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Exhibit No.1

APPENDIX A

John Church Economic Forecast
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APPENDIX A
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"1
REGRESSION STATistiCAL OUTPUT

PEAK MONTH USAGE MODELS

NOVeMBER MOOEL

Dependent Variable: NOVUSAGE
Method: Least Squares
Date: 10119/09 Time: 10:28
Samplè (adjusted): 1110211989 11130/20G8

Included observations: 599 after adjstments
Convergeneeachièvèd aftr 9 iterations

f'J'~. :.

t,'

n
riL

Variable Pro.Coeffcient Std. Error t..Statistc

C
NOVWDIJO
NOVWKND
NdVPRiêË

AR(1)

1.516999
(J.130437

-0.217714
..0.062218
0.455413

0.135362
0,003380
0.035268
0.012743
(h043131

11.20694
38.58514

.;6.173202
-4,882617
10.55875

0.0000
0.0000
0,0000
O.O()OO'

€l,OOOO

..1

!J
t..l

1

c,J

R-squared
Adjusted R-squared
S.E. of regresSin
Sum squared resid
Log likelihood
Durbin-Watson stat

0.901669
0,901007
0,392181
91.36078

-286.7508
2.103(;1

Mêan dependent vat
S.D. dependent var
Maike info Cltet'iol1
Schwarz criterion
F-statÎsti
Prob(F-stat1stic)

4,599849
1.246479
0.974126
1.010S15
1361.711
0.000000

Irive,iÆed AR ROOts .46

J

;j

,.1

,-i

,j



DECEMBER MODEL

D~pend~nt Varìable: DECUSAGE
Method: Least Squares
Date: 10119/09 Time: 10:34
Sàmple (adjusted): 12/021198912/31/2008
(neluded obsetvalions: 619 after adjustments
Convergenoe aChieved after 7 iterations

Variable Prob.Coeffeient std. Error t-Statistic

C
DECWDO
DECWKND
DECPRICE

AR(1)

2.040511
0.130137

-0.1:61492
-0.063275
0.583005

0.170557
0.003509
0,035356
0.016067
0.03n01

11,96381
37.09128

-4,567592
-3.938288
15.46378

0.0000
0.0000
0,0000
0,0001
0.0000

R-squared
Adjusted R-squared
S. É. of regression
Sum squared rêsid
Log likelihood

Durbin-WafsonsIat

0.917256
0.916711
0,396962
96.£5356

-303.9101
2.0733D3

Mean dependent val'
S.D. depëhdetit.ya
Akaike info critrion

SChwarzcrrteríon
F-statistrc
Prob(F -statistic)

6.272155
1.:375531
0.998094
1,033862
1701.615
0.~~00

inverted AR Roots .58
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"1

i

1

, 1

J

'1

1

JANUARY MODEL

Dependent Varible: JANUSAGE
Method: l.east.Sauare

Date: 10.119/09 Tim.e: 10:46

Sample (adjusted): 1/0211990 1/31.12009
Included observations: 619 after adjostments
Cönvergence achieved after 6 iterations

Variable Prob.Coeffient St. Error t-Sìaistic

C
JANWTDDD
JANKND
JANPRICE

AR(1)

2.506636
0.122351

.0.1;55427
-0.086434
0.565947

0.148518
0.003332
0.03195
C);0152SlS

0.035929

16.87771
36.72282
4,54525
-5.B65lS79

15.75202

0,0000'
0.0000
0.0000
ø.,OooO

0.0000

R-squared
Adjusted R..squared
S£.öf regression
Sum squared resid
Log likelihood
Durbìn.,Watson stat

L
i

J

:J

~1

0,887a87
0.886955
0.389521
93.16020
-292.19ô
2.138291

Mean dependent vaT

S.D. dependent var
Akaik'éinfocritelÎon
Schwarz criterin
F-stalstic
Prob(F-stafistci

6.278753
1,156S21
0.960247
0.996016
1213,218
0.000000

Inverted AR Roots .57

I
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. J

J
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FEBRUARY MODEL

Dependent Verlable: FEBUSAGE
Method: LeästSquares
Date: 10/19/09 Time: 10:50

Sample (adjusted): 2/02/1990 212812009
tnCludedobservstions: 564 after adjustments
Convargencaachieved âfter 7 iterations

1
I

'l

Variable Prob.Coeffcient Std. Error t.Statistc

C
FEBWTDDD

AR(1J

2.434598
0.091309
0,713774

0.221238
0.öù6450
0,034622

11.0045
14.15609
20.61643

0,0000
0.0000
0,0000

R-squâl'ed
Adjusted R..squared
5.E. Of regression
Sum squared resìd
Log UkeUhood
Durbin-Watsn stat

0.788132
0.787979
0.595687
199.0668

-506,6026
2.05077

Meân depehdent var
SoP, dependent var
AkaJkeinfocrìtrion
Schwar crteron
F-statlstl
Prob(ì=..statistic)-

5.326903
1.293686
1,801101
1.830160
1041.200
0.000000

InvertedARRoots .71



" 'I
NON-PEAt( MONTH USAGE MODELS

its.i MODEL

1'1

-'1

Dependent Variable: THERMS
Method: Least Squares
Date: 09101109 Tìme: 17:40
Sample: 2001M10 2009M04
Included obserations: 91
Convergence achieved aftr Siterations

Variable Prob.Coeffcient Std. Error t-Statistic

U

1'"

~i::;J

'1

C
JANaS
FEBS5
MAR65

APR65
MAYeS

JUN65
SEP65
OCT65
Novas
DEC65
AR(1t

J

~'J\L..,'-'

6,537322
0.089820.
0.087967
0.082083
0.071653
0.,056365
0.034077
0,03507'7
0,049444
0,074220
0.086698
0.536196

O,8Z9580
0.001039
0.001122
0.001463
0,001824
0.002695
0~0049:01

0,010136
'0.003610
0,001702
0.001195
0,098483'

7.880278
86.42218
78143122
56,08747
39.29340
20.54236
E1.952829

3.460658
13.69604
43.61286
72. 531i33
5.444537

0.0000
0.0000
0.0000
0.0000
a.oouo:
0,.0000
0.0000
0,.0009
0.0000
0.0.000
0.,000(1'

0.0000'

R-Sèlúare
Adjusted 'R-squared

S.E. of regressiein,

Sum squared resíd
log likelihood

Ourbin..Watn stat

0.996865
0.996429
2.221874
390.0012

-195.3391
2.106221

Mean dependent vat
S.D. dependent veir
Akaíke info criterion
Schwarz crterîon
F-statiStic
Prob(F..sttistic)

48.77363
37.17946
4.556904
4.888006
2283,776
0,000000

J

J

J

J

:.1

InVerted AR Raots ,54

,)



RS';2MODEl

Dependent Variable: THERMS
Method: Least Squares
Date;09/07/09 Tlme; 14;20

Samplè: 2001M10 2009M04
Included ObSèNatiQlls: 91

Convergence achieved .aftr1 iterations

Variable Coecient Prob.Std. Errr t-Statistìc

C
P_2MA
JANaS
FEß65
MARas
APR65
MAY65

JUN.65

SEP65
OCT65
NOVa5
ÐEC65
AR(1)

25,64835
.;0.093000
0.115012
0.111388
0.103539
0,093093
0.074129
0.055480
0,064073
0.063594
0.1)93655
0.109857
0.365461

2.771559
0.029991
0.001221
0.001307
OJl01711
0.002176
0.003356-
.O.006S91

0.017339
0.004895
(LOO212:7

:0.001433
0.108929

9.254123
-3.100913
94.23312
85.24138
60.50317
42.18460
22.08775
8-.17420
tt695242
12.99090
44.03083
76.65295
3.355029

0.0000-
0.0027
0,0000-
0.0000
0.0000
0..0000
0.0000
O.,QOOO

0,0004
0,0ö00
0.0000
0.0000
0.00t2

R"'s(lûared
AdjustedR-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

0.99£;925
0.996452
2.777799
601,8$12

-215.0805
2,127581

Mean d.èpendent vat
S. D. dependent \far
AkaîJ~e infocñterion

Schwarz criterion
F-statistiC
,Pl'b(F.-tatistc)

70.52011
46.£53390
5.012759
5.371453
2107.296
0.000000

Inverted AR Roots .37



'1
GSMODEL

Dependent Variable: THERMS
Method: Least Squares
Date: 09/09109 Time: 10:37
Sample: 19a1 M 1 0 2009M04
Incl.ded observations: 331

Convergence achlevedafter8ìtrations

Varible Prob.Coefficient Std. Error t..Statlstic

'1

I

i

( 1

:J

: 1

C
JAN65
FEB65
MAR65

APR65
MAY65

JUN65
SEP65
OCT65
NOV65
.OEC65
wroa1
AR(1)

124.1283
0.507948
OA99t03
0.467459
(1346736
0.242057
0,137160
0.235747
0.365212
0.413954
0.491178

-0.383942
OA340962

6.527842
0,0047'11
0-')05491
0.007286
0,007459
0.010110
0.015955
0.035388
0,01.6411
0,008123
0.005555
0.042420
0.030533

19.01'521

107.8129
90.89206
64.15659
46.48266
23.94305
8.634286
6.661808
22.25443
50.95764
88.42187

-9.050958
27.54273

0.0000
0.0000
0,0000
0.0000
0,0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0,0000

R-squared
Adjusted R-squared
S£ of regression
Sum squared resid
Log Iikelihòod
Durbin..Watson stat

0.993794
0.993560
17.18535
93916.93

-1404..21
2.003307

Mean dependent var

S.-o. dependent var
Akaíke info criterion
Schwarz criterion
F-statíštic
PrOb(F-statistc)

342.8157
214.1466
8.564474
8.113802
4243.60:1

0.,000000

Inverted AR Roots .84
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Regression Equations
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APPENDIX A

Total Company - Design Weather
Base Price/BaseGrowth Load Duration Curve



C1

DESIGN LOAD DiJAATloN cûRTOrAL COMPAN

TctâJ Company Design Weather - Base Price

~1;~~t;iKm%~~~j_~~);!~~';;t,:)ili'E~g)_RØiföJwi;;~¡¡L~i,A~'âit~t~i,it~trit~~

'.....)...t ..

,Mö\'lr
OCOBER
NOVEMER
DECEMBE
JANRY
FEBRUARY
MACH
APRIL
MAY
JUNE
JULY
AuGUST
$ISTEBER

TOTAL

FlIt CONTAA01
RERCIË REQUtEO
STORAGe AVAQ$L
Ra.AlNIN~ STORAGE

°1

CO
2,23,631
4,115.50
6;817.44
8...007
5.48$..
4.G1Z,6Z
2¡31¡$7&
1,4,775

92,717
79:l.1111

791yS
1,5239$

39;184.793

275',117

INOU$TRY
2;~,4$1
:2779,830
z,iin,49'l
2.WZ,49
2,694,508
2,872,491
2.77Í1,83
2,87.491
2,71,830
2,872,1
2;87Z,4$1

i,mi;83
33;821,2lì5

TOTAL
6,10M2i
6,895,
9'G8;9

10,911,498
8.0$,311
7,54112
5,08,*
4,316,6
3,704,547
$,05,302
3,6$$,8
4,~,-4

73,00,0

PãADAY PEAK CORE
177,24 .. 84.58
264896 1~23
331,06 2S.,4
45~6S1 359,ii90303,4 210,.
26;154 169.,493
2C10,3$ 107,899
1'47,9SÍI ssm128,349 as,.
118.281 25,600
118,2C9 25,54
1sa,S76 61,015

II'TESTATE CAACIT
432,2 MAMUM b£lvRASIlm:

2,775,33 TotAl DÊuvRÁf. bEICit
2,m,095 DA:ß. r;eEEbiNa MA,lJ\(

'~ifj&;:;r'¡JiJii:~_ll;!%rM~~j;A_;W(~~~N.~i~fiti.!:?:'iim:m:jf!K~i,J;M

MONTH
oC1'o$SR
NOVa.BER
DECEMBER
JANY
F¡¡a'UIARY
MAH
APRIL
MAY
JUNE
JULY
ÄLGUST
SEPTfM$ER,

TOTAL

J

, i

J
FIRM CONRACT
RESRCES REUIRED
STOAeoE! AVAILALE
REMAING STORAGE

CORE INO
2,246','(41)

4,151i411ll
6,902 1oa
ll,20;2$~
5,15;2M
4,7~3S
2.325,3$9
1,45Z,167

93,841
789,163'
787,856

1,53!i,~17
311.U2,766

274,376

2;"1
2,779lS3
2.872,4
2,891
:l,68,169
2,872,1
2,77.8311
Z,872,4fl
2,77S,83(t
2,872,91
2,872.4$
~,"I11,83

~,913,92a

TOTAL PEAK DAY
5,121,~f
lI,93,~
9,774,$Ø

11,l8,743
8,441;43'
7,60,87ll
5,105,1:Ø9
4.~24,S5
3,71.$,G1'
3,661J1!i
3,660,31
4,315,l

7$,736,681

I" çoRE1"1,86185,200
2ltd 174,13
$34,~ 241,659
451,862 365,201
30;618 214,95
26,412 171,751
2C1,71S 109,058
148;370 5l,709
12S,!i81 36.9211
11$;140 25,4:79118,0$25,433
154278 81,,17

OOeRSTATE CAACIT
4l1,187 MAXIMWø nEL.AJILl'T

2,775,3.34 TOtAl PIEMlILTYøiClt
2,286,1G1 ClAY$ lOplNG MA tllII.

~~:.

:~.!li;;t',:5~ß';;~'i'¡:ø~W'¡:,::;;;F:~.;:t~fnt~Il'lM;*-;;,~:~tG~~'Ùf1)¡¡!'frrci:f~1;j~.

.J

MONTH
OCTOBER
NOVEBER
DeCEMBER
JANUAY
FEBRUARY
MACH
APRIL
MAY

JUNe
JULY
AUUST
SEPTEMBER

TOTAL

: i
-)

F1RMcoNtRAc1
RESOPRCES REQUIREO
STOAAGEAVAlLALE
REMAINING STORAGE:

.1

.1

COR
2.28,440
4,23,714
7,ll32,12t
8,346,4$
$,68$.95
4,llt5,866.
.2,368,38
1,478;041

938;818
801,737
80,60

1,5M.784
40,362,066

27,625

IN.ós'tRY
t,872,i4111

1,17,830
Z,872,4.1
Z,872,
2,594,$Oä
2,872,41
Z,779,S30
2,872,91
:2,77,83
2,fm,4S1
2,El111
Z,77I,a30

33,821,265

TOTAL
5.154,91
7,b4,l
9,90,61i

1:1,218,969
8,2,703
7,68,349
5.148,213
4.350,53
3,718,64
3,S74,22
$,72,995
4,34,614

74-173,331

PE DAY PE CORE
179,1M 8S,519
170,2f t77,S2s
33;128 246,457
4l¡4 371,808
.312,074' 219,413
267,475 174,814
203,778 111,117
149;3855,721
129,015 3lì;355
118,54 25,883
118,501 25;840
155;45 62,793

INTERSTATE ÇAPACITY
559,457 MAlMûftClSlIVlIll3LlTY

2,775,334 TelrAL OELlvERBILI DEFICÍT

2,215,87 DAY$.EXCEED1ÑGÕ MA ClEloN.

VOLUMS IN MMTUS

INDUSTR co
1S,l
1J,C
1$,00
19,001
19,00
19,01
1S,001
19,001
11l,l1
1li001
11,01
19,001

.NDUSeT cD
1.9,001
19.01
19,1
19,00
1SJ
19.01
1S,Il
19,001
19,00
19,1
19,001
19,001

INDU$tR,et
19,001
19,001
19,001
19,00
19,001
19,001
19,001
19,1i
19,001
19,00'1

1fl.OO1

19,001

P~ge 1



fiml-
OCOBER
NOVEMBER
DECEMER
JANUARY
FEl3RIJÄRY
MACH
APRIL
MA¥
JUNE
JUi.y
AlGU$T
SEPTESE

TOTAL

i=RMêOtMCT
RE$OURCESREQIJED
ST()RA~EA\fAl~
REMAlNINS s1'oMSS

MoNtH
ÓG'Ol3eR
NOVEMBER
DEceMBER
JANUARY
FEeRUAY
MACH
AlRli.
MAY
JUNE
JULY
AUSUsf
SEPTEMBeR

TOTAl..

FIRM CONTRACT
RESOURCES :REQUIRED
s.RASE.AVAlLABLE
REMANING STORAGE

DI;SI!S LOAô PURATI CURV TOTAl co~ÄN

¡~~air'1i!!irifj:;f:~iP~~A~~~:~tAšl1),;jì~t~~i?i:¡~~rgii~t1r~¡¡~*¡¡ttt~:,¡~;;:!

COe INDOSW
2,320Mi 2,91
4,312,897 2,77,837,1~2,87,41
8,536,65$ 2,872491
5,&68;334 2,68i1B9
4,85,006 2.8,4$1
2,368,997 2,779,t
1,489;237 2,872.M1
947,213 2,77S,8S
81S,7t 2,8'4l
830;010 2,m,41

1,55452 2,187,18l
41,193;564 3382,265

m,ST4

TOTAL
5,192934
7,Ot,m

10,06,956
11,40,147
8,675,513
t,w,,4
5.14G,$
4,361,72
3,7,043.68
3,70,l
4.9'"

76,tI4,~

PSDAY F'EACORE
'l8ò~$(6 88,004
26.;$2 176,561
34~14 251,5GS
472,71ii 380,117
31$,733 22,072
270;7$1 178,130
202,T$ 110,414
150;61'7 61,856
127.l!7l35,315
119,11 26,367
133,35 40,697
156,77 64~17

INTESTATE CAPACTY699, MAlM~i.
2,775,G1 OTAt DEUV DEcrt
2,07&,049 bAY$Ex~ MAXbl5v;

COlE
U59~
4,39,08
7,311
8,710,178
5,94,4244,99
2,461,096
1,535,635.

91,778
831,384
B3(),377

1,629,103
42,006,805

26,9

91
z,7'$,$O
2,87291
2,672,91
2,59,508
2,&72,491
2,77,83()
2,87'2,491
2,779.830
2,672,491
2,872,491
2,7'9,1S

j3,821,265

TOTAL

'!t2348
1,172,912

10;i11,n9
11,58

8,538,932
7,670,958
5,20,926
4,*,121
3\753,,$!)
3)703,675
3,70:2.868
4,40a,933

76;82&,1)71)

PEDA'l PEOORE
1&2,22 89,563
:t0,4r 177,744
34,652 25,891
48,~9 38,278~1,88522,24
274,38 181,72
208,00 115,39
151,705 59,04
130,23037,569
11$,4'7 26,836
119,46 26,801
158,191 &5,530

INTERTATECAAClTY
950,859 MAiMUM DElIU

2;775,334 ÔTAL l)iæBIU1V DEJT
1,ø2,lti bAYS EXi:NG MA nay.

VölUMSS IN MM'TU$

tNPU$TRIALCO
19,001
19,001
19,00
19,00
19,001
19,0&1
19,001
19,001
19,001
19,001
19.01
111,001

iNDUstRIL CD
19;001
19.001
19.001
1-9,001
1$,001
19,001
19,001
19,001
19;001
19;001
19.01
19;00

Page 2
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APPENDIX B

Idaho Falls Lateral - Design Weathèr
Base Price/Base Growth Load Duration Curve
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APPE,NDIX C

Canyon County Area- Design Weather
BasePrice/Base Growth Load Duration Curve
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MAP 1
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Map, 2

Interstate Pipelines Servng the Pacifi'cNorthwest
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INTERMOUNTAINay
GAS COMPANY
A Subsidiary of MDU Resources Group, Inc.

In the Cornman/tyto Serve.

You are invited to a meetig
to discuss Intermountain's Integrated Resource Planning efforts

to be held at:

Intermountain Gas Company
Conferen.ceCenter

555 S. Cole Rd.
Tuesday May 4, 2010
1Q A.M. to 4 P.M.

~J

;J

i

J

J

'J

,)

.J

Durìg oUt meeting we wiJ1 discuss the development of Intermountain's Load
and Resource Fòrecast which willindude oUfooflook fOfcustomers, weather

and usage per customer. Wewìl alsooutliIe ourpotffolio oi available supply
reSources to indude natural gas, interstate pipelie and distrbution capacity and
natual gas storage. Additionally, we t-vll address the efficient use ofnatual gas

to include Demand-Sìde Mangement ("DSMfi) and resource optimization
measures.

Lunch wil be provided

Please RSVP to SheUi Chase by emaU schase(qìntgas.com or by phone (208) 377-6072
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Intermountain Ga. Company hòs šcheduléd
pubtic: workshop cocerning ìt 2010 Interaed
ResouJ'e P(em. The publ~ Îsinvìte to participate

Íl1 ci question and' (tfl$Wer work$~oPJond to
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May 6., 2010
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WELCOME
IntermouriäihGas' Company

Integrated Resource Planning
Public Meeting

May4i,2010
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Intermountain. .Gas'Company

- lntermount as Comperi di anatural

gás,local dist tiÖt'COrnpáflY, founded in

1955

- ~~prOxi~mately 305i()OOcustomrrs

-Provides service to 74 communities across
southern Idaho
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Through:put by Customer Class
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IRP Goals
· Provide reliable e,hergyservice while minimizing

costs

· Provide the hIghest value to all Intermountain
Gas Company stakeholders

· Consider resources both Conservation & Gas
Supply on a consistent and comparable bas,is
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Residential and
Commercial Customer

Growth Forecast

Byron Defenbach
Market Products and Services

Manager

MfAl

IlRBA CASÉ FOAST GR BY SÉMEN1

:5,00

4,00

DfY11

i:ì'12

.FY13:

4;50

,3,
:..00

2,
2,00

1,5
1,00

50

o
CAON SUN VAU lDAOl"Al.$ STTE STR All OTER

~l\~
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Starting point hlitheldaho'Ecönomics2009
E:conornic Forecast for fheState of Idaho

~;;:~~:Sm~tg=~i ~c;~~trc~~e;A~ns for
households

.Uses national and local I'nputs

.Popul'a:Liol'"..groWh'ls..detérminedby.. births

minus deaths, as well as economic drivers

.Householdcr~th)nls' aflJnctió~ of
population growth and economic climate

~,ÅQSCO '

J
! J

"'.

i

J

Tfæ ECOhomic'Forecasf provides . three 

,Scenarios:

.BaseCâse
-High¡Growth
-,(òwGròwth

, :'J,

J

: 1

.J

ÄlN~
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Growth Scenarios

Base Case:

-Assumes a normal amount of economic
fluctuation andnormalbusiness cycles.

.Thestandard~gainst,lNhichchanges În

customergrowth~as affeeted by the, high,and
low growth scenarios, can be measured.

~.Ä~rlc;~' ,.

Growth Scenarios
High Growth:

-Assumè$ .thatJdaho continues töbe,an attc.tiveènvironmment
fot't1aiufacti,lringfirm.

. .". :,.,.. ..c. ...::.___'
.High tech, food processing, åndcoJlstluCllon-related
employment gains stmulate growt In TranSPQrttlon,
CommunicatlonsJ Utilities, Con$lructlon, Whòlèsale and Retail
Trade, Financej Insurance, Real Estate, Sel'içeJntustries, and
Local Govemment.

-Naturalpòpulatlon growt remains hlghel'thår tÎ1eBase Case-

level, while high employment levels prouce a higher level ofin-
migration to the sta. . ....... ....
~Robusteçonomy stimulates a higher rate of household creation..
òffpring leave the nest sooner, perhaps strting familes.~

n~A!N;'
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Growth Scenarios
low Growt: 

"A$umé$ an eCOnomic$Jôwdown,simiiattO theeconôJUlc
downrn ldahoejpeneiiced a few years ago.
"lumber, foød pg, and minl~gemploym~nt I~se
dampen employ owth in Trahsporttin, Commun¡canon$,
Utiltie$,Constions, Trade. Finance. Insurance. and Real

Estte. Service Industries, and Local Govemment. High..ech has
$Ome SlOW growt.
-Natural population growt drops below the baseline level, as
klaho'$ birthrate deClnesto thenatiønallevel. Declining job
mar1et cabsé$ somêout4TigratlonofjOb-seeel".

-Sagging economy lowers th rate of household creation ..
t;pring don't leave then"! â$$OOI"fWhen lOb prospets
beOI1 dimmer.

n

d

J
'1
iz&

A/ücAddiOfal'C~omet$
Rnldøntii.lald Small C()rnal

12,000

I

J

10,000

,j

L1

6.000 ~~
4,00

FY11 FY12 :F13 FY14 FYi!

~;'~AlN'
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di~'G~tø~
Reidê l and SmallCômtltCiai

2010 IRPV$. 2Q1RP

12;00

10,000

4,00(
FY11 FY12 FY13

~n~

'IANNUAL TOTAl 
tlOlJSEHOJ FORECAsrï 

510,000

495,000

480,000

435,00

420,000
FYi1 FYf2 FY13 FY14 FYi5

,~AIl1NA!N"
OGÃCÒMPv"'"
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48.000 "
IANNOAL TôT..1d:HOI.EHLbSFORECAStl2010 'IR VS.2O8IRP

4'0.000

460,00 '

,j
e'J

L

f)'.

i.-..

450,00

44,000

4:J,00 .
FY11 FY12 FYi3

~j

")(._-

J

¡

Customer Forecast Geographic Bre.akdown

J

J

J
1
j

-Broken outbyspeèiliê geo"rãphic .
regions within IGC's .""IC9 territory.

.- Theserê,gions werec;ose.n'bas,ed
t,l'eanticipated .need,f(jrsystem upgrades
within therégiOn.
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Thèregións âtè.S foßC):

.Stae Stt lateral.. Ada County nort of the Bois River

.Cany9J COunty Atê:..,The Westemporton of the t()Wlty

.Sun Valley latera' .. Blaineand Uncaln Counties

.ldahoFalls Lateral - Bingham, Bonnevile, Fremont, Jeffrsn,
and Madison COunties, and 35% ofcustomeis in PoctellO.

.AUOther Custmers - Ada, Sear Lake, caribou, Ca_ia,
Elmo,re, Gem, Going, Jerome, Minidoka, Owhee, Payette,
Power,Twi Falls, Washington, and Bannock Countie, along

with th remining6SOJ. of the customers In Pocatello. .

~
~.'."'~..".".".Äl'nE'~'

Intel10,untbi Ca Company
....(¡j$'.~s~

..

.--...........--
,..''S.........._..-
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.GC's Customer GroWlb Forecastinc'udes three

key components:"

-ResidenlalNewConstruction Customers

-Rê$ídential Customel' who co Qvert to natural
ga~froniclna rfuel source.
.Sma,IICommercial Customers

~,¿~Al'nooc~

19



~
N!jl!fI¡¡~'lrJJ'

iac Residential New Co nslttiêti orr 

Market Penetration Rates

201120122013i2014 2015

950/095%95% ....95%)95%
".':. '.;,""'.. '::'-:",'..:" :.'.;,' ,",'0':':::":'-:':-,,:',:--:,-:,',,-:::, :,:,:,:'::".':::":,':',",' ,':'

94% ,', 94% 94%' 94ô/ò' ..', 94%

WESTERN REGION

CENfRALREGION

EASTERN REGION
. . , . ...

85%"85%" 85%" "85°k £1'5'%

~,1. ItmAlflc.s~
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Residential New 

Construction Customer
Forecast Calculations

; j

(,'1

r

,IGe assumes:

-An additional forecast household = a new
dwelling.

-Additional forecast households per county are
then multiplied by the ,market penetration rate
for that lGCregion.

n

~,~I\l'~~

U

:110,..-

ri
~~,.:

i

¡ANNUAL RESloermALNEWcONSTRUCTON GROWT'

10;000

:J

(J

,:1

,J

8,000 =~"......,-,-, -"-' ..Hi GR
"'I3E:CAU
_LO GROW

4,000
FY11 FY12 FY13FY14 FY15
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9,00

ANNUAL RESIDENEWCON$TRCnON GROWTH
, '20 OlRPV$ 200B .lR.

8.00

7,000

6,00

5,00

4.ÐO '
FY11 FY12 FY!l3

~,A~'

.,.,.,.....- ,.,......,....... _. ., . ',...,--,"...'...........".
.-.- ------ . ,-"',. , -., ,.

RêsiêléÌ1liâl Conversion
Customer ,Forecast 

Calculations

-Residential customers who switch to natural
gas frotlianotherfuel source.

.Calculated as a ratio of new construction
customersadded, using historical data, and
other factors..

,~"~N;
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IGC Residèntial, Customer Mix,contd

-Virtually 100°4 of IGC's residential new
construction customers goRS"2.

-Regionany varying proportions of residential
conversion customers go RS..2, with the
remäindergoingRS..1.

.Since the IRPis about where'and when
customer usagewiU occur, theresidehtial
customer forecast is split between RS..1and
RS..2customets.

;~
A~w'

IGO Small.CòÔ1mêrcialC-ustomerF:ôrecast

-forecast asa proportio,n of residential new
construction customer additions" with some lag
time.

-As household growth drives residential
customer growth, it also drives small
commercial ~ustomer growth.

-Ratio of additional small commercial
customers to additional residéntial customers
varies across the IGC system.

24
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ITOTA1.ANNUAL..SM'C(MMERcUSJ~"~sl
33,OOl

32,OOQ ..HlHGROW
_SASE CAE
..0Y GROW

FY11 FY12 fYi3 FYi. FY15

~n~OU

QUESTIONS OR COMMENTS ?

~Â lmA1!''
flOOCOM
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DESIGNHEATIG DEGREE
DAYS

Jon.Wliltùig
Manager -Gas Control
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Project Goal

-Develop a ~'design"degre day forecast to model
:fture annual and peak day supply requirements for
our residential and small commercial customers

~A~

JVi(lt isa Heating 
DegreøDay?

· Heatng Degree Day (HD) is an industr-wide
standard, meaurg how cold the weather is based OIl
the extent to which the dailyineanternperature falls
helow a reference temperature 'base, which is 65
degrees

· 65 degrees minus the average temperature = ROD

~À,"~,',,""'H'nw~
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Heating Degree Day Example

;1

"1
lJ

· High Töday 54 Degrees

., Low Tonight 34 Degrees

., Av-erage ofllgh and Low == 44 Degreés

· 65 Dègreesniìnus 44 Deges =,21 Heating Degree
Day

,n.....',
L..::
k:-

~..'.".."..'."'.llN'Oalro .. .

J

J
f' ')

~,:

What iaa "Design" Heating

Degree Day?

..Provides a model for the coldest temperatres which

J

'..............)

":"

.'.;c:

J

,J

.. Helps ensure Iutettouttain GasCc:)l1panan
provldeservice duringextem.e res

· Additíonally~ iOC uses the design degree day forecast
ine and plaiiformture afualand
achy req'uirenients

~A~AI

i

iJ
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Research to Determine the Design
Temperatures

· A review of Idao 1 slast thirt years of
degree day data frm NOAA to identify
the coldest years on record

· PY85 (Oct. 84-Sept. 85) was the coldest
year on record
- This ~ with cein moficans, represents th

basis for the desgn Bas Yea

· PY85 also included the coldest critical
three month heating period (Dec-Feb)

· Thecoldestactual month (December 1985)
was used to represent the coldest month in
the Design Base Year

Coldest year önRecord...Flscal Year 1985

Côlâ.esf-rnöl"llîonRécord -

:Detérnber 1985 (From FY8ô).
replaced JanuaryofFY85
with certain modifications~Å~Al

nGA (OM
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Modifcations to Base Year to
MtidetDesigliYear

F,'.l:,'
1::
¡.
~;:

· Idaho State Climatologist Dr. Russel1Qualls
performed a review of Joe" s peak weather
methodol0

.......-.._,-,-",....-._-,. ..... ........ .. . .','..-".

· Dr. Qualls wnrk enabled JOe to choose a
design peaday temperatur correspondig to
the probability of reaching a peak temperare.

· 50 yea peak-day event was selected (81HDD)
n
l:...J

~,~~AM'

'J
ii.:::

L'

J

'J
,

to;;
¡,'

January '1985

1

J

~J

~.j'.

l..,',

..1

. J

~
A~AlH"

31



DeOeDaQa
ro

lÐ

r

i

1- D; Qir

70,

00

=: 00
co

i40
:Ð

2),

10

ø,
q; ,to t: 4A'. Fe MA APMAY.l .u .Ji' SE ~

Dere,DayÇQpaJi

I

i

o

ær 'N: DE JA FE I\ PP' MAY JLN JlJ PL SEfi ~-j

32



'1

n

n
ri

AnnualDere 0., Corn~ri$øns

~J

f'1

d
t"'l
:i(";:

(:',

,..
/"

/,/

(/ ,
ll//

..../. ~~"
780 ' ,.' 1'- L/./l i'/1. -/-/

-r/ ,//i, //
SO -f~_/- .//

.1 .,./i j- (l¡ .i/I'
I i""

-1'''.. ",, ",/
!/ ,(2Ir///

~r /; ,/ok:_~-

"Nc.De Da il.112
.~ V-Dee l' ?.ss~ ,ii l'1,'1

i\'

('J
,:-.:
!:.::
l..

J
;1
d

J

J

Geographic. Degree Day Models
· .Intennøuntå's service area is olimatologicalY

diverse. Cold temperaes in Idaho Falls or Sun
Valley do not always accmpany a c,old day in Boise.

· Intermountain has developed normal, and design

degree days fot the IdâhoFalls, SunVålleyand State
Sweet laterals as wen as the Canyon County Area.
The methods employed to calculate the normal and
design: degree days for each of these area mirror the

methods used to calculate total company normal and
design degree days.
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Questions 
or Comments?

~

IdahO Ec:nomy
l

r......IGCc~.. DèigtlWealfer

ReSk.tial&
CQlTlTelt!a1 u$age.

:
.~

: Supply & Deliverabilty
i

¡
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Demand
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Residential and"Commercial
Usage. per Customer

:'1

'J

tori Blattner

Sr. Financial Analyst

-),

, 1

J

: 1

Residential and, Commercial
Usage per Customer

J

J

l J

J

J

j
. ~,

1. Usage per CustomerModelOe"eJopment

II Peak Month ,Models

II ..Non~geakMonth Modèls

2, Price Ela,sticity

,3.Customer Usage by Geog,raphic Area
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Model" DeveI 
Oprne,rit

1. Select an appropriate time series

2,. Develop explanatory variables

3. Analyze using multiple regression
technique

Time Señ'es Selectlòn

.,Nationally customers use 32% less natural
gas than they did In 1980 .

· Energy effcient buildirlgcodes

.. More effcient furnaêeš and water heaters

.. Increased use of 
p 

rograrn mabie
thermostats

~,
A~NrA~ Model Development
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Time, Series Selection
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· 'Conseniation inffuences'beganimpacting
usage in the early 1990's

· 
Roughly 60% our customers are new since
1990

Model Deve/opmenf

)

I

J
"1
,J

¡

J

J

:J

J

J
37



Time, Series Selection

· 
Conservation influences beganimpacling
usage in the early 1990's

.. Roughly 600Æ our customers are "new since

1990

.. Rising prices influence customer behavior

'Model Development

'Peak Month 'Model
Dependent Variable

· Daily usage per customer

· TotalcOfemärketûsage vS.,individ ual
customer classusagé

· Formula:

Daily Core Market SetdoutlDaily Customers

It lfodelDevelopment
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Peak Month Model

Independent Variabl~s,Tested

· Adal65'HeatingÐagrêe Dâys
· Intermountain Gas Co. Prices
· Consumer Price Jndex
· Bank Prime Loan Rate

· 30- Year Conventional MoitgageRate
ÍI Gross Domestic Product

· Idaho Per Capita Personal Income
· Weekend Binary

Model Developm.'

, L

,.J

PeakM¡ontn¡Usagedels
November.. February:Models

Variables
Oependent: "ljistoriçaIOaily Usage
Explanatory: H0065

JGC Prices

Weekend Binary ..

ModelSignifiCârice
R2

t-statistics

J

~J

j
J

,1 39



Usi'ngthePeakM:ocJels
ModerStrLlcf:'

Usage=C + h(HOOßp) - p(IGCprfee) - w(~nø Binlry)

January Example
'Usage: 2.p07 + 0, 122(HDD65) -" O:08S(IGCpnCé) -0.155(no=0, yes1)

Usage: 2.507 + 0.122(81) -0.086(8.71) -0.155(0)

Usage := 11 ;6ttenns pe cuomer per day

Forecast
Replace Actual Degree Days wíth Design

Degree Days

~
Non-Peak Month Mod:el

Dependent Variable',' ,- --,- ',',;.. "',' .... ,"".. .' . ....... ..

· Monthly usage per customer

· Tótalcorèmarket usage vä.individual
customer class usage

· Formula:
Monthly Customer ClassUs8ge/ MönthlyCu$tomers

'~
A~Al Model Deveiopment
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Non..Pea,K Month Model
Independent Variables Tested

, J

""'1

ìZ
:'"'

L"

· Actual 6S Heating Degree Days
-Intermountain Gas Co. prices
· Seasonal, MovirlgÂverage& Lagged Prices
· ConsumerPricelndex
· Bank Primel.oanRate

· 30-Yaar Conventiona.1 Mortgage Rata
· Gross Domestic Product

· Idaho Per Capita Personal Income
· Idaho Housing Starts

fl,

I"

N" Model Develop""enl

lj
~,

fl'.

¡

Non.. Peak Month.' Usage Models

I

. ¡

March ..OctoberModels

RS-1 Variables

Dependent::HfstòriêaIMônthly Usage
Explanatory: ,Monthly HODeS Data

RS-2\Îariables
Dependéht~ , '.'. HistórièallVonthly Usage

Explanatory: Monthly HODeS Data
Moving Average Prices

.J

lJ

J

LJ
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Non..Peak Month Usage Models

March.. October Models
GS Variables

Dependent: Historical MonthlyUsage
Explanatory: Monthly HOD65 Data

Winter Trend Binary

Price Elasticity

Price...Elastiti1yJS .definedns:

The percent change in dernand

for each 1 %chongein price

.~,'", ,lNtdAlnOOCO
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Embft~ded P,çlceEillasticity

"'For the Peàk Moothsof November- January ,

Usage...per.Cu~tOri:ef by
Geographic Area

~Weather is animportan:tdrive.r in usage
percustorner,foreça,sts

)-Geographjcal Area speoifio weather
results in better usage per customer
nUrnbers:Whenapplieq to the moçiEds

J

.,.1
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",yer differenêe in the

customers use natural gas in differ
åréasof tstate?

UsaQeperCust()rner by

Geogråph:icArea

. ::i,:!::::::'!?V:!'.ii::j.,".~':¡~:~:!!:".\.::-.\:/.::::::'::.:::::: - -)::'!'H:~..;;'.:i.m'¡F.¡/:.~- :::::., -.__.:;::.::: ::":;l.::l:::.;):-..;:::'::'2"'U!"::::::

)ì Canyon County and State Street Lateral

diffcult to segregate ussge

~Installed Meters on the Idaho Falls and
Sun Valley Laterals to collect usage data~A,l~'O~Cl

.i','..",:.",::" :.-" ,.' ,'. ',' . ',..:::

SùriVålteylatera I

)0,5 years of datacoUeeted

,)-Developed a' regresšiôn möc:le1 that

included HIDID65 and:Dally SnowfaUas
explanato,ryvariables

.., ". ,,-.'. ,....... ..._...._. ---.. ...,.. ....-.._-.... ._. -,--, ..

~l\odef c;()nsistel'tlyforéca:stlow when
compared to actuals

~Å., ,',lWAIN'nGJç~
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Sun Valley Latera.1

fl'
~-

)-Analyzed average usage per customer per
degree day

)- Usage onapeak day was roughly 3
thernis ,per customer higher than' the Total
Company ,model

)-Adjusted the peak-day period upward by 3
therms per customer

n":

~, :-."
,
t:..~_:~:

J

"'J

,,'

L

¡

Idaho Falls Lateral

; 1

¡

~,)

~'4 years of data collected

~ DeVelo~e?aregressíon rnRd~I,..that
included 'fl;DD65 as the explanatory
variable

~OveraU model was not statistically robust
and comparisons to actual gave poor

results

J

J

cJ

~Å:'~fl GA CO
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Idaho Falls'Lateral

);.Artalyzed average usage per customer per
degree day

). Usage on a peak day was roughly
equivalent to the Total Company model

); No ,adjustment to the Total Company
model

--~

Questions or Comments?

~
A~A1H'
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Demand : Supply Be DeliverabUity
!

Idaho Ecol'df ~,i i:
IGCCiôlí' 1r t :

,Deigwemtl ~
Re~enüai & :

Commercal U$age i
.

IndustnalDeårid å;.-..~::
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Large Volume
Cuslôl1er Forecast

J

J

J

, ,1'"

J. BrentW¡Jde
Dlre$lor~Marketlng.'&..lfldustl"al.$èrvices
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LARGE VOLUME
CUSTOMER FORECAST

OVERVIEW

· This report summarizes the 110 large volume
customer's projected demand which was received
by way of a...rvey in the Spring of 2009.

~
n~NTAI

QUALIFiCATIONS OF
LARGE VOLUME CUSTOMERS

· 200,000 therrsper year

· One year",cQl'tract minimum
· Agrees toa Måximum Daily Firm

Quantity (MDFQ) for peak day use in
therms

· Located on Intermountain's distribution
system:

· Transportlionissitespecificonthe
distribution system.~Å lNAltl

n~~(OMPA14Y
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TYPES OF LARGiEVOLU:ME CONTRACT
CUSTOMERS CURRENTLY SERVED

17.. Potato Processors

36- Other Food Processors

3- Chemical &, Fertiliier
18- light Manufacturing
27- Institutions
9- Other Companies
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FORECAST

· BASE CASE

· HIGH G'ROWTH

· LOWGROWTH

Base Case Forecast

· Scenario based on survey results

· Adjusted for known events and histrical data

· Marketprojection$incluclecl

~Â INMöAJ!'
f'cA¡coMM....
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Base Case

· Sustained growth -0.90/0 compounded

- Most growth planned in Other Food
Processors Group

J

J

cJ

j
:j

.-- - - -..

Hig'fl'Growth

- Natural gas prices competitive with other
energy sources

· High Tech Solar market having the largest
impaet on Manufacturing Group

-Additional Electrical Power plant in 2011
· Additional Ihstitutionin 2011

~
Ã, ',.lN,' '. " NrAlH"
H OOCQMY
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Low Growth Forecast

-Gas prices less competitive with other
energy sources

· Soft AglVarkèf
· Economy remains soft

~.,,~

Base Case Growth

1n 1:,OOlYS of Theris

l't(Pr 2011

92
2013

92100

2015

,$2
OtFø~, lt.s '11;00 11,00

Chetåi & Fert 30.. ,3q
Maiiutac_ 18,100 18, 18,1.e,~ -WlI 11,100 15'-

0t Z1AØ 2l,lI 21,8

To .l 24_ 24.35

'~;,~
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FiJRMCONTRACT DEMAND

· No forecste il'crea$e of contred daily firm interstate
trnsporttiOn for the large volume customer group

. Traiispörttìons Only Customers CönlrctDemand

· Exi$tíngfirmbondied $Sles forL V-1 sel¥ce.Îs approximately J3,000
therms .per day, which is.,. p~rt of the to.. .. I Interstate transporttin
contracted by lntermounfm Gas Company.

ri
LJ

f1
bJ

· Use of Contrct Demand rather than Load Shape

· iotallndustral or Contract usag 1S 40% oHotal through..ut

~.¡,~'
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i;, .:~

,

to:

¡, f

."- "', .'., .. .'. " .- - . ... ,.

QUESTIONS
,
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J
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W'

Supply & Detiverabilty

INTERMOUNTAIN GAS COMPAN
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Jon Whiting
Manager-Gas Control

~-
n~ :A14'

54



'1
J

~l

r~i

(°:1

'1

1

fl"r:.t

fl:

t.:
!:~. -

Load'Duration Curv~

· Load Duration Cue: A forecast of daily gas
deinandusing 'design' and 'l1onnal'
temperatues., and predetennìned 'usage per
customer' formulas

· Design,ed to help hìghlightcaacity c,onstraints
at sensitive aras of the system
- Interstate Tranporttion
- Distribution System

U

d
LoatlDiiralionCurve

· Based on Currently Existlg,ResPufcès

J

U

J

J

c.J

· Potêl1tÌàlcónsttaintremedieswUi be identified
later

· Storage nianagèínent'"

N'
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Load piiratîoti"CurveKey Variables

· BaseOon(jesigtiweather conditions

-Low, base ,and high growt core maket
customer projections

- Customer usage per degree day

· Firm daily contract demands lor industrial
cUstomer usage

· Projected retail prices

'~,'¡"~

Load Diiration,C,!rve.Metn,odology
(Total Company)

· Model Structire '"
Usage = C + x(Weeke,ndBinary) +y(H006S) + z(IGC pricê)

· January Peak Day Usage Per Customer Examplé
Ulage'" 2.5p1.. Q,15S.íno=Q,ye=1)+ O.122(HOOis~- O.08G(IGQ pr)

USáge= 2~5Q7- 0.1550)+ 0.122(81) - 0.08(8.71)

Usâgë = 11.64 them pe Clr pet day

· tL64Thèí'tns/10 = 1.164 MMBtu UPC

· Forecast Customers .UPC (MMBtu) = TotalCOte,Usage

· Total COre Usage + Industrial Customers CD = Total Daily Usage

~AlN"
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Design CapacityolDistribution

System

· Idaho Falls Lateral

· Sun Vaney Lateral

· Canyon County Area

· State Street Lateral

!~.

Load Diirati():ll ,CiirveMethod%gy
Idaho Falls Lateral (IFL)

· Model Structure

Usage = C + x(Week:end Binary) + y(HDD65) + z(lGCprice)

· January Peak Day Usagë Per Customer ,Example

U$age=2.$(7.; 0.155(no=, yes==1) + O.122(HDD$5).. O.086(IGC pric)

IJsage=2.507 - 0.155(0)+ 0.122(89)--0.086(8.71)

Usage = 12.62 therms per customer per day

.. 12,.62 Therms /10 = 1.262 MMBtu UPC

· Forecast Customer * UPC (MMBtU) = Total Core usage

· Total Core Usage + Industrial Customers CD =: Tottl Daily Usage~
t\~A1N'
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LoadDuration Curve Methodology

Sun Valley Lateral (SVL)
· Model Strcture

Usage =.G +,X(eekerid Binary). +y(HDD65) + z(IGC price)
· January Peak Day Usage Per Customer Example

Usage = 5.507 - 0.155(00=0. yes=1) + 0.122(HDD65) -O.086(IGC price)

Usage = 5.507 - 0.155(0). + 0:122(8&) - 0.086(8.71)

Usagé'" 15.25 themis per customer pe day

· 15.25 Therms110= 1.525 MMBtu UPC

· Forecast CustomerS*UPC (MMBtu):: Total Core Usage

· Total Core Usage + Industral GustomersGD :: Total Daily Usage~
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Load DiirationCurveMethodology

Canyonçounty Area (CC)
· Model Strcture

Usage = C + x(WeekendBinary) + y(HD065) + z(IGC príce)
· January Peak Day Usage Per Customer Exampfe

Usage:: 2.507 .O.155(no;:. yes=1) + 0.122(H1JÖ65) - O,OOO(lGC pt)

USage = 2.507 -0,1'55(0) + Ö-12i(t7) - O.oaS(S.11)

U~a9e:: 11.06theltspét Clstrtétper day

· 11.06 Therms 110 = t 106 MMBtu upe

" FarecastCustome,l$" upe (MMBtu)= Total Core Usage

J

J

. J

· Total Core Usage + I nqustria I Customers CD = Total Dally Usage
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,Load Duration Curve M~thodology
State Street Lateral (SSL)

· Model Strcture
Usage:: C + x(eèkéhd Binéry) + y(HDD65) +z(lGC price)

· January Peak Day Usage Per Customer Example

Usage = 2,507 - O.155(no=O, yes=1) +O.122(HDD6 - O.086(lGC price)

Usage = 2.507 - O~ 155(0) + 0.122(79) - 0.086(8.71)

U$3é = 11.4 therms Pé custome per day

· 11.4Therms 110= 1.14 MMBtu UPC

· Forecast Cusfomers* UPC (MMBtu) :: Total Core Usage

· Tota COre usage + Industrial Customers CD :: Total Dally Usage
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Supply & Deliverabmty
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rdåho Economy
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Demand
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I TIl.ditiOriSI suppl.... &11Deliverailf Resources.J

INTERMOUNTAIN GAS COMPANY
2011-'15 INTEGRATED RESOURCE PLAN

TRADITIONAL SUPPL Y RESOURCES

David Swenson

Sr. Financial Analyst
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TRAOlTIONìALSUPPlV RESOURCES

tRP I Gas SUDWy P~nnmg

(.')'~:'d:___

L

.. ' Purpose? To meet
expectations of our custo

')- Reliabifit (365

,)- Security (den

)- Competitive
)-

U

fJ'
f::
L

1

J

TRDlTlONìAL SUPPLY RESOURCES

II 
The Gornpany managesa.¡Portörio"of gas
supplies, storage, and transportcapaclty

· Seeks the mosteffcÎehtm'ixof resources -
spot vs. fang-term, basinsource,pricirig,
seasonal, expiring.' vs.new cOntracts

II Seeks diversity 

(producers, marketers,
fina.ncíaI1markets;seasonsl,locstionetc.)

· FrequentfyevaltJâLêthepörtôlio

J

, 1\._C-"j
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TRAITIONALSUPPL Y RESOURCES

Gas Supply.. Larger Market Demand Trnds

· Demarid grOwh for direcfsales has weakened with
fheGlobalqowturn but electrical generation demand
contimiest() groW'

· Average use continues todecUne
~ Warmerweather trends
)- Higher price- pnceelasticit

)- Energy coes and conservaton

· HistoÂcallyhigherpncesha\ie cause some longer-
term demand destrction (mostIyJncjustrial)

· New production vs. static demand~A~AI
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TRADITIONAL SUPPLY RËSOURCES

,.",

,

WhalareTradítiol1âJSûeelyResotlrcs?

n""

~:: :i
j'.:
"

'1
~:~;J

· Natural gas supply; the hydrocarbon

molecules or "commodity"

· Storage facilty capacity
· Interstate pipélineeapacity

.)- Capacilyrele$$e
)- Citygate deliveries

J
f~l'
',:
k~-

i

TRAotrIÖNAl.Sl,PPLYRESÔURCES

Natural Gas.. What is it?

· Naturally occurring mixture of ,combustible
hydrocarb ases found in geologic
formations under ground .'

· Principall" ane
. ílProducedi

underground
· CBM, tight sands
· Horizontal driling & h

by driUlng into
oil wells

ons
lie fracturing

J

.J

~"~NTJl

73



TRADITIONAL SUPPLY RESOURCES

Wher DOaS"OUt' Gas, Come From?

· Canadian gas supply (55-60%)

)- British Columbia
~ Albert

· Rockie,s' gas supply (40-45%)
~Wyoming, Coiorado, Utah etc.

· Access to supply largely dependent upon
available transport capacity

~n~Al'
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TRADITIONAL SUPPLY RESOURCES

"l
,

Gas Supply.. Forecast

f'd),
~:d :

t:

n'::

t.,:","

! ~ -.-' ~

· Reserves

)- Proved '1$ Unproved

¡. Total' or Ultimate potential

· Production

~, .
nl~lflA1f~(fn-Álw

:J'L.

:J

U

i

LJ

U

J

U

TRADITIONAL SUPPLY RESOt.RCËS

Gas, SuppJtForecast

· U.S. reserve forecast and production increasing; robust
increase i.nRockies

~'RlgCöul"ts&Cömpletionsoff2()..3() yr.f1igns
)I Steeperprodoeticmdeclineeurvs
~' Mature Qc\$il"s (WCSf3.gl.lfon&øffshore)
)-"poni~stieoØvction slowet bypermi" delaysete.

from regl.and environmental' con aints; large
acreageoffíimit

)-BØtfom line:tightsupply vsdemand

~
n~NTAlrf
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TRADITIONAL SUPPLY RESOURCËS

GS$ SUPlfyFörecast

· Future growth

~ Undiscovetedreserveestirnatesirtcteasing
~. New discovéries: tight-sandsi.'CBM&shale
~RockiešêontinUeto show growth

Ì"1"fjcl;nõlogy.".is. .kev....(e.Q. ....h()riiQ.l1t~f .dri'lling
and massiVe hydraulic fractring)

)-Imported LNG may become ,more critical
~ Alaska and McKenzie Delta supplies?
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Figure 5

WCSD: Conventional \Is.
UncOnventional ProdUction
Additión$Sy Year
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TRA01TIONAl SUPPLY RESOURCES

Gas Supply - Pricing

· Natural gas market is liquid
· Price follows supply/demand fundamentals

)'Basin/hub index pricing

)'Nymex futures, financial and natural
(storage) hedges. strips, price swaps,
options, etc.

· Prieevolatility - both short and long term:
-Pricehist()ry& forecast

TRDITIONAL SUPPLY RESOURCES

Gas Supply - Pnre Volatility

· Factors in price dynamics/volatilty
)'Weather
)- Gas-firedelectrical generation

" )- The economy

~ Demand elasticity, equipment effciency &
building codes

~ Non-linear demand curve (peak vs off-peak)

, )- National and regional supply/demand balance

~NTAI'
n GA CQM
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TRAITIONAL SUPPLY RESOURCES

GaSSapply.," Price Volatility

fl....,...,
L.:J

· Factors in price dynamics/volatilty cont.
~ Storage levels
)-Reserve growth and capacity

)- PIpeline capacity .constraints

)-Access orrestrictions/barriers to drilling

~Globallnational political Issues
)- Price of alternative ,energy sources

Äß'
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TRADITIONAI SUPPL YRESOURCES

InttJrmoantain'sJRP,BticeEarerasl

· Base, High(2) a.nd LoW(2) price forecast:,

); Obtined two distinct forcasts from two

rnultìnational energy companies
). aterialvarlation between two companies

). andmiñõs one and two std. deviations from
base scenarióusing regressiobased analysis

)-Calculated each yeatsWACQG and end..use relan
prices for each band

~t\~
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Forecast Prices -: Sumas -: Based On NYMEX COB 1.,-2010
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Forecast Pooes -.Aeco- Based on NYMEX COB 1..6..2010
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f) TRADITIONAL SUPPL V RESOURCES

,.1

f.........J.. '

~:: ;
t-,

Gas Supp.. PricingSul1maiy

· Prices are driven by supply and demand
fundamentafs

· Long-term. short-term and intra-month volatilty
· Supplyldematld disconnects drive volatilty
· Future pdbes look to rel1ain someWhat flat in the

shor1r run but forecastsprediet they wil everituaUy

begin tostrengthen äs the economy begins to gJ'OW

'. Financial rnárketsmay not fuJlysoften volatUity but do
providematket Pártiêipantsability to hedge risknu

~"~A1N'

t)"

t::,

')..b'

1

TRAOlllONALSUPPL V RESOURCES

lnterstafe.,.rran:šttôtttít1'Caj)aclt

:J

.J

.. All interstate pipeUnes are êOmmÔr:fcaftiers
li Intermountain hdldsfirm;iong-tetteontraøts for

interstatecapacíty on fout.(4)pjpeUnes~1WU.S. and
two Canadian

· All gas directy delivered to IntermoUntain cöniès
through .tbe.Northwesfsystemi

· FìitCApacity on Nortwestis determined at botb
receipt and delivery points

85



Williams
Northwest
Pipeline

-...,~-0__
4. ~"'_.lMCi _~ØI

TRDITIONAL SUPPLY RESOURCES

Interstatff,Tran8Portation Capacity -coot.

Il Capacity rele,ase
)cPurchasecapapity not needed tiy øtberparlles
)iOff..sell exossêapaciiy

.. Citygate delivery"...

· Future mainline expansions: proposals to move
Roekiesgaswest;generaUy,if marketswUI

pay, pipelines wil buUd

~A~Al'
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CAPACIT :RESOURCES

fnterstatft T.tn8Pôtttítm Capacít - Northwest maity MMBttiJ

2012

41,14
U542
9100l

26.00
274,316

143531

~J.lNAI'flwcoMl
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Potential Pipellnesto serve the Northwest
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fRADrtlONAL SUPPLYRËSOURCES

stORAGË

;J\c~,

J

J

,J

I

-What is storage?
')- Natural or mad-made structures where gas

can be injected and stored for later retrieval
)-Gas is normally sto,reddurimgpe.rodsofJower

demandtlpwer prices"
)-Gas is then withdrawn during periods ofhigher

demandlhigher prices

~,.t~, ÄJWnGA~
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STORAGE RESOURCES

· 
Why do we need storage?
.)- Supply curve somewhat linear
)- Transport capacity is very Unear

)- Demand curve is not at aU linear ......

~Very expensive to delivetneedlepøak
sup,pUes with interstate capacity algne

~Storge helps to enhance , delivery efficiency
whileniinimlzing costs by balaricingifJat
dellv,ràtiJe ~uppnes with $ê,asonal demand

STORAGE RESOURCES

How ìt is Used.. Whatis irs Value?

.. ItNeedle" peaking
· .. Winter öaseload
II ,Day..to~dâyJoadbalanCirlg

· System integrity/emergency issues
· Naturalpricel1edge

'~
.À.'.I~ÀlN'n~~
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STORAGE. RESOURCES

Considerations

\.!

,",),
t:::
L

n

.. Typé
)-liquefied Storage
~Underground

· Location-

*Marketvs Production.....
); Transport GapacityRequirement

~i INmAlN'
. nGAieõM'"

: J

11
t".

f
i

STORAGE RESOURCES

J

· Natural gas is liquefied by cooling under
pressure to apprQx.minus 2600 F

· Generally stored in above-ground tanks
· Liquid occupies 1/600 volume of vapor
· Nearly 100% pure methane
· Non corrosive, non-toxic and safe
· Boil-off wi1 occur

J

J

'~M(JNÀiN'
l'w'eöNY- .- ~
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STORAGE RESOURCES

Liquefied,.Storage..,Characterfstics

· Liquefaction process energinte,nsivs; high
cyclìng cost ~ expensive

· Liquefacton period comparatively long which

limits abilty to cycle, inventory
· High withdrawal capability
· Generally used for needle peakihg,system

balancing andsystemintegrity issues

~n~

STORAGE RESOURCES

Underground Storage

· GeneraHy developed in saft domes, depleted
well structures. undergrQundaquifersor
other porous geolpgical 

fOlrn ation 5
-Max ily,with~ra\Nal,Je$sthtlnTLS;operating

cap " ,'isdependentupon inventory level
and ptêSsl1re(declinesås pressûresdrop)

-Injections comparatively faster and much
less expensive, than LS

· Cycling costs are comparatively low

~,.i~.nwCO
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STORAGE RESOURCES

Location & Type øfStorage uSêd by Intermountain

Vj
~:: :1
r::
..:.
l&:,:

· Nampa. ID LNG -liquid.(lntermounìain)
· Plymouth LS, WA - liquid (Northwest)
· JP SGS, WA - SGS undergroUhdaquifer

(Northwest)
.. Clay Basin, Utah - underground depleted

reservoir (Questar)
Q.......
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STORAGE RESOURCES

Inteountain's 2011 StorageStatistcsfMMBtl

22 Tf.2
12Ø Tf.1
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Questions or Comments?
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Idaho Economy
l

rrGC~._
Load Duration 1 ResidentÎaI &
CuT .......r=C

Demand
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i Supply & DeliverabHity
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Š
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NON-TRADITIONAL
SUPPLYRESOURC£S

Russ Nishikawa

Engiineering Services
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Non- Traditional
Supply Resources

Provides additional resources to
meet "peak day" design loads by
decreasing the gas load using
alternative fuels or supplementing
resources

Alternative Resources

Researched six supply, resources besides
the traditional interstate supplier.

1. FuelOU
2. Coal
3. WoodChlps
4. Propane
5. Portable LNG Equipment
6. Biofuel Production

Ä1'
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AI tern ati've Resource #1

, )

i

i

n

riu

· Fuel Oil
-Industrial application

- Decreases LV load - 10,000- 15,000 thlday
per customer

-- Up tothree days of onsite storage
.. Pacilities, equipment cost is .. $150,000-

$250,000 plus O&M

~ J

:),\1;.-"

¡

Alternative Resource #2

· Coal
-Industrial application

- One existing LV customefllocatedin
Rexburg,lOwith,coal burning 'abilty

-- Decreases LV load ûPtö'1 ,800 thlday

."2().. 28rniUionBtu per ton
-Typicàlly reqlJlresrail.'.access.ândspeêiål

permitting

J

J

~n~H'
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A:lternatlveResou:rce#3

.. Wood Chips
- Industrial application

-One ,existingl V customer located in
Rexburg, 10 burning woodchips

- Decreases LV load"" 5,000 th/day
....Typically stores a2 - 3 month supply
- - 9 mlUionBtu perton,.(22Ibslth)

,~lt~'

Alterna,t¡ve"Rasource#4

· Propane
--Industrial application
-- One:gaHon. is.. 92,000 Btu's
-- Currently no: existing customers whO have the
abilitytouse propane.,.

-- Typicallyseven peak days of onsitestorage
-Façiliti~cost is.-$600IOOO-,$700,OOOplus

O&M

~A~
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. . Alternative :Resource #5

f..')'.'

~:\

Li

.. Portabl,e LN.GEquipment
- Industrial or distribution system application
-- 150 -650 psig delivery pressure
- Typical facility can send out 50k-90k th/day
- Equipment cost $1 - 2 million pilus LNG

-- Cost to lease is $200k - $300k perrnonth
fl..

j
I'..c

',.'..........J....

',',',

L...

'j..

6:,

J
()
td

j

AllêrnatfveRes()urcè#6

-SiorÛelProduction
".' ',' -""-,,,.

- Utilzing organiCmateriálšto produce a
renewablegassuppJy

-- Severalproduction faCilitjesi,nJdah~thatare
capturingmethanei none can transfer to IGC
facilities at this time

- Possibility of more faciJitieswith the large
concentration ofdaJde$,in southern Idaho

J

J

~Ã INRM'flGA CQ
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Conventional DeliverabiUfy
Enhancements

~t\~)

Deliverability "Enhanoerrients

Researched three options that can provide
increased capacity within the existing

distribution systern

1. Pipeline LoOp

2. Pipeline Uprate

3.CbrnpressorStation

~n~Al'
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Pdl
Capacity Upgrade #1

· Pipeline Loop

"JF......
e-

n.::..

t.)

- Loop existing constraInt points

- Use of large diameter, high pressure .pipelines

-Significant Increase in capacity

-Redundancy and security

Ä!'

( J

fl
~.

¡

Capacity Upgrade #2

i .J'",.

iJ

J

J

.PipelíneUprata
-Increåse theoperatlngpresšure. o.fan

existing pipéline
.. Ma.ximizescapa,city in the existing pipe

- Can bé a low expense capacity upgrade
option

-- Limited by safety consideratIons and pIpe
regulations

/
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Capacity Upgrade #3

-Compressor Station

- Distnbution System appl,ication

- Typically applies to high pressure, high flow
pipelines

- CIS cost is "'$1 -5 niUliondependJngonsize
- Must consider land availabilty and site

requirements

QuestionsorCo.rnments?

.~j,~R'
fl,# CQMl'
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Supply & DeUverabUity

Traditonal Supply &
Delìi,bility ~esrt

J
NQt~mdltôn$1

Re.soure

Promoting Natu,ra,I... Gas ..Effciency

Byron Defenbach
Market.Pro.duQltancjServiçesManage,r
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Natural Gas and Our National Energy Picture

.Naluralgãscu..l1t1y meets about 24% of our nation's
energy needs.
.Demand is expected,to grow.
-Natural gas 

jltfe 
cleanut-burning fossil fuel, and is

highly effclert

.97% of the natural gas used in the U.S. comes from
North America.

.The U.S.. 2.2 minion-mile underground delivery system
has an outstanding safety reCord, 4nd can deliver in any
weathèt' conditions.

Natural Gas Equipment Efficiency

-Technology and innovation are yielding hew
ways to meet il1creased energy l1eeds and
maintain the environment
-Newerinätö:ral gas HVAC equiprnel1lhas become
far more effcient as State and Federal standards
have taken effect:
-And âsòlder,tess..ffclel1tequipmel1tWearsout,

it i,s replaced with newer, more efficient units.
-Thus, the whole user base grows more effcient
each year.

-This is today's market

~,lt~AI
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BUll di¡o g and 'EemmentEfficiency
-New state andñâtionalenergycodês ensure that
structyrescU'",bullttohigli"r standards, ..and are
muçhrpore effcientintheiruseofnatiu~alga$.
-As with equipment, when older units are
remodeled or expanded, they are upgraded to
higbercodestandards.
-Again, over time the whole user base grows
more efficient.
-As a result,tod~ys averlgehouseholduses
32% less natural gas than in 1980..

-This is today's market

JUl'

J

').,L
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IGC~sNatl.ralGas..C()hsérvafi()h
CusfomerEducatiort

-IGC website,i,ntgas.com;contai.ns detailed

information regarding el1ergyconservafionfor
hÖmé$an~bysil'e$$e$. ",The site s,ervè$ an '
average 36,000 customer-sessions per month.

,J

-The Ene..gYCon$ervationBrøcbure,whichwas
mailed to all 310,000+ core market. customers In
Janyary~1)10,i$. aJsoavall~ble ,on ,thevvebslte.

,.1

j

~,
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IGC's, ,'Natural Gas Conservation 

Customer Education
-IGO Ctistornérscan acces their billing and
consumption history onllnetomönitor thêir gas
usage.
-IGO customer commiinications, advertishig,
and other marketing informationalleJ'coorage
high efficiency.
-rGC customer contact and marketing personnel
are equippedprovideenetgy effciency
information.

l\lN

IGC's. Natural Gas.Conservation 

Customer...Education
IGC will, also prornote~nergy effçiøncy:through
the, Direct US~Qf nattralga$.

.DireCfüse refers to' usinsinaLuralgasln' ai residentfaÌór
CQmmørcialcapaçitsuchu sp4lce lleating"water heating,
cooking, and clothes drying.

"~Fl'm ateourcedandênvironmenl _1$, diret use of
n.tu~lgállwheneverpQSiblemakes the most sense.. ., , , ,-, .,'-
.Ttlišeffcienfüsewll SêNetcflcp hatumigas priçes, and
ultmately, electricltpris, lower in th future.

~
n~A1N'
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Thel'GCRole.in
Natural: Gas Conservation

r.:,i'.'

t:,

-IGO remains af,dnitintheRebuild.ldahoenerg
effciençy upgrades PI'l'rn target . toward

public agencfes.andentitlè$
-IGC is an acWivOl(¡einthiLegisJafureandln
staewide, building associationaetivtiesl'latve

to energ cOdes and régulatiol1.

-IGC has provided linaneialassistanee to IDWRandto
the U of I lntegratedDesign lab tofurter their
energy efficien $" trining.
'The Gas Techn
In ongoing natu
STI reearch aii
that collaborationn

~'i
j....~...... ;M'nGA~

J
1)
i...~:.....:.

, j

ThelGC Role in
Natural Gas Conservation

-,IGO has partcjpate~,ll1el1l"conSel'tJon, eminal'âtthe8oÎS
Public lIbraryfBLM;Di:QfThel~atio Greenf:xpo;andatvariøusSenlor
CitIzen Centers. . .

.¡GCis a member ofthier1erySolutiônsOenterRenewable'EnergyWorkgroup. '

.IGC asSï$tedldâhô OER in the déšigl1:iôftheståfe,Energy eftêler1t
Appliance Rebate P SEEARP), Thisasistance included
selection of the fu

consumption
ImulUsfunds

J

U

J

-IGOhas WOrked w'

datate energy cons
for'the state's prirna

~,
n~AlH'
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ThelGCRolein
Natural Gas.' Conservation

"IGels an ENERGY STAR utftPll'net. Throghthl$
partnership, we promot el1é1efciecyin.the :new and
eXÏ$ting residential markets through tle use of high
effciency appliances ,and enery-effcrøntbuUding
practices and stndars.

"Over 300 ENERGY STAR Qualifed homes have been built in
our servlceterrO' In the Piisttw year-

,~
j, Itm,' ,NTAlfJGf~

ThelGC Roleiri
NatlJratGasConservation

Accördihg töENERGY STAR, the ènergy effçièney
åehieved bythèse homes iseqtiiValent t()~

"Elimil1ating theemislonsfr 200 vehicles
-SaVig over 109,000 Ibs of coal
.Planting over 28 acre of tr
.Sa"ing l1omN\yners $127,842 plryelirontleirenergy biUs

~"Â,. !NAlM'OGfCO
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Intermountaiii.GasCom pany
Demand-sideManagementlDSMl

· IGC has continued its evaluation of natural gas
effciency and conservation opportunities.

· The ana,lysis and deployment of such measures is
known as Demand Side Management, or DSM.

· To ascertin whether DSM measures can provide a

peak-load resource,asJllleUasyearround effciency

· OSM includes behavior l'odification" as wen as higher-
effciency natural.gas equipment.

· We compare the costdfDSM(reducingthe demand)
vs.thec(istofbuildil1g,additionallnfrastrucfureto.
serve the demand.

~A~tt

J

d

l:ntertountain...Gas.,'Company
Dernal1d..side,ManagementJDSMl

· The steps in ()l.rDSlvprC)CØt$,are.=

1. Establish Broad DSM Objectives
2. Address the fullspèctrum of DSM
opportunities. . '. .

3. Perform assessment of DSM Programs
4. P~ogram Selection and Design .

,j
~,Å~
n ÇAtXJMP1f
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Intermountai:nGasCompany
l?~mand-side':Managemèrit.(DSMl

IGC'"s OSMObjêves'
· Providecustomerservice
· Accomrtodate high effciency andoff..peilk load

growth
· limit the nee for ne staffng resource
· Maintain competitive position as low-eöstenetgy

pro\f.ider
· Provide envirönmenti benefIt
· Focussolely:øn the t'oslcO$t-effetve DSMmeasures

~.j;..'..,~OGl,~

Intermøuntain'.Gascompany
Demand..$ide'Management..(DSMl

DSM Backgrøund
· IGC evaluatêdDSM in'thèmid..199()s
· Due tòspecific costlbenefit uncertinties,lPUC

otdeted IGC not to dèplôyanyDSMpf'grams then.
· lñtetruptibleiô(lustnaIC(UltlC1$weretbecheapest

andêilsièst peilk..managèment toolsns,d,l)ylGC.

· IGChas,cøntinuedto monitor DSMtrends and.

developments. ... . . .... .. .
· IGC engaged NavlgantConsultingtôassisl in anew

DSMevaluation process.

Ä!'
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Intermounfain Gas Company
Dêltand-side.Management.(DSMl

t:l.....

(

'1
~.. :t:

~/

::l

· Naviga,nts worl(emploYédeslablished, proven'gas
DSM.lleasUres itll!racticeat other gas utilities.

· IGCprovided customer and service area information

and otherpèrtnent data.
· The~nalyiliswasai$ObrÓklndown by 

the geograhic
I GC-$ystern laterals used in thelRP.

· Navigant"s portolio inciuded ductwork and insulation

improvemériÎ$,applianceeffciêncy upgrades,

windøWSlal'dotherbuUdJngenvelopeenhancernents~

~,n~Ál'

J
t.......j...:,.-.
Il.e:."

I
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J
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)
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Intermountain Gas.Company
Demand..de Management (DSMl

Screening and Ranking
::,..':'::'-'. ":':':':.::-'-, '.--,', -"" :""....:... : -,,:..':.:':.:',:-:-':

.vvechose to,considerfirst,progrlms Which would not
duplicate electrica' utility programs, would ,not be
redundant withrelrd t(), codes or otherregulatio,ns,
and would provide a trly, ad(jjtional, energy, savings.

· Cost-effctiveness was importnt, but also the
measures had to impact the gretet number of
customers and their most significant gas usage.

~
At;~ ;A'

I ntermountain.,. Gas Company
Del1and-side Management (DSMl

ProgramSelettiortandDeslgri

. 'Geis reidentalmirkstgnJenla cbm;ist of newç()ri8tuction,
conversions, andoul' elÛstlbg customers.

· As déScnbe eadiel',therearesome gèOl"phicalpartcUiars wit
regard to weatherandoor sys capacf.

. Approaches and ptol"ms, therefor, wil be deviséd and

deploye within this frmework.

~
ls~l'rw
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Intêrmøuntain Gas Company
Demand..side.'ManagementiDSM~

New ConsD;uctiC)1l .,' ,... ..

-Since ne"W-cønstlctioneffc¡ertcymeaslJJ'~llll"eady

offer significant energy savings and increased home
comfo.rt to the purchasl,ng homeowii~r, lGCproposes
to continue litspromotion of high-effciency new
construction in our advertising, bunder association
partcipatlon, and through our ENERGY STAR Utility
Parter activities.

j

fJ'

¡..........

l~

':1

· This market-based approach makes the most sense in
this market.~~~AI'(~i;SCOM

1

J

:J

, 1

.1

Intermountain Gas Company .
Demand-side Management (DSMl

Existing-homes - focused on avoiding lost opportunities

· IGC Wii èontinuli to offer a $2ÒO rebate, if the
homeowner installs a 90%-or-greater effciency gas
furnace at the time of conversion.

· IGC is considerin . ering a $30 r
home,owner ins natural gas .

r energy factor (EF) a

if the
heater with a

time of

,J

.)

'l
i

__-:-"CJ
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Intermountain GasiCompany
Demand.side'..Managemeflt,(DSMl.ProCèss

Existing IGCCustomers - Gas to GuUties
· IGCproposes..to offer a $200 rebate when a

homeowner replaces å 6elow-90%effciency natural
gas fum ace with a 90ok-or-greater effciency gas
furnáce.

· ISC' proposes a $~Orebate\Vhéna hómeôwrier
replaces a below-.80 energy factor (EF)naturafgás
water heater .64,riJreater EF natural gas unit

~....~AI'O(¡~

Intermountain Gas O,ompany
Demand-side ManagementlDSMl Process

Implêmetltation
· The additional programs - wa,terheater9onvellions,

a~d gas-to-gasf~rnaçtlancl\Nater~~ateruJ)Qr.~des
could bé deployed iii a. pÎlat prograrnon the Idaho, i=alls
lateral in 2011. Expansiôl1 êôuidcômelate..basedon
the pllöt results.

· lli~fIJrI1a.çép nifbr êonvèrsiônsisab'eadyin

pUilcê.e ", '......, ",'. e.
· Out adve ingprornotion of high-êffciencynêw

homes and ENERGY STAR could begin as eãrlyas
2011.

~Å INNTAlN'
UCASCOMPA'I
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Conclusion
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.Naturalgalequipment effciency makes econorr1Îc and

environmel1talsense in today's new energy era.

-Ever-increasing and mo,re pervasive standards and
practices wilcontinue to, improve the energy effciency of
IntermountalA'sêus ts.
-Intermountain wil1conti,nuein its active role promoting the
wise and effcient uSe of natural gas.

"The wise" direct use of natural gas in the coming years,wiU
heip keep overall energy costs down, and win help en$ure
ample,lower-cost electrcity for its many other vaiuable
uses.

~
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QUESTIONS OR COMMENTS ?
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Large Volume
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J. Brent Wilde
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Why Conserve?

· Good for the Environment
· Lowers Cost of Production
· Keeps Jobs here in Id(iho
· Best use of the Energy
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GTI.CompanyOvervlew

;: Not4or-profit reseerch.
witô5+ yeâr hiStó1

,. Facilties
- 18 acr Cåpus near Chicago
-200.00~.
28 spealized labs

- Other sies .In
Oklahoma and
Alabama

;;Stffof 250

~'fE clog
1i ntial growt

:;1000 patents; 500 proucts

LJ

J
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· Technology Assessments

.Scaled 'Field Placements

-Demonstration Showcases

-Market & Behavioral Studies
-Codes & Standards

-Education & Outreach

Emerging Technologies' Program

~,,~

The Emerging "Technologies
Program Goals

",'1. Increasing adoption of Energy
" . aasures

nelegy
¡
i
J
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SUPER BOilER:

GIl'S Advanced Heat Recovery System

~'

Boilers

:-.1

-u.S. industrial and commercial steam boilers
consume over 6 quads of natural gas per year

e.pfsteamúses from process stèam tö
space' heating

.,'~ j

! 1

.j

: ¡

I
j
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Project Ongin
');Super Boiler program commissioned by DOE

andGa$' Industrin 2000

)-GTI selected to carr out project

~'Goals:
~,Maximum effciency
- NOX and CO less than 5 ppmv
-Reduced footprint and weight
.. Cost-effeciveness

. ÄlN'

Transport Membrane Condenser (fMC)
TMCModuie

. Nsnøporous membral' tube sely I've waW
ttrough lOVIe$urero capillary codensation

.' :extracts pure Wåtèr molelesftrn th etlJtaod Wih
the water oorrtti latenthéat (hOitaliY eôsideted

losra(iêl '
. AppircablêloWie rang of cornbustiol1aPPIieitioos

.. IndustrÌáI ál' oommertaJ bótiéf '.

. Steam poer piants, engines and Ìl.li:ines

. Ir:usriaídryogand dewatèrlng proceses
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TradltiQñâlSûpply &
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DISTRIBUTION SYSTEM
MODELING

Use ora netwofk:modelíng softare

prograni cailed SynerGEEGas

~.
lt~AlN"

DIstríbution System Mc)deITng

What ,doesSynerGEE do?
"::........'"',,..:.;,,...,::...,,'-"...-........,. ..

-- MQ(J~lsexI§t¡ng pipeHnesystems

--'Allowsloadinputs
-- Perforrnsrnodel simulations

..EvalUate the results

-Assists in makinginformed decisions

~
J.i~,,',"",,",'H"nGA~
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Distribution System ModeUng

, l

eCJ"
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ModelJ2osedlexistingmiennes~tems
-Pipes,lze,$ & materiÇlls

-Regulator stations
.. Compressor stations
· Towns, subdivisions, laterals

Load/tJsagein~
41 Residential, commercial & industrial

,~n~N'

Distribution System ... Model.ing

J

Perform various model simulations 

· Peak day flows

· Scenarloråproductiol1s
· Residentialgrgwtn i"newsubdivisions
· New commercial & industrial additions

and/orexpansions

:.1

. I
c J

~.J.~.' ...... '.l4OGM~

. J
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Distribution System Modelíng

Evaluate,theresufts
- System capacities and forecasted

deficits
· Determining pressures
-Gasvelocitymanagement
- Gate, pipeline & regulator flow

rates
-Estimate LNG timing & usage~t\~

'Distributi:onSystem Mode,ling'

Make informed decisions

-Addition. upgrade or removal of
regulator stations

- Increase operating pressure
- PIpeline looping

Addcömpressor station(s)
-i.åadmanågemenlto include

residential and industrial DSM
· Order LNG tankers
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Questions or Comments?
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Supply Be DeUverabiHtyDemand
Idaho Economy
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CUNeS j COmmerCIl Usage.~.,_-

Trãdmotal $up/lly &
DelìverabíltyResourcs

l
Non- Traltwnal

Reso~s

lndustii Customers
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Distrbution System:
Synergee Model

ResourcøOptmiZation
Model

Supply & Dellverabilty

l
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Resource Optimization

Boris Prokop
Borismetrics
May 4th 2010

Resource Optimization

· Whatis'OptimizaUon?
· How moe O. ize
- Linear Prpgramming
-Model Elements & Structure

¡

I
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What is Optimization?

-iac IRP model utilizes "optim,izatlonll
- UtiIzes a standard mathematical technique

calledlllinear programming" ...

i.ines-rPrögramming
· Mathematical Technique developed post WW
· Most used Operations Research Technique (PCs)
-Way of allocating scarce . resources to competing

activities in best possible way (common in IHPJ .
· Cost Minitrization problem subject to:

- Loads mét

- Transport used to 1T0VéSUPP!y

- Specil constraints.'.
· Minimize Z = CtX1 + CiXi+ ... + CoXn

.Subject,ta:'.'Al1Xl.+AtiXi+....,.At;tl.:B1

ÄmiXt+ Am.l6i+.., AmoKt-oBni

Xl ::=0,..., Xn ::=0~n~
129



What ìs Optimization?

· Minimizesthe present value of resource'cosfs
· Selecfsfrom a mix of resourcesóver planning

horizon to meet forecastedfoads
· Portland General, Avista utIlize this technique &

Boiismetrics for resource planning & dIspatch

.~"""'"
,j "J 1,N1l'~fJ-CO

Model,E.lements

· Four basic ,components:
- IDemandforecast (LIDes)

- Traditionafsupply resOÜrceS
-Existing andpotential gassuppliesbybašin
· Storage resources
· Transportation capacit reources

- Price forecast

- Non-traditional supply e.g. compressors, new
distribution upgrades, fueloU, i08M etc.

.~Â 1NN'
nCACO¥~
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Model Elements

~1

,ted, by LoarJiElUrationGyrves
-- Loads fo ydemandnode
.. Demand curveS ordered by highest to loWest

into LOGs
.. LOOssummarizedinto 12 periods (eithêt

distinct or homegeneoys)
-Demand: ,12 perioàsbydemand node by year
.. Uses historical datâ hieh reflect weather &

other influences S ,âsconservatio,n

, 1
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.1
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L
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J
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~.J

DSM ':Modeling

· Treated as a resource at a node
· Grouped Program Savings by Year
· Annual cost is leveUzed based on useful

life, IGC costofêâpital &flxed costs
.. Equivålent to UtUityCost Test

J

J
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Su,m:mary
· IGCIRPModel provides a powerfuLtool

- Recognizes Lateral specifc demand & supply
- Recognizes Node/Arc constraints
- Supply prices ¡ngreat detail
-- Can model DSM equivalent to Ufmty Cost

Test
- Maximum Flexibilty: UtUization rate ranges for
every SUPPIYi Storage and Capacity resource

- Runs on PC in less than a minute~
t,¡fJlliØKWN'

Demand Supp1y& DeJiverabìlity

¡IdahO Êconomy I
l

iac Customers

Traditional SUpply &

DeliVèrâbilitý ReSOllrt$

:~
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FUTURE SYSTEM CAPACITY
ENHANCEMENTS

-Canyon County Area

· Idaho Falls lateral
- State ,street Lateral

· Sun Valley Lateral

~~~ÄI'

:J

1)',
ì;.

j

" Jc-, ,

"JL;":

Canyon .,CountyArea

-Orchard'.. Fatmwaypipe1íne IOöip

.. 7.8miles.:of8" pipe,

· IncreEisescapacityJrorn690,.OgO to

833,000 th/day

.. IRPbased estimateditJ-servicedate,of
PY2014

J

J

j

~n~
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Idaho Falls Lateral

· Portble LNG.. equipment along With

permanent JLNGfacilty

· LNG facilty located in Rexburg:, tD

-Increases. eapacilyfrorn.S1 0,000 to
1 ,000,000 th/day

....lnstaUedin2007wJstorageadditiönsin
PY2009 and PY20t2

~..
A~A1H'

136



I

"1

"-J

'l

j

,1

\:1'

t.:".
l,:

o

'1

,J

: 1

J

Idaho Falls Lateral

NextSte~
· Phase V pipeline loop

· 17 miles of 12" pipe

· Outside of ClrrentJRP outlook

· Estimated new capacilyof 1,,240,000

th/day
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State street lateral

· New addition for 2010 IRP

· No enhancement is required within the
outlook of this IRP, but the lateral study
is being 'maintained for reviewporposes

· U'prate6.6 nillesof t2"pipe

~A~'

Sun Valley lateral

· New compressor station located -6.0
miles north of Jerome

· Increases capacity from 175,000 to
204,000 th/day

· IRP basedestimated ¡n..service date of
PY2011
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Questions or Comments?
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Demand

I 
idaho Economy I
d i " ""

IGC Custoer

Supply & DelJverabfHty
TraditönalSuppiy &

DeliverabílltyResources

Deign Weather

Residentíal &
Commercial Usage
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