul-33

Aug-33

Sep-33

Oct-33

Nov-33

Dec-33

ROCKIES 

CASCADE 

FORECAST 

PRICE

CASCADE 

ROCKIES HI 

FORECAST 

PRICE

CASCADE AECO 

LO FORECAST 

PRICE

AECO CASCADE 

FORECAST 

PRICE

CASCADE AECO 

HI FORECAST 

PRICE

CASCADE 

MALIN LO 

FORECAST 

PRICE

MALIN 

CASCADE 

FORECAST 

PRICE

CASCADE 

MALIN HI 

FORECAST 

PRICE
5.073959166 5.327657124 4.841089207 5.095883375 5.350677544 5.130796281 5.40083819 5.6708801

5.392189263 5.661798726 5.116181875 5.385454605 5.654727336 5.440063821 5.726382969 6.012702118

5.569327199 5.847793559 5.319814487 5.599804723 5.879794959 5.665000983 5.963158929 6.261316876

5.576398573 5.855218501 5.304657602 5.583850107 5.863042612 5.683741283 5.982885561 6.282029839

5.527390015 5.803759516 5.260501706 5.537370217 5.814238728 5.606183779 5.901246083 6.196308387

5.510558657 5.786086589 5.243035151 5.518984369 5.794933588 5.594335724 5.888774446 6.183213169

5.265860366 5.529153385 5.091783866 5.359772491 5.627761115 5.309505186 5.588952827 5.868400468

5.416575905 5.6874047 5.277821241 5.555601307 5.833381372 5.516672798 5.807023998 6.097375198

5.460363595 5.733381775 5.380849334 5.664051931 5.947254527 5.581680089 5.875452726 6.169225362

5.352830584 5.620472113 5.295492304 5.574202425 5.852912546 5.482261632 5.770801718 6.059341804

5.224878147 5.486122054 5.105258419 5.37395623 5.642654042 5.320467698 5.600492313 5.880516929

5.073231983 5.326893582 4.953052426 5.213739395 5.474426365 5.192321644 5.46560173 5.738881817

5.157631334 5.4155129 5.083173634 5.350709089 5.618244543 5.309247099 5.588681157 5.868115215

5.480925233 5.754971495 5.322579135 5.602714879 5.882850623 5.595910882 5.890432508 6.184954133

5.639988937 5.921988383 5.481180203 5.769663371 6.05814654 5.773442805 6.077308215 6.381173626

5.752910108 6.040555614 5.485621306 5.774338217 6.063055127 5.816310593 6.122432203 6.428553813

5.326175028 5.59248378 5.06944228 5.336255032 5.603067784 5.418581174 5.703769657 5.988958139

5.321348121 5.587415527 5.063365186 5.329858091 5.596350995 5.418178765 5.703346069 5.988513372

4.959203148 5.207163305 4.801351674 5.054054394 5.306757114 5.021250207 5.285526533 5.54980286

5.134477332 5.391201198 5.011148338 5.274892988 5.538637637 5.252388411 5.528829906 5.805271401

5.1444776 5.40170148 5.082692678 5.350202818 5.617712959 5.28553174 5.563717621 5.841903502

5.043812733 5.29600337 5.004028378 5.267398293 5.530768208 5.1926654 5.465963579 5.739261758

4.98113661 5.23019344 4.8751202 5.131705473 5.388290747 5.092481572 5.360506917 5.628532263

4.810185874 5.050695168 4.704493442 4.95209836 5.199703279 4.946155353 5.206479319 5.466803285

4.829895472 5.071390245 4.773658804 5.024904004 5.276149204 5.001993004 5.265255794 5.528518583

5.118032198 5.373933808 4.978987754 5.241039741 5.503091728 5.255052819 5.531634546 5.808216273

5.298462893 5.563386038 5.157962369 5.429434073 5.700905776 5.453147597 5.740155365 6.027163133

5.418919618 5.689865599 5.168533907 5.440562008 5.712590108 5.502530087 5.792136934 6.081743781

5.380936779 5.649983617 5.121561703 5.391117582 5.660673461 5.474191986 5.762307353 6.050422721

5.376061602 5.644864682 5.115423838 5.384656672 5.653889505 5.473785553 5.761879529 6.049973506

5.01029518 5.260809939 4.850790191 5.106094938 5.361399685 5.072887709 5.339881799 5.606875889

5.187322105 5.44668821 5.062684822 5.329141918 5.595599013 5.306337295 5.585618205 5.864899115

5.197422376 5.457293494 5.134944604 5.405204847 5.675465089 5.339812058 5.620854798 5.901897537

5.095750861 5.350538404 5.055493662 5.321572276 5.58765089 5.246017054 5.522123215 5.798229375

5.032447976 5.284070374 4.925296402 5.184522528 5.443748655 5.144831387 5.415611987 5.686392586

4.859787733 5.10277712 4.752963377 5.003119344 5.253275311 4.997041907 5.260044112 5.523046318

4.879694426 5.123679148 4.822820392 5.076653044 5.330485696 5.053437934 5.319408352 5.585378769

5.17071252 5.429248146 5.030202632 5.294950138 5.559697645 5.309028347 5.588450891 5.867873436

5.352947522 5.620594899 5.210966993 5.485228413 5.759489834 5.509104073 5.799056919 6.089009765

5.474608814 5.748339255 5.221644246 5.496467628 5.771291009 5.558980388 5.851558303 6.144136218

5.436246146 5.708058454 5.17420232 5.446528758 5.718855196 5.530358905 5.821430427 6.112501948

5.431322218 5.702888329 5.168003076 5.440003238 5.7120034 5.529948408 5.820998325 6.112048241

5.061898131 5.314993038 4.900723093 5.158655887 5.416588682 5.125041586 5.394780617 5.664519647

5.240695326 5.502730092 5.11473667 5.383933337 5.653130004 5.360825668 5.642974387 5.925123106

5.250896599 5.513441429 5.18771905 5.460756895 5.73379474 5.394635178 5.678563346 5.962491513

5.148208369 5.405618788 5.107473599 5.376287999 5.645102399 5.299902224 5.578844447 5.857786669

5.084272455 5.338486078 4.975974366 5.237867753 5.499761141 5.197704701 5.471268107 5.744831512

4.90988561 5.155379891 4.801918011 5.054650538 5.307383064 5.048437326 5.314144553 5.579851781

4.929991371 5.176490939 4.872473596 5.128919575 5.385365553 5.105397313 5.374102435 5.642807557

5.223919646 5.485115628 5.081929658 5.34939964 5.616869622 5.36354363 5.6458354 5.92812717

5.407976998 5.678375848 5.264501662 5.541580697 5.818659732 5.565620113 5.858547488 6.151474862

5.530854903 5.807397648 5.275285689 5.552932304 5.830578919 5.615995192 5.911573886 6.207152581
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Nov -3.048893 -3.652112 -3.74249 -3.646219 -3.423335 -3.202678 -3.019323 -2.89316

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Dec -3.575315 -4.007257 -3.940447 -3.793991 -3.543361 -3.294823 -3.131081 -2.967487

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Jan -3.236205 -3.561319 -3.861422 -3.980058 -3.773036 -3.506995 -3.266619 -3.092604

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Feb -2.864792 -3.525783 -3.888036 -4.018481 -3.747471 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Mar -2.626653 -3.375013 -3.620755 -3.854612 -3.419487 -3.142657 -2.945937 -3.016896

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Apr -2.455313 -3.30476 -3.491273 -3.619859 -3.3387 -3.099944 -2.896442 -2.861434

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 May -1.980674 -3.298306 -3.435821 -3.539922 -3.245493 -2.987417 -2.786197 -2.765667

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Jun -2.694735 -3.304389 -3.417439 -3.461739 -3.156371 -2.902035 -2.692681 -2.659064

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Jul -2.470053 -3.269375 -3.390402 -3.461765 -3.100222 -2.864868 -2.664662 -2.596237

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Aug -2.577906 -3.291034 -3.409837 -3.488101 -3.116805 -2.82988 -2.667288 -2.570511

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Sep -2.58042 -3.318707 -3.448887 -3.524171 -3.145516 -2.860655 -2.695714 -2.596769

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Oct -2.72702 -3.345898 -3.479483 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Jul

2020 2021 2022 2023 2024 2025 2026 2027

-2.737523 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-2.767154 -2.653279 -2.596301 -2.457087 -2.399725 -2.356419 -2.243113 -2.118465

-2.945346 -2.770895 -2.717781 -2.561596 -2.398068 -2.18926 -2.093122 -2.002255

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.849409 -2.699407 -2.620147 -2.489587 -2.300084 -2.079034 -2.02748 -1.957583

-2.676902 -2.474426 -2.457475 -2.315404 -2.165849 -2.004201 -1.983212 -1.888994

-2.56704 -2.386981 -2.403818 -2.263695 -2.144239 -1.963935 -1.950959 -1.856319

-2.484988 -2.305326 -2.336629 -2.202555 -2.064382 -1.912594 -1.90218 -1.812441

-2.426839 -2.241076 -2.243247 -2.104025 -1.996607 -1.842884 -1.831215 -1.75152

-2.423896 -2.226254 -2.210093 -2.071382 -1.954948 -1.786355 -1.784335 -1.709905

-2.45746 -2.25162 -2.251106 -2.109663 -1.982255 -1.802663 -1.805104 -1.729373

-2.562388 -2.371945 -2.408017 -2.261941 -2.133762 -2.043387 -1.949026 -1.891785

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Jul

2028 2029 2030 2031 2032 2033

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-1.971679 -1.939226 -2.072682 -3.611392 -2.556771

-1.893229 -1.768582 -1.654259 -1.479103 -1.379823 -1.287207

-1.874768 -1.728669 -1.638874 -1.468179 -1.369632 -1.277701

-1.81595 -1.633285 -1.547157 -1.354807 -1.263865 -1.179028

-1.751791 -1.602953 -1.53038 -1.345223 -1.255336

-1.727504 -1.577991 -1.457462 -1.269781 -1.184722

-1.685114 -1.520937 -1.406173 -1.224893 -1.154329

-1.611617 -1.45742 -1.36396 -1.201912 -1.121465

-1.572939 -1.410726 -1.329369 -1.157458 -1.079976

-1.585792 -1.422597 -1.340335 -1.162466 -1.084602

-1.784943 -1.609928 -1.533323 -1.332236 -1.242811

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Nov -3.048893 -3.652112 -3.74249 -3.646219 -3.423335 -3.202678 -3.019323 -2.89316

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Dec -3.575315 -4.007257 -3.940447 -3.793991 -3.543361 -3.294823 -3.131081 -2.967487

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Jan -3.236205 -3.561319 -3.861422 -3.980058 -3.773036 -3.506995 -3.266619 -3.092604

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Feb -2.864792 -3.525783 -3.888036 -4.018481 -3.747471 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Mar -2.626653 -3.375013 -3.620755 -3.854612 -3.419487 -3.142657 -2.945937 -3.016896

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Apr -2.455313 -3.30476 -3.491273 -3.619859 -3.3387 -3.099944 -2.896442 -2.861434

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 May -1.980674 -3.298306 -3.435821 -3.539922 -3.245493 -2.987417 -2.786197 -2.765667

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Jun -2.694735 -3.304389 -3.417439 -3.461739 -3.156371 -2.902035 -2.692681 -2.659064

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Jul -2.470053 -3.269375 -3.390402 -3.461765 -3.100222 -2.864868 -2.664662 -2.596237

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Aug -2.577906 -3.291034 -3.409837 -3.488101 -3.116805 -2.82988 -2.667288 -2.570511

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Sep -2.58042 -3.318707 -3.448887 -3.524171 -3.145516 -2.860655 -2.695714 -2.596769

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Oct -2.72702 -3.345898 -3.479483 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Apr

2020 2021 2022 2023 2024 2025 2026 2027

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.034245 -5.134853 -5.536729 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.085482 -5.259947 -5.592441 -5.729815 -5.790661 -5.785602 -6.00531 -6.204803

-5.053628 -5.126154 -5.358524 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.38795 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.116632 -5.124897 -5.511628 -5.677511

-4.389208 -4.408269 -4.837258 -4.987371 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.431068

-4.647273 -4.657272 -5.118707 -5.20542 -5.231716 -5.246173 -5.610445 -5.980553

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.034237 -5.177797 -5.592441 -5.694802 -5.76379 -5.785602 -6.00531 -6.204803

-4.976563 -5.063692 -5.443269 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.006018 -5.096388 -5.42785 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.081712 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.168415 -5.124897 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.217933 -5.225263 -5.610445 -5.980553

-2.737523 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-2.767154 -2.653279 -2.596301 -2.457087 -2.399725 -2.356419 -2.243113 -2.118465

-2.945346 -2.770895 -2.717781 -2.561596 -2.398068 -2.18926 -2.093122 -2.002255

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.849409 -2.699407 -2.620147 -2.489587 -2.300084 -2.079034 -2.02748 -1.957583

-2.676902 -2.474426 -2.457475 -2.315404 -2.165849 -2.004201 -1.983212 -1.888994

-2.56704 -2.386981 -2.403818 -2.263695 -2.144239 -1.963935 -1.950959 -1.856319

-2.484988 -2.305326 -2.336629 -2.202555 -2.064382 -1.912594 -1.90218 -1.812441

-2.426839 -2.241076 -2.243247 -2.104025 -1.996607 -1.842884 -1.831215 -1.75152

-2.423896 -2.226254 -2.210093 -2.071382 -1.954948 -1.786355 -1.784335 -1.709905

-2.45746 -2.25162 -2.251106 -2.109663 -1.982255 -1.802663 -1.805104 -1.729373

-2.562388 -2.371945 -2.408017 -2.261941 -2.133762 -2.043387 -1.949026 -1.891785

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 10 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Apr

2028 2029 2030 2031 2032 2033

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-1.971679 -1.939226 -2.072682 -3.611392 -2.556771

-1.893229 -1.768582 -1.654259 -1.479103 -1.379823 -1.287207

-1.874768 -1.728669 -1.638874 -1.468179 -1.369632 -1.277701

-1.81595 -1.633285 -1.547157 -1.354807 -1.263865 -1.179028

-1.751791 -1.602953 -1.53038 -1.345223 -1.255336

-1.727504 -1.577991 -1.457462 -1.269781 -1.184722

-1.685114 -1.520937 -1.406173 -1.224893 -1.154329

-1.611617 -1.45742 -1.36396 -1.201912 -1.121465

-1.572939 -1.410726 -1.329369 -1.157458 -1.079976

-1.585792 -1.422597 -1.340335 -1.162466 -1.084602

-1.784943 -1.609928 -1.533323 -1.332236 -1.242811

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Nov -3.048893 -3.652112 -3.74249 -3.646219 -3.423335 -3.202678 -3.019323 -2.89316

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Dec -3.575315 -4.007257 -3.940447 -3.793991 -3.543361 -3.294823 -3.131081 -2.967487

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Jan -3.236205 -3.561319 -3.861422 -3.980058 -3.773036 -3.506995 -3.266619 -3.092604
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Jan

2020 2021 2022 2023 2024 2025 2026 2027

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.034245 -5.134853 -5.536729 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.085482 -5.259947 -5.592441 -5.729815 -5.790661 -5.785602 -6.00531 -6.204803

-5.053628 -5.126154 -5.358524 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.38795 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.116632 -5.124897 -5.511628 -5.677511

-4.389208 -4.408269 -4.837258 -4.987371 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.431068

-4.647273 -4.657272 -5.118707 -5.20542 -5.231716 -5.246173 -5.610445 -5.980553

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.034237 -5.177797 -5.592441 -5.694802 -5.76379 -5.785602 -6.00531 -6.204803

-4.976563 -5.063692 -5.443269 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.006018 -5.096388 -5.42785 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.081712 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.168415 -5.124897 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.217933 -5.225263 -5.610445 -5.980553

-2.737523 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-2.767154 -2.653279 -2.596301 -2.457087 -2.399725 -2.356419 -2.243113 -2.118465

-2.945346 -2.770895 -2.717781 -2.561596 -2.398068 -2.18926 -2.093122 -2.002255
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 11 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Jan

2028 2029 2030 2031 2032 2033

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-1.971679 -1.939226 -2.072682 -3.611392 -2.556771

-1.893229 -1.768582 -1.654259 -1.479103 -1.379823 -1.287207
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Feb -2.864792 -3.525783 -3.888036 -4.018481 -3.747471 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Mar -2.626653 -3.375013 -3.620755 -3.854612 -3.419487 -3.142657 -2.945937 -3.016896

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Apr -2.455313 -3.30476 -3.491273 -3.619859 -3.3387 -3.099944 -2.896442 -2.861434

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 May -1.980674 -3.298306 -3.435821 -3.539922 -3.245493 -2.987417 -2.786197 -2.765667

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Jun -2.694735 -3.304389 -3.417439 -3.461739 -3.156371 -2.902035 -2.692681 -2.659064

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Jul -2.470053 -3.269375 -3.390402 -3.461765 -3.100222 -2.864868 -2.664662 -2.596237

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Aug -2.577906 -3.291034 -3.409837 -3.488101 -3.116805 -2.82988 -2.667288 -2.570511

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Sep -2.58042 -3.318707 -3.448887 -3.524171 -3.145516 -2.860655 -2.695714 -2.596769

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Oct -2.72702 -3.345898 -3.479483 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Oct

2020 2021 2022 2023 2024 2025 2026 2027

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.849409 -2.699407 -2.620147 -2.489587 -2.300084 -2.079034 -2.02748 -1.957583

-2.676902 -2.474426 -2.457475 -2.315404 -2.165849 -2.004201 -1.983212 -1.888994

-2.56704 -2.386981 -2.403818 -2.263695 -2.144239 -1.963935 -1.950959 -1.856319

-2.484988 -2.305326 -2.336629 -2.202555 -2.064382 -1.912594 -1.90218 -1.812441

-2.426839 -2.241076 -2.243247 -2.104025 -1.996607 -1.842884 -1.831215 -1.75152

-2.423896 -2.226254 -2.210093 -2.071382 -1.954948 -1.786355 -1.784335 -1.709905

-2.45746 -2.25162 -2.251106 -2.109663 -1.982255 -1.802663 -1.805104 -1.729373

-2.562388 -2.371945 -2.408017 -2.261941 -2.133762 -2.043387 -1.949026 -1.891785

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 252 Oct

2028 2029 2030 2031 2032 2033

-1.874768 -1.728669 -1.638874 -1.468179 -1.369632 -1.277701

-1.81595 -1.633285 -1.547157 -1.354807 -1.263865 -1.179028

-1.751791 -1.602953 -1.53038 -1.345223 -1.255336

-1.727504 -1.577991 -1.457462 -1.269781 -1.184722

-1.685114 -1.520937 -1.406173 -1.224893 -1.154329

-1.611617 -1.45742 -1.36396 -1.201912 -1.121465

-1.572939 -1.410726 -1.329369 -1.157458 -1.079976

-1.585792 -1.422597 -1.340335 -1.162466 -1.084602

-1.784943 -1.609928 -1.533323 -1.332236 -1.242811

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Nov -3.048893 -3.652112 -3.74249 -3.646219 -3.423335 -3.202678 -3.019323 -2.89316

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Dec -3.575315 -4.007257 -3.940447 -3.793991 -3.543361 -3.294823 -3.131081 -2.967487

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Jan -3.236205 -3.561319 -3.861422 -3.980058 -3.773036 -3.506995 -3.266619 -3.092604

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Feb -2.864792 -3.525783 -3.888036 -4.018481 -3.747471 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Mar -2.626653 -3.375013 -3.620755 -3.854612 -3.419487 -3.142657 -2.945937 -3.016896

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Apr -2.455313 -3.30476 -3.491273 -3.619859 -3.3387 -3.099944 -2.896442 -2.861434

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 May -1.980674 -3.298306 -3.435821 -3.539922 -3.245493 -2.987417 -2.786197 -2.765667

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Jun -2.694735 -3.304389 -3.417439 -3.461739 -3.156371 -2.902035 -2.692681 -2.659064

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Jul -2.470053 -3.269375 -3.390402 -3.461765 -3.100222 -2.864868 -2.664662 -2.596237

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Aug -2.577906 -3.291034 -3.409837 -3.488101 -3.116805 -2.82988 -2.667288 -2.570511

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Sep -2.58042 -3.318707 -3.448887 -3.524171 -3.145516 -2.860655 -2.695714 -2.596769

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Oct -2.72702 -3.345898 -3.479483 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Jul

2020 2021 2022 2023 2024 2025 2026 2027

-5.034245 -5.134853 -5.536729 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.085482 -5.259947 -5.592441 -5.729815 -5.790661 -5.785602 -6.00531 -6.204803

-5.053628 -5.126154 -5.358524 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.38795 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.116632 -5.124897 -5.511628 -5.677511

-4.389208 -4.408269 -4.837258 -4.987371 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.431068

-4.647273 -4.657272 -5.118707 -5.20542 -5.231716 -5.246173 -5.610445 -5.980553

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.034237 -5.177797 -5.592441 -5.694802 -5.76379 -5.785602 -6.00531 -6.204803

-4.976563 -5.063692 -5.443269 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.006018 -5.096388 -5.42785 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.081712 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.168415 -5.124897 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.217933 -5.225263 -5.610445 -5.980553

-2.737523 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-2.767154 -2.653279 -2.596301 -2.457087 -2.399725 -2.356419 -2.243113 -2.118465

-2.945346 -2.770895 -2.717781 -2.561596 -2.398068 -2.18926 -2.093122 -2.002255

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.849409 -2.699407 -2.620147 -2.489587 -2.300084 -2.079034 -2.02748 -1.957583

-2.676902 -2.474426 -2.457475 -2.315404 -2.165849 -2.004201 -1.983212 -1.888994

-2.56704 -2.386981 -2.403818 -2.263695 -2.144239 -1.963935 -1.950959 -1.856319

-2.484988 -2.305326 -2.336629 -2.202555 -2.064382 -1.912594 -1.90218 -1.812441

-2.426839 -2.241076 -2.243247 -2.104025 -1.996607 -1.842884 -1.831215 -1.75152

-2.423896 -2.226254 -2.210093 -2.071382 -1.954948 -1.786355 -1.784335 -1.709905

-2.45746 -2.25162 -2.251106 -2.109663 -1.982255 -1.802663 -1.805104 -1.729373

-2.562388 -2.371945 -2.408017 -2.261941 -2.133762 -2.043387 -1.949026 -1.891785

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 20 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Jul

2028 2029 2030 2031 2032 2033

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-1.971679 -1.939226 -2.072682 -3.611392 -2.556771

-1.893229 -1.768582 -1.654259 -1.479103 -1.379823 -1.287207

-1.874768 -1.728669 -1.638874 -1.468179 -1.369632 -1.277701

-1.81595 -1.633285 -1.547157 -1.354807 -1.263865 -1.179028

-1.751791 -1.602953 -1.53038 -1.345223 -1.255336

-1.727504 -1.577991 -1.457462 -1.269781 -1.184722

-1.685114 -1.520937 -1.406173 -1.224893 -1.154329

-1.611617 -1.45742 -1.36396 -1.201912 -1.121465

-1.572939 -1.410726 -1.329369 -1.157458 -1.079976

-1.585792 -1.422597 -1.340335 -1.162466 -1.084602

-1.784943 -1.609928 -1.533323 -1.332236 -1.242811

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Nov -3.048893 -3.652112 -3.74249 -3.646219 -3.423335 -3.202678 -3.019323 -2.89316

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Dec -3.575315 -4.007257 -3.940447 -3.793991 -3.543361 -3.294823 -3.131081 -2.967487

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Jan -3.236205 -3.561319 -3.861422 -3.980058 -3.773036 -3.506995 -3.266619 -3.092604

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Feb -2.864792 -3.525783 -3.888036 -4.018481 -3.747471 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Mar -2.626653 -3.375013 -3.620755 -3.854612 -3.419487 -3.142657 -2.945937 -3.016896

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Apr -2.455313 -3.30476 -3.491273 -3.619859 -3.3387 -3.099944 -2.896442 -2.861434
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Apr

2020 2021 2022 2023 2024 2025 2026 2027

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.034245 -5.134853 -5.536729 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.085482 -5.259947 -5.592441 -5.729815 -5.790661 -5.785602 -6.00531 -6.204803

-5.053628 -5.126154 -5.358524 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.38795 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.116632 -5.124897 -5.511628 -5.677511

-4.389208 -4.408269 -4.837258 -4.987371 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.431068

-4.647273 -4.657272 -5.118707 -5.20542 -5.231716 -5.246173 -5.610445 -5.980553

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.034237 -5.177797 -5.592441 -5.694802 -5.76379 -5.785602 -6.00531 -6.204803

-4.976563 -5.063692 -5.443269 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.006018 -5.096388 -5.42785 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.081712 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.168415 -5.124897 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.217933 -5.225263 -5.610445 -5.980553

-2.737523 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-2.767154 -2.653279 -2.596301 -2.457087 -2.399725 -2.356419 -2.243113 -2.118465

-2.945346 -2.770895 -2.717781 -2.561596 -2.398068 -2.18926 -2.093122 -2.002255

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.849409 -2.699407 -2.620147 -2.489587 -2.300084 -2.079034 -2.02748 -1.957583

-2.676902 -2.474426 -2.457475 -2.315404 -2.165849 -2.004201 -1.983212 -1.888994
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 24 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Apr

2028 2029 2030 2031 2032 2033

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-1.971679 -1.939226 -2.072682 -3.611392 -2.556771

-1.893229 -1.768582 -1.654259 -1.479103 -1.379823 -1.287207

-1.874768 -1.728669 -1.638874 -1.468179 -1.369632 -1.277701

-1.81595 -1.633285 -1.547157 -1.354807 -1.263865 -1.179028

-1.751791 -1.602953 -1.53038 -1.345223 -1.255336
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 May -1.980674 -3.298306 -3.435821 -3.539922 -3.245493 -2.987417 -2.786197 -2.765667

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Jun -2.694735 -3.304389 -3.417439 -3.461739 -3.156371 -2.902035 -2.692681 -2.659064

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Jul -2.470053 -3.269375 -3.390402 -3.461765 -3.100222 -2.864868 -2.664662 -2.596237

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Aug -2.577906 -3.291034 -3.409837 -3.488101 -3.116805 -2.82988 -2.667288 -2.570511

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Sep -2.58042 -3.318707 -3.448887 -3.524171 -3.145516 -2.860655 -2.695714 -2.596769

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Oct -2.72702 -3.345898 -3.479483 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Jan

2020 2021 2022 2023 2024 2025 2026 2027

-2.56704 -2.386981 -2.403818 -2.263695 -2.144239 -1.963935 -1.950959 -1.856319

-2.484988 -2.305326 -2.336629 -2.202555 -2.064382 -1.912594 -1.90218 -1.812441

-2.426839 -2.241076 -2.243247 -2.104025 -1.996607 -1.842884 -1.831215 -1.75152

-2.423896 -2.226254 -2.210093 -2.071382 -1.954948 -1.786355 -1.784335 -1.709905

-2.45746 -2.25162 -2.251106 -2.109663 -1.982255 -1.802663 -1.805104 -1.729373

-2.562388 -2.371945 -2.408017 -2.261941 -2.133762 -2.043387 -1.949026 -1.891785

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.034245 -5.134853 -5.536729 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.085482 -5.259947 -5.592441 -5.729815 -5.790661 -5.785602 -6.00531 -6.204803

-5.053628 -5.126154 -5.358524 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 359



Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Jan

2028 2029 2030 2031 2032 2033

-1.727504 -1.577991 -1.457462 -1.269781 -1.184722

-1.685114 -1.520937 -1.406173 -1.224893 -1.154329

-1.611617 -1.45742 -1.36396 -1.201912 -1.121465

-1.572939 -1.410726 -1.329369 -1.157458 -1.079976

-1.585792 -1.422597 -1.340335 -1.162466 -1.084602

-1.784943 -1.609928 -1.533323 -1.332236 -1.242811

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Nov -3.048893 -3.652112 -3.74249 -3.646219 -3.423335 -3.202678 -3.019323 -2.89316

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Dec -3.575315 -4.007257 -3.940447 -3.793991 -3.543361 -3.294823 -3.131081 -2.967487

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Jan -3.236205 -3.561319 -3.861422 -3.980058 -3.773036 -3.506995 -3.266619 -3.092604

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Feb -2.864792 -3.525783 -3.888036 -4.018481 -3.747471 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Mar -2.626653 -3.375013 -3.620755 -3.854612 -3.419487 -3.142657 -2.945937 -3.016896

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Apr -2.455313 -3.30476 -3.491273 -3.619859 -3.3387 -3.099944 -2.896442 -2.861434

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 May -1.980674 -3.298306 -3.435821 -3.539922 -3.245493 -2.987417 -2.786197 -2.765667

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Jun -2.694735 -3.304389 -3.417439 -3.461739 -3.156371 -2.902035 -2.692681 -2.659064

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Jul -2.470053 -3.269375 -3.390402 -3.461765 -3.100222 -2.864868 -2.664662 -2.596237

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Aug -2.577906 -3.291034 -3.409837 -3.488101 -3.116805 -2.82988 -2.667288 -2.570511

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Sep -2.58042 -3.318707 -3.448887 -3.524171 -3.145516 -2.860655 -2.695714 -2.596769

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Oct -2.72702 -3.345898 -3.479483 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Oct

2020 2021 2022 2023 2024 2025 2026 2027

-5.041223 -5.096388 -5.38795 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.116632 -5.124897 -5.511628 -5.677511

-4.389208 -4.408269 -4.837258 -4.987371 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.431068

-4.647273 -4.657272 -5.118707 -5.20542 -5.231716 -5.246173 -5.610445 -5.980553

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.034237 -5.177797 -5.592441 -5.694802 -5.76379 -5.785602 -6.00531 -6.204803

-4.976563 -5.063692 -5.443269 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.006018 -5.096388 -5.42785 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.081712 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.168415 -5.124897 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.217933 -5.225263 -5.610445 -5.980553

-2.737523 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-2.767154 -2.653279 -2.596301 -2.457087 -2.399725 -500 -500 -500

-2.945346 -2.770895 -2.717781 -2.561596 -2.398068 -2.18926 -2.093122 -2.002255

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.849409 -2.699407 -2.620147 -2.489587 -2.300084 -2.079034 -2.02748 -1.957583

-2.676902 -2.474426 -2.457475 -2.315404 -2.165849 -2.004201 -1.983212 -1.888994

-2.56704 -2.386981 -2.403818 -2.263695 -2.144239 -1.963935 -1.950959 -1.856319

-2.484988 -2.305326 -2.336629 -2.202555 -2.064382 -1.912594 -1.90218 -1.812441

-2.426839 -2.241076 -2.243247 -2.104025 -1.996607 -1.842884 -1.831215 -1.75152

-2.423896 -2.226254 -2.210093 -2.071382 -1.954948 -1.786355 -1.784335 -1.709905

-2.45746 -2.25162 -2.251106 -2.109663 -1.982255 -1.802663 -1.805104 -1.729373

-2.562388 -2.371945 -2.408017 -2.261941 -2.133762 -2.043387 -1.949026 -1.891785

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -500 -500 -500

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -500 -500 -500

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 26 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 250 Oct

2028 2029 2030 2031 2032 2033

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-500 -500 -500 -500 -500

-1.893229 -1.768582 -1.654259 -1.479103 -1.379823 -1.287207

-1.874768 -1.728669 -1.638874 -1.468179 -1.369632 -1.277701

-1.81595 -1.633285 -1.547157 -1.354807 -1.263865 -1.179028

-1.751791 -1.602953 -1.53038 -1.345223 -1.255336

-1.727504 -1.577991 -1.457462 -1.269781 -1.184722

-1.685114 -1.520937 -1.406173 -1.224893 -1.154329

-1.611617 -1.45742 -1.36396 -1.201912 -1.121465

-1.572939 -1.410726 -1.329369 -1.157458 -1.079976

-1.585792 -1.422597 -1.340335 -1.162466 -1.084602

-1.784943 -1.609928 -1.533323 -1.332236 -1.242811

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-500 -500 -500 -500 -500

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-500 -500 -500 -500 -500

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Nov -3.048893 -3.652112 -3.74249 -3.646219 -3.423335 -3.202678 -3.019323 -2.89316

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Dec -3.575315 -4.007257 -3.940447 -3.793991 -3.543361 -3.294823 -3.131081 -2.967487

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Jan -3.236205 -3.561319 -3.861422 -3.980058 -3.773036 -3.506995 -3.266619 -3.092604

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Feb -2.864792 -3.525783 -3.888036 -4.018481 -3.747471 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Mar -2.626653 -3.375013 -3.620755 -3.854612 -3.419487 -3.142657 -2.945937 -3.016896

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Apr -2.455313 -3.30476 -3.491273 -3.619859 -3.3387 -3.099944 -2.896442 -2.861434

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 May -1.980674 -3.298306 -3.435821 -3.539922 -3.245493 -2.987417 -2.786197 -2.765667

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Jun -2.694735 -3.304389 -3.417439 -3.461739 -3.156371 -2.902035 -2.692681 -2.659064

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Jul -2.470053 -3.269375 -3.390402 -3.461765 -3.100222 -2.864868 -2.664662 -2.596237
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Jul

2020 2021 2022 2023 2024 2025 2026 2027

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -500 -500 -500

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -500 -500 -500

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.034245 -5.134853 -5.536729 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.085482 -5.259947 -5.592441 -5.729815 -5.790661 -500 -500 -500

-5.053628 -5.126154 -5.358524 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.38795 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.116632 -5.124897 -5.511628 -5.677511

-4.389208 -4.408269 -4.837258 -4.987371 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.431068

-4.647273 -4.657272 -5.118707 -5.20542 -5.231716 -5.246173 -5.610445 -5.980553

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.034237 -5.177797 -5.592441 -5.694802 -5.76379 -5.785602 -6.00531 -6.204803

-4.976563 -5.063692 -5.443269 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.006018 -5.096388 -5.42785 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.081712 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.168415 -5.124897 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.217933 -5.225263 -5.610445 -5.980553

-2.737523 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-2.767154 -2.653279 -2.596301 -2.457087 -2.399725 -2.356419 -2.243113 -2.118465

-2.945346 -2.770895 -2.717781 -2.561596 -2.398068 -2.18926 -2.093122 -2.002255

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.849409 -2.699407 -2.620147 -2.489587 -2.300084 -2.079034 -2.02748 -1.957583

-2.676902 -2.474426 -2.457475 -2.315404 -2.165849 -2.004201 -1.983212 -1.888994

-2.56704 -2.386981 -2.403818 -2.263695 -2.144239 -1.963935 -1.950959 -1.856319

-2.484988 -2.305326 -2.336629 -2.202555 -2.064382 -1.912594 -1.90218 -1.812441

-2.426839 -2.241076 -2.243247 -2.104025 -1.996607 -1.842884 -1.831215 -1.75152
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 30-S 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Jul

2028 2029 2030 2031 2032 2033

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-500 -500 -500 -500 -500

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-500 -500 -500 -500 -500

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-500 -500 -500 -500 -500

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -500 -6.112323 -500

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-1.971679 -1.939226 -2.072682 -3.611392 -2.556771

-1.893229 -1.768582 -1.654259 -1.479103 -1.379823 -1.287207

-1.874768 -1.728669 -1.638874 -1.468179 -1.369632 -1.277701

-1.81595 -1.633285 -1.547157 -1.354807 -1.263865 -1.179028

-1.751791 -1.602953 -1.53038 -1.345223 -1.255336

-1.727504 -1.577991 -1.457462 -1.269781 -1.184722

-1.685114 -1.520937 -1.406173 -1.224893 -1.154329

-1.611617 -1.45742 -1.36396 -1.201912 -1.121465

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 366



Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Aug -2.577906 -3.291034 -3.409837 -3.488101 -3.116805 -2.82988 -2.667288 -2.570511

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Sep -2.58042 -3.318707 -3.448887 -3.524171 -3.145516 -2.860655 -2.695714 -2.596769

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Oct -2.72702 -3.345898 -3.479483 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Apr

2020 2021 2022 2023 2024 2025 2026 2027

-2.423896 -2.226254 -2.210093 -2.071382 -1.954948 -1.786355 -1.784335 -1.709905

-2.45746 -2.25162 -2.251106 -2.109663 -1.982255 -1.802663 -1.805104 -1.729373

-2.562388 -2.371945 -2.408017 -2.261941 -2.133762 -2.043387 -1.949026 -1.891785

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.034245 -5.134853 -5.536729 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.085482 -5.259947 -5.592441 -5.729815 -5.790661 -5.785602 -6.00531 -6.204803

-5.053628 -5.126154 -5.358524 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.38795 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Apr

2028 2029 2030 2031 2032 2033

-1.572939 -1.410726 -1.329369 -1.157458 -1.079976

-1.585792 -1.422597 -1.340335 -1.162466 -1.084602

-1.784943 -1.609928 -1.533323 -1.332236 -1.242811

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Nov -2.973043 -3.567307 -3.659005 -3.630299 -3.408532 -3.188933 -3.006518 -2.881147

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Dec -3.494101 -3.985103 -3.987546 -4.052006 -3.807949 -3.598734 -3.417656 -3.250407

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Jan -3.55218 -3.79104 -4.150609 -4.285967 -4.048302 -3.824838 -3.622766 -3.437543

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Feb -3.187599 -3.441945 -3.800829 -4.001321 -3.731557 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Mar -2.557836 -3.293701 -3.538148 -3.770825 -3.419487 -3.142657 -2.945937 -3.004289

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Apr -2.389349 -3.224604 -3.41097 -3.55946 -3.290865 -3.033505 -2.850073 -2.802765

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 May -1.94917 -3.245818 -3.422959 -3.52444 -3.282736 -3.026515 -2.827377 -2.754862

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Jun -2.65134 -3.251783 -3.404609 -3.480766 -3.243824 -2.98789 -2.776709 -2.649412

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Jul -2.4304 -3.217337 -3.377712 -3.428834 -3.181986 -2.854808 -2.655897 -2.587204

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Aug -2.536457 -3.238619 -3.389755 -3.472706 -3.123023 -2.839903 -2.666051 -2.53315

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Sep -2.538929 -3.265816 -3.394542 -3.479013 -3.136195 -2.888107 -2.691547 -2.577327

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Oct -2.683088 -3.292539 -3.463012 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Nov -3.166963 -3.736372 -4.149028 -4.456559 -4.530002 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Feb -3.187599 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Mar -2.557836 -3.293701 -3.875528 -4.39047 -4.310319 -4.288636 -4.352305 -4.8052

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.238624 -4.512625

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Jun -2.65134 -3.25389 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Jul -2.4304 -3.281832 -3.746995 -4.099326 -4.118489 -4.00028 -4.029011 -4.249047

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Aug -2.536457 -3.309774 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Oct -2.683088 -3.425846 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Nov -3.166963 -3.736372 -4.149028 -4.456559 -4.530002 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Feb -3.187599 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Mar -2.557836 -3.293701 -3.875528 -4.39047 -4.310319 -4.288636 -4.352305 -4.8052

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.238624 -4.512625

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Jun -2.65134 -3.25389 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Jul -2.4304 -3.281832 -3.746995 -4.099326 -4.118489 -4.00028 -4.029011 -4.249047

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Aug -2.536457 -3.309774 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Oct -2.683088 -3.425846 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Nov -3.166963 -3.736372 -4.149028 -4.456559 -4.530002 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Jan

2020 2021 2022 2023 2024 2025 2026 2027

-4.504243 -4.534317 -4.943542 -5.039975 -5.116632 -5.124897 -5.511628 -5.677511

-4.389208 -4.408269 -4.837258 -4.987371 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.431068

-4.647273 -4.657272 -5.118707 -5.20542 -5.231716 -5.246173 -5.610445 -5.980553

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.034237 -5.177797 -5.592441 -5.694802 -5.76379 -5.785602 -6.00531 -6.204803

-4.976563 -5.063692 -5.443269 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.006018 -5.096388 -5.42785 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.081712 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.168415 -5.124897 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.217933 -5.225263 -5.610445 -5.980553

-2.726311 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-3.088339 -2.926091 -2.893437 -2.724606 -2.562127 -2.356419 -2.243113 -120.1731

-3.268343 -3.115511 -3.043486 -2.882996 -2.692879 -2.473371 -2.333685 -2.216753

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.792502 -2.64647 -2.569853 -2.442655 -2.291125 -2.07084 -2.019721 -1.950265

-2.622931 -2.425289 -2.409934 -2.27141 -2.165849 -2.004201 -1.949239 -1.873956

-2.557597 -2.378721 -2.394375 -2.255037 -2.169271 -2.01313 -1.965861 -1.88772

-2.476405 -2.331711 -2.374748 -2.25248 -2.117145 -1.981804 -1.928854 -1.853009

-2.418824 -2.234328 -2.235509 -2.151922 -2.0439 -1.837414 -1.825087 -1.745605

-2.389238 -2.224807 -2.219362 -2.098641 -1.98267 -1.826966 -1.779442 -1.716176

-2.448785 -2.244471 -2.243012 -2.126944 -2.03014 -1.846756 -1.807836 -1.744195

-2.562388 -2.371945 -2.408017 -2.252886 -2.125319 -2.03546 -1.941595 -1.884758

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.675757 -5.821842 -6.232472 -6.353658 -6.468364 -500 -500 -500

-5.58503 -5.763694 -6.095603 -6.251197 -6.32135 -6.285732 -6.420705 -6.602851

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.835451 -4.961171 -5.215541 -5.366941 -5.449885 -5.332843 -5.630896 -5.88645

-4.571967 -4.576711 -4.923444 -5.023808 -5.182835 -5.195488 -5.470461 -5.693666

-4.487674 -4.518626 -4.924122 -5.020698 -5.228751 -5.253271 -5.553727 -5.773551

-4.374048 -4.458723 -4.916171 -5.048289 -5.136977 -5.205848 -5.485345 -5.705

-4.300698 -4.30086 -4.658635 -4.854927 -4.992171 -4.858592 -5.224695 -5.409996

-4.276289 -4.310957 -4.655681 -4.766142 -4.874758 -4.863027 -5.127834 -5.35409

-4.411955 -4.377923 -4.73652 -4.862478 -5.024598 -4.948329 -5.244234 -5.477619

-4.647273 -4.657272 -5.118707 -5.184581 -5.235909 -5.490153 -5.669624 -5.958337

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.675757 -5.821842 -6.232472 -6.353658 -6.468364 -500 -500 -500

-5.58503 -5.763694 -6.095603 -6.251197 -6.32135 -6.285732 -6.420705 -6.602851

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.835451 -4.961171 -5.215541 -5.366941 -5.449885 -5.332843 -5.630896 -5.88645

-4.571967 -4.576711 -4.923444 -5.023808 -5.182835 -5.195488 -5.470461 -5.693666

-4.487674 -4.518626 -4.924122 -5.020698 -5.228751 -5.253271 -5.553727 -5.773551

-4.374048 -4.458723 -4.916171 -5.048289 -5.136977 -5.205848 -5.485345 -5.705

-4.300698 -4.30086 -4.658635 -4.854927 -4.992171 -4.858592 -5.224695 -5.409996

-4.276289 -4.310957 -4.655681 -4.766142 -4.874758 -4.863027 -5.127834 -5.35409

-4.411955 -4.377923 -4.73652 -4.862478 -5.024598 -4.948329 -5.244234 -5.477619

-4.647273 -4.657272 -5.118707 -5.184581 -5.235909 -5.490153 -5.669624 -5.958337

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.675757 -5.821842 -6.232472 -6.353658 -6.468364 -500 -500 -500

-5.58503 -5.763694 -6.095603 -6.251197 -6.32135 -6.285732 -6.420705 -6.602851
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone 30-W 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Jan

2028 2029 2030 2031 2032 2033

-5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -500

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-500 -500 -500 -500 -500

-2.075964 -1.920284 -1.7839 -1.656098 -1.587004 -1.499763

-1.874768 -1.728669 -1.638874 -1.468179 -1.562618 -1.476707

-1.809177 -1.627107 -1.541382 -1.349604 -1.259037 -1.179028

-1.745155 -1.596851 -1.524655 -1.340056 -1.250541

-1.767137 -1.626131 -1.549548 -1.355385 -1.264737

-1.724684 -1.596927 -1.515821 -1.326435 -1.237727

-1.63908 -1.519447 -1.453776 -1.200009 -1.199172

-1.587202 -1.45618 -1.402819 -1.233797 -1.151299

-1.619215 -1.475478 -1.428706 -1.242914 -1.159803

-1.778385 -1.60394 -1.527709 -1.3272 -1.238138

-6.306414 -6.250198 -6.388315 -6.04567 -6.970232

-500 -500 -500 -500 -500

-6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.91173 -5.756035 -5.903251 -5.595789 -5.651545 -5.729627

-5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-6.306414 -6.250198 -6.388315 -6.04567 -6.970232

-500 -500 -500 -500 -500

-6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.91173 -5.756035 -5.903251 -5.595789 -5.651545 -5.729627

-5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-6.306414 -6.250198 -6.388315 -6.04567 -6.970232

-500 -500 -500 -500 -500

-6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Feb -3.187599 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Mar -2.557836 -3.293701 -3.875528 -4.39047 -4.310319 -4.288636 -4.352305 -4.8052

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.238624 -4.512625

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Jun -2.65134 -3.25389 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Jul -2.4304 -3.281832 -3.746995 -4.099326 -4.118489 -4.00028 -4.029011 -4.249047

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Aug -2.536457 -3.309774 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Oct -2.683088 -3.425846 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Nov -3.166963 -3.736372 -4.149028 -4.456559 -4.530002 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Feb -3.187599 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Mar -2.557836 -3.293701 -3.875528 -4.39047 -4.310319 -4.288636 -4.352305 -4.8052

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.238624 -4.512625

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Jun -2.65134 -3.25389 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Jul -2.4304 -3.281832 -3.746995 -4.099326 -4.118489 -4.00028 -4.029011 -4.249047

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Aug -2.536457 -3.309774 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Oct -2.683088 -3.425846 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Nov -3.166963 -3.751083 -4.149028 -4.456559 -4.530002 -4.588282 -4.703142 -4.944517

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Feb -2.792008 -3.770996 -4.016096 -4.547311 -4.672677 -4.686293 -4.786871 -4.910753

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Mar -2.557836 -3.293687 -3.875528 -4.420417 -4.216937 -4.196865 -4.352305 -4.727267

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.216785 -4.512625

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Jun -2.65134 -3.253818 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Jul -2.4304 -3.281832 -3.74694 -4.099326 -4.118489 -4.00028 -4.11635 -4.249047

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Aug -2.536457 -3.309847 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Oct -2.648777 -3.46359 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.481983

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Nov -2.973043 -3.736372 -4.191961 -4.456559 -4.530002 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -4.752032 -4.889282 -5.517759

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Jan -3.55218 -3.67465 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Feb -2.792008 -3.441945 -4.153922 -4.6714 -4.6738 -4.666828 -4.786871 -4.943175

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Mar -2.557836 -3.389214 -3.956371 -4.440547 -4.250796 -4.234008 -4.279809 -4.727267

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Apr -2.389349 -3.224604 -3.692765 -4.1492 -4.17572 -4.167155 -4.216785 -4.512625

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Jun -2.65134 -3.25379 -3.734966 -4.133976 -4.042657 -4.159157 -4.184512 -4.322527

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Jul -2.4304 -3.281832 -3.746919 -4.099326 -4.118489 -4.081066 -4.11635 -4.249047

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Aug -2.536457 -3.309875 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Sep -2.538929 -3.352561 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Oct -2.606148 -3.425846 -3.900899 -4.123549 -4.266176 -4.250741 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Nov -3.048893 -3.652112 -3.74249 -3.646219 -3.423335 -3.202678 -3.019323 -2.89316

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Dec -3.575315 -4.007257 -3.940447 -3.793991 -3.543361 -3.294823 -3.131081 -2.967487

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Jan -3.236205 -3.561319 -3.861422 -3.980058 -3.773036 -3.506995 -3.266619 -3.092604

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Feb -2.864792 -3.525783 -3.888036 -4.018481 -3.747471 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Mar -2.626653 -3.375013 -3.620755 -3.854612 -3.419487 -3.142657 -2.945937 -3.016896

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Apr -2.455313 -3.30476 -3.491273 -3.619859 -3.3387 -3.099944 -2.896442 -2.861434

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 May -1.980674 -3.298306 -3.435821 -3.539922 -3.245493 -2.987417 -2.786197 -2.765667

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Jun -2.694735 -3.304389 -3.417439 -3.461739 -3.156371 -2.902035 -2.692681 -2.659064

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Jul -2.470053 -3.269375 -3.390402 -3.461765 -3.100222 -2.864868 -2.664662 -2.596237

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Aug -2.577906 -3.291034 -3.409837 -3.488101 -3.116805 -2.82988 -2.667288 -2.570511

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Sep -2.58042 -3.318707 -3.448887 -3.524171 -3.145516 -2.860655 -2.695714 -2.596769

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Oct -2.72702 -3.345898 -3.479483 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Oct

2020 2021 2022 2023 2024 2025 2026 2027

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.835451 -4.961171 -5.215541 -5.366941 -5.449885 -5.332843 -5.630896 -5.88645

-4.571967 -4.576711 -4.923444 -5.023808 -5.182835 -5.195488 -5.470461 -5.693666

-4.487674 -4.518626 -4.924122 -5.020698 -5.228751 -5.253271 -5.553727 -5.773551

-4.374048 -4.458723 -4.916171 -5.048289 -5.136977 -5.205848 -5.485345 -5.705

-4.300698 -4.30086 -4.658635 -4.854927 -4.992171 -4.858592 -5.224695 -5.409996

-4.276289 -4.310957 -4.655681 -4.766142 -4.874758 -4.863027 -5.127834 -5.35409

-4.411955 -4.377923 -4.73652 -4.862478 -5.024598 -4.948329 -5.244234 -5.477619

-4.647273 -4.657272 -5.118707 -5.184581 -5.235909 -5.490153 -5.669624 -5.958337

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.675757 -5.821842 -6.232472 -6.353658 -6.468364 -500 -500 -500

-5.58503 -5.763694 -6.095603 -6.251197 -6.32135 -6.285732 -6.420705 -6.602851

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.835451 -4.961171 -5.215541 -5.366941 -5.449885 -5.332843 -5.630896 -5.88645

-4.571967 -4.576711 -4.923444 -5.023808 -5.182835 -5.195488 -5.470461 -5.693666

-4.487674 -4.518626 -4.924122 -5.020698 -5.228751 -5.253271 -5.553727 -5.773551

-4.374048 -4.458723 -4.916171 -5.048289 -5.136977 -5.205848 -5.485345 -5.705

-4.300698 -4.30086 -4.658635 -4.854927 -4.992171 -4.858592 -5.224695 -5.409996

-4.276289 -4.310957 -4.655681 -4.766142 -4.874758 -4.863027 -5.127834 -5.35409

-4.411955 -4.377923 -4.73652 -4.862478 -5.024598 -4.948329 -5.244234 -5.477619

-4.647273 -4.657272 -5.118707 -5.184581 -5.235909 -5.490153 -5.669624 -5.958337

-5.034245 -5.134853 -5.515302 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.675757 -5.821842 -6.232472 -6.353658 -6.468364 -500 -500 -500

-5.58503 -5.763694 -6.095603 -6.251197 -6.32135 -6.285732 -6.420705 -6.602851

-5.041223 -5.096388 -5.38795 -5.548062 -5.599329 -5.54181 -5.743444 -5.962711

-4.913634 -5.039828 -5.296575 -5.366941 -5.449885 -5.255883 -5.551124 -5.80455

-4.571967 -4.576711 -4.923444 -5.023808 -5.182835 -5.195488 -5.470461 -5.693666

-4.487674 -4.518626 -4.924122 -5.020698 -5.228751 -5.253271 -5.553727 -5.773551

-4.374048 -4.458723 -4.916171 -5.048289 -5.136977 -5.205848 -5.485345 -5.705

-4.300698 -4.30086 -4.744337 -4.854927 -4.992171 -4.858592 -5.224695 -5.409996

-4.276289 -4.310957 -4.655681 -4.766142 -4.874758 -4.863027 -5.127834 -5.35409

-4.411955 -4.377923 -4.73652 -4.862478 -4.88981 -4.815485 -5.218838 -5.412702

-4.647273 -4.657272 -5.118707 -5.184581 -5.231716 -5.225263 -5.588888 -5.958337

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.675757 -5.821842 -6.232472 -6.353658 -6.468364 -6.440508 -6.637316 -6.786354

-4.976563 -5.763694 -6.095603 -6.251197 -6.32135 -5.563705 -5.75884 -6.602851

-5.006018 -5.096388 -5.42785 -5.526615 -5.599329 -5.54181 -5.743444 -5.962711

-4.835451 -4.98212 -5.215541 -5.366941 -5.369596 -5.255883 -5.630896 -5.88645

-4.571967 -4.576711 -4.923444 -5.023808 -5.182835 -5.151503 -5.465844 -5.688913

-4.487674 -4.518626 -4.924122 -5.020698 -5.228751 -5.253271 -5.553727 -5.773551

-4.374048 -4.458723 -4.819141 -5.048289 -5.136977 -5.205848 -5.485345 -5.705

-4.300698 -4.35934 -4.744337 -4.854927 -4.992171 -5.033683 -5.285728 -5.503457

-4.276289 -4.310957 -4.655681 -4.766142 -4.874758 -4.863027 -5.127834 -5.35409

-4.411955 -4.377923 -4.73652 -4.862478 -5.024598 -4.948329 -5.244234 -5.412702

-4.647273 -4.657272 -5.118707 -5.184581 -5.217933 -5.225263 -5.588888 -5.958337

-2.737523 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-2.767154 -2.653279 -2.596301 -2.457087 -2.399725 -2.356419 -2.243113 -2.118465

-2.945346 -2.770895 -2.717781 -2.561596 -2.398068 -2.18926 -2.093122 -2.002255

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.849409 -2.699407 -2.620147 -2.489587 -2.300084 -2.079034 -2.02748 -1.957583

-2.676902 -2.474426 -2.457475 -2.315404 -2.165849 -2.004201 -1.983212 -1.888994

-2.56704 -2.386981 -2.403818 -2.263695 -2.144239 -1.963935 -1.950959 -1.856319

-2.484988 -2.305326 -2.336629 -2.202555 -2.064382 -1.912594 -1.90218 -1.812441

-2.426839 -2.241076 -2.243247 -2.104025 -1.996607 -1.842884 -1.831215 -1.75152

-2.423896 -2.226254 -2.210093 -2.071382 -1.954948 -1.786355 -1.784335 -1.709905

-2.45746 -2.25162 -2.251106 -2.109663 -1.982255 -1.802663 -1.805104 -1.729373

-2.562388 -2.371945 -2.408017 -2.261941 -2.133762 -2.043387 -1.949026 -1.891785
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone GTN 2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 20 Oct

2028 2029 2030 2031 2032 2033

-6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.91173 -5.756035 -5.903251 -5.595789 -5.651545 -5.729627

-5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-6.306414 -6.250198 -6.388315 -6.04567 -6.970232

-500 -500 -500 -500 -500

-6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.91173 -5.756035 -5.903251 -5.595789 -5.651545 -5.729627

-5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-500 -500 -500 -500 -500

-6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.831183 -5.679593 -5.82645 -5.525463 -5.582335 -5.639815

-5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-5.352397 -5.198461 -5.283764 -4.957688 -5.009216

-6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.837937 -500 -500 -500 -500

-6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-6.085669 -6.611779 -6.728655 -6.02496 -6.107447 -6.168203

-5.831183 -5.756035 -5.82645 -5.525463 -5.582335 -5.707858

-5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.748594 -5.472335 -5.921716 -5.609955 -5.667245

-5.499521 -5.519301 -5.717021 -5.471248 -5.527151

-5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-5.846715 -5.726967 -5.950861 -5.763695 -5.640032

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-1.971679 -1.939226 -2.072682 -3.611392 -2.556771

-1.893229 -1.768582 -1.654259 -1.479103 -1.379823 -1.287207

-1.874768 -1.728669 -1.638874 -1.468179 -1.369632 -1.277701

-1.81595 -1.633285 -1.547157 -1.354807 -1.263865 -1.179028

-1.751791 -1.602953 -1.53038 -1.345223 -1.255336

-1.727504 -1.577991 -1.457462 -1.269781 -1.184722

-1.685114 -1.520937 -1.406173 -1.224893 -1.154329

-1.611617 -1.45742 -1.36396 -1.201912 -1.121465

-1.572939 -1.410726 -1.329369 -1.157458 -1.079976

-1.585792 -1.422597 -1.340335 -1.162466 -1.084602

-1.784943 -1.609928 -1.533323 -1.332236 -1.242811
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Jul

2020 2021 2022 2023 2024 2025 2026 2027

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.034245 -5.134853 -5.536729 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.085482 -5.259947 -5.592441 -5.729815 -5.790661 -5.785602 -6.00531 -6.204803

-5.053628 -5.126154 -5.358524 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.38795 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.116632 -5.124897 -5.511628 -5.677511

-4.389208 -4.408269 -4.837258 -4.987371 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Jul

2028 2029 2030 2031 2032 2033

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Nov -3.048893 -3.652112 -3.74249 -3.646219 -3.423335 -3.202678 -3.019323 -2.89316

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Dec -3.575315 -4.007257 -3.940447 -3.793991 -3.543361 -3.294823 -3.131081 -2.967487

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Jan -3.236205 -3.561319 -3.861422 -3.980058 -3.773036 -3.506995 -3.266619 -3.092604

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Feb -2.864792 -3.525783 -3.888036 -4.018481 -3.747471 -3.500624 -3.283348 -3.111065

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Mar -2.626653 -3.375013 -3.620755 -3.854612 -3.419487 -3.142657 -2.945937 -3.016896

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Apr -2.455313 -3.30476 -3.491273 -3.619859 -3.3387 -3.099944 -2.896442 -2.861434

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 May -1.980674 -3.298306 -3.435821 -3.539922 -3.245493 -2.987417 -2.786197 -2.765667

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Jun -2.694735 -3.304389 -3.417439 -3.461739 -3.156371 -2.902035 -2.692681 -2.659064

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Jul -2.470053 -3.269375 -3.390402 -3.461765 -3.100222 -2.864868 -2.664662 -2.596237

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Aug -2.577906 -3.291034 -3.409837 -3.488101 -3.116805 -2.82988 -2.667288 -2.570511

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Sep -2.58042 -3.318707 -3.448887 -3.524171 -3.145516 -2.860655 -2.695714 -2.596769

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Oct -2.72702 -3.345898 -3.479483 -3.381324 -3.231325 -2.997211 -2.778685 -2.715255

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Apr

2020 2021 2022 2023 2024 2025 2026 2027

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.431068

-4.647273 -4.657272 -5.118707 -5.20542 -5.231716 -5.246173 -5.610445 -5.980553

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.034237 -5.177797 -5.592441 -5.694802 -5.76379 -5.785602 -6.00531 -6.204803

-4.976563 -5.063692 -5.443269 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.006018 -5.096388 -5.42785 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.081712 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.168415 -5.124897 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.217933 -5.225263 -5.610445 -5.980553

-2.737523 -2.597935 -2.581686 -2.444508 -2.282069 -2.126406 -2.027925 -1.951069

-2.767154 -2.653279 -2.596301 -2.457087 -2.399725 -2.356419 -2.243113 -2.118465

-2.945346 -2.770895 -2.717781 -2.561596 -2.398068 -2.18926 -2.093122 -2.002255

-2.930659 -2.736642 -2.692214 -2.541847 -2.378705 -2.166268 -2.073763 -1.988643

-2.849409 -2.699407 -2.620147 -2.489587 -2.300084 -2.079034 -2.02748 -1.957583

-2.676902 -2.474426 -2.457475 -2.315404 -2.165849 -2.004201 -1.983212 -1.888994

-2.56704 -2.386981 -2.403818 -2.263695 -2.144239 -1.963935 -1.950959 -1.856319

-2.484988 -2.305326 -2.336629 -2.202555 -2.064382 -1.912594 -1.90218 -1.812441

-2.426839 -2.241076 -2.243247 -2.104025 -1.996607 -1.842884 -1.831215 -1.75152

-2.423896 -2.226254 -2.210093 -2.071382 -1.954948 -1.786355 -1.784335 -1.709905

-2.45746 -2.25162 -2.251106 -2.109663 -1.982255 -1.802663 -1.805104 -1.729373

-2.562388 -2.371945 -2.408017 -2.261941 -2.133762 -2.043387 -1.949026 -1.891785

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone ME-OR2925-2012 IRP Test 254 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 20 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 249 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 250 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Apr

2028 2029 2030 2031 2032 2033

-5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-1.830486 -1.67573 -1.582059 -1.382952 -1.290126

-1.971679 -1.939226 -2.072682 -3.611392 -2.556771

-1.893229 -1.768582 -1.654259 -1.479103 -1.379823 -1.287207

-1.874768 -1.728669 -1.638874 -1.468179 -1.369632 -1.277701

-1.81595 -1.633285 -1.547157 -1.354807 -1.263865 -1.179028

-1.751791 -1.602953 -1.53038 -1.345223 -1.255336

-1.727504 -1.577991 -1.457462 -1.269781 -1.184722

-1.685114 -1.520937 -1.406173 -1.224893 -1.154329

-1.611617 -1.45742 -1.36396 -1.201912 -1.121465

-1.572939 -1.410726 -1.329369 -1.157458 -1.079976

-1.585792 -1.422597 -1.340335 -1.162466 -1.084602

-1.784943 -1.609928 -1.533323 -1.332236 -1.242811

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233
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Data Item Area Scenario Draw Month 2012 2013 2014 2015 2016 2017 2018 2019

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Oct

2020 2021 2022 2023 2024 2025 2026 2027

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.026131 -5.134853 -5.548225 -5.685599 -5.761312 -5.756253 -5.97596 -6.192681

-5.085482 -5.316639 -5.592441 -5.729815 -5.790661 -6.030509 -6.5281 -6.786354

-5.056166 -5.114831 -5.36511 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.409461 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.195488 -5.565804 -5.739356

-4.504243 -4.544591 -4.943542 -5.039975 -5.168415 -5.176716 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.256838 -5.511535 -5.691326 -5.980553

-5.034245 -5.134853 -5.536729 -5.685599 -5.746446 -5.741707 -5.961017 -6.175377

-5.085482 -5.259947 -5.592441 -5.729815 -5.790661 -5.785602 -6.00531 -6.204803

-5.053628 -5.126154 -5.358524 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.041223 -5.096388 -5.38795 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.060409 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.116632 -5.124897 -5.511628 -5.677511

-4.389208 -4.408269 -4.837258 -4.987371 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.431068

-4.647273 -4.657272 -5.118707 -5.20542 -5.231716 -5.246173 -5.610445 -5.980553

-4.997856 -5.134853 -5.550738 -5.650587 -5.71944 -5.741387 -5.961017 -6.160453

-5.034237 -5.177797 -5.592441 -5.694802 -5.76379 -5.785602 -6.00531 -6.204803

-4.976563 -5.063692 -5.443269 -5.554306 -5.6293 -5.563705 -5.75884 -5.963945

-5.006018 -5.096388 -5.42785 -5.548062 -5.620905 -5.54181 -5.743444 -5.962711

-4.93399 -5.081712 -5.317613 -5.470059 -5.471196 -5.353946 -5.652528 -5.908538

-4.666043 -4.669436 -5.020568 -5.121114 -5.182835 -5.151503 -5.565804 -5.739356

-4.504243 -4.534317 -4.943542 -5.039975 -5.168415 -5.124897 -5.565177 -5.731803

-4.389208 -4.408269 -4.837258 -4.936396 -5.008955 -5.024044 -5.409486 -5.5801

-4.314949 -4.31385 -4.674761 -4.746866 -4.876658 -4.873058 -5.242238 -5.428329

-4.33832 -4.313762 -4.636236 -4.704235 -4.806598 -4.754929 -5.141934 -5.334525

-4.427585 -4.391868 -4.753613 -4.822972 -4.906084 -4.829416 -5.236308 -5.484258

-4.647273 -4.657272 -5.118707 -5.20542 -5.217933 -5.225263 -5.610445 -5.980553
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Data Item Area Scenario Draw Month

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 251 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 252 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 253 Oct

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Nov

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Dec

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Jan

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Feb

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Mar

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Apr

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 May

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Jun

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Jul

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Aug

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Sep

Peak Day Marginal Cost by AreaZone ME-WA2925-2012 IRP Test 254 Oct

2028 2029 2030 2031 2032 2033

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.757933 -5.726967 -5.85954 -5.785563 -5.640032
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Month 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761
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Month 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.034245 -5.134853 -5.536729

Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.259947 -5.592441

Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403 -5.053628 -5.126154 -5.358524

Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486 -5.034237 -5.177797 -5.592441

Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907 -4.976563 -5.063692 -5.443269

Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.081712 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 386



Month 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.034245 -5.134853 -5.536729

Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.259947 -5.592441

Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403 -5.053628 -5.126154 -5.358524

Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486 -5.034237 -5.177797 -5.592441

Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907 -4.976563 -5.063692 -5.443269

Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.081712 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511
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Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707
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Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.034245 -5.134853 -5.536729

Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.259947 -5.592441

Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403 -5.053628 -5.126154 -5.358524

Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486 -5.034237 -5.177797 -5.592441

Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907 -4.976563 -5.063692 -5.443269

Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.081712 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761
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Month 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.034245 -5.134853 -5.536729

Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.259947 -5.592441

Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403 -5.053628 -5.126154 -5.358524

Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486 -5.034237 -5.177797 -5.592441

Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907 -4.976563 -5.063692 -5.443269

Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.081712 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568
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May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.034245 -5.134853 -5.536729

Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.259947 -5.592441

Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403 -5.053628 -5.126154 -5.358524
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Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486 -5.034237 -5.177797 -5.592441

Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907 -4.976563 -5.063692 -5.443269

Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.081712 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707
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Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.034245 -5.134853 -5.536729

Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.259947 -5.592441

Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403 -5.053628 -5.126154 -5.358524

Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486 -5.034237 -5.177797 -5.592441

Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907 -4.976563 -5.063692 -5.443269

Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.081712 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761
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Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.034245 -5.134853 -5.536729

Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.259947 -5.592441

Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403 -5.053628 -5.126154 -5.358524

Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568
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May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486 -5.034237 -5.177797 -5.592441

Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907 -4.976563 -5.063692 -5.443269

Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.081712 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.166963 -3.736372 -4.149028 -4.456559 -4.530002 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759 -5.675757 -5.821842 -6.232472

Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907 -5.58503 -5.763694 -6.095603

Feb -3.187599 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.557836 -3.293701 -3.875528 -4.39047 -4.310319 -4.288636 -4.352305 -4.8052 -4.835451 -4.961171 -5.215541

Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.238624 -4.512625 -4.571967 -4.576711 -4.923444

May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935 -4.487674 -4.518626 -4.924122

Jun -2.65134 -3.25389 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527 -4.374048 -4.458723 -4.916171

Jul -2.4304 -3.281832 -3.746995 -4.099326 -4.118489 -4.00028 -4.029011 -4.249047 -4.300698 -4.30086 -4.658635

Aug -2.536457 -3.309774 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885 -4.276289 -4.310957 -4.655681

Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198 -4.411955 -4.377923 -4.73652

Oct -2.683088 -3.425846 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.166963 -3.736372 -4.149028 -4.456559 -4.530002 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759 -5.675757 -5.821842 -6.232472

Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907 -5.58503 -5.763694 -6.095603

Feb -3.187599 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.557836 -3.293701 -3.875528 -4.39047 -4.310319 -4.288636 -4.352305 -4.8052 -4.835451 -4.961171 -5.215541

Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.238624 -4.512625 -4.571967 -4.576711 -4.923444

May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935 -4.487674 -4.518626 -4.924122

Jun -2.65134 -3.25389 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527 -4.374048 -4.458723 -4.916171

Jul -2.4304 -3.281832 -3.746995 -4.099326 -4.118489 -4.00028 -4.029011 -4.249047 -4.300698 -4.30086 -4.658635

Aug -2.536457 -3.309774 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885 -4.276289 -4.310957 -4.655681

Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198 -4.411955 -4.377923 -4.73652

Oct -2.683088 -3.425846 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.166963 -3.736372 -4.149028 -4.456559 -4.530002 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759 -5.675757 -5.821842 -6.232472

Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907 -5.58503 -5.763694 -6.095603

Feb -3.187599 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.557836 -3.293701 -3.875528 -4.39047 -4.310319 -4.288636 -4.352305 -4.8052 -4.835451 -4.961171 -5.215541

Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.238624 -4.512625 -4.571967 -4.576711 -4.923444

May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935 -4.487674 -4.518626 -4.924122

Jun -2.65134 -3.25389 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527 -4.374048 -4.458723 -4.916171

Jul -2.4304 -3.281832 -3.746995 -4.099326 -4.118489 -4.00028 -4.029011 -4.249047 -4.300698 -4.30086 -4.658635

Aug -2.536457 -3.309774 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885 -4.276289 -4.310957 -4.655681

Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198 -4.411955 -4.377923 -4.73652

Oct -2.683088 -3.425846 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.166963 -3.736372 -4.149028 -4.456559 -4.530002 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759 -5.675757 -5.821842 -6.232472

Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907 -5.58503 -5.763694 -6.095603
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Feb -3.187599 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.557836 -3.293701 -3.875528 -4.39047 -4.310319 -4.288636 -4.352305 -4.8052 -4.835451 -4.961171 -5.215541

Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.238624 -4.512625 -4.571967 -4.576711 -4.923444

May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935 -4.487674 -4.518626 -4.924122

Jun -2.65134 -3.25389 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527 -4.374048 -4.458723 -4.916171

Jul -2.4304 -3.281832 -3.746995 -4.099326 -4.118489 -4.00028 -4.029011 -4.249047 -4.300698 -4.30086 -4.658635

Aug -2.536457 -3.309774 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885 -4.276289 -4.310957 -4.655681

Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198 -4.411955 -4.377923 -4.73652

Oct -2.683088 -3.425846 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.166963 -3.736372 -4.149028 -4.456559 -4.530002 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759 -5.675757 -5.821842 -6.232472

Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907 -5.58503 -5.763694 -6.095603

Feb -3.187599 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.557836 -3.293701 -3.875528 -4.39047 -4.310319 -4.288636 -4.352305 -4.8052 -4.835451 -4.961171 -5.215541

Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.238624 -4.512625 -4.571967 -4.576711 -4.923444

May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935 -4.487674 -4.518626 -4.924122

Jun -2.65134 -3.25389 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527 -4.374048 -4.458723 -4.916171

Jul -2.4304 -3.281832 -3.746995 -4.099326 -4.118489 -4.00028 -4.029011 -4.249047 -4.300698 -4.30086 -4.658635

Aug -2.536457 -3.309774 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885 -4.276289 -4.310957 -4.655681

Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198 -4.411955 -4.377923 -4.73652

Oct -2.683088 -3.425846 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.166963 -3.751083 -4.149028 -4.456559 -4.530002 -4.588282 -4.703142 -4.944517 -5.034245 -5.134853 -5.515302

Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -5.212276 -5.35895 -5.517759 -5.675757 -5.821842 -6.232472

Jan -3.55218 -3.79104 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907 -5.58503 -5.763694 -6.095603

Feb -2.792008 -3.770996 -4.016096 -4.547311 -4.672677 -4.686293 -4.786871 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.557836 -3.293687 -3.875528 -4.420417 -4.216937 -4.196865 -4.352305 -4.727267 -4.913634 -5.039828 -5.296575

Apr -2.389349 -3.224604 -3.692765 -4.171879 -4.17572 -4.167155 -4.216785 -4.512625 -4.571967 -4.576711 -4.923444

May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935 -4.487674 -4.518626 -4.924122

Jun -2.65134 -3.253818 -3.734966 -4.133976 -4.170846 -4.159157 -4.184512 -4.322527 -4.374048 -4.458723 -4.916171

Jul -2.4304 -3.281832 -3.74694 -4.099326 -4.118489 -4.00028 -4.11635 -4.249047 -4.300698 -4.30086 -4.744337

Aug -2.536457 -3.309847 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885 -4.276289 -4.310957 -4.655681

Sep -2.538929 -3.375637 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198 -4.411955 -4.377923 -4.73652

Oct -2.648777 -3.46359 -3.900899 -4.123549 -4.266176 -4.283998 -4.299768 -4.481983 -4.647273 -4.657272 -5.118707

Nov -2.973043 -3.736372 -4.191961 -4.456559 -4.530002 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.494101 -4.201672 -4.551578 -5.00726 -5.094422 -4.752032 -4.889282 -5.517759 -5.675757 -5.821842 -6.232472

Jan -3.55218 -3.67465 -4.405216 -4.924679 -5.035884 -5.150977 -5.281905 -5.425907 -4.976563 -5.763694 -6.095603

Feb -2.792008 -3.441945 -4.153922 -4.6714 -4.6738 -4.666828 -4.786871 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.557836 -3.389214 -3.956371 -4.440547 -4.250796 -4.234008 -4.279809 -4.727267 -4.835451 -4.98212 -5.215541

Apr -2.389349 -3.224604 -3.692765 -4.1492 -4.17572 -4.167155 -4.216785 -4.512625 -4.571967 -4.576711 -4.923444

May -1.94917 -3.26736 -3.730339 -4.158249 -4.193049 -4.185147 -4.232777 -4.464935 -4.487674 -4.518626 -4.924122

Jun -2.65134 -3.25379 -3.734966 -4.133976 -4.042657 -4.159157 -4.184512 -4.322527 -4.374048 -4.458723 -4.819141

Jul -2.4304 -3.281832 -3.746919 -4.099326 -4.118489 -4.081066 -4.11635 -4.249047 -4.300698 -4.35934 -4.744337

Aug -2.536457 -3.309875 -3.768195 -4.179331 -4.069 -4.005805 -4.071256 -4.187885 -4.276289 -4.310957 -4.655681

Sep -2.538929 -3.352561 -3.79856 -4.214709 -4.113282 -4.100835 -4.137469 -4.289198 -4.411955 -4.377923 -4.73652

Oct -2.606148 -3.425846 -3.900899 -4.123549 -4.266176 -4.250741 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707
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Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.034245 -5.134853 -5.536729

Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.259947 -5.592441

Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403 -5.053628 -5.126154 -5.358524

Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761
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Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486 -5.034237 -5.177797 -5.592441

Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907 -4.976563 -5.063692 -5.443269

Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.081712 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568
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May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.825197 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.026131 -5.134853 -5.548225

Dec -3.575315 -4.225029 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.316639 -5.592441

Jan -3.236205 -3.561319 -4.176443 -4.627322 -4.693467 -4.722933 -4.762652 -4.897357 -5.056166 -5.114831 -5.36511

Feb -2.864792 -3.525783 -4.153922 -4.671672 -4.692605 -4.745641 -4.807002 -4.941708 -5.041223 -5.096388 -5.409461

Mar -2.626653 -3.375013 -3.965561 -4.488027 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.544591 -4.943542

Jun -2.694735 -3.306498 -3.74904 -4.118441 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761218 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363329 -3.782681 -4.197859 -4.041077 -3.991667 -4.070723 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.084487 -4.059129 -4.114133 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.72702 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.246098 -3.840157 -4.243694 -4.476101 -4.549675 -4.608058 -4.703142 -4.964928 -5.034245 -5.134853 -5.536729

Dec -3.494101 -4.137303 -4.497817 -4.688418 -4.740446 -4.772101 -4.909595 -5.037486 -5.085482 -5.259947 -5.592441

Jan -3.236205 -3.430731 -4.176443 -4.618098 -4.663178 -4.717219 -4.841214 -4.866403 -5.053628 -5.126154 -5.358524

Feb -2.864792 -3.460157 -4.10851 -4.647524 -4.692605 -4.686293 -4.807002 -4.910753 -5.041223 -5.096388 -5.38795

Mar -2.626653 -3.375013 -3.965561 -4.518481 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.060409 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306425 -3.74904 -4.118367 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761162 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363402 -3.782681 -4.197859 -4.034961 -3.991667 -4.070797 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.430307 -3.826091 -4.233675 -4.078371 -4.059129 -4.114207 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707

Nov -3.048893 -3.825197 -4.287353 -4.476101 -4.549675 -4.608058 -4.703142 -4.887862 -4.997856 -5.134853 -5.550738

Dec -3.371432 -3.991424 -4.497817 -4.661294 -4.740446 -4.772101 -4.909595 -5.037486 -5.034237 -5.177797 -5.592441

Jan -3.158363 -3.760866 -4.176443 -4.707812 -4.693467 -4.702324 -4.841214 -4.957907 -4.976563 -5.063692 -5.443269

Feb -2.864792 -3.525783 -4.153922 -4.6714 -4.6738 -4.686745 -4.807002 -4.943175 -5.006018 -5.096388 -5.42785

Mar -2.626653 -3.472158 -4.047773 -4.538951 -4.310319 -4.288636 -4.352305 -4.825363 -4.93399 -5.081712 -5.317613

Apr -2.455313 -3.30476 -3.779702 -4.24267 -4.236416 -4.258423 -4.307583 -4.607086 -4.666043 -4.669436 -5.020568

May -1.980674 -3.320197 -3.744356 -4.176515 -4.14548 -4.13108 -4.171127 -4.482448 -4.504243 -4.534317 -4.943542

Jun -2.694735 -3.306396 -3.74904 -4.118339 -4.058401 -4.039646 -4.057881 -4.338274 -4.389208 -4.408269 -4.837258

Jul -2.470053 -3.334913 -3.761141 -4.146856 -4.012662 -4.014376 -4.042308 -4.263883 -4.314949 -4.31385 -4.674761

Aug -2.577906 -3.363431 -3.782681 -4.197859 -4.034961 -3.991667 -4.070825 -4.249651 -4.33832 -4.313762 -4.636236

Sep -2.58042 -3.406841 -3.826091 -4.233675 -4.078371 -4.059129 -4.114235 -4.304532 -4.427585 -4.391868 -4.753613

Oct -2.648777 -3.481366 -3.919452 -4.123549 -4.266176 -4.283998 -4.299768 -4.548728 -4.647273 -4.657272 -5.118707
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Jul
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2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899
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2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.116632 -5.124897 -5.511628 -5.677511 -5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-4.987371 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-4.822972 -4.906084 -4.829416 -5.236308 -5.431068 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.231716 -5.246173 -5.610445 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-5.694802 -5.76379 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.168415 -5.124897 -5.565177 -5.731803 -5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.217933 -5.225263 -5.610445 -5.980553 -5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233
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-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.116632 -5.124897 -5.511628 -5.677511 -5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-4.987371 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-4.822972 -4.906084 -4.829416 -5.236308 -5.431068 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.231716 -5.246173 -5.610445 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-5.694802 -5.76379 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.168415 -5.124897 -5.565177 -5.731803 -5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.217933 -5.225263 -5.610445 -5.980553 -5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127
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2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431
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2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.116632 -5.124897 -5.511628 -5.677511 -5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-4.987371 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-4.822972 -4.906084 -4.829416 -5.236308 -5.431068 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.231716 -5.246173 -5.610445 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-5.694802 -5.76379 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.168415 -5.124897 -5.565177 -5.731803 -5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.217933 -5.225263 -5.610445 -5.980553 -5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899
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-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.116632 -5.124897 -5.511628 -5.677511 -5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-4.987371 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-4.822972 -4.906084 -4.829416 -5.236308 -5.431068 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.231716 -5.246173 -5.610445 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-5.694802 -5.76379 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.168415 -5.124897 -5.565177 -5.731803 -5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.217933 -5.225263 -5.610445 -5.980553 -5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233
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-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127
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Dec
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Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb
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Jul
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May

Jun
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May

Jun

Jul

Aug
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2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.116632 -5.124897 -5.511628 -5.677511 -5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-4.987371 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-4.822972 -4.906084 -4.829416 -5.236308 -5.431068 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.231716 -5.246173 -5.610445 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-5.694802 -5.76379 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.168415 -5.124897 -5.565177 -5.731803 -5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.217933 -5.225263 -5.610445 -5.980553 -5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -500 -500 -500 -500 -500 -500 -500 -500

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -500 -500 -500 -500 -500 -500 -500 -500

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -500 -500 -500 -500 -500 -500 -500 -500

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431
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2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -500 -500 -500 -500 -500 -500 -500 -500

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -500 -500 -500 -500 -500 -500 -500 -500

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -500 -500 -500 -500 -500 -500 -500 -500

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.116632 -5.124897 -5.511628 -5.677511 -5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-4.987371 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-4.822972 -4.906084 -4.829416 -5.236308 -5.431068 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.231716 -5.246173 -5.610445 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-5.694802 -5.76379 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -500 -6.112323 -500

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.168415 -5.124897 -5.565177 -5.731803 -5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.217933 -5.225263 -5.610445 -5.980553 -5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899
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2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662
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Month

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-5.039975 -5.116632 -5.124897 -5.511628 -5.677511 -5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-4.987371 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-4.822972 -4.906084 -4.829416 -5.236308 -5.431068 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.231716 -5.246173 -5.610445 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-5.694802 -5.76379 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -500

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.168415 -5.124897 -5.565177 -5.731803 -5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.217933 -5.225263 -5.610445 -5.980553 -5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.970232

-6.353658 -6.468364 -500 -500 -500 -500 -500 -500 -500 -500

-6.251197 -6.32135 -6.285732 -6.420705 -6.602851 -6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.366941 -5.449885 -5.332843 -5.630896 -5.88645 -5.91173 -5.756035 -5.903251 -5.595789 -5.651545 -5.729627

-5.023808 -5.182835 -5.195488 -5.470461 -5.693666 -5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.020698 -5.228751 -5.253271 -5.553727 -5.773551 -5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.048289 -5.136977 -5.205848 -5.485345 -5.705 -5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-4.854927 -4.992171 -4.858592 -5.224695 -5.409996 -5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-4.766142 -4.874758 -4.863027 -5.127834 -5.35409 -5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-4.862478 -5.024598 -4.948329 -5.244234 -5.477619 -5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-5.184581 -5.235909 -5.490153 -5.669624 -5.958337 -6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.970232

-6.353658 -6.468364 -500 -500 -500 -500 -500 -500 -500 -500

-6.251197 -6.32135 -6.285732 -6.420705 -6.602851 -6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.366941 -5.449885 -5.332843 -5.630896 -5.88645 -5.91173 -5.756035 -5.903251 -5.595789 -5.651545 -5.729627

-5.023808 -5.182835 -5.195488 -5.470461 -5.693666 -5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.020698 -5.228751 -5.253271 -5.553727 -5.773551 -5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.048289 -5.136977 -5.205848 -5.485345 -5.705 -5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-4.854927 -4.992171 -4.858592 -5.224695 -5.409996 -5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-4.766142 -4.874758 -4.863027 -5.127834 -5.35409 -5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-4.862478 -5.024598 -4.948329 -5.244234 -5.477619 -5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-5.184581 -5.235909 -5.490153 -5.669624 -5.958337 -6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.970232

-6.353658 -6.468364 -500 -500 -500 -500 -500 -500 -500 -500

-6.251197 -6.32135 -6.285732 -6.420705 -6.602851 -6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.366941 -5.449885 -5.332843 -5.630896 -5.88645 -5.91173 -5.756035 -5.903251 -5.595789 -5.651545 -5.729627

-5.023808 -5.182835 -5.195488 -5.470461 -5.693666 -5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.020698 -5.228751 -5.253271 -5.553727 -5.773551 -5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.048289 -5.136977 -5.205848 -5.485345 -5.705 -5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-4.854927 -4.992171 -4.858592 -5.224695 -5.409996 -5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-4.766142 -4.874758 -4.863027 -5.127834 -5.35409 -5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-4.862478 -5.024598 -4.948329 -5.244234 -5.477619 -5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-5.184581 -5.235909 -5.490153 -5.669624 -5.958337 -6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.970232

-6.353658 -6.468364 -500 -500 -500 -500 -500 -500 -500 -500

-6.251197 -6.32135 -6.285732 -6.420705 -6.602851 -6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493
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Jul
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Nov
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Jul
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Dec
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May
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Jul
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Sep

Oct

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.366941 -5.449885 -5.332843 -5.630896 -5.88645 -5.91173 -5.756035 -5.903251 -5.595789 -5.651545 -5.729627

-5.023808 -5.182835 -5.195488 -5.470461 -5.693666 -5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.020698 -5.228751 -5.253271 -5.553727 -5.773551 -5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.048289 -5.136977 -5.205848 -5.485345 -5.705 -5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-4.854927 -4.992171 -4.858592 -5.224695 -5.409996 -5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-4.766142 -4.874758 -4.863027 -5.127834 -5.35409 -5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-4.862478 -5.024598 -4.948329 -5.244234 -5.477619 -5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-5.184581 -5.235909 -5.490153 -5.669624 -5.958337 -6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.970232

-6.353658 -6.468364 -500 -500 -500 -500 -500 -500 -500 -500

-6.251197 -6.32135 -6.285732 -6.420705 -6.602851 -6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.366941 -5.449885 -5.332843 -5.630896 -5.88645 -5.91173 -5.756035 -5.903251 -5.595789 -5.651545 -5.729627

-5.023808 -5.182835 -5.195488 -5.470461 -5.693666 -5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.020698 -5.228751 -5.253271 -5.553727 -5.773551 -5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.048289 -5.136977 -5.205848 -5.485345 -5.705 -5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-4.854927 -4.992171 -4.858592 -5.224695 -5.409996 -5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-4.766142 -4.874758 -4.863027 -5.127834 -5.35409 -5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-4.862478 -5.024598 -4.948329 -5.244234 -5.477619 -5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-5.184581 -5.235909 -5.490153 -5.669624 -5.958337 -6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-6.353658 -6.468364 -500 -500 -500 -500 -500 -500 -500 -500

-6.251197 -6.32135 -6.285732 -6.420705 -6.602851 -6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-5.548062 -5.599329 -5.54181 -5.743444 -5.962711 -6.085669 -6.611779 -6.728655 -6.716583 -6.968008 -7.12892

-5.366941 -5.449885 -5.255883 -5.551124 -5.80455 -5.831183 -5.679593 -5.82645 -5.525463 -5.582335 -5.639815

-5.023808 -5.182835 -5.195488 -5.470461 -5.693666 -5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.020698 -5.228751 -5.253271 -5.553727 -5.773551 -5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.048289 -5.136977 -5.205848 -5.485345 -5.705 -5.748594 -5.762498 -5.921716 -5.609955 -5.667245

-4.854927 -4.992171 -4.858592 -5.224695 -5.409996 -5.499521 -5.519301 -5.717021 -5.108937 -5.527151

-4.766142 -4.874758 -4.863027 -5.127834 -5.35409 -5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-4.862478 -4.88981 -4.815485 -5.218838 -5.412702 -5.352397 -5.198461 -5.283764 -4.957688 -5.009216

-5.184581 -5.231716 -5.225263 -5.588888 -5.958337 -6.08652 -5.942991 -6.12818 -5.763695 -5.821129

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-6.353658 -6.468364 -6.440508 -6.637316 -6.786354 -6.837937 -500 -500 -500 -500

-6.251197 -6.32135 -5.563705 -5.75884 -6.602851 -6.694339 -6.703895 -6.742267 -6.77634 -7.030092 -7.192493

-5.526615 -5.599329 -5.54181 -5.743444 -5.962711 -6.085669 -6.611779 -6.728655 -6.02496 -6.107447 -6.168203

-5.366941 -5.369596 -5.255883 -5.630896 -5.88645 -5.831183 -5.756035 -5.82645 -5.525463 -5.582335 -5.707858

-5.023808 -5.182835 -5.151503 -5.465844 -5.688913 -5.740378 -5.686493 -5.877943 -5.593074 -5.650662

-5.020698 -5.228751 -5.253271 -5.553727 -5.773551 -5.85126 -5.829194 -6.013561 -5.694599 -5.752736

-5.048289 -5.136977 -5.205848 -5.485345 -5.705 -5.748594 -5.472335 -5.921716 -5.609955 -5.667245

-4.854927 -4.992171 -5.033683 -5.285728 -5.503457 -5.499521 -5.519301 -5.717021 -5.471248 -5.527151

-4.766142 -4.874758 -4.863027 -5.127834 -5.35409 -5.360803 -5.324594 -5.553245 -5.287651 -5.341718

-4.862478 -5.024598 -4.948329 -5.244234 -5.412702 -5.505225 -5.430964 -5.693257 -5.362074 -5.416885

-5.184581 -5.217933 -5.225263 -5.588888 -5.958337 -5.846715 -5.726967 -5.950861 -5.763695 -5.640032

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431
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2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.116632 -5.124897 -5.511628 -5.677511 -5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-4.987371 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899
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2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-4.822972 -4.906084 -4.829416 -5.236308 -5.431068 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.231716 -5.246173 -5.610445 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-5.694802 -5.76379 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.168415 -5.124897 -5.565177 -5.731803 -5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.217933 -5.225263 -5.610445 -5.980553 -5.757933 -5.726967 -5.85954 -5.785563 -5.640032

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233
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-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.761312 -5.756253 -5.97596 -6.192681 -6.306414 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -6.030509 -6.5281 -6.786354 -6.837937 -6.782262 -7.011919 -11.86813 -12.1808

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.195488 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.614639 -5.67233

-5.039975 -5.168415 -5.176716 -5.565177 -5.731803 -5.77451 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993551 -5.044195

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.421372 -5.263222 -5.348315 -5.015014 -5.065658

-5.20542 -5.256838 -5.511535 -5.691326 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.685599 -5.746446 -5.741707 -5.961017 -6.175377 -6.293158 -6.250198 -6.388315 -6.04567 -6.105807

-5.729815 -5.790661 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.052121 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.116632 -5.124897 -5.511628 -5.677511 -5.720028 -5.602667 -5.64501 -5.334939 -5.388783

-4.987371 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.541734 -5.54683 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993495 -5.044139

-4.822972 -4.906084 -4.829416 -5.236308 -5.431068 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.231716 -5.246173 -5.610445 -5.980553 -6.108963 -5.965178 -6.150697 -5.785563 -5.8431

-5.650587 -5.71944 -5.741387 -5.961017 -6.160453 -6.278368 -6.250198 -6.388315 -6.054121 -6.105807

-5.694802 -5.76379 -5.785602 -6.00531 -6.204803 -6.322584 -6.30471 -6.475652 -6.140395 -6.201479

-5.554306 -5.6293 -5.563705 -5.75884 -5.963945 -6.105078 -6.174288 -6.252287 -6.77634 -6.112323 -6.173127

-5.548062 -5.620905 -5.54181 -5.743444 -5.962711 -6.085669 -6.075001 -6.235251 -6.047293 -6.107447 -6.168203

-5.470059 -5.471196 -5.353946 -5.652528 -5.908538 -5.933862 -5.777891 -5.925368 -5.617359 -5.673214 -5.729627

-5.121114 -5.182835 -5.151503 -5.565804 -5.739356 -5.762206 -5.686493 -5.877943 -5.593074 -5.650662

-5.039975 -5.168415 -5.124897 -5.565177 -5.731803 -5.720028 -5.656624 -5.656189 -5.334939 -5.388783

-4.936396 -5.008955 -5.024044 -5.409486 -5.5801 -5.6167 -5.488288 -5.493362 -5.232564 -5.285384

-4.746866 -4.876658 -4.873058 -5.242238 -5.428329 -5.407377 -5.293992 -5.363816 -5.117039 -5.16899

-4.704235 -4.806598 -4.754929 -5.141934 -5.334525 -5.31263 -5.158387 -5.262483 -4.993474 -5.037141

-4.822972 -4.906084 -4.829416 -5.236308 -5.484258 -5.368463 -5.211018 -5.305892 -5.015014 -5.065658

-5.20542 -5.217933 -5.225263 -5.610445 -5.980553 -5.757933 -5.726967 -5.85954 -5.785563 -5.640032
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Data Item Gas Year Month Scenario Year AECO-BASIS NYMEX ROCKS-BASIS SUMAS-BASIS

First of Month Value by Index2010-2011 Apr 2925-2012 IRP Test 22011 3.831197977 4.350568771 3.866012573 3.922355652

First of Month Value by Index2010-2011 May 2925-2012 IRP Test 22011 3.825410843 4.379208565 3.923680305 3.938952446

First of Month Value by Index2010-2011 Jun 2925-2012 IRP Test 22011 3.75082016 4.163276672 3.797887802 3.727398872

First of Month Value by Index2010-2011 Jul 2925-2012 IRP Test 22011 3.748403072 4.212624073 3.856935263 3.735191107

First of Month Value by Index2010-2011 Aug 2925-2012 IRP Test 22011 3.733804226 4.242230892 3.971725702 3.849343061

First of Month Value by Index2010-2011 Sep 2925-2012 IRP Test 22011 3.537297726 3.81633997 3.619769335 3.426472902

First of Month Value by Index2010-2011 Oct 2925-2012 IRP Test 22011 3.54514432 3.805127859 3.630125999 3.464040756

First of Month Value by Index2011-2012 Nov 2925-2012 IRP Test 22011 3.353828907 3.62244153 3.504607439 3.544529676

First of Month Value by Index2011-2012 Dec 2925-2012 IRP Test 22011 3.604379654 3.908313274 3.827168941 3.588603497

First of Month Value by Index2011-2012 Jan 2925-2012 IRP Test 22012 2.757688522 3.142180204 2.980582714 3.000793457

First of Month Value by Index2011-2012 Feb 2925-2012 IRP Test 22012 2.392968178 2.777599335 2.615315676 2.635583162

First of Month Value by Index2011-2012 Mar 2925-2012 IRP Test 22012 2.181182384 2.559360504 2.397196054 2.40142107

First of Month Value by Index2011-2012 Apr 2925-2012 IRP Test 22012 2.086262941 2.478627205 2.31294179 2.309723854

First of Month Value by Index2011-2012 May 2925-2012 IRP Test 22012 1.615568399 2.04861784 1.873204708 1.766229868

First of Month Value by Index2011-2012 Jun 2925-2012 IRP Test 22012 2.328546286 2.76471138 2.548365116 2.475901365

First of Month Value by Index2011-2012 Jul 2925-2012 IRP Test 22012 2.023294687 2.651704788 2.32743597 2.279784918

First of Month Value by Index2011-2012 Aug 2925-2012 IRP Test 22012 2.103797197 2.630372524 2.433487892 2.362634897

First of Month Value by Index2011-2012 Sep 2925-2012 IRP Test 22012 2.152415991 2.624474287 2.435959816 2.391951084

First of Month Value by Index2011-2012 Oct 2925-2012 IRP Test 22012 2.260253191 2.67624402 2.503174543 2.50011158

First of Month Value by Index2012-2013 Nov 2925-2012 IRP Test 22012 2.503943682 2.836097956 2.72601366 3.068146229

First of Month Value by Index2012-2013 Dec 2925-2012 IRP Test 22012 2.749675751 3.084100723 2.975125074 3.334240198

First of Month Value by Index2012-2013 Jan 2925-2012 IRP Test 22013 3.002773046 3.381040096 3.272070408 3.627745867

First of Month Value by Index2012-2013 Feb 2925-2012 IRP Test 22013 2.968179703 3.360995531 3.252017975 3.604261637

First of Month Value by Index2012-2013 Mar 2925-2012 IRP Test 22013 2.967437744 3.331730843 3.21728301 3.551901817

First of Month Value by Index2012-2013 Apr 2925-2012 IRP Test 22013 2.9342134 3.337572336 3.148203135 3.141601086

First of Month Value by Index2012-2013 May 2925-2012 IRP Test 22013 2.926765203 3.36351347 3.163382053 3.143800259

First of Month Value by Index2012-2013 Jun 2925-2012 IRP Test 22013 2.928240776 3.401548147 3.191109896 3.158851147

First of Month Value by Index2012-2013 Jul 2925-2012 IRP Test 22013 2.959151745 3.450706482 3.234059095 3.197853327

First of Month Value by Index2012-2013 Aug 2925-2012 IRP Test 22013 2.962626934 3.469274998 3.251768112 3.219880104

First of Month Value by Index2012-2013 Sep 2925-2012 IRP Test 22013 3.005741835 3.471016884 3.271653652 3.240475655

First of Month Value by Index2012-2013 Oct 2925-2012 IRP Test 22013 3.070665359 3.509763479 3.321859598 3.288462639

First of Month Value by Index2013-2014 Nov 2925-2012 IRP Test 22013 3.259649038 3.620465279 3.507496119 3.753878593

First of Month Value by Index2013-2014 Dec 2925-2012 IRP Test 22013 3.421465635 3.791671515 3.680704355 3.973103523

First of Month Value by Index2013-2014 Jan 2925-2012 IRP Test 22014 3.601575375 3.995215893 3.882791281 4.173598289

First of Month Value by Index2013-2014 Feb 2925-2012 IRP Test 22014 3.579652548 3.979028702 3.866105318 4.154062748

First of Month Value by Index2013-2014 Mar 2925-2012 IRP Test 22014 3.47631979 3.85756135 3.727639198 3.980474234

First of Month Value by Index2013-2014 Apr 2925-2012 IRP Test 22014 3.434922218 3.807386875 3.615213394 3.584254503

First of Month Value by Index2013-2014 May 2925-2012 IRP Test 22014 3.418611526 3.836209059 3.625336885 3.584523439

First of Month Value by Index2013-2014 Jun 2925-2012 IRP Test 22014 3.402343035 3.860243559 3.629963875 3.570306301

First of Month Value by Index2013-2014 Jul 2925-2012 IRP Test 22014 3.440649748 3.893631458 3.651690245 3.603559494

First of Month Value by Index2013-2014 Aug 2925-2012 IRP Test 22014 3.438397169 3.906326294 3.663190603 3.611129045

First of Month Value by Index2013-2014 Sep 2925-2012 IRP Test 22014 3.483919382 3.89917469 3.69355464 3.630304575

First of Month Value by Index2013-2014 Oct 2925-2012 IRP Test 22014 3.507427216 3.950761795 3.752630234 3.678994417

First of Month Value by Index2014-2015 Nov 2925-2012 IRP Test 22014 3.667042255 4.016841412 3.893992424 4.034387112

First of Month Value by Index2014-2015 Dec 2925-2012 IRP Test 22014 3.778116941 4.141577721 4.029254913 4.241335869

First of Month Value by Index2014-2015 Jan 2925-2012 IRP Test 22015 4.118846416 4.514678955 4.395442963 4.546133041

First of Month Value by Index2014-2015 Feb 2925-2012 IRP Test 22015 4.095962524 4.498964787 4.363846302 4.521169186

First of Month Value by Index2014-2015 Mar 2925-2012 IRP Test 22015 4.042669296 4.409646988 4.234882832 4.30487442

First of Month Value by Index2014-2015 Apr 2925-2012 IRP Test 22015 3.911035538 4.344545364 4.107178211 3.990449667

First of Month Value by Index2014-2015 May 2925-2012 IRP Test 22015 3.885993004 4.396710873 4.113653183 3.972180605

First of Month Value by Index2014-2015 Jun 2925-2012 IRP Test 22015 3.847230911 4.406202316 4.075493813 3.907845974

First of Month Value by Index2014-2015 Jul 2925-2012 IRP Test 22015 3.721598387 4.428041458 4.07819891 3.91326046

First of Month Value by Index2014-2015 Aug 2925-2012 IRP Test 22015 3.697620869 4.426660538 4.073262215 4.074744701

First of Month Value by Index2014-2015 Sep 2925-2012 IRP Test 22015 3.747869015 4.386725903 4.108638287 4.101218224

First of Month Value by Index2014-2015 Oct 2925-2012 IRP Test 22015 3.824978352 4.451704502 4.198596954 3.873318434

First of Month Value by Index2015-2016 Nov 2925-2012 IRP Test 22015 4.020983219 4.473980904 4.299983501 4.110771179

First of Month Value by Index2015-2016 Dec 2925-2012 IRP Test 22015 4.073563099 4.597259998 4.387525082 4.42875433
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Data Item Gas Year Month Scenario Year AECO-BASIS NYMEX ROCKS-BASIS SUMAS-BASIS

First of Month Value by Index2015-2016 Jan 2925-2012 IRP Test 22016 4.104881763 4.625884056 4.395433903 4.455677986

First of Month Value by Index2015-2016 Feb 2925-2012 IRP Test 22016 4.085736752 4.611341 4.38133049 4.432870865

First of Month Value by Index2015-2016 Mar 2925-2012 IRP Test 22016 3.99601984 4.485545635 4.195726871 4.056970119

First of Month Value by Index2015-2016 Apr 2925-2012 IRP Test 22016 3.913467407 4.4570961 4.170882225 3.98430109

First of Month Value by Index2015-2016 May 2925-2012 IRP Test 22016 3.90383029 4.506588936 4.119205475 3.941527367

First of Month Value by Index2015-2016 Jun 2925-2012 IRP Test 22016 3.882109165 4.533726215 4.033590794 3.855519533

First of Month Value by Index2015-2016 Jul 2925-2012 IRP Test 22016 3.830890656 4.552811146 3.974145651 3.810343027

First of Month Value by Index2015-2016 Aug 2925-2012 IRP Test 22016 3.782476902 4.529361248 3.948166609 3.812569857

First of Month Value by Index2015-2016 Sep 2925-2012 IRP Test 22016 3.825796127 4.481520176 4.063348293 3.875243425

First of Month Value by Index2015-2016 Oct 2925-2012 IRP Test 22016 3.935676575 4.539927959 4.209954739 4.013563156

First of Month Value by Index2016-2017 Nov 2925-2012 IRP Test 22016 4.063017368 4.598971844 4.372327805 4.163302422

First of Month Value by Index2016-2017 Dec 2925-2012 IRP Test 22016 4.084829807 4.684422016 4.435679436 4.479913235

First of Month Value by Index2016-2017 Jan 2925-2012 IRP Test 22017 4.133565426 4.74097681 4.486254692 4.540555954

First of Month Value by Index2016-2017 Feb 2925-2012 IRP Test 22017 4.097898006 4.732948303 4.420610905 4.485021591

First of Month Value by Index2016-2017 Mar 2925-2012 IRP Test 22017 3.978324413 4.509219646 4.171331882 4.035648346

First of Month Value by Index2016-2017 Apr 2925-2012 IRP Test 22017 3.917812824 4.586393833 4.194879532 4.005940437

First of Month Value by Index2016-2017 May 2925-2012 IRP Test 22017 3.894874811 4.630880833 4.127956867 3.927304745

First of Month Value by Index2016-2017 Jun 2925-2012 IRP Test 22017 3.869449854 4.641168118 4.068205833 3.836995363

First of Month Value by Index2016-2017 Jul 2925-2012 IRP Test 22017 3.793055534 4.703264713 3.992908239 3.812036276

First of Month Value by Index2016-2017 Aug 2925-2012 IRP Test 22017 3.719431162 4.648688793 3.931426287 3.743639231

First of Month Value by Index2016-2017 Sep 2925-2012 IRP Test 22017 3.812395573 4.558475494 4.084112644 3.856238365

First of Month Value by Index2016-2017 Oct 2925-2012 IRP Test 22017 3.959044218 4.659136295 4.259705544 4.031088352

First of Month Value by Index2017-2018 Nov 2925-2012 IRP Test 22017 4.067443848 4.721719265 4.429736614 4.180709839

First of Month Value by Index2017-2018 Dec 2925-2012 IRP Test 22017 4.108402729 4.802275181 4.479313374 4.511039257

First of Month Value by Index2017-2018 Jan 2925-2012 IRP Test 22018 4.172230721 4.871905327 4.54668045 4.578998566

First of Month Value by Index2017-2018 Feb 2925-2012 IRP Test 22018 4.153287888 4.858803272 4.524193287 4.55697155

First of Month Value by Index2017-2018 Mar 2925-2012 IRP Test 22018 4.021819592 4.621259689 4.301969528 4.098254681

First of Month Value by Index2017-2018 Apr 2925-2012 IRP Test 22018 3.972238064 4.714850903 4.326425076 4.054279804

First of Month Value by Index2017-2018 May 2925-2012 IRP Test 22018 3.940210581 4.772003174 4.299604893 3.966858864

First of Month Value by Index2017-2018 Jun 2925-2012 IRP Test 22018 3.892994404 4.792856216 4.210121632 3.85500598

First of Month Value by Index2017-2018 Jul 2925-2012 IRP Test 22018 3.826313734 4.817089558 4.155028343 3.839624405

First of Month Value by Index2017-2018 Aug 2925-2012 IRP Test 22018 3.782200098 4.782123089 4.110315323 3.823756218

First of Month Value by Index2017-2018 Sep 2925-2012 IRP Test 22018 3.846974373 4.732638836 4.215452194 3.909127951

First of Month Value by Index2017-2018 Oct 2925-2012 IRP Test 22018 3.979299545 4.76274395 4.38492918 4.04659462

First of Month Value by Index2018-2019 Nov 2925-2012 IRP Test 22018 4.136667728 4.839093685 4.52323246 4.247364044

First of Month Value by Index2018-2019 Dec 2925-2012 IRP Test 22018 4.190948009 4.948949814 4.604930401 4.646236897

First of Month Value by Index2018-2019 Jan 2925-2012 IRP Test 22019 4.248938084 5.015906334 4.654370308 4.693742752

First of Month Value by Index2018-2019 Feb 2925-2012 IRP Test 22019 4.230072021 5.001440525 4.63923502 4.679256439

First of Month Value by Index2018-2019 Mar 2925-2012 IRP Test 22019 4.233278275 4.879197121 4.543488503 4.602415562

First of Month Value by Index2018-2019 Apr 2925-2012 IRP Test 22019 4.060597897 4.865117073 4.428780079 4.473667145

First of Month Value by Index2018-2019 May 2925-2012 IRP Test 22019 4.062835693 4.911009312 4.354351044 4.413249016

First of Month Value by Index2018-2019 Jun 2925-2012 IRP Test 22019 4.002875328 4.93046999 4.270041466 4.131949902

First of Month Value by Index2018-2019 Jul 2925-2012 IRP Test 22019 3.928827763 4.964010239 4.208016396 4.058474064

First of Month Value by Index2018-2019 Aug 2925-2012 IRP Test 22019 3.867282152 4.920470715 4.15305233 3.99731493

First of Month Value by Index2018-2019 Sep 2925-2012 IRP Test 22019 3.952494621 4.857430935 4.280786514 4.098623276

First of Month Value by Index2018-2019 Oct 2925-2012 IRP Test 22019 4.132710457 4.890004158 4.497162342 4.291397572

First of Month Value by Index2019-2020 Nov 2925-2012 IRP Test 22019 4.285424709 4.993562698 4.668971062 4.700646877

First of Month Value by Index2019-2020 Dec 2925-2012 IRP Test 22019 4.312300682 5.107758999 4.729196072 4.771992207

First of Month Value by Index2019-2020 Jan 2925-2012 IRP Test 22020 4.326203823 5.175029278 4.738899231 4.790360928

First of Month Value by Index2019-2020 Feb 2925-2012 IRP Test 22020 4.30766964 5.116334438 4.706081867 4.775667191

First of Month Value by Index2019-2020 Mar 2925-2012 IRP Test 22020 4.339023113 5.025166035 4.619687557 4.670313358

First of Month Value by Index2019-2020 Apr 2925-2012 IRP Test 22020 4.177021027 4.992367744 4.486752987 4.54913187

First of Month Value by Index2019-2020 May 2925-2012 IRP Test 22020 4.164902687 5.061128616 4.435005188 4.295877934

First of Month Value by Index2019-2020 Jun 2925-2012 IRP Test 22020 4.095318794 5.069688797 4.336944103 4.182257652

First of Month Value by Index2019-2020 Jul 2925-2012 IRP Test 22020 4.015828133 5.102148533 4.257035255 4.108911514

First of Month Value by Index2019-2020 Aug 2925-2012 IRP Test 22020 3.951441288 5.059165478 4.202857494 4.084503174

First of Month Value by Index2019-2020 Sep 2925-2012 IRP Test 22020 4.070631504 4.989190578 4.348490238 4.220162392
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First of Month Value by Index2019-2020 Oct 2925-2012 IRP Test 22020 4.233403683 5.051344872 4.56502676 4.38829565

First of Month Value by Index2020-2021 Nov 2925-2012 IRP Test 22020 4.401194572 5.162419796 4.756862164 4.80934

First of Month Value by Index2020-2021 Dec 2925-2012 IRP Test 22020 4.398376942 5.265757084 4.769441605 4.819186687

First of Month Value by Index2020-2021 Jan 2925-2012 IRP Test 22021 4.447469234 5.353693962 4.802149296 4.85918045

First of Month Value by Index2020-2021 Feb 2925-2012 IRP Test 22021 4.417230606 5.305422783 4.772491932 4.829910755

First of Month Value by Index2020-2021 Mar 2925-2012 IRP Test 22021 4.462087154 5.227466583 4.723657608 4.815479755

First of Month Value by Index2020-2021 Apr 2925-2012 IRP Test 22021 4.223172188 5.166143894 4.490089893 4.583871841

First of Month Value by Index2020-2021 May 2925-2012 IRP Test 22021 4.192792892 5.232525349 4.405580997 4.328333378

First of Month Value by Index2020-2021 Jun 2925-2012 IRP Test 22021 4.15724802 5.267950535 4.281084538 4.254429817

First of Month Value by Index2020-2021 Jul 2925-2012 IRP Test 22021 4.060025215 5.266263485 4.187826157 4.163710117

First of Month Value by Index2020-2021 Aug 2925-2012 IRP Test 22021 4.012693882 5.232750416 4.140354633 4.135464191

First of Month Value by Index2020-2021 Sep 2925-2012 IRP Test 22021 4.0341959 5.162703514 4.286822319 4.184884548

First of Month Value by Index2020-2021 Oct 2925-2012 IRP Test 22021 4.244031429 5.20233202 4.538478374 4.398128033

First of Month Value by Index2021-2022 Nov 2925-2012 IRP Test 22021 4.452050209 5.336595535 4.771297932 4.867733479

First of Month Value by Index2021-2022 Dec 2925-2012 IRP Test 22021 4.488219738 5.411841869 4.829197407 4.90996027

First of Month Value by Index2021-2022 Jan 2925-2012 IRP Test 22022 4.75229311 5.685602665 5.073722839 5.17099905

First of Month Value by Index2021-2022 Feb 2925-2012 IRP Test 22022 4.736173153 5.675213814 5.060008526 5.155837536

First of Month Value by Index2021-2022 Mar 2925-2012 IRP Test 22022 4.712466717 5.521140099 4.928733349 5.058499336

First of Month Value by Index2021-2022 Apr 2925-2012 IRP Test 22022 4.617721081 5.647324562 4.835357666 4.951743603

First of Month Value by Index2021-2022 May 2925-2012 IRP Test 22022 4.595378876 5.73743248 4.816149235 4.729773045

First of Month Value by Index2021-2022 Jun 2925-2012 IRP Test 22022 4.603344917 5.765128613 4.704797268 4.699532032

First of Month Value by Index2021-2022 Jul 2925-2012 IRP Test 22022 4.435245514 5.71051836 4.544298649 4.537902355

First of Month Value by Index2021-2022 Aug 2925-2012 IRP Test 22022 4.348516941 5.639128685 4.457443714 4.47069931

First of Month Value by Index2021-2022 Sep 2925-2012 IRP Test 22022 4.435592175 5.550208569 4.622179985 4.571761608

First of Month Value by Index2021-2022 Oct 2925-2012 IRP Test 22022 4.699143887 5.639966011 4.974929333 4.851857185

First of Month Value by Index2022-2023 Nov 2925-2012 IRP Test 22022 4.913666248 5.78324461 5.183147907 5.327280521

First of Month Value by Index2022-2023 Dec 2925-2012 IRP Test 22022 4.895406723 5.822472095 5.196208477 5.317679405

First of Month Value by Index2022-2023 Jan 2925-2012 IRP Test 22023 4.863580227 5.841197014 5.12761879 5.280181408

First of Month Value by Index2022-2023 Feb 2925-2012 IRP Test 22023 4.856490612 5.797014236 5.123772144 5.274042606

First of Month Value by Index2022-2023 Mar 2925-2012 IRP Test 22023 4.888982773 5.719084263 5.044826031 5.197341919

First of Month Value by Index2022-2023 Apr 2925-2012 IRP Test 22023 4.727579594 5.79019928 4.934224129 5.053090572

First of Month Value by Index2022-2023 May 2925-2012 IRP Test 22023 4.714998722 5.889007092 4.905020237 4.838441372

First of Month Value by Index2022-2023 Jun 2925-2012 IRP Test 22023 4.731142044 5.902123928 4.802715302 4.829670906

First of Month Value by Index2022-2023 Jul 2925-2012 IRP Test 22023 4.541981697 5.846995354 4.615516663 4.647058487

First of Month Value by Index2022-2023 Aug 2925-2012 IRP Test 22023 4.455126762 5.770076275 4.524306774 4.578749657

First of Month Value by Index2022-2023 Sep 2925-2012 IRP Test 22023 4.549369335 5.65719223 4.690686703 4.686413288

First of Month Value by Index2022-2023 Oct 2925-2012 IRP Test 22023 4.827367306 5.772408485 5.017121792 4.980959415

First of Month Value by Index2023-2024 Nov 2925-2012 IRP Test 22023 5.036606312 5.915986061 5.239023209 5.451595306

First of Month Value by Index2023-2024 Dec 2925-2012 IRP Test 22023 5.030076981 5.943657398 5.281797409 5.452759266

First of Month Value by Index2023-2024 Jan 2925-2012 IRP Test 22024 4.936216354 5.911349773 5.154877186 5.353923798

First of Month Value by Index2023-2024 Feb 2925-2012 IRP Test 22024 4.927008629 5.867718697 5.128369808 5.34566927

First of Month Value by Index2023-2024 Mar 2925-2012 IRP Test 22024 4.893838882 5.697649956 4.97542572 5.198459148

First of Month Value by Index2023-2024 Apr 2925-2012 IRP Test 22024 4.889808655 5.854315281 4.994914055 5.213458061

First of Month Value by Index2023-2024 May 2925-2012 IRP Test 22024 4.906190872 5.947490692 4.980734825 5.027693748

First of Month Value by Index2023-2024 Jun 2925-2012 IRP Test 22024 4.816411018 5.973910809 4.874381065 4.909835339

First of Month Value by Index2023-2024 Jul 2925-2012 IRP Test 22024 4.674752235 5.974692345 4.743711948 4.774545193

First of Month Value by Index2023-2024 Aug 2925-2012 IRP Test 22024 4.559890747 5.87367487 4.624960899 4.680525303

First of Month Value by Index2023-2024 Sep 2925-2012 IRP Test 22024 4.706474781 5.831947803 4.77277565 4.827991009

First of Month Value by Index2023-2024 Oct 2925-2012 IRP Test 22024 4.909091473 5.848863602 5.029426575 5.045966148

First of Month Value by Index2024-2025 Nov 2925-2012 IRP Test 22024 5.10363245 6.00898838 5.219940662 5.51649332

First of Month Value by Index2024-2025 Dec 2925-2012 IRP Test 22024 5.097687244 6.058364391 5.305362701 5.512589931

First of Month Value by Index2024-2025 Jan 2925-2012 IRP Test 22025 4.873582363 5.875731945 5.008500576 5.289423943

First of Month Value by Index2024-2025 Feb 2925-2012 IRP Test 22025 4.851109505 5.831531525 4.975591183 5.267894268

First of Month Value by Index2024-2025 Mar 2925-2012 IRP Test 22025 4.77996397 5.60944128 4.793830395 5.083167553

First of Month Value by Index2024-2025 Apr 2925-2012 IRP Test 22025 4.897298336 5.877209187 4.964105606 5.220701218

First of Month Value by Index2024-2025 May 2925-2012 IRP Test 22025 4.928643703 5.990300179 4.988897324 5.062593937

First of Month Value by Index2024-2025 Jun 2925-2012 IRP Test 22025 4.882251263 6.041881084 4.889285088 4.975327015
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First of Month Value by Index2024-2025 Jul 2925-2012 IRP Test 22025 4.713828087 6.037522793 4.740156174 4.813266754

First of Month Value by Index2024-2025 Aug 2925-2012 IRP Test 22025 4.546880722 5.88591814 4.574154377 4.66728878

First of Month Value by Index2024-2025 Sep 2925-2012 IRP Test 22025 4.630329132 5.781488895 4.697050571 4.754376888

First of Month Value by Index2024-2025 Oct 2925-2012 IRP Test 22025 4.901244164 5.804423332 4.968356609 5.23827076

First of Month Value by Index2025-2026 Nov 2925-2012 IRP Test 22025 5.120846748 5.945530891 5.300500393 5.51453495

First of Month Value by Index2025-2026 Dec 2925-2012 IRP Test 22025 5.092420578 6.030508518 5.4050951 5.507615566

First of Month Value by Index2025-2026 Jan 2925-2012 IRP Test 22026 5.065357208 6.010705471 5.382275105 5.481300354

First of Month Value by Index2025-2026 Feb 2925-2012 IRP Test 22026 5.049055099 6.000962257 5.36888504 5.466161728

First of Month Value by Index2025-2026 Mar 2925-2012 IRP Test 22026 5.08309269 5.847007751 5.236613274 5.376763344

First of Month Value by Index2025-2026 Apr 2925-2012 IRP Test 22026 5.140333652 6.017700672 5.371487617 5.446147442

First of Month Value by Index2025-2026 May 2925-2012 IRP Test 22026 5.220991611 6.149302959 5.370871544 5.343413353

First of Month Value by Index2025-2026 Jun 2925-2012 IRP Test 22026 5.15409565 6.208538532 5.269986153 5.255037785

First of Month Value by Index2025-2026 Jul 2925-2012 IRP Test 22026 4.958817005 6.19169426 5.104794979 5.066396713

First of Month Value by Index2025-2026 Aug 2925-2012 IRP Test 22026 4.804354191 6.05585146 4.954697132 4.91797924

First of Month Value by Index2025-2026 Sep 2925-2012 IRP Test 22026 4.918224335 5.917117596 5.098938465 5.043185234

First of Month Value by Index2025-2026 Oct 2925-2012 IRP Test 22026 5.179498196 6.038022041 5.415383816 5.414913654

First of Month Value by Index2026-2027 Nov 2925-2012 IRP Test 22026 5.338799953 6.124274254 5.568325996 5.715247631

First of Month Value by Index2026-2027 Dec 2925-2012 IRP Test 22026 5.30201149 6.227315903 5.595388412 5.72365427

First of Month Value by Index2026-2027 Jan 2925-2012 IRP Test 22027 5.260363102 6.192851067 5.557457924 5.682980061

First of Month Value by Index2026-2027 Feb 2925-2012 IRP Test 22027 5.257957458 6.19093132 5.551656246 5.68176651

First of Month Value by Index2026-2027 Mar 2925-2012 IRP Test 22027 5.335638046 6.066599846 5.447320461 5.628498077

First of Month Value by Index2026-2027 Apr 2925-2012 IRP Test 22027 5.376431465 6.224464417 5.542140961 5.668488503

First of Month Value by Index2026-2027 May 2925-2012 IRP Test 22027 5.434414387 6.328414917 5.534714699 5.562809467

First of Month Value by Index2026-2027 Jun 2925-2012 IRP Test 22027 5.367353439 6.402602673 5.438501835 5.478761196

First of Month Value by Index2026-2027 Jul 2925-2012 IRP Test 22027 5.170190334 6.37587738 5.288597584 5.288601875

First of Month Value by Index2026-2027 Aug 2925-2012 IRP Test 22027 5.024069786 6.245776176 5.144071102 5.152680874

First of Month Value by Index2026-2027 Sep 2925-2012 IRP Test 22027 5.144913673 6.118813515 5.291303158 5.422949791

First of Month Value by Index2026-2027 Oct 2925-2012 IRP Test 22027 5.380456448 6.216249466 5.557794571 5.699310303

First of Month Value by Index2027-2028 Nov 2925-2012 IRP Test 22027 5.520236969 6.314934254 5.723535538 5.925805569

First of Month Value by Index2027-2028 Dec 2925-2012 IRP Test 22027 5.489467144 6.376353741 5.713457584 5.919815063

First of Month Value by Index2027-2028 Jan 2925-2012 IRP Test 22028 5.390381336 6.284338951 5.617459774 5.821755409

First of Month Value by Index2027-2028 Feb 2925-2012 IRP Test 22028 5.370261192 6.270254135 5.592489719 5.802670956

First of Month Value by Index2027-2028 Mar 2925-2012 IRP Test 22028 5.34528923 6.12157011 5.443732262 5.653399467

First of Month Value by Index2027-2028 Apr 2925-2012 IRP Test 22028 5.43847084 6.291409492 5.564609528 5.715007305

First of Month Value by Index2027-2028 May 2925-2012 IRP Test 22028 5.508764267 6.436491966 5.576708794 5.636654854

First of Month Value by Index2027-2028 Jun 2925-2012 IRP Test 22028 5.408329487 6.502126694 5.474651814 5.524544239

First of Month Value by Index2027-2028 Jul 2925-2012 IRP Test 22028 5.164669991 6.426197052 5.267903328 5.297736168

First of Month Value by Index2027-2028 Aug 2925-2012 IRP Test 22028 5.02896595 6.301954746 5.122541904 5.16269207

First of Month Value by Index2027-2028 Sep 2925-2012 IRP Test 22028 5.170249939 6.101294041 5.229467392 5.313120842

First of Month Value by Index2027-2028 Oct 2925-2012 IRP Test 22028 5.504318237 6.280054092 5.560408115 5.825575829

First of Month Value by Index2028-2029 Nov 2925-2012 IRP Test 22028 5.636228561 6.380797386 5.715252876 6.019730091

First of Month Value by Index2028-2029 Dec 2925-2012 IRP Test 22028 5.601027012 6.427937031 5.688673496 6.035629272

First of Month Value by Index2028-2029 Jan 2925-2012 IRP Test 22029 5.460271358 6.293894768 5.524401188 5.889810562

First of Month Value by Index2028-2029 Feb 2925-2012 IRP Test 22029 5.361583233 6.201779366 5.428057194 5.792181015

First of Month Value by Index2028-2029 Mar 2925-2012 IRP Test 22029 5.214140892 5.991783619 5.215031624 5.500032902

First of Month Value by Index2028-2029 Apr 2925-2012 IRP Test 22029 5.370283604 6.203873634 5.413020134 5.642089844

First of Month Value by Index2028-2029 May 2925-2012 IRP Test 22029 5.485458851 6.359400272 5.460791588 5.597961903

First of Month Value by Index2028-2029 Jun 2925-2012 IRP Test 22029 5.420212746 6.454295158 5.347819328 5.537075043

First of Month Value by Index2028-2029 Jul 2925-2012 IRP Test 22029 5.182301998 6.405984879 5.155912399 5.306355

First of Month Value by Index2028-2029 Aug 2925-2012 IRP Test 22029 4.991825581 6.235943794 4.970874786 5.122401237

First of Month Value by Index2028-2029 Sep 2925-2012 IRP Test 22029 5.095883369 6.085585117 5.073959351 5.35371685

First of Month Value by Index2028-2029 Oct 2925-2012 IRP Test 22029 5.385454655 6.139501095 5.392189026 5.684192657

First of Month Value by Index2029-2030 Nov 2925-2012 IRP Test 22029 5.599804878 6.280008793 5.569327354 5.964452267

First of Month Value by Index2029-2030 Dec 2925-2012 IRP Test 22029 5.583849907 6.372261524 5.576398373 6.018054008

First of Month Value by Index2029-2030 Jan 2925-2012 IRP Test 22030 5.537370205 6.332266808 5.527390003 5.966506958

First of Month Value by Index2029-2030 Feb 2925-2012 IRP Test 22030 5.518984318 6.318655014 5.510558605 5.949754715

First of Month Value by Index2029-2030 Mar 2925-2012 IRP Test 22030 5.359772682 6.109274387 5.265860558 5.645047665

Cascade Natural Gas Corporation 2012 Integrated Resource Plan

Volume II Page 418



Data Item Gas Year Month Scenario Year AECO-BASIS NYMEX ROCKS-BASIS SUMAS-BASIS

First of Month Value by Index2029-2030 Apr 2925-2012 IRP Test 22030 5.55560112 6.335823059 5.416575909 5.773375511

First of Month Value by Index2029-2030 May 2925-2012 IRP Test 22030 5.66405201 6.480261326 5.460363388 5.778542042

First of Month Value by Index2029-2030 Jun 2925-2012 IRP Test 22030 5.574202538 6.545426369 5.35283041 5.69205904

First of Month Value by Index2029-2030 Jul 2925-2012 IRP Test 22030 5.373956203 6.529518604 5.224878311 5.499042511

First of Month Value by Index2029-2030 Aug 2925-2012 IRP Test 22030 5.213739395 6.388938904 5.073232174 5.345397949

First of Month Value by Index2029-2030 Sep 2925-2012 IRP Test 22030 5.350708961 6.266905785 5.157631397 5.531601906

First of Month Value by Index2029-2030 Oct 2925-2012 IRP Test 22030 5.602715015 6.375586987 5.480925083 5.866613388

First of Month Value by Index2030-2031 Nov 2925-2012 IRP Test 22030 5.769663334 6.472807884 5.639988899 6.100263119

First of Month Value by Index2030-2031 Dec 2925-2012 IRP Test 22030 5.774338245 6.601919651 5.752910137 6.186141014

First of Month Value by Index2030-2031 Jan 2925-2012 IRP Test 22031 5.336255074 6.366340637 5.326175213 5.769683361

First of Month Value by Index2030-2031 Feb 2925-2012 IRP Test 22031 5.329858303 6.306583405 5.32134819 5.76493597

First of Month Value by Index2030-2031 Mar 2925-2012 IRP Test 22031 5.05405426 5.971330643 4.959203243 5.342182159

First of Month Value by Index2030-2031 Apr 2925-2012 IRP Test 22031 5.274892807 6.229968548 5.134477139 5.494844913

First of Month Value by Index2030-2031 May 2925-2012 IRP Test 22031 5.350203037 6.344628334 5.144477367 5.465837955

First of Month Value by Index2030-2031 Jun 2925-2012 IRP Test 22031 5.267398357 6.420371532 5.043812752 5.386433601

First of Month Value by Index2030-2031 Jul 2925-2012 IRP Test 22031 5.131705284 6.472218037 4.981136799 5.258042336

First of Month Value by Index2030-2031 Aug 2925-2012 IRP Test 22031 4.95209837 6.308148861 4.810185909 5.085073471

First of Month Value by Index2030-2031 Sep 2925-2012 IRP Test 22031 5.024903774 6.114285469 4.829895496 5.207605839

First of Month Value by Index2030-2031 Oct 2925-2012 IRP Test 22031 5.241039753 6.187582493 5.118031979 5.507577419

First of Month Value by Index2031-2032 Nov 2925-2012 IRP Test 22031 5.429434299 6.308723927 5.298462868 5.763339996

First of Month Value by Index2031-2032 Dec 2925-2012 IRP Test 22031 5.440562248 6.449211597 5.418919563 5.856482983

First of Month Value by Index2031-2032 Jan 2925-2012 IRP Test 22032 5.391117573 6.620091915 5.380936623 5.828879833

First of Month Value by Index2031-2032 Feb 2925-2012 IRP Test 22032 5.384656906 6.558008194 5.37606144 5.824085712

First of Month Value by Index2031-2032 Mar 2925-2012 IRP Test 22032 5.106094837 6.209700584 5.010295391 5.397103786

First of Month Value by Index2031-2032 Apr 2925-2012 IRP Test 22032 5.329142094 6.478409767 5.18732214 5.551293373

First of Month Value by Index2031-2032 May 2925-2012 IRP Test 22032 5.405204773 6.597534657 5.197422504 5.521996498

First of Month Value by Index2031-2032 Jun 2925-2012 IRP Test 22032 5.321572304 6.676227093 5.095750809 5.44179821

First of Month Value by Index2031-2032 Jul 2925-2012 IRP Test 22032 5.184522629 6.730093002 5.032447815 5.312122822

First of Month Value by Index2031-2032 Aug 2925-2012 IRP Test 22032 5.003119469 6.559634209 4.859787941 5.137423992

First of Month Value by Index2031-2032 Sep 2925-2012 IRP Test 22032 5.076653004 6.358222008 4.879694462 5.261181831

First of Month Value by Index2031-2032 Oct 2925-2012 IRP Test 22032 5.294950008 6.434373379 5.170712471 5.564153194

First of Month Value by Index2032-2033 Nov 2925-2012 IRP Test 22032 5.485228539 6.560232162 5.352947712 5.822473049

First of Month Value by Index2032-2033 Dec 2925-2012 IRP Test 22032 5.49646759 6.706190109 5.474608898 5.916547775

First of Month Value by Index2032-2033 Jan 2925-2012 IRP Test 22033 5.446528912 6.782493114 5.436245918 5.888669014

First of Month Value by Index2032-2033 Feb 2925-2012 IRP Test 22033 5.440003395 6.718919754 5.431322098 5.883826256

First of Month Value by Index2032-2033 Mar 2925-2012 IRP Test 22033 5.15865612 6.362257004 5.061898232 5.452575207
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