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Montana-Dakota Utilities Co.

Therm Billing Factors - North Dakota
Dec-18

Town Heat Zone Therm Factor
MDU-303-ALEXANDER 025 1.1325

MDU-308-ARNEGARD 025 1.1325

l\/IDU-314-APPLE VALLEY 271 1.1366

MDU-318-BEACH 032 1.0258

MDU-319-BELFIELD 032 1.0333

MDU-323-BERTHOLD 262 1.1136

MDU-324-BEULAH 032 1.0333

MDU-327-BISMARCK 028 1.1125

MDU-330-BOWMAN 034 0.9751

MDU-337-BURLINGTON 262 1.1376

MDU-343-CARRINGTON 273 1.1357

MDU-344-CLEVELAND 272 1.1277

MDU-364-CAVALIER 273 1.1596

MDU-365-DAWSON 271 1.1286

MDU-368-DES LACS 262 1.1216

MDU-369-DICKINSON 031 1.0634

MDU-374-FTTOTTEN 273 1.1436

MDU-375-DEVILS LAKE 273 1.1436

MDU-379-BARLOW 273 1.1357

MDU-384-EPPING 264 1.0758

MDU-387-ELDRIDGE 272 1.1357

MDU-407-GLADSTONE 031 1.0634

MDU-411-GLEN ULLIN 031 1.0711

MDU-413-GOLVA 032 1.0107

MDU-416-GARRlSON 262 1.1216

MDU-417-GRAFTON 273 1.1676

MDU-429-HEBRON 031 1.0711

MDU-432-HETTINGER 903 2.4049

MDU-449-JAMESTOWN 272 1.1436

MDU-459-KILLDEER 033 1.1070

MDU-463-LANGDON 273 1.1357

MDU-469-LEFOR 031 1.0634

MDU-474-LIGNlTE 263 1.0845

MDU-475-LINTON 802 1.0536

MDU-478-LINCOLN 028 1.1125

MDU-488-MCKENZIE 271 1.1366

MDU-494-MEDINA 271 1.1286

MDU-498-MANDAN 028 1.1125

MDU-500-MARI\/lARTH 034 0.9824

MDU-505-MINOT 262 1.1376

MDU-510-MOTT 031 1.0634

MDU-512-MAX 262 1.1136

MDU-522-NEW ENGLAND 031 1.0557

MDU-524-NEW SALEM 028 1.0890

MDU-532-NEW ROCKFORD 273 1.1357

MDU-539-PARK RIVER 273 1.1596

MDU-540-PALERMO 262 1.1136

MDU-558-RAY 264 1.0758

MDU-561-REGENT 031 1.0634
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MDU-563-RHAI\/IE 034 0.9679

MDU-564-RICHARDTON 031 1.0557

MDU-568-ROSS 261 1.1093

MDU-572-RUTHVILLE 262 1.1376

MDU-574-SANBORN 272 1.1436

MDU-583-SENTINEL BUTTE 032 1.0258

MDU-588-SOUTH HEART 031 1.0557

MDU-717-SPIRITWOOD 272 1.1436

MDU-590-SPRINGBROOK 264 1.0758

MDU-591-STANLEY 261 1.1173

MDU-593-STEELE 271 1.1286

MDU-594-STERLING 028 1.1125

MDU-598-SHEYENNE 273 1.1436

MDU-605-SURREY 262 1.1376

MDU-610-TAPPEN 271 1.1286

MDU-611-TAYL0R 031 1.0557

MDU-616-TIOGA 260 1.0334

MDU-619-TURTLE LAKE 262 1.1216

MDU-620-TRENTON 024 1.0845

MDU-624-UNDERWOOD 262 1.1216

MDU-625-VALLEY CITY 272 1.1516

MDU-629-WALHALLA 273 1.1596

MDU-632-WATFORD CITY 610 1.1145

MDU-636-WHEELOCK 264 1.0681

MDU-637-WHITE EARTH 261 1.1155

MDU-642-WILLISTON 024 1.0845

MDU-646-WASHBURN 262 1.1296

MDU-647-WILTON 262 1.1136

MDU-664-RIVERDALE 262 1.1216

MDU-691-FAIRVIEW 241 1.1178

MDU-712-MINOT AFB 262 1.1376

MDU-718-FAIRMOUNT 600 1.1356

MDU-732-NEKOMA 273 1.1357

MDU-732-MSR SITE 273 1.1357
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Gas Composition and Properties
Effective November 1,2018

[source#: 0602160
Name: FAIRVIEW BORDER

Attachment B

Page 3 of 23

Component Mole % Liquid

Content
Mass %

j

Property Total

Sample

Carbon Dioxide, C02 1.2050 2.5291 Pressure Base 14.730

Nitrogen, N2 3.5735 4.7742 Temperature Base 60.00

Methane, C1 70.0035 53.5589 HCDP @ Sample Pressure -10.747

Ethane, C2 21.2493 5.6873 30.4721 Cricondentherm 2.846

Propane, C3 3.5236 0.9715 7.4100 HV. Dry @ Base P, T 1193.25

iso-Butane, iC4 0.1398 0.0458 0.3875 HV, Sat @ Base P, T 1172.48

n-Butane, nC4 0.2746 0.0866 0.7612 HV, Sat @ Sample P, T 1193.25

iso-Pentane, iCS 0.0155 0.0057 0.0533 Relative Density 0.7261

n-Pentane, nC5 0.0131 0.0048 0.0451

Neo-Pentane, NeoCS

Hexanes Plus, C6+ 0.0021 0.0009 0.0086

Water, H20
Hydrogen Sulfide, H2S
Oxygen, 02
Carbon Monoxide, CO

Hydrogen, H2
Helium, He

Argon, Ar

Sample

Date

Type

Tech

Totals

11/01/2018

Kevin Moos

I Remarks:

100.0000 6.8040

Pressure:

Temperature:

H20:

H2S:

Zone

100.0000

1
452.0

lbs/mm

ppm

C6+: 100

Analysis

Date: 11/01/2018

Tech: Kevin Moos

Remarks:

Instrument:

Cylinder:

C6 Plus

Fraction

J



Gas Composition and Properties
Effective November 1,2018

Source #: 0602225

Name: WATFORD CITY WEST BORDER

Attachment B

Page 4 of 23

Component Mole % Liquid

Content

n
Mass % Property Total

Sample

Carbon Dioxide, C02 1.1392 2.3979 Pressure Base 14.730

Nitrogen, N2 3.1280 4.1909 Temperature Base 60.00

Methane, C1 70.9970 54.4744 HCDP @ Sample Pressure -2.349

Ethane, C2 20.4467 5.4725 29.4050 Cricondentherm 7.020
Propane, C3 3.6380 1.0031 7.6725 HV, Dry @ Base P, T 1199.04

iso-Butane, iC4 0.1810 0.0593 0.5032 HV, Sat @ Base P, T 1178.17

n-Butane, nC4 0.4025 0.1270 1.1189 HV, Sat @ Sample P, T 1199.04

iso-Pentane, iC5 0.0311 0.0114 0.1073 Relative Density 0.7241

n-Pentane, nC5 0.0305 0.0111 0.1052

Neo-Pentane, NeoC5

Hexanes Plus, C6+ 0.0060 0.0025 0.0247

Water, H20

Hydrogen Sulfide, H2S
Oxygen, 02
Carbon Monoxide, CO
Hydrogen, H2
Helium, He

Argon, Ar

Sample

Date

Type

Tech

Totals

11/01/2018

Kevin Moos

Remarks:

7 on-e

100.0000 6.6860

Pressure:

Temperature:

H20:

H2S:

100.0000

490.0

lbs/mm

ppm

C6+: 100

Analysis

Date: 11/01/2018

Tech: Kevin Moos

Remarks:

Instrument:

Cylinder:

C6 Plus

Fraction
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Gas Composition and Properties

Effective November 1,2018

Attachment B
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ISource#: 2501030
1Name: LIGNITE PLANT

Component

L
Carbon Dioxide, 002

Nitrogen, N2

Methane, 01

Ethane, 02
Propane, 03

iso-Butane, i04

n-Butane, n04

iso-Pentane, i05

n-Pentane, n05

Neo-Pentane, NeoOS

Hexanes Plus, 06+

Water, H20
Hydrogen Sulfide, H2S
Oxygen, 02
Carbon Monoxide, 00

Hydrogen, H2
Helium, He

Argon, Ar

Totals

Sample

Date: 11/01/2018

Type:

Tech: Kevin Moos

I Remarks:

r ' — ——

Mole % 1 Liquid
Mass % Property Total

.1
Content j Sample

0.1510 0.3382 Pressure Base 14.730

4.8567 6.9232 Temperature Base 60.00

76.0639 62.0939 HODP @ Sample Pressure -29.643
16.6835 4.4631 25.5273 Oricondentherm -25.460

2.1508 0.5927 4.8261 HV, Dry @ Base P, T 1126.67

0.0498 0.0163 0.1473 HV, Sat @ Base P, T 1107.06

0.0352 0.0111 0.1041 HV, Sat @ Sample P, T 1126.67

Relative Density 0.6802

0.0091 0.0037 0.0399

100.0000 5.0870

Pressure:

Temperature:

H20:

H2S:

100.0000

570.0

lbs/mm

ppm

06+: 100

Analysis

Date: 11/01/2018

Tech: Kevin Moos

1 Remarks:

Instrument:

Cylinder:

jZoir|£ ^b3

06 Plus

Fraction
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Attachment B
Page 9 of 23

Source #; 3002013

Name; EPPING BORDER

Component Mole % Liquid

Content

"1 p"

Mass % Property Total

Sample

Carbon Dioxide, C02 0.8024 1.7850 Pressure Base 14.730

Nitrogen, N2 2.7358 3.8739 Temperature Base 60.00

Methane, C1 76.4906 62.0273 HCDP @ Sample Pressure -20.822

Ethane, C2 17.5511 4.6958 26.6762 Cricondentherm -16.282

Propane, C3 2.1279 0.5865 4.7429 HV, Dry @ Base P, T 1152.76

iso-Butane, iC4 0.0718 0.0235 0.2109 HV, Sat @ Base P, T 1132.70

n-Butane, nC4 0.1777 0.0560 0.5221 HV, Sat @ Sample P, T 1152.76

iso-Pentane, iC5 0.0155 0.0057 0.0565 Relative Density 0.6849

n-Pentane, nC5 0.0187 0.0068 0.0682

Neo-Pentane, NeoC5

Hexanes Plus, C6+ 0.0085 0.0035 0.0370

Water, H20

Hydrogen Sulfide, H2S
Oxygen, 02
Carbon Monoxide, CO
Hydrogen, H2
Helium, He

Argon, Ar

Totals

Sample

Date: 11/01/2018

Type:

Tech: Kevin Moos

Remarks:

2

100.0000 5.3780

Pressure:

Temperature:

H20:

H2S:

^6^

100.0000

540.0

lbs/mm

ppm

C6+: 100

Analysis

Date: 11/01/2018

Tech: Kevin Moos

Remarks:

*** End of Report ***

Instrument:

Cylinder:

C6 Plus

Fraction
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Attachment C

Page 1 of 1

NORTH DAKOTA HEATING VALUE ZONES

Zones Measuring Device Location

211 Chromatograph Sidney Border

24 Chromatograph Williston Border

241 Accumulated Sample Fairview Border

25 Accumulated Sample Watford City West Border

260 Chromatograph North Tioga Transfer

261 Chromatograph Tioga Comp Station - Robinson Lake Plant

262 Chromatograph Minot Border

263 Accumulated Sample Lignite Plant

264 Accumulated Sample Epping Border

265 Chromatograph Tioga Comp Station - County Line Plant

271 Chromatograph Bismarck - Cleveland

272 Chromatograph Cleveland - Mapleton

273 Chromatograph Cleveland - Grafton

28 Chromatograph Bismarck Station

31 Chromatograph Dickinson Border

32 Chromatograph Cabin Creek Station

33 Chromatograph Little Knife Plant

34 Chromatograph Bowman Border

43 Chromatograph Spring Creek

550
Accumulated Sample

& Chromatograph
Mandan Border

600 Chromatograph Hankinson Area

610
Accumulated Sample

& Chromatograph
Watford City

802 Chromatograph Linton
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Attachment E

Page 1 of 1

THERMAL ZONE VARIANCE

DOCUMENTATION

November 2018

ZONE

BTU

VARIANCE REASON

24 23 Operational Change

28 -41 Operational / Maintenance

31 -24 Direction of Flow & Source of Gas

32 -42 Direction of Flow & Source of Gas

43 -82 Operational / Maintenance


