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I. INTRODUCTION 1 

 2 

Q. Please state your name and business address. 3 

A. Lawrence A. Conti, 180 East 100 South, Salt Lake City, Utah. 4 

 5 

Q. Please state the name of your employer and your employment position. 6 

A. I am employed by Questar Pipeline Company (Questar Pipeline) as the General 7 

Manager of Operations and Gas Control.  As part of my job function, I am 8 

responsible for the daily gas control operations of Questar Gas Company (Questar 9 

Gas or Company).  A summary of my education and employment history is attached 10 

as QGC Exhibit 2.1. 11 

 12 

Q. What is the purpose of your direct testimony in this proceeding? 13 

A. My testimony will address the following issues: 14 

▪ Natural gas combustion and interchangeability theory. 15 

▪ The evolution of the interstate natural gas pipeline grid and the natural gas 16 

marketplace.  I will explain how these industry-wide changes impacted Questar Gas 17 

and made it an island when compared to the British Termal Unit (Btu) content of gas 18 

supplies in the rest of the country. 19 

▪ The history of set point changes on Questar Gas’ system. 20 

▪ Questar Gas’ past and ongoing efforts to provide interchangeable gas supplies 21 

for its system. 22 



Direct Testimony of  QGC Exhibit 2 
Lawrence A. Conti  Page 6 of 70 

▪ The impact of liquid hydrocarbon processing on Questar Pipeline’s northern 23 

system and southern system. 24 

▪ The impact of coal bed methane (CBM) gas from the Ferron area on Questar 25 

Pipeline’s southern system. 26 

▪ Problems posed to Questar Gas’ system due to the changing heat content of gas 27 

supplies on Questar Pipeline’s system. 28 

▪ Factors that include the interstate grid, Federal Energy Regulatory Commission 29 

(FERC) policy and Questar Pipeline’s tariff provisions that prevent Questar Pipeline 30 

from keeping CBM gas off of its system. 31 

▪ The efforts of Questar Pipeline and Questar Gas to blend volumes to avoid more 32 

expensive solutions to manage the heat content of natural gas. 33 

▪ Questar Gas’ decision to proceed with carbon dioxide (CO2) removal and how 34 

CO2 removal created an economical and reliable means of creating interchangeable 35 

gas supplies for Questar Gas. 36 

▪ Questar Pipeline’s Mainline 104’s contribution to gas interchangeability, with a 37 

substantial explanation that Mainline 104 does not resolve all interchangeability 38 

problems. 39 

▪ An analysis of 14 alternatives for managing Questar Gas’ heat content issue. 40 

▪ That the alternative of going to FERC to change Questar Pipeline’s Tariff was 41 

rejected by all parties in the recent technical conferences. 42 

▪ The three preferred alternatives for managing heat content.  I will identify CO2 43 

removal or precision blending coupled with CO2 removal as a backup, as the two 44 

safest, most reliable and economical alternatives to deal with Questar Gas’ heat 45 
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content management.  Of these two alternatives Questar Gas will recommend 46 

precision blending with CO2 removal as a back up as the preferred alternative. 47 

 48 

II. NATURAL GAS COMBUSTION AND INTERCHANGEABILITY 49 

THEORY 50 

 51 

a. COMBUSTION THEORY 52 

 53 

Q. Please explain natural gas combustion theory. 54 

A. Natural gas combustion occurs when natural gas is mixed with air, which contains 55 

oxygen, and is burned to produce heat.  The primary byproducts of the combustion 56 

process are heat, water, CO2, carbon monoxide (CO) and some other trace elements.  57 

Simply said the hydrocarbon molecules in natural gas chemically react with the 58 

oxygen to produce heat.  The efficient and safe combustion of natural gas requires the 59 

correct ratio of oxygen and fuel.  The ability of an appliance to properly combust the 60 

hydrocarbon molecules is largely dependent on the appliance being properly adjusted 61 

for the heating value and specific gravity of the natural gas. 62 

 63 

Q. Please explain how natural gas combustion occurs in an appliance. 64 

A. Natural gas is introduced into an appliance through an orifice and combined with air 65 

that contains oxygen, and is then ignited in the appliance’s combustion chamber.  The 66 

orifice is a device that regulates the quantity (measured in cubic feet) of fuel that 67 

enters the combustion burner at a specific fuel pressure.  The orifice, air mixture and 68 
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fuel pressure must be adjusted or sized based on the installation altitude and the 69 

expected composition of the natural gas that will fuel the appliance.   70 

 71 

Q. Please explain how altitude and gas composition impact combustion. 72 

A. Questar Gas is unique because the majority of its service areas require a deration of 73 

Btu input for altitude considerations.  Deration is simply reducing the energy input 74 

into appliances to compensate for the reduction in combustion air flow at higher 75 

elevations.  Deration is required because Questar Gas has customers whose elevation 76 

ranges from 2,000 feet to over 8,000 feet.  Because the density of the air decreases as 77 

altitude increases, the fuel rate to an appliance needs to be adjusted to maintain the 78 

correct ratio of fuel and air for safe and efficient combustion.  In addition to 79 

adjustments for altitude, appliances need to be adjusted for the gas composition that is 80 

delivered.  Gas composition affects the density of the gas (specific gravity) and the 81 

heating value (Btu). 82 

 83 

Q. Mr. Conti, can you please explain what specific gravity is? 84 

A. Specific gravity is the molecular weight of a substance divided by the molecular 85 

weight of air.  A specific gravity greater than one means that the substance is heavier 86 

than air while a specific gravity less than one means that the substance is lighter than 87 

air.  Specific gravity for natural gas runs between 0.56 to 0.65, therefore, natural gas 88 

is lighter than air. 89 

 90 
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Q. Please explain heating value. 91 

A. The heating value of natural gas is the number of Btus produced by the combustion of 92 

one cubic foot of natural gas.  A Btu is a unit of measurement that is defined as the 93 

quantity of heat required to raise the temperature of one pound of water (at its 94 

maximum density) one degree Fahrenheit at constant pressure.1 95 

 96 

Q. How do specific gravity and Btu impact combustion? 97 

A. These two factors are major components of natural gas interchangeability indices 98 

described by Mr. Benson.  For purposes of my testimony, I will describe Questar 99 

Gas’ use of specific gravity and Btu to determine a Wobbe number that is utilized to 100 

determine the interchangeability of natural gas for combustion in appliances. 101 

 102 

Q. What is a Wobbe number? 103 

A. A Wobbe number is defined as the heating value (Btu) of natural gas divided by the 104 

square root of its specific gravity.  In my testimony when I reference the term heat 105 

content of natural gas, I am referring to the Btu and specific gravity of this gas. 106 

 107 

Q. What is the purpose of the Wobbe number? 108 

A. The Wobbe number or index is an internationally recognized standard used by the 109 

natural gas industry to help describe and manage the interchangeability of gas 110 

supplies in natural-gas burning appliances.   111 

                                                 
1 As Mr. Benson discusses in his testimony, the definition of Btu most commonly used in this country is Higher 
Heating Value (HHV).  For purposes of my testimony, when I refer to Btu, the HHV definition will apply. 
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 112 

Q. In the day-to-day operations, how is the Wobbe index used? 113 

A. Questar Gas manages the daily heat content of gas supply to be within a specific 114 

Wobbe range to ensure that gas deliveries are interchangeable for appliance set 115 

points.  The range that Questar Gas manages heat content to is a plus 3% to a minus 116 

5% of the Wobbe number for its appliance set point. 117 

 118 

b. INTERCHANGEABILITY AND APPLIANCE SET POINTS 119 

 120 

Q. Please explain the concept of interchangeability. 121 

A. Interchangeability is the ability to substitute one gas supply for another in a gas-122 

burning appliance without significantly impacting operational safety, efficiency and 123 

performance. 124 

 125 

Q. What are the consequences of introducing natural gas to an appliance outside of 126 

the appliance’s interchangeability range? 127 

A. There are significant safety and efficiency concerns for the appliance user.  These 128 

concerns are addressed in more detail by Mr. Benson.   129 

 130 

Q. Why is Questar Gas so concerned about interchangeability? 131 

A. Questar Gas has been concerned about interchangeability throughout its history of 132 

providing natural gas service.  Under Questar Gas’ Tariff, Commission rules, other 133 

codes and standards, and appliance manufacturer’s installation instructions, Questar 134 
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Gas has the responsibility to manage the heat content of natural gas within a specific 135 

range.  However, the dynamics of the natural gas market in the Rocky Mountains 136 

have significantly changed the character of the natural gas supplies during the last 137 

decade.  More specifically, this case focuses on being aware of the implication of the 138 

introduction of the Ferron area CBM production onto Questar Gas’ system. 139 

 140 

As new gas sources and changes to existing supplies (including liquid hydrocarbon 141 

processing, changes in gas composition, and volumes of gas transported to Questar 142 

Gas) have been introduced, the heat content of volumes reaching the Questar Gas 143 

system has declined, thus impacting its interchangeability for appliances on Questar 144 

Gas’ system.   145 

 146 

Q. Please illustrate how a change in the characteristics of the gas would impact the 147 

gas appliance combustion with respect to interchangeability. 148 

A. As presented in the technical conferences, QGC Exhibit 2.2, page 1 shows a Questar 149 

Gas appliance adjusted for a pre-1998 set point of 1088 Btu/cubic ft. and a 0.62 150 

specific gravity at the appropriate altitude.  An appliance properly adjusted to these 151 

characteristics will have the proper flame attributes, will perform as rated, and will 152 

burn safely with low CO emissions at the pre-1998 set point.  This exhibit 153 

demonstrates a typical, average Questar Gas northern gate heat content. 154 

 155 

c. SPECIFIC INTERCHANGEABILITY CONCERNS WITH FERRON 156 

AREA CBM GAS SUPPLIES 157 
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 158 

Q. Please explain how the nature of the gas supplies coming into Questar Pipeline’s 159 

system have caused the issue from 1998 onward with respect to gas 160 

interchangeability. 161 

A.  As explained by Mr. Lamarre in his testimony, the development of CBM natural gas 162 

in the Ferron, Utah, area began in the early 1990s.  Natural gas production ramped up 163 

slowly during that time period, and in the late 1990s, it became apparent that this 164 

production would come on in much greater quantities than anyone predicted.  The 165 

Ferron area CBM production presented Questar Pipeline and Questar Gas with a 166 

substantial amount of gas that had a composition with a lower Btu content than had 167 

traditionally come onto Questar Pipeline’s system. 168 

 169 

Q. What would be the consequences of introducing the Ferron area CBM gas into 170 

natural gas appliances? 171 

A Ferron area CBM gas has a Btu of 985 and a 0.575 specific gravity as illustrated on 172 

page 2 of QGC Exhibit 2.2.  The CBM gas has a Wobbe number of 1299, compared 173 

to a Wobbe number set point in the appliance of 1382.  As discussed by Mr. Benson, 174 

the CBM gas that represents a 1299 Wobbe number burning in the appliance set at the 175 

1382 Wobbe number would likely result in flame lift off, flame flashback and the 176 

potential to emit carbon monoxide in excess of established safe levels.  Questar Gas 177 

would deem this CBM gas to be non-interchangeable and would not allow it to be 178 

delivered to a 1382 Wobbe set point appliance.   179 

 180 
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Q. Why would Questar Gas not allow the delivery of this gas? 181 

A. Questar Gas is unwilling to expose its customers to the increased risk of flame liftoff, 182 

flame flashback and CO poisoning. 183 

 184 

Q. How is an appliance adjusted to compensate for the change in gas composition? 185 

A. As illustrated on page 3 of QGC Exhibit 2.2, an appliance adjustment set point is 186 

established for the characteristics of lower Btu gas.  Those characteristics are a 1003 187 

Btu/cubic foot (Btu/cf) heating value and a corresponding 0.56 specific gravity that 188 

produces a 1340 Wobbe number.  When an appliance is properly adjusted to these set 189 

point characteristics (1340 Wobbe number) it safely burns natural gas represented by 190 

a 985 Btu/cf and a 0.575 specific gravity with a 1299 Wobbe number.  An appliance 191 

adjusted to this 1340 Wobbe number set point burning lower Btu production will 192 

have proper flame characteristics, proper Btu firing and low carbon monoxide 193 

emissions deemed safe by the applicable codes.  The 1340 Wobbe set point 194 

adjustment can be accomplished by different appliance adjustments. 195 

 196 

d. QUESTAR GAS’ RESPONSE TO GAS INTERCHANGEABILITY 197 

ISSUES 198 

 199 

Q. Prior to 1998, how did Questar Gas use its set points to manage 200 

interchangeability? 201 

A. Questar Gas managed natural gas deliveries within its Tariff range based on a Wobbe 202 

number.  This resulted in gas supplies that were interchangeable with the 203 
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recommended set point.  204 

 205 

Q. Based on your last answer, Questar Gas delivers volumes that are within a range 206 

and not at one specific point. 207 

A. That is correct.  As I will describe later in my testimony, natural gas within Questar 208 

Gas’ system has and continues to encompass a wide range of compositions, and 209 

therefore, corresponding heat content and specific gravity.  Natural gas appliances are 210 

able to operate within a certain range as described by Mr. Benson.  This flexibility 211 

allows Questar Gas  to manage heat content over that same range to ensure 212 

interchangeability. 213 

 214 

Q. Beginning in the 1980s, what challenges has Questar Gas faced in managing the 215 

heat content of gas and maintaining interchangeability within appropriate 216 

ranges? 217 

A. As was discussed at length in the technical conferences in this Docket, the heating 218 

content of natural gas volumes within the Rocky Mountains has substantially shifted.  219 

Expanded CBM production and increased natural gas processing for the extraction of 220 

liquid hydrocarbons were both factors.  This decline continued through the mid-221 

1990’s in the Wasatch Front and is illustrated on QGC Exhibit 2.3.  Up to 1998, when 222 

Questar Gas established a new appliance set point in its Tariff, it became increasingly 223 

difficult and expensive to manage heat content and specific gravity to maintain 224 

interchangeable gas volumes for residential customers.   225 

 226 



Direct Testimony of  QGC Exhibit 2 
Lawrence A. Conti  Page 15 of 70 

Q. Prior to 1998, what was Questar Gas’ approximate range for interchangeable 227 

gas volumes? 228 

A. For residential users along the Wasatch Front, the pre-1998 appliance set point 229 

corresponded to 1088 Btu/cf and a 0.62 specific gravity that equates to a Wobbe 230 

number of 1382.  An illustration of the range around this Wobbe number represented 231 

simply as “Btus” is shown in QGC Exhibit 2.4. 232 

 233 

Q. What does the line marked “KRGT” on that same exhibit represent?  234 

A. The line labeled KRGT represents an approximation of the Wobbe number for 235 

volumes off of Kern River Gas Transmission Company’s (Kern River) pipeline that 236 

also delivers natural gas to Questar Gas’ Wasatch Front customers. 237 

 238 

Q. Why is the KRGT line merely an approximation? 239 

A. In Kern River’s FERC Tariff, only Btu, hydrocarbon dew point, and inert 240 

specifications are referenced.  A representative Wobbe number was calculated from 241 

these values. 242 

 243 

Q. The pre-1998 Questar Gas line and the KRGT line do not cover the same range 244 

on the graph.  What does that indicate? 245 

A. This demonstrates that prior to 1998 it was possible that Kern River could transport 246 

volumes for delivery to Questar Gas that were not interchangeable with Questar Gas’ 247 

pre-1998 set point, because the volumes that Kern River’s tariff allows it to transport 248 

had the potential to contain high enough inerts and too low a heat content to be 249 
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interchangeable for Questar Gas. 250 

 251 

III. THE EVOLUTION OF THE INTERSTATE NATURAL GAS 252 

PIPELINE GRID AND THE NATIONAL MARKETPLACE 253 

 254 

Q. Why would Kern River potentially have volumes that were non-interchangeable 255 

with Questar Gas? 256 

A. Kern River’s FERC Tariff contains gas quality specifications that directly relate to 257 

heat content that are compatible with the interstate natural gas pipeline grid. 258 

 259 

Q. In the late 1990s, were Questar Gas’ traditional supply sources showing the 260 

same trend toward lower Btus? 261 

A. Yes. 262 

 263 

Q. Please explain why this is an issue. 264 

A. During the 1970s and 1980s, a minimal interstate pipeline infrastructure existed to 265 

transport Rocky Mountain production outside of the area.  During that time, Questar 266 

Gas was able to produce its own natural gas volumes and to purchase third-party 267 

volumes of a higher heat content (Btu value) with an associated higher specific 268 

gravity.  These sources of gas helped establish the Questar Gas pre-1998 set point on 269 

Questar Gas of 1088 Btu/cf and 0.62 specific gravity.   270 

 271 

Q.  During several of the technical conferences you have discussed that the Rocky 272 
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Mountain natural gas infrastructure and market situation has changed.  In what 273 

ways?  274 

A. First, the infrastructure to export gas out of the Rocky Mountains has substantially 275 

changed with the addition of new and reinforced interstate pipeline capacity.  This 276 

can be visually illustrated by QGC Exhibit 2.5, pages 1-3.  Page 1 shows the Rocky 277 

Mountain major pipelines in 1975.  It shows four major interstate pipelines that 278 

export natural gas out of the Rocky Mountains, while page 2 shows 1998, illustrating 279 

substantially more interstate pipelines that export gas out of the Rockies to the south 280 

(Transwestern, El Paso), to the California market (Kern River) and to the east (CIG, 281 

WIC).  Today, as shown on page 3, Kern River has looped its pipeline to California 282 

totaling approximately 2,000 MMDth/d capacity, El Paso has built its Cheyenne 283 

Plains pipeline with a capacity in late 2005 of 730 MMDth/d out of Wyoming to the 284 

mid-continent markets, and numerous expansions on El Paso, Northwest, CIG, 285 

Questar Pipeline, Pony Express and TransColorado continue to export volumes out of 286 

the Rocky Mountains.  Dr. Reid’s testimony quantifies the growth in volumes 287 

exported out of the Rocky Mountain region over the last decade. 288 

 289 

Q. What has prompted all of these interstate pipeline expansions? 290 

A. Today, the Rocky Mountain area continues to be the only major source of natural gas 291 

supply in the lower 48 states where exploration and production continues to grow and 292 

expand, as testified to by Dr. Reid.     293 

 294 
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a. THE IMPLICATIONS OF THE EVOLVING INTERSTATE 295 

NATURAL GAS PIPELINE GRID TO QUESTAR GAS 296 

 297 

Q. How is this new Rocky Mountain production finding its way to Questar Gas?  298 

A. Questar Gas’ main transporters, Questar Pipeline and Kern River, are connected to 299 

several of these developing and expanding production basins in the Rocky Mountains.  300 

Kern River’s main sources of gas are the Overthrust and Green River basins along 301 

with its interconnect with Questar Pipeline at Goshen in central Utah, which gives 302 

Kern River access to Ferron and Uinta basin production.  Questar Pipeline has access 303 

to these and other producing basins that provide gas supplies to Questar Gas as 304 

illustrated on QGC Exhibit 2.6.  This exhibit also indicates the approximate range of 305 

Btu from each of the producing areas.   306 

 307 

Q. QGC Exhibit 2.6 shows a wide range in Btu content for the areas.  What is the 308 

reason for this disparity? 309 

A. Natural gas is comprised of many different components, each having its own heating 310 

value in Btu/cf.  The composition in each producing basin, and within zones within 311 

each basin, can result in natural gas of varying heat content (Btu/cf) and an associated 312 

specific gravity.  It is common that higher-Btu gas or lower Btu gas can be found in 313 

every producing basin.  Typically, lower-Btu gas is represented as CBM type natural 314 

gas that is predominantly (93%-98%) pure methane with a minor amount of inert 315 

gases.  Mr. Lamarre has testified as to the extent of CBM reserves in the Rocky 316 

Mountains and their increasing importance as part of the domestic gas supply. 317 
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 318 

b. HISTORICAL GAS QUALITY TRENDS AS THEY RELATE TO 319 

QUESTAR GAS 320 

 321 

Q. Could you provide an example of different natural gas compositions? 322 

A. Yes, I’ve provided in QGC Exhibit 2.7 examples of various gas compositions,  one 323 

being CBM and the other being representative production from the Uinta basin area 324 

and northern gate deliveries from Questar Pipeline to Questar Gas.  The Northern 325 

Gates Gas on QGC Exhibit 2.7 reflects substantial blending and processing of the 326 

different gas sources found on the northern system as reflected in QGC Exhibit 2.6.  327 

These three compositions show a variance in composition and corresponding heat 328 

content for volumes that could potentially be delivered to Questar Gas and other 329 

interstate pipeline systems in the area. 330 

 331 

Q. Are all the natural gas sources illustrated by QGC Exhibits 2.6 and 2.7 332 

interchangeable with Questar Gas’ pre-1998 appliance set point? 333 

A. No.  Several of the producing basins contain higher-Btu gas that would be non-334 

interchangeable on the high side of the set point while other volumes, CBM 335 

production or high-Btu volumes that have been processed to remove hydrocarbon 336 

liquids, are non-interchangeable and are on the low side of the pre-1998 set point.  337 

Referencing QGC Exhibit 2.7, the northern system gates (Wobbe 1363) and Uinta 338 

basin gas (Wobbe 1402) would be interchangeable with the pre-1998 Questar Gas 339 

1088 Btu/cf and 0.62 specific gravity (Wobbe 1382).  However, the CBM (Wobbe 340 
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1283) would not be interchangeable.   341 

 342 

Q. How does Questar Gas manage these varied gas supplies to ensure that the gas 343 

reaching its customers is interchangeable? 344 

A. Gas supplies from the varied sources need to be blended and/or processed to ensure 345 

that the gas supply reaching Questar Gas customers is interchangeable.  346 

 347 

Q.  Earlier you discussed interchangeability ranges in terms of heating value.  You 348 

also discussed the importance of using specific gravity in conjunction with 349 

heating value (Wobbe) to determine interchangeability.  Has Questar Gas 350 

developed a Wobbe operating range to determine interchangeability?  351 

A. The operating range Questar Gas has adopted is plus 3% and minus 5% of the Wobbe 352 

number for Questar Gas’ established appliance set point.  These values were derived 353 

by Questar Gas based on combustion theory, industry-accepted interchangeability 354 

indices, appliance testing and operational experience.   355 

 356 

Q. How was Questar Gas able to manage interchangeability prior to 1998 given the 357 

low and high-Btu sources of gas from around the Rockies’ producing basins? 358 

A. Given the flexibility of Questar Pipeline and the location of the various sources on 359 

Questar Pipeline, lower and higher-Btu sources were managed to a blend that met the 360 

pre-1998 set point on Questar Gas.  As mentioned earlier and illustrated by QGC 361 

Exhibit 2.3 the decline in the quantity of high Btu gas due to hydrocarbon processing, 362 

and the increase in lower-Btu gas due to the growth of CBM production resulted in an 363 
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overall decline in heat content delivered to the Wasatch Front. 364 

 365 

Q. Your QGC Exhibit 2.6 shows several major producing areas from which 366 

Questar Pipeline receives volumes destined for Questar Gas.  How many 367 

individual receipt points are aggregated over all those producing basins? 368 

A Questar Pipeline has over 150 receipts points from which it receives different natural 369 

gas compositions that represent a wide variety of heat content.   370 

 371 

Q. You’ve already said that some of the gas in those basins is non-interchangeable 372 

with the pre-1998 Questar Gas appliance set point. 373 

A. Yes.  In reviewing the maximum and minimum Btu for each basin on Exhibit 2.6, the 374 

range of Btus for each basin and its associated heat content (expressed as Btu) could 375 

be outside of the Questar Gas pre-1998 appliance set point as defined in QGC Exhibit 376 

2.4.   Production with a Btu value and an associated specific gravity below or above 377 

the indicated range on QGC Exhibit 2.4 would be non-interchangeable for Questar 378 

Gas. 379 

 380 

Q. Why is that? 381 

A. There are two reasons.  First, Questar Pipeline accepts natural gas whose gas quality 382 

specifications comply with Questar Pipeline’s FERC-approved Tariff.  Questar 383 

Pipeline’s FERC Tariff is aligned to enable it to meet deliveries with interconnecting 384 

interstate pipeline companies.  Second, a great percentage of the volumes that flow on 385 

Questar Pipeline require processing, or some sort of blending, not only to meet the 386 
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requirements of the interstate natural gas pipeline grid as well as to be compatible 387 

with Questar Gas’ pre-1998 set point.  Without blending and processing to manage 388 

heat content there would not be a sufficient supply of interchangeable gas for Questar 389 

Gas to meet its system demand.  As I stated earlier in my testimony, Questar Gas was 390 

able to meet its pre-1998 set point by working with Questar Pipeline to manage heat 391 

content delivered to the Wasatch Front. 392 

 393 

c. QUESTAR GAS’ SUPPLY PIPELINES AND THEIR POSITION IN 394 

THE INTERSTATE NATURAL GAS PIPELINE GRID 395 

 396 

Q. What has the FERC done to establish the obligations of Questar Pipeline as a 397 

participant in the interstate natural gas pipeline grid? 398 

A. The FERC has promulgated rules and regulations to require interstate pipelines, like 399 

Questar Pipeline and Kern River, to adopt standards that allow the free flow of gas 400 

across the interstate natural gas pipeline grid and to create a non-discriminating 401 

natural gas marketplace.  Questar Pipeline can no longer be primarily dedicated to 402 

making deliveries to Questar Gas, but must provide open access to all shippers that 403 

meet its Tariff specifications. 404 

 405 

Q. Would you please explain what you meant by stating that Questar Pipeline is 406 

aligned to meet deliveries to interconnecting interstate pipeline companies? 407 

A. As I described earlier in my testimony, the Rocky Mountain interstate pipeline 408 

infrastructure has expanded over the last 20 years to export natural gas production out 409 
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of the Rockies.  Questar Pipeline has expanded its system to where nearly 45% of its 410 

contracted transportation volumes are delivered to interconnecting interstate pipeline 411 

companies.  To facilitate these deliveries, Questar Pipeline is required to deliver 412 

volumes that meet the gas quality specifications of the interconnecting pipeline. This 413 

is illustrated by QGC Exhibit 2.8 that shows the major interconnect points between 414 

Questar Pipeline and other pipeline systems, including Questar Gas, with their 415 

maximum/minimum FERC specification for Btu/cf at each interconnecting delivery 416 

point.  Comparing the Btu ranges for interconnecting pipelines demonstrates that 417 

Questar Pipeline, from a Btu maximum/minimum perspective, is aligned with the 418 

other pipelines that transport natural gas out of the Rockies, as well as being aligned 419 

with Questar Gas.  Comparing these maximum and minimum interconnect Btus, from 420 

QGC Exhibit 2.8, with the producing maximum and minimum Btus from QGC 421 

Exhibit 2.6 one can observe that the producing area maximum Btus may be higher 422 

than the pipeline maximum Btus and therefore will require hydrocarbon processing or 423 

blending to meet the maximum pipeline Btu specifications.  However, the lower Btu 424 

limit from any of those producing areas, including CBM production, is above the 425 

minimum interconnecting pipeline Btu for all pipelines on QGC Exhibit 2.8.  This 426 

means that the Btu content of CBM gas is within Tariff specifications to flow on any 427 

Rockies’ interstate pipeline. 428 

 429 

Q. QGC Exhibit 2.8 shows that pipelines such as Kern River and Northwest 430 

Pipeline have no maximum Btu.  Would a higher Btu gas supply be acceptable to 431 

those pipelines without processing? 432 



Direct Testimony of  QGC Exhibit 2 
Lawrence A. Conti  Page 24 of 70 

A. No.  Most interstate pipelines that do not specify a maximum Btu limit rely on their 433 

hydrocarbon dew point specification to limit maximum Btu.  Most of these pipelines 434 

have a FERC Tariff specification of 15-20 degrees Fahrenheit for hydrocarbon dew 435 

point.  In order to achieve this hydrocarbon dew point, processing is required that will 436 

reduce the Btu level for typical natural gas below 1080 Btu.  In fact a reasonable Btu 437 

for 15 degree hydrocarbon gas is 1040-1050 Btu/cf.  A listing of interstate pipelines 438 

across the United States showing their maximum and minimum Btu, with the 439 

majority of those pipelines not showing a maximum Btu is attached in QGC Exhibit 440 

2.9. 441 

 442 

Q. How is Questar Gas impacted by the current status of these gas supplies and 443 

Questar Pipeline’s Tariff standards? 444 

A. Questar Gas’ range for interchangeable gas is more narrow than the Questar Pipeline 445 

and Kern River’s tariff ranges.  Generally, pipelines manage their supplies to be 446 

compatible with downstream customers so long as it is in the pipeline’s FERC Tariff 447 

approved range, but in general, these customers require gas in the new (post-1998) 448 

Questar Gas range, not the old Questar Gas range. 449 

 450 

 451 

IV.   THE HISTORICAL CHALLENGE TO PROVIDING 452 

INTERCHANGEABLE SUPPLIES FOR QUESTAR GAS 453 

 454 

Q. Earlier you stated managing the heat content of gas supplies was not new and 455 
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that even prior to 1998, Questar Pipeline and Questar Gas coordinated to 456 

manage heat content to ensure that Questar Gas had sufficient supplies that 457 

were interchangeable for its customers. 458 

A. Yes, providing interchangeable gas for Questar Gas has required substantial 459 

coordination on managing heat content over the years. 460 

 461 

Q. Please explain the issues that have challenged Questar Gas with regard to 462 

managing heat content. 463 

A. As I’ve discussed in my testimony, the development of new natural gas production in 464 

the Rockies and the increased capacity to transport those volumes out of the Rockies 465 

has resulted in a decline of heat content in natural gas supplies available to Questar 466 

Gas.  This is a result of two phenomena. The first phenomenon that has impacted 467 

Questar Gas has been the processing of natural gas to make liquid hydrocarbon 468 

products, such as propane, butane and ethane.  Higher Btu natural gas may contain 469 

substantial quantities of these liquid hydrocarbons.  As the market for liquid 470 

hydrocarbon from natural gas has fluctuated, we have seen a corresponding increase 471 

or decrease in the heat content of volumes delivered to Questar Gas from each of its 472 

transportation providers, Questar Pipeline and Kern River.  Processing for these 473 

liquids decreases heat content.  In particular this phenomenon is impacted by the price 474 

for natural gas itself and the price of liquid hydrocarbon products.  The economic 475 

spread between natural gas prices and liquid prices determines the quantity of 476 

hydrocarbon liquids extracted from the gas.  When hydrocarbon liquids prices are 477 

higher than natural gas prices, liquids are extracted (processed) from the natural gas 478 
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reducing the heat content of the natural gas.  Second, the Rockies have seen an 479 

explosion in CBM production over the last two decades.  Natural gas prices and 480 

newer technology have made the development of CBM production economical and 481 

profitable.  Mr. Lamarre discusses this in greater detail.  This production meets the 482 

FERC gas quality Btu specifications of interstate pipelines, including Questar 483 

Pipeline’s.   484 

 485 

Q. How did these two phenomena, hydrocarbon liquid processing and CBM 486 

production, impact the heat content of deliveries from Questar Pipeline and 487 

Kern River to Questar Gas?  488 

A. Each of these phenomena separately and combined resulted in lowering the overall 489 

heat content of natural gas supplies available to Questar Gas.  Hydrocarbon liquid 490 

processing has had more of an impact on Questar Pipeline's northern system and Kern 491 

River deliveries to Questar Gas, while CBM production has impacted Questar Gas via 492 

deliveries off of Questar Pipeline’s southern system.   493 

 494 

a. THE IMPACT OF LIQUID HYDROCARBON PROCESSING ON 495 

QUESTAR PIPELINE’S NORTHERN SYSTEM 496 

 497 

Q. Please define Questar Pipeline’s northern system. 498 

A. Refer to QGC Exhibit 2.10 for details.  In general, the Questar Pipeline northern 499 

system extends from Craig, Colorado, in the east, through southwest Wyoming, 500 

including the cities of Rock Springs and Evanston, through Coalville to the Utah gate 501 
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stations along the Wasatch Front in the west.  It includes Mainlines 58 and 101 from 502 

Clay Basin north to the Kanda, Coleman and Nighingale stations near Rock Springs, 503 

Wyoming.  The northern system also includes Mainlines 1, 13 and 15, which feed 504 

Questar Pipeline’s northern gate stations to Questar Gas. 505 

 506 

Q. Would you please describe the location of Questar Pipelines northern gate 507 

stations? 508 

A. The northern gate stations include the Hyrum gate in Cache Valley near Logan, the 509 

Sunset gate near Ogden, the Porters Lane gate in Davis County near Centerville, and 510 

the Little Mountain gate in Salt Lake County. 511 

 512 

Q. Do you have data that supports the impact of northern system hydrocarbon 513 

processing on Questar Gas’ delivered heat content? 514 

A. Yes.  I will describe Questar Pipeline’s northern system production areas and the 515 

deliveries from the northern system to Questar Gas along the northern Wasatch Front.  516 

In addition, I will provide data that describes the heat content deliveries from Kern 517 

River to Questar Gas’ Wasatch Front.  518 

 519 

Q. Please continue. 520 

A. Refer back to QGC Exhibit 2.6 which shows how Questar Pipeline’s system 521 

interconnects with the major producing basins.  Questar Pipeline’s northern system 522 

brings volumes from the three major producing basins, including Overthrust, Green 523 

River, and the east field basins.  These are the three major producing areas from 524 
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which volumes may flow to Questar Gas along the northern Wasatch Front.  QGC 525 

Exhibit 2.11 plots the heating value in Btus for each of these three major producing 526 

areas from January 1997 through December 2004.  This data was based on monthly 527 

volume weighted averages for all the receipt points in the given production basins.   528 

 529 

Q. What is the correlation between these plots and liquid hydrocarbon processing? 530 

A. In each of these basins, producers/gathering companies own and operate liquid 531 

extraction plants that are capable of removing natural gas hydrocarbon liquids from 532 

the gas streams.  These plants will extract liquid based on the price dynamics I 533 

discussed earlier regarding the price for liquid hydrocarbons in comparison to natural 534 

gas.  The plots illustrate the swing in heat content (Btu/cf) within a specific producing 535 

basin that is directly related to the level at which liquid hydrocarbons are extracted 536 

from the gas stream.  Decline in Btu is associated with more liquid hydrocarbons 537 

extracted out of the gas produced in those basins.  Increases in Btu are associated with 538 

times when the liquids are “left” in the gas stream because it is more economically 539 

advantageous to the producer to refrain from processing.  540 

 541 

Q. Is Questar able to predict the swings in heat content due to liquid hydrocarbon 542 

processing?   543 

A. No, not beforehand. 544 

 545 

b. THE IMPACT OF HYDROCARBON PROCESSING ON THE KERN 546 

RIVER SYSTEM 547 
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 548 

Q. You also stated that gas quality from Kern River is affected by hydrocarbon 549 

processing.  Would you elaborate? 550 

A. The same market dynamics that impact Questar Pipeline with regard to heat content 551 

and the decision to process apply to Kern River because it accesses the same sources 552 

of gas supply in several of the same producing basins.  Another plot has been 553 

developed, QGC Exhibit 2.12, to show the swings in heat content (Btu/cf) delivered 554 

off of Kern River to Questar Gas’ northern (Wasatch Front) and southern (St. 555 

George/southern Utah) gates.    556 

 557 

Q. You have referred to several processing plants connected to both Questar 558 

Pipeline and Kern River.  Would you please indicate where these plants are 559 

located? 560 

A. Please see QGC Exhibit 2.13.  This exhibit indicates the plants associated with 561 

Questar Pipeline and Kern River.   562 

 563 

c. THE IMPACT OF HYDROCARBON PROCESSING ON QUESTAR 564 

PIPELINE’S SOUTHERN SYSTEM 565 

 566 

Q. Please define Questar Pipeline’s southern system. 567 

A. Again refer to QGC Exhibit 2.10 for details.  The Questar Pipeline southern system 568 

begins in the Rifle, Colorado, area and runs west through northeastern Utah near 569 

Vernal on Mainlines 40 and 41 to the Payson and Indianola gates in the west.  It also 570 
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includes Mainline 104 from Carbon County to the Goshen interconnect with Kern 571 

River and Mainline 58 from Fidlar Station to Clay Basin. 572 

 573 

Q. Would you please describe the location of Questar Pipeline’s southern gate 574 

stations? 575 

A. The southern gate stations include the Indianola and Payson gates near the respective 576 

cities in Utah County. 577 

 578 

Q. You described how liquid hydrocarbon processing impacts the Questar Gas 579 

northern system heat content.  Does hydrocarbon processing have an impact on 580 

Questar Gas’ southern system (Utah County)? 581 

A. I have attached QGC Exhibit 2.14 that plots the heating value in Btu/cf for the 582 

producing basins along Questar Pipeline’s southern system (please see QGC Exhibit 583 

2.6 for further explanation).  These basins, Ferron, Uinta and Piceance, produce 584 

volumes that may be delivered to Questar Gas from Questar Pipeline and potentially 585 

from Kern River.  As illustrated on QGC Exhibit 2.13 there are processing plants 586 

located within these basins that extract hydrocarbon liquids and, therefore, can impact 587 

heat content of volumes delivered from those basins.  However, the capacities of 588 

these plants are limited when compared to the processing capacity on Questar 589 

Pipeline’s northern system. 590 

 591 

d. THE IMPACT OF CBM GAS ON QUESTAR PIPELINE’S 592 

SOUTHERN SYSTEM 593 
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 594 

Q. As discussed earlier, hasn’t the main driver of heat content on the Questar 595 

Pipeline southern system been CBM production? 596 

A. Yes.  QGC Exhibit 2.14 illustrates the heat content of the Ferron area natural gas, 597 

which is predominantly CBM production.  As I have previously discussed, this 598 

production has a lower heating value than either the Uinta or Piceance basins. 599 

 600 

Q. Why has the Ferron area CBM production been the driver on the heat content 601 

delivered to Questar Gas off the southern system? 602 

A. Ferron has had a major impact on delivered heat content to Questar Gas due to its 603 

composition as previously described, the volume of CBM production, and its 604 

geographic proximity to the Questar Gas gate stations near Payson and Indianola, 605 

Utah.  These gates are the primary gates for natural gas deliveries to Questar Gas on 606 

the southern end of the Wasatch Front and into southern Utah.  607 

 608 

Q. How has the volume of CBM production in the Ferron area evolved? 609 

A. QGC Exhibit 2.15 shows the monthly production from each major producing basin on 610 

Questar Pipeline’s northern and southern systems from January 1997 through 611 

December 2004.  In January 1997, Ferron area production was approximately 50 612 

MMcf/d (million cubic feet per day) and has grown nearly five-fold to just under 250 613 

MMcf/d.  QGC Exhibit 12.15 shows the dramatic impact that the Price area CBM 614 

production has had on Questar Pipeline’s gas supplies.  In January 1997, the Ferron 615 

basin was a small component of gas supplies flowing on Questar Pipeline.  From  616 
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early 2000 to today, with the exception of several months, the Ferron basin has been 617 

the single largest contributor to Questar Pipeline’s gas supplies.  Both Mr. Walker 618 

and Dr. Reid, in their testimonies describe the economic benefits of Ferron production 619 

to Questar Gas and its customers.   620 

 621 

Q. How does the proximity of this Ferron area production impact the heat content 622 

of natural gas delivered to Questar Gas’ southern gates? 623 

A. Because of its geographical location near Price, Utah, the Ferron area production, is 624 

the last major source of natural gas on Questar Pipeline’s southern system upstream 625 

of deliveries to Questar Gas’ southern gates (Payson and Indianola).  It drives the heat 626 

content of gas delivered to Payson and Indianola.  Please refer to QGC Exhibit 2.6. 627 

 628 

Q. Would you please define what you mean by upstream of Questar Gas’ southern 629 

gates? 630 

A. In order for Questar Gas to meet its customer demands in Utah county (Payson gate) 631 

and its line to southern Utah (Indianola gate), Questar Gas requires daily deliveries of 632 

natural gas from Questar Pipeline at its Payson and Indianola gates.  To meet these 633 

deliveries, all or part of the Ferron supplies are required to be transported 634 

“downstream” from Ferron to Payson and Indianola.  Therefore, Ferron supplies will 635 

always impact deliveries to Questar Gas at these two gates.   636 

 637 

V. THE PROBLEM POSED BY THE CHANGING HEAT 638 

CONTENT OF GAS SUPPLIES AND QUESTAR GAS’ RESPONSE 639 
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 640 

Q. If Questar Gas requires daily deliveries at Payson and Indianola, and the 641 

proximity of Ferron production will result in Ferron supplies being delivered to 642 

these gates, does the composition of the Ferron volumes pose a problem for 643 

Questar Gas?  644 

A. Yes.  As I previously testified regarding combustion theory, appliances will operate 645 

effectively within a range around a particular set point. Prior to 1998, Questar Gas 646 

had an appliance set point of 1,088 Btu/cf and a 0.62 specific gravity (Wobbe number 647 

1382).  CBM production at a Wobbe number of approximately 1300 is non-648 

interchangeable with the pre-1998 set point.  The non-interchangeability of CBM 649 

production with the pre-1998 adjusted appliances was discussed at length by Mr. 650 

Benson in his testimony. 651 

 652 

Q. How did Questar Gas respond to the potential of non-interchangeable gas being 653 

delivered to its system? 654 

A. Questar Gas, on its own or in conjunction with Questar Pipeline, instituted several 655 

short-term measures and long-term solutions to the heat content issue that it faced as 656 

set forth below.   657 

 658 

a. QUESTAR GAS’ SET POINT ADJUSTMENTS 659 

 660 

Q. Ultimately, what was Questar Gas’ long-term solution to manage the heat 661 

content going forward? 662 
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A. After considerable study, Questar Gas determined that its pre-1998 appliance set 663 

point was not consistent with the gas supply that it would receive from its two 664 

interconnecting pipelines, Questar Pipeline and Kern River.  Questar Gas decided to 665 

change its appliance set point to align with the interstate natural pipeline grid.  As I 666 

described earlier, the Rocky Mountains had integrated into the interstate natural gas 667 

pipeline grid with gas supply more consistent with national heat content.  Questar Gas 668 

determined that it was not possible to remain an island with a higher recommended 669 

set point.  To provide higher Btu gas supplies to Questar Gas, above the heat content 670 

consistent with the interstate natural gas pipeline grid would be operatively complex 671 

and prohibitively expensive.   672 

 673 

Q. Were Questar Gas’ pre-1998 set point and the associated gas quality deliveries 674 

consistent with the gas quality range delivered to other major distribution 675 

companies? 676 

A. No.  Questar Gas’ 1088 Btu/cf with a 0.62 specific gravity set point is significantly 677 

higher than the heat content of the vast majority of gas flowing in the interstate 678 

natural gas pipeline grid.  QGC Exhibit 2.16 demonstrates the range of heat content 679 

delivered to major distribution companies in the United States relative to Questar 680 

Gas’ pre-1998 set point.  The range was generated from data gathered from 26 major 681 

urban areas and encompasses 90% of the heating values collected in the study.  QGC 682 

Exhibit 2.16 shows that Questar Gas’ pre-1998 set point was unique relative to the 683 

heating value of gas flowing on the national grid.   684 

 685 
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Q. Is the current heating content in the Rocky Mountains consistent with the 686 

interstate natural gas pipeline grid as set forth in QGC Exhibit 2.16? 687 

A. Yes.  The heat content for production in the Rocky Mountains and, in particular, the 688 

heat content for volumes delivered to Questar Gas from Questar Pipeline and Kern 689 

River is illustrated in QGC Exhibits 2.17 and 2.12.  It is consistent with the heat 690 

content of the national interstate pipeline grid as set forth in QGC Exhibit 2.16.   691 

 692 

Q. What action did Questar Gas take to realign its appliance set point? 693 

A. As Mr. McKay explained in his testimony, on April 21, 1998, Questar Gas filed 694 

Advice No. 98-02, Docket No. 98-057-T02, to change its heat content set points.  The 695 

Commission approved the tariff change effective on May 1, 1998, with the support of 696 

the Division and no one opposed the change. 697 

 698 

Q. So the change in the set points was Questar Gas’ long-term solution to managing 699 

gas heat content? 700 

A. Ultimately, yes.  Questar Gas determined that moving its set point to the lower heat 701 

content would enable it to more effectively and economically manage heat content 702 

received from interstate pipeline sources in the foreseeable future.  It would enable 703 

Questar Gas to safely and reliably accept additional CBM supplies and be less 704 

vulnerable to the heat content impact of hydrocarbon liquids processing. 705 

 706 

Q. What did this change require? 707 

A. Questar Gas determined in 1998 that most appliances in its gas service area would 708 
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have to be adjusted from the pre-1998 set point to the post-1998 set point in order to 709 

operate safely and reliably with the lower heat content.  During the transition period 710 

to adjust from the pre-1998 to post-1998 set point, Questar Gas would manage heat 711 

content that was interchangeable with both set points.  Only after the appropriate 712 

adjustments had been made could Questar Gas deliver supplies outside the narrow 713 

range “transition area” as depicted in QGC Exhibit 2.4. 714 

 715 

Q. What are the post-1998 appliance set points on Questar Gas along the Wasatch 716 

Front? 717 

A. Questar Gas established two new set points along the Wasatch Front.  The northern 718 

set point is at 1,020 Btu at 0.60 specific gravity and 14.73 psig.  This includes Salt 719 

Lake County north, (delivered off Questar Pipeline’s northern system (QGC Exhibit 720 

2.10)), while the southern set point, which is for Utah County south to Payson 721 

including southern Utah to St. George is 1003 Btu at 0.62 specific gravity and 14.73 722 

psig.   723 

 724 

Q. How do the post-1998 set points compare to the pre-1998 set points and Kern 725 

River values shown in QGC Exhibit 2.4? 726 

A. The post-1998 set points have been included on QGC Exhibit 2.4.  The north Wasatch 727 

set point is labeled as QGC North Post-1998 while the Utah County/St George set 728 

point has been labeled as QGC South Post-1998.  This graph illustrates the relative 729 

difference from a Btu perspective of the interchangeability range of each set point. 730 

 731 
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Q. In reviewing the graph for approximate set point ranges on QGC Exhibit 2.4, 732 

the pre-1998 and post-1998 ranges do not align.  How is Questar Gas handling 733 

the difference in post-1998 and pre-1998 set points? 734 

A. During a proposed ten-year transition from pre-1998 to post-1998 heat content set 735 

points, Questar Gas has coordinated with Questar Pipeline to manage heat content 736 

through the transition.  It is important to understand that during the transition from 737 

pre-1998 to post-1998 set points, Questar Gas needs to manage a heat content that is 738 

narrow enough to be interchangeable with both pre- and post-1998 set points.  This 739 

narrower heat content range is approximated by the grey rectangular area on QGC 740 

Exhibit 2.4 and is labeled “Transition Area.” 741 

 742 

b. THE IMPACT TO QUESTAR GAS OF THE “TRANSITION” SET 743 

POINT AND HOW THOSE IMPACTS HAVE BEEN ADDRESSED 744 

 745 

Q. Are there additional concerns in managing the heat content to this narrow 746 

transition area? 747 

A. Yes.  By restricting the heat content for gas deliveries to this narrow range, Questar 748 

Gas loses operational flexibility on its system and also may limit gas supply options.  749 

This loss of operational flexibility and potential gas supplies could result in reducing 750 

Questar Gas’ reliability to meet customer demands. 751 

 752 

Q. Would you please summarize the transition phases that Questar Gas has gone 753 

through from pre-1998 to post-1998 set points to manage heat content? 754 
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A. The first step of managing heat content was the coordination between Questar 755 

Pipeline and Questar Gas to blend CBM production from the Ferron area delivered to 756 

Questar Gas’ Payson and Indianola gates, while also blending low Btu volumes from 757 

hydrocarbon liquids processing on Questar Gas’ northern system.  Questar Gas and 758 

Questar Pipeline continue to blend gas on its northern system to manage heat content. 759 

 760 

Q. What did blending to the Payson and Indianola city gates involve? 761 

A. In order to provide interchangeable volumes through Payson and Indianola, Questar 762 

Gas coordinated with Questar Pipeline to blend higher Btu volumes from Mainline 40 763 

with CBM production from the Ferron area.  Please see QGC Exhibit 2.6.  Typically, 764 

as a rule of thumb, for every two cubic feet of CBM production one cubic foot of 765 

higher Btu gas is required to produce interchangeable volumes for the pre-1998 set 766 

point.  This blending was managed on a daily basis on Questar Pipeline’s southern 767 

system where CBM supplies entered and intermixed with supplies on Questar 768 

Pipeline’s Mainline 40, near Price, Utah.  This blending was detailed in the DPU’s 769 

Data Request No. 2.6, and is attached as QGC Exhibit 2.18. 770 

 771 

c. QUESTAR PIPELINE’S TARIFF PROVISIONS 772 

 773 

Q. Rather than blending, why didn’t Questar Pipeline simply refuse to accept non-774 

interchangeable volumes, regardless of whether or not they were CBM or lower 775 

Btu hydrocarbon processed volumes? 776 

A. Questar Pipeline, as an interstate pipeline company regulated by the FERC, is 777 
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required to accept transportation volumes that are within its tariff specifications.  778 

Both CBM production and volumes processed for liquid hydrocarbons are well within 779 

Questar Pipeline’s Tariff specifications for Btu content, inert limits, and hydrocarbon 780 

dew point.  Based on its Tariff and the applicable FERC regulations, Questar Pipeline 781 

cannot refuse service to transportation customers who tender CBM or hydrocarbon-782 

processed gas that meet its Tariff specifications.  783 

 784 

Q. What are Questar Pipeline’s Tariff specifications for Btu, inert percentages, and 785 

hydrocarbon dew point? 786 

A. Please see attached QGC Exhibit 2.19.   787 

 788 

Q. Are these specifications consistent with the interstate natural gas pipeline grid 789 

that you described earlier in your testimony? 790 

A. Yes.  In particular, Questar Pipeline’s Btu range and inert specifications are typical 791 

when compared with other pipelines in the interstate natural gas pipeline grid.  792 

Questar Pipeline differs with its hydrocarbon dew point specifications in that it limits 793 

free hydrocarbon liquids in the pipeline rather than specifying a fixed hydrocarbon 794 

dew point temperature that is more typical in interstate pipelines.  Questar Pipeline’s 795 

gas quality specifications have benefited Questar Gas by allowing it to flow both very 796 

high Btu company-owned gas on Questar Pipeline and much lower Btu CBM gas 797 

from the Ferron area.  The benefits to Questar Gas of Questar Pipeline’s hydrocarbon 798 

specifications are discussed in Mr. Walker’s testimony. 799 

 800 
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d. COULD BLENDING WORK INDEFINITELY 801 

 802 

Q. Approximately how long was Questar Gas able to manage this Phase 1 transition 803 

by blending? 804 

A. On the Northern system, which is basically Little Mountain gate north to Hyrum,  805 

Questar Gas, in conjunction with Questar Pipeline, is still able to blend high and 806 

lower Btu streams together to manage heat content for both the pre-1998 and post-807 

1998 appliance set points.   808 

 809 

Q. Will Questar Gas and Questar Pipeline be able to manage heat content on the 810 

north indefinitely? 811 

A. Questar Pipeline and Questar Gas have been able to manage heat content for 812 

interchangeability, given the current liquid hydrocarbon market and the production 813 

streams that are delivered to Questar Pipeline today, by utilizing Questar Pipeline’s 814 

multiple pipes and blending facilities near Coalville, Utah.  The post-1998 set point 815 

allows Questar Gas to accept lower Btu hydrocarbon processed volumes without 816 

interchangeability problems.  In the event that volumes delivered from the north are 817 

above the upper level, it is possible to add air or nitrogen to the gas stream that would 818 

result in a lower Wobbe number making the gas interchangeable.   819 

 820 

Q. How long were you able to blend on Questar Pipeline’s southern system to 821 

manage heat content? 822 

A. Questar Pipeline and Questar Gas were able to manage the heat content by blending 823 
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in Mainline 40 until approximately June 1999 when CBM production in the Ferron 824 

area increased to the point that blending of deliveries to Payson and Indianola would 825 

no longer result in interchangeable volumes.   826 

 827 

Q. Why couldn’t you blend indefinitely? 828 

A. Total deliveries to Questar Gas at Payson and Indianola range from a winter average 829 

of approximately 175 million cubic feet/day (cf/d) to a summer average of 75 million 830 

cf/d.  As shown on QGC Exhibit 2.20, the Price area CBM production had increased 831 

to 75 million cf/d by 1998, and nearly 140 million cf/d by 1999.  As I stated earlier, to 832 

provide interchangeable gas by blending requires two parts CBM gas for every one 833 

part higher Btu gas.  If CBM production is at 75 million cf/d and Questar Gas’ 834 

summer average load is 75 million cf/d, it is obvious that blending no longer works.   835 

One could still blend for interchangeability based on a winter load of 175 million cf/d 836 

during 1998.  But by mid-1999, CBM production had increased to the level that 837 

blending would not produce interchangeable gas.  Basically, CBM production 838 

increased to the point that it would be the only volumes delivered to Payson and 839 

Indianola without any blending.  This blending was explained in detail in response to 840 

Data Request 2.6, and is included as QGC Exhibit 2.18. 841 

 842 

Q. Why didn’t Questar Pipeline transport CBM production to another delivery 843 

point rather than Payson or Indianola? 844 

A. Referring to QGC Exhibit 2.6, the CBM production in the Ferron area is delivered to 845 

Questar Pipeline directly (upstream) of Payson and Indianola and constitutes the 846 
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physical molecules of gas that are delivered to Questar Gas to meet its residential and 847 

commercial demand.  It cannot go anywhere else absent prohibitively expensive 848 

infrastructure additions.  Prior to 2001, when Questar Pipeline’s Mainline 104 was 849 

constructed, there were no alternatives for additional blending or routing of any of the 850 

CBM production. 851 

 852 

VI. NEED FOR CO2 PROCESSING FOR QUESTAR GAS 853 

 854 

Q. When Questar Gas recognized that blending was no longer able to provide safe, 855 

reliable, interchangeable gas, what action did it take? 856 

A. Questar Gas recognized that to have future access to economic gas supplies it would 857 

have to align its heat content with the interstate pipelines that served it.  Questar Gas 858 

resolved to change the appliance set points to the post-1998 ranges that I discussed 859 

earlier in my testimony.  Questar Gas determined that a 10-year transition period for 860 

customers to move from the pre-1998 set point to the post-1998 set point would be 861 

reasonable and not impose an undue burden on customers.   862 

 863 

Q. If, in 1999, blending was no longer possible to ensure gas interchangeability and 864 

it would take another 10 years before customers had adjusted their appliances to 865 

the post-1998 set point, what was Questar Gas’ option to manage heat content? 866 

A. After review of multiple options that considered operational reliability, technical 867 

feasibility, and economics, Questar Gas elected to process CBM production to 868 

remove CO2 to achieve an interchangeable gas stream. 869 
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 870 

Q. How does CO2 removal make CBM supplies interchangeable? 871 

A. CO2 processing has a two-fold effect.  First, by removing CO2, which is an inert, the 872 

heating value of the gas stream is increased.  Second, the specific gravity of CO2 is 873 

greater than the specific gravity of the other constituents of coal seam production.  874 

Removal of CO2 effectively reduces the specific gravity of the gas stream.  In 875 

combination, these two effects increase the Wobbe number of the CBM gas to within 876 

the acceptable operating range of an appliance set to the pre-1998 set point and an 877 

appliance set to the post-1998 set point.  878 

 879 

Q. Has processing the CBM production provided reliable interchangeable volumes 880 

for Questar Gas at Payson and Indianola? 881 

A. Yes.  Since the installation of the CO2 removal plant in June 1999, Questar Gas, 882 

through coordination with Questar Pipeline, has been able to effectively manage the 883 

heat content of natural gas delivered at Payson and Indianola to be interchangeable.   884 

 885 

Q. Since 1998, have any other factors impacted the need for CO2 removal to ensure 886 

interchangeable gas volumes? 887 

A. As in 1998, Questar Gas is still required to manage heat content for interchangeability 888 

between the pre-1998 and post-1998 appliance set points.  The CO2 plant has 889 

remained the primary tool for Questar Gas to manage interchangeable gas for Payson 890 

and Indianola.   891 

 892 
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VII. USE OF MAINLINE 104 TO ASSIST IN ADDRESSING 893 

INTERCHANGEABILITY 894 

 895 

a. USE OF MAINLINE 104 FOR MANAGING INTERCHANGEABILITY 896 

 897 

Q. Are there other tools that Questar Gas and Questar Pipeline have used to help 898 

manage heat content? 899 

A. Yes.  In the fall of 2001, Questar Pipeline placed its Mainline 104 into service.  900 

Mainline 104 parallels much of its Mainlines 41 and 40, from the Ferron area to the 901 

Payson gate and continues west to make deliveries to Kern River at Goshen near 902 

Elberta, Utah.   903 

 904 

Q. How does Questar Pipeline’s Mainline 104 aid Questar Gas in managing its heat 905 

content for interchangeability at Payson and Indianola? 906 

A. Prior to the installation of Mainline 104, the total CBM production in the Ferron area 907 

exceeded the daily deliveries in Mainline 41 to Payson and Indianola.   I described 908 

this earlier in my testimony.  Mainline 104 added an additional 270,000 Dth/d of 909 

transportation capacity flowing west to the Kern River pipeline.  This additional 910 

westward capacity resulted in higher Btu gas volumes being transported from east of 911 

Price, Utah, that could then mix with Ferron CBM production.  Questar Pipeline has 912 

limited capabilities to blend these volumes with Ferron CBM production to provide 913 

an interchangeable blend that would meet Questar Gas’ heat content requirements.     914 

 915 
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Q. Have the installation and operational characteristics of Mainline 104 improved 916 

Questar Pipeline’s ability to coordinate with Questar Gas to manage 917 

interchangeable heat content to Payson and Indianola? 918 

A. Yes. 919 

 920 

b. THE LIMITATIONS OF MAINLINE 104 TO ASSIST WITH 921 

INTERCHANGEABILITY 922 

 923 

Q. Do the operational characteristics of Mainline 104 provide the reliable and safe 924 

ability to manage interchangeable heat content to Payson and Indianola for 925 

Questar Gas? 926 

A. No, not by themselves.   927 

 928 

Q. Please elaborate. 929 

A. As I detailed earlier in my testimony, the total production of CBM volumes in the 930 

Ferron area exceed the average winter, as well as summer, deliveries at Payson and 931 

Indianola combined.  Because of the magnitude of these CBM volumes, the gas 932 

stream being delivered directly to those gates is non-interchangeable.  As CBM gas is 933 

non-interchangeable with the pre-1998 appliance set point, those volumes need to be 934 

managed by CO2 removal or blending for interchangeability.   To rely on Mainline 935 

104 to provide volumes for blending has several operational drawbacks that 936 

jeopardize both the safe and reliable service to Questar Gas’ residential customers. 937 

 938 
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Q. Please explain the present configuration of Questar Pipeline’s pipes and 939 

compressors that lead to this conclusion. 940 

A. Before I describe the limitations, let me give a description of the piping configuration 941 

involved.  Mainline 104 begins at a location referred to as Faucett Junction.  Faucett 942 

Junction is the intersection of Mainline 40, JL102, and JL111.  Mainline 40 is Questar 943 

Pipeline’s main line that travels east to west from its Fidlar Station through Price 944 

toward Payson.  JL102 and JL111 are pipelines that begin at the outlet of the Price 945 

CO2 removal plant and transport CBM production volumes from the Price/Ferron 946 

area to Mainlines 40 and 104.  The piping inter-ties between these pipelines have 947 

basic volume controls that permit some blending that can best be described as “gross 948 

blending.”  For a reference for this piping and its location, see QGC Exhibit 2.21.  949 

 950 

Q. Please describe the limitations with using Mainline 104 to provide blending for 951 

the CBM volumes on Questar Pipeline’s southern system. 952 

A. There are a number of limitations with using Mainline 104 that affect reliability.  The 953 

limitations exist because of physical constraints, operational problems, market 954 

influence and regulatory requirements.  First, supplies upstream of Mainline 104 that 955 

have a higher Btu content may not reach Mainline 104.  Disruptions can occur on 956 

Mainline 104 and Mainline 40 and their ancillary facilities, including compressors, 957 

that could prevent or impact the blending activities.  Second, operational problems on 958 

Kern River could cause problems with blending on Mainline 104.  Third, scheduled 959 

or unscheduled maintenance on Mainline 104 and Mainline 40 could cause blending 960 

issues.  Fourth, changes in the nominations through market fluctuations could impact 961 
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blending on Mainline 104.  In addition, Questar Pipeline must comply with FERC 962 

regulations and its Tariff when determining how to manage scheduled flows on its 963 

system under all circumstances.  In each situation, Questar Pipeline must deal with 964 

each customer in a nondiscriminatory manner.  I will address each of these issues in 965 

detail in subsequent questions. 966 

 967 

c. MAINLINE 104 CAN HAVE OPERATIONAL AND SUPPLY ISSUES 968 

THAT LIMIT ITS USE FOR BLENDING 969 

 970 

Q. Please explain the details of limitations in getting gas to Mainline 104. 971 

A. As discussed earlier, Mainline 104 can be utilized to manage interchangeable heat 972 

content through blending of higher-Btu supplies east of Price with CBM production 973 

from the Ferron area.  The major operational drawback is that any disruption or 974 

reduction in the higher-Btu volumes flowing from the east into Mainline 104 975 

substantially reduces or prevents the ability to blend for interchangeability.  976 

 977 

Q. Would supply disruption on Mainline 40 upstream of Price also limit Questar 978 

Pipeline’s ability to blend. 979 

A. Yes.  Any interruptions of the higher Btu gas from east of Price would limit Questar 980 

Pipeline’s ability to blend.  This is because Mainline 40 “feeds” the higher Btu gas 981 

into Faucett Junction, which is then blended with CBM production. 982 

 983 



Direct Testimony of  QGC Exhibit 2 
Lawrence A. Conti  Page 48 of 70 

Q. Please describe events that would reduce or disrupt flows in Mainline 104. 984 

A. The major influences that would disrupt or reduce flows are a) a failure at Oak 985 

Springs Compressor Station; b) operational problems on Kern River; c) scheduled or 986 

unscheduled maintenance on Mainline 104 or Mainline 40; or d) a change in 987 

nominations due to market fluctuations. 988 

 989 

Q. What is meant by a failure at Oak Springs Compressor Station? 990 

A. The Oak Springs Compressor Station is a fully automated compressor station on 991 

Mainline 104 that houses two Solar Taurus centrifugal compressor units.  The 992 

function of this station is to increase the flowing pressure of the natural gas from 600 993 

psig to 1,300 psig to enable up to 270,000 Dth/d to enter Kern River pipeline at 994 

Goshen.  If an automation or a compressor malfunction occurs, Questar Pipeline is 995 

unable to move volumes in Mainline 104 to Kern River.  If these volumes are unable 996 

to move via Mainline 104, they are unable to move through Price, which results in 997 

Questar Pipeline having to function as if Mainline 104 doesn’t exist.  In this case, 998 

blending cannot work because there are not higher-Btu volumes to blend with CBM 999 

volumes. 1000 

 1001 

Q.  How often does this circumstance happen at Oak Springs? 1002 

A. Please see attached response to DPU Data Request 2.2 that is included as QGC 1003 

Exhibit 2.22.   1004 

 1005 
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d. OPERATIONAL PROBLEMS ON KERN RIVER CAN LIMIT MAINLINE 1006 

104’S USE FOR BLENDING 1007 

 1008 

Q. What is meant by operational problems on Kern River? 1009 

A. In the event that the Kern River has an operational problem, whether control 1010 

problems, compressor station problems or physical problems that result in deliveries 1011 

from Mainline 104 into Kern River being reduced or disrupted.  The results would be 1012 

the same as if Oak Springs had a problem.  The amount of gas that could be delivered 1013 

through Mainline 104 would be reduced.  In that case, there may not be sufficient 1014 

higher-Btu volumes to blend with Ferron CBM production to ensure interchangeable 1015 

gas at Payson or Indianola. 1016 

 1017 

Q. Are there examples of this? 1018 

A. QGC Exhibit 2.23 is a compilation of electronic bulletin board (EBB) notices 1019 

regarding Kern River’s maintenance schedule that lists 64 events that have impacted 1020 

Kern River’s operations from 2001 through 2005.  1021 

 1022 

e.  MAINLINE 104 AND MAINLINE 40 MAINTENANCE LIMITS ITS USE 1023 

FOR BLENDING 1024 

 1025 

Q. What is meant by scheduled or unscheduled maintenance on Mainline 104 and 1026 

Mainline 40? 1027 

A. As part of operating and maintaining a natural gas pipeline there are routine 1028 
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inspections and physical work that require reducing the capacity or shutting in the 1029 

pipeline.  These inspections and maintenance activities are routine and usually are 1030 

scheduled ahead of time when one can anticipate the disruption.  However, there are 1031 

unscheduled events, potentially even emergency situations, such as physical damage 1032 

to the pipe or sudden equipment failure that also result in reducing or shutting in 1033 

pipeline capacity.  Any disruption to physical flow of gas on Mainline 104 or 1034 

Mainline 40 would result in the inability to blend gas streams to manage heat content 1035 

for interchangeability on Questar Pipeline’s southern system.   1036 

 1037 

Q.  How often has there been maintenance on Mainline 104 and Mainline 40?   1038 

A.  Attached as QGC Exhibit 2.24 are Questar Pipeline’s critical notices that were posted 1039 

on its EBB regarding 74 events that impacted operational capacity west of Fidlar on 1040 

Mainlines 104 and 40, from 2002 forward to April 2005.  Also included is the 1041 

response to the DPU Data Request 2.2, QGC Exhibit 2.22.  1042 

 1043 

f. CHANGES IN NOMINATIONS AFFECT THE USE OF MAINLINE 104 1044 

FOR BLENDING 1045 

 1046 

Q. What is meant by a change in nominations due to market fluctuations? 1047 

A. The goal of transportation customers on interstate pipeline systems is to deliver gas to 1048 

the downstream markets not only to meet contractual requirements but also to access 1049 

markets.  Customers on Questar Pipeline are no different than customers on other 1050 

pipeline systems.  Questar Pipeline’s system serves several distinct markets.  The 1051 
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largest market on Questar Pipeline is Questar Gas.  The second largest is the 1052 

California market, which it serves through its interconnects with Kern River at 1053 

Goshen and on the north at Roberson Creek.  Another major market is injection 1054 

volumes for shippers into the Clay Basin storage facility, primarily during the 1055 

summer months.  Finally, Questar Pipeline also serves Midwestern markets through 1056 

its interconnects with WIC and CIG at Kanda-Coleman.  Gas prices into these 1057 

markets fluctuate on a daily and monthly basis.  These price fluctuations provide 1058 

customers economic incentives to move gas from one downstream market to another.  1059 

If market prices for natural gas alter, customers change their nomination destinations.  1060 

This changes gas flow patterns on Questar Pipeline and affects the volumes that flow 1061 

on Mainlines 104 and 40.  1062 

 1063 

Q. How do these fluctuations in market prices influence Questar Pipeline’s and 1064 

Questar Gas’ ability to manage heat content to Payson and Indianola? 1065 

A. The Goshen interconnect with Kern River is Questar Pipeline’s largest delivery point 1066 

into Kern River.  When markets on Kern River are soft, customers will deliver their 1067 

gas to more attractive markets off of Questar Pipeline’s system.  The net result of this 1068 

is less high Btu gas from east of Price flowing in Mainline 40 toward the Payson and 1069 

Indianola gates, thus providing fewer volumes to blend with CBM volumes.   1070 

 1071 

Q. Can you illustrate market fluctuations you have described? 1072 

A. As discussed in the technical conferences, in early 2002 through the end of 2002, 1073 

demand reduced nominations into Goshen because of market conditions.  These 1074 
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reduced nominations prevented blending from providing interchangeable heat content 1075 

for Payson and Indianola.  This is shown in QGC Exhibit 2.18.     1076 

 1077 

Q. What is meant by the term nomination when referring to volumes? 1078 

A. When pipeline customers request transportation service they place an order to 1079 

transport their volumes from a receipt point to a delivery point.  This request is 1080 

referred to as a nomination.  The pipeline receives and processes these requests based 1081 

upon the terms of the customer’s contract and determines if these nominations can be 1082 

accepted based on the pipeline’s physical capacity.  This process is governed by 1083 

FERC rules and the pipeline’s FERC-approved Tariff.  One of the underlying tenets 1084 

of these rules and the Tariff is that all customers are to be treated on a 1085 

nondiscriminatory basis.   1086 

 1087 

Q. What impact does Questar Pipeline’s FERC Tariff have on nominations and 1088 

capacity related to coordinating with Questar Gas to manage heat content? 1089 

A. Questar Pipeline’s Tariff requires that Questar Pipeline transport accepted 1090 

nominations from their receipt to delivery points.  Questar Pipeline cannot alter 1091 

receipt or delivery volumes to facilitate or advantage one customer’s requirements 1092 

over its contractual obligation to any other customer.  With respect to blending, this 1093 

means that Questar Pipeline cannot transport volumes in Mainline 104 without 1094 

nominations in Mainline 104 anymore than it could deliver volumes to Questar Gas 1095 

that Questar Gas did not nominate for delivery.  Questar Pipeline’s Tariff also gives 1096 

customers the right to utilize any and all receipt and delivery points on a secondary 1097 
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basis, meaning that if a contract specifies Mainline 104 as a primary delivery point 1098 

the owner of that contract could utilize any delivery point on Questar Pipeline in 1099 

place of Mainline 104 on a secondary basis.   1100 

 1101 

g. WHY MAINLINE 104 CANNOT BE USED TO TRANSPORT ALL CBM 1102 

VOLUMES EXCLUSIVELY 1103 

 1104 

Q. Why didn’t Questar Pipeline separate Mainline 104 from the rest of the southern 1105 

system and flow all or most of the CBM volumes to the Kern River interconnect 1106 

at Goshen, Utah, away from the Payson and Indianola gates? 1107 

A. The only way this could be accomplished would be if Questar Gas held all of the 1108 

Mainline 104 capacity and purchased all or most of the Ferron area CBM supplies. 1109 

 1110 

Q. Would you please explain why Questar Pipeline constructed Mainline 104 as an 1111 

integrated pipeline as opposed to a separate or stand alone pipeline? 1112 

A. The construction of Mainline 104 was underwritten with firm transportation contracts 1113 

from four original customers (Questar Gas being one of four).  Mainline 104 was 1114 

designed and constructed to operate as an integral part of Questar Pipeline’s southern 1115 

system based on the requests of these shippers.  This provided the four shippers 1116 

(alongwith all Questar Pipeline shippers) greater flexibility in that they could source 1117 

gas to Mainline 104 from many sources, other than just Ferron.  The FERC 1118 

Certificate Questar Pipeline received authorizing construction of Mainline 104 1119 

specifically stated that Mainline 104 would be integrated into Questar Pipeline’s 1120 
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existing southern system. 1121 

 1122 

Q. How could Questar Gas have persuaded Questar Pipeline to build Mainline 104 1123 

as a separate line that would transport all of the CBM gas from Ferron? 1124 

A. Questar Gas would have to enter into a transportation contract with Questar Pipeline 1125 

for all of the firm capacity in Mainline 104.  As the only underwriter of the project, 1126 

Questar Gas would request Questar Pipeline to construct Mainline 104 as a separate 1127 

line from the Ferron CBM fields to Goshen.  The annual transportation cost Questar 1128 

Gas would pay to Questar Pipeline for this option would be on the order of $15 1129 

million per year. 1130 

 1131 

h. CONCLUSION ON THE USE OF MAINLINE 104 TO MANAGE HEAT 1132 

CONTENT FOR QUESTAR GAS 1133 

 1134 

Q. So your conclusion is that blending by relying on Mainline 104 is not sufficient to 1135 

manage heat content for Questar Gas? 1136 

A. Yes.  In fact, the perspective that blending by itself is not reliable to manage heat 1137 

content is shared by others in the natural gas industry through a recently published 1138 

white paper on natural gas interchangeability.  This white paper was prepared by a 1139 

large cross section of the natural gas industry, including LNG suppliers, gas utilities, 1140 

pipelines, power generators, appliance manufacturers, and state regulators.  Questar 1141 

Gas and the Committee of Consumer Services (Committee) both participated in the 1142 

development of this document.  Provided below is a quote from the white paper 1143 
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regarding the ability of pipelines to manage interchangeability by blending.   1144 

. . . Blending applied by the pipeline operator is also technically 1145 
feasible.  However, widespread use of blending is out of the direct 1146 
control of the pipeline operator.  The transportation of natural gas is 1147 
governed by daily and sometimes more frequent nomination of 1148 
volumes and specification of receipt and delivery points by shippers. 1149 
Consequently, any pipeline blending that occurs is coincidental and 1150 
historically has not been planned to achieve a specific end point or 1151 
specification.  Even in pipelines where blending currently occurs, this 1152 
practice is thus not a consistently reliable method of interchangeability 1153 
management.2 1154 
 1155 

Q. In summary, how would you describe the benefit of Mainline 104 in managing 1156 

heat content for Questar Gas at Payson and Indianola? 1157 

 A. The primary benefit of Mainline 104 is that it provides Questar Gas and Questar 1158 

Pipeline a blending option to mix higher Btu supplies from east of Price with CBM 1159 

supplies.  Questar Pipeline’s ability to manage blending is limited by the operational, 1160 

market, and regulatory conditions described above along with the pipeline 1161 

infrastructure at Faucett Junction.  This infrastructure provides Questar Pipeline with 1162 

only a general ability to blend.  Blending on Mainline 104 and Mainline 40, by itself, 1163 

is not sufficient to provide interchangeable gas for Questar Gas’ customers. 1164 

 1165 

VIII. ANALYSIS OF THE ALTERNATIVES TO THE CO2 PLANT 1166 

 1167 

Q. While the CO2 removal plant is currently relied on as the primary tool to 1168 

manage interchangeable heat content, has Questar Gas investigated other 1169 

                                                 
2 White Paper on Natural Gas Interchangeability and Non-Combustion End Use, NGC+ Interchangeability 
Work Group, February 28, 2005, at p. 15, attached to Mr. McKay’s testimony. 
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alternatives to manage the heat content in place of the CO2 plant in anticipation 1170 

of filing its application for cost coverage for the CO2 plant? 1171 

A. Yes.  Questar Gas, in cooperation with Questar Pipeline, has reviewed numerous 1172 

alternatives for managing heat content for Payson and Indianola deliveries.  These 1173 

alternatives were presented at technical conferences held before the Utah Public 1174 

Service Commission in this Docket.   1175 

 1176 

Q. How many various alternatives were presented? 1177 

A. In all, 14 different alternatives, including variations to alternatives, were developed 1178 

and presented to the parties involved in the technical conferences.   1179 

 1180 

Q. Were all of these alternatives capable of managing the heat content to the level 1181 

required by Questar Gas? 1182 

A. No.  As with any technical analysis, each alternative had strengths (pros) and 1183 

weaknesses (cons) that when analyzed determined if an alternative was feasible.  The 1184 

intent of Questar Gas’ analysis was to review each alternative using a standard set of 1185 

criteria.  Upon completion of the analysis, Questar Gas was able to determine which 1186 

alternatives would meet all the criteria necessary to effectively manage heat content.   1187 

 1188 

Q. Please explain the criteria used. 1189 

A. As explained in more detail by Mr. McKay in his testimony, five criteria were used:  1190 

safety, reliability, implementation, cost and affiliate conflict.  I will focus on the first 1191 

four; affiliate conflict has been addressed by Mr. McKay.  I will be referencing QGC 1192 
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Exhibit 2.25.  This exhibit shows the first three major criteria that Questar Gas used 1193 

as a foundation for its analysis.   As included in QGC Exhibit 2.25, each criterion 1194 

could be evaluated as positive (+1), neutral (0), or negative (-1) depending upon how 1195 

that criterion impacted a factor in an alternative.  These criteria were applied to each 1196 

alternative that Questar Gas considered.   1197 

 1198 

Q. What did you do to analyze the cost criteria? 1199 

A. In addition to the risk factors, Questar Gas reviewed first year cost of service numbers 1200 

that included operating costs as well as existing or new capital costs.  The economic 1201 

assumptions are detailed on QGC Exhibit 2.26.  Along with the economic analysis, 1202 

Questar Gas identified the pros and cons in respect to managing heat content for each 1203 

alternative.  These pros and cons were used to help identify risk areas related to 1204 

operating, market, and regulatory considerations for each alternative.  The risk criteria 1205 

for safety, reliability and implementation were then evaluated for each alternative’s 1206 

unique operating, market and regulatory considerations. 1207 

 1208 

Q. What were the results of this analysis? 1209 

A. Attached as QGC Exhibit 2.27 is a summary of the alternatives and their analyses.  1210 

QGC Exhibit 2.28 gives the detail of the analysis for each alternative.  The result of 1211 

this analysis was that 12 of the 14 alternatives identified did not meet the safety, 1212 

reliability, implementation or cost criteria necessary to manage effectively the heat 1213 

content at Payson and Indianola.  I will briefly address all alternatives reviewed.   1214 

 1215 
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Q. As indicated on QGC Exhibit 2.27 the No-Action Alternative No. 1 was the 1216 

simplest to implement and had little or no capital or operating costs.  How did 1217 

this alternative rank? 1218 

A. The No-Action Alternative was unacceptable from a safety and reliability risk criteria 1219 

perspective.  Introducing CBM production to the Payson and Indianola gates without 1220 

processing or some type of blending, or a combination of the two, would expose 1221 

Questar Gas customers to an unacceptable level of health and safety risk.  This is 1222 

supported by Mr. Benson in his testimony. 1223 

 1224 

Q. Would Alternative No. 2, Questar Gas petitioning the FERC for a change in 1225 

Questar Pipeline’s CO2 specification, meet the criteria of the analysis? 1226 

A. While a change in Questar Pipeline’s CO2 inert specification might result in 1227 

interchangeable volumes, the analysis showed a low probability of a favorable ruling 1228 

from the FERC with a risk that a FERC proceeding may result in a change to Questar 1229 

Pipeline’s hydrocarbon dew point specification that would result in Questar Gas 1230 

incurring substantial costs for hydrocarbon processing of its Company-owned 1231 

production.  The potential costs to Questar Gas of such processing are addressed by 1232 

Mr. Walker in his testimony.  In the technical conferences, no party supported 1233 

Questar Pipeline’s suggestion for a FERC filing to change Questar Pipeline’s inert 1234 

specifications.  In addition, this alternative would negatively impact a portion of 1235 

Questar Gas’ Wexpro production since some of these gas reserves have to be 1236 

processed to meet Questar Pipeline’s inert specifications. 1237 

 1238 
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Q. What is the significance of the Division of Public Utilities’ (Division’s) and 1239 

Committee’s determination in the technical conference that going to the FERC 1240 

to seek changes in the Questar Pipeline and Kern River tariff was not an option 1241 

they wanted to pursue? 1242 

A. In the first technical conference, Questar Gas presented the option with its pros and 1243 

cons and stated that it was willing to pursue going to FERC even though success is 1244 

unlikely, both the Division and Committee declined to pursue the option.  Any further 1245 

attempts to argue against cost coverage by stating or inferring that if the FERC option 1246 

had been pursued Questar Gas could have avoided the cost of processing or that the 1247 

CBM gas could have been kept off Questar Pipeline’s system should be rejected by 1248 

the Public Service Commission (Commission). 1249 

 1250 

Q. Was the Alternative No. 3 Reorificing feasible?  1251 

A. This alternative to immediately reorifice all customers failed to meet economic and 1252 

operational considerations.  It was not only more expensive than the CO2 plant, but it 1253 

also had limited system reliability and would be difficult to implement.   1254 

 1255 

Q. Could Questar Gas utilize Alternative No. 4, Producer Shut-in? 1256 

A. Alternative No. 4 assumes that Questar Gas will implement the facilities required for 1257 

Alternative No. 7, Precision Blending.  Negotiating with the producers of coal seam 1258 

gas production to shut-in their production when precision blending fails would be 1259 

both difficult and expensive to accomplish.  This alternative would result in 1260 

uncertainty regarding the costs to compensate producers for the revenue associated 1261 
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with their gas volumes.  As Mr. Lamarre testified, CBM wells are susceptible to 1262 

damage when shut in and it is unlikely that producers would support such an option. 1263 

 1264 

Q. From QGC Exhibit 2.27, it appears that Alternative No. 5, Gross Blending, is 1265 

easy to implement and has a relatively inexpensive cost of service.  Could this 1266 

replace CO2 processing? 1267 

A. As I discussed at length earlier in my testimony, blending, in and of itself, does not 1268 

provide the reliability to maintain safe heat content to the Payson and Indianola gates.  1269 

This option lacks the operational facilities to blend different gas streams to produce 1270 

an interchangeable gas flow to Payson and Indianola. 1271 

 1272 

Q. As implied by Alternative No. 6, Shut-in Gates, why doesn’t Questar Gas simply 1273 

not accept the gas on the days the gas’ heat content does not meet Questar Gas’ 1274 

requirements? 1275 

A. As with Alternative No. 4, Producer Shut-in, this Alternative No. 6 assumes that 1276 

precision blending has been implemented.  Earlier in my testimony I discussed that 1277 

Questar Gas relies on deliveries at its Payson and Indianola gates to meet its winter-1278 

time residential demand.  In the event that precision blending fails, Questar Gas 1279 

would have to shut-in its Payson and Indianola gates.  Without these gas supplies in 1280 

winter, Questar Gas would be at great risk that residential customers would lose 1281 

service because sufficient line pressure could not be maintained without the Payson 1282 

and Indianola receipts.  Questar Gas’ inability to shut in the Payson and Indianola 1283 

gates and not lose residential customers was explained in the analysis in the response 1284 
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to DPU Data Request 7.6, attached as QGC Exhibit 2.29.   1285 

 1286 

Q. Alternative No. 7, Precision Blending, has many favorable criteria.  It appears to 1287 

be reliable, reasonable to implement and cost effective on a cost of service basis.  1288 

Would Questar Gas consider this a viable alternative? 1289 

A. Questar Gas, in working with Questar Pipeline, considers precision blending a viable 1290 

alternative during a portion of the year.  The detailed analysis in QGC Exhibit 2.28 1291 

demonstrates that the challenge with the Precision Blending Alternative is the 1292 

uncertainty of higher Btu volumes being available to blend under certain operational 1293 

circumstances.  I will discuss precision blending in concert with other alternatives to 1294 

provide safe and reliable service year round, later in my testimony. 1295 

 1296 

Q. Would you describe Alternative No. 8, Propane Injection? 1297 

A. The analysis determined that the safety and economic impacts of injecting propane 1298 

into CBM production to provide heat management was not technically practical or 1299 

economically feasible.  Questar Gas’ response to DPU Data Request 2.10, set forth in 1300 

Exhibit 2.30, provides more detail on why this alternative will not work. 1301 

 1302 

Q. The analysis indicates that Alternative No. 9, CO2 Removal, remains a viable 1303 

option to manage Questar Gas heat content.  Correct? 1304 

A. Yes.  CO2 removal remains a reliable, and now proven, means of ensuring safe 1305 

interchangeable gas supply. 1306 

 1307 
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Q. Alternative No. 10, Kern River Supply, contains four different variations.  How 1308 

would you summarize this alternative and its variations with respect to 1309 

managing heat content? 1310 

A. As with some other alternatives, Alternative No. 10 requires the Precision Blending, 1311 

Alternative No. 7, to be implemented and to operate in conjunction with that 1312 

alternative.  It assumes that when precision blending will not work then Questar Gas 1313 

will purchase gas supply from Kern River to replace Payson and Indianola gas 1314 

supply.  Each of these variations requires constructing pipeline facilities between 1315 

Kern River and Questar Gas, and the costs associated with these facilities are 1316 

significant.  Added to the substantial capital costs are the costs for Questar Gas to 1317 

contract for firm gas supply service off of Kern River.  In addition, the unavailability 1318 

of intra-day (no notice) service from Kern River results in Questar Gas being at risk 1319 

to meet its residential customer requirements.  This issue is explained in more detail 1320 

in Mr. Walker’s testimony.  The risk analysis shows that the lack of reliability of this 1321 

service is unacceptable to Questar Gas.  From a cost perspective, this alternative, and 1322 

its variations, is more expensive than the CO2 removal (Alternative No. 9) or the 1323 

precision blending with CO2 removal as a backup (Alternative No. 11).  I will discuss 1324 

these alternatives subsequently in greater detail. 1325 

 1326 

Q. What summary conclusions did Questar Gas arrive at from this analysis of heat 1327 

content management alternatives? 1328 

A. The result of the analysis and subsequent technical conference discussions was that 1329 

all parties agreed that three alternatives would be analyzed in depth to manage heat 1330 
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content to Payson and Indianola.  Questar Gas has determined of these three 1331 

alternatives, only two provide both reliable and economic capability to manage heat 1332 

content.   1333 

 1334 

IX. THREE ALTERNATIVES GIVEN FURTHER CONSIDERATION 1335 

 1336 

Q. What were the three alternatives? 1337 

A. Alternative No. 9, CO2 Removal, still remains, as in 1998, an acceptable alternative.  1338 

Alternative No. 10, Kern River Supply, Option (c2), has the potential to work if 1339 

Questar Gas could resolve the intra-day gas supply reliability issues off of Kern River 1340 

and the corresponding economic impacts for intra-day service.  This option was 1341 

revised from QGC Exhibit 2.28 to lower the gas supply requirement and thus reduce 1342 

the cost of service estimations and is referred to as Alternative 10, Option (c2).  The 1343 

third alternative was developed in technical conference discussions and is a 1344 

combination of Alternative No. 9, CO2 Removal, and Alternative No. 7, Precision 1345 

Blending.  This Alternative No. 11, attached as QGC Exhibit 2.31, relies on precision 1346 

blending as the primary means to manage heat content while utilizing the CO2 1347 

removal plant as a backup during periods when precision blending will not work.   1348 

 1349 

Q. From your testimony, it seems that Alternative No. 10, Option (c2) has concerns 1350 

that would prevent Questar Gas from selecting it.   1351 

A. Yes.  The ability to call upon gas supply on an intra-day (no notice) basis is critical 1352 

for Questar Gas to maintain the reliability of service that its customers depend upon.  1353 
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Currently, Kern River currently does not offer such a service due to lack of gas 1354 

storage facilities along its pipeline.  Please see the testimony of Mr. Walker.  This 1355 

lack of intra-day (no notice) service is a significant reliability issue for Questar Gas.  1356 

Questar Gas cannot accept this alternative.   1357 

 1358 

Q. How does the lack of no-notice service from Kern River impact Questar Gas’ 1359 

ability to serve its customers? 1360 

A. As we’ve discussed, the Kern River gas supply alternative relies on precision 1361 

blending as its primary method to manage heat content to Payson and Indianola.  In 1362 

the event that precision blending fails, Questar Gas would immediately shut-in 1363 

deliveries from Payson and Indianola to prevent non-interchangeable gas supplies 1364 

from entering its system.  Almost simultaneously, Questar Gas would need to replace 1365 

the Payson and Indianola gas supplies with volumes off of Kern River.  This is the 1366 

essence of no-notice service.  Questar Gas has done engineering analyses to model 1367 

the operational impacts of this circumstance.  Without no-notice service, residential 1368 

customers risk loss of service. 1369 

 1370 

Q. Would you please describe the type of analysis used to model the operational 1371 

impacts? 1372 

A. Questar Gas has conducted what is known as a transient simulation of its Wasatch 1373 

Front and St. George pipeline systems, which include pressures and load profiles.  1374 

Transient simulations project time varying conditions on a pipeline system based on 1375 

assumed initial conditions (beginning time).  The simulation also requires an estimate 1376 
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of changes in load or demand along the pipeline over time.  With this analysis, 1377 

Questar Gas is able to forecast how distribution pressures will respond over time to 1378 

changing gas loads.     1379 

 1380 

Q. What was the purpose of your transient simulations? 1381 

A. Questar Gas ran the analysis to determine the impacts along the Wasatch Front and to 1382 

the Indianola gate that supplies St. George and southern Utah in the event that Payson 1383 

and Indianola gates were shut-in and no gas supply was delivered from these gates.  1384 

This simulation was done to determine two things.  First, at what demand level could 1385 

Questar Gas shut-in these gates without jeopardizing service to residential customers.  1386 

Second, if the Questar Gas demand was above the level determined in the first step of 1387 

the analysis, how quickly would Questar Gas need to replace the Payson and 1388 

Indianola gas supply before risking curtailment of residential service. 1389 

 1390 

Q. What was the result of your transient simulations? 1391 

A. The results of the simulations indicated that Questar Gas could shut-in the Payson 1392 

gate on a Salt Lake City mean temperature day of 51ºF or higher and a corresponding 1393 

Wasatch Front demand of 262,000 Dth/d.  Using historical temperature means, 1394 

Questar Gas would be able to shut-in Payson from June through September without 1395 

jeopardizing residential customers.  The analysis showed that this time period will 1396 

work for the Indianola to St. George pipeline as well.  In the event that Payson or 1397 

Indianola gates were shut-in, the analysis determined that Questar Gas would need to 1398 

respond within an hour or two time frame with additional gas supply from Kern River 1399 
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before pressures reached a level that jeopardized service.  The analysis is attached as 1400 

QGC Exhibit 2.29, which was provided in Questar Gas’ response to DPU Data 1401 

Request 7.6. 1402 

 1403 

Q. If the simulations indicate that Questar Gas requires gas supply within one to 1404 

two hours from Kern River to ensure residential service, is Questar Gas able to 1405 

contract for this service economically from Kern River? 1406 

A. No.  First, Questar Gas could not contract for this service because Kern River does 1407 

not offer a no-notice type service on its pipeline that would allow Questar Gas to 1408 

immediately (within one hour) take receipt of gas supply off of Kern River in the 1409 

event that the Payson or Indianola gates had non-interchangeable gas supply and were 1410 

shut-in.  Second, the cost impact for gas supply alone from Kern River was estimated 1411 

in excess of $10 million per year, which is nearly double the cost of Alternatives Nos. 1412 

9 or 11.   1413 

 1414 

Q. Is it your opinion that the remaining two alternatives (Nos. 9 and 11), CO2 1415 

Removal and Precision Blending with CO2 Removal as a Backup, will reliably 1416 

and safely enable Questar Gas to manage heat content within the required 1417 

range? 1418 

A. Yes.    1419 

 1420 
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Q. Does Questar Gas have a preference between Alternative No. 9, CO2 Removal, 1421 

and Alternative No. 11, Precision Blending with CO2 Processing Removal as a 1422 

Backup? 1423 

A. Both alternatives will provide a reliable and safe option.  The CO2 plant option has 1424 

proven itself to be reliable and safe since its 1999 in-service date.  This option can 1425 

effectively continue to be the primary tool that Questar Gas utilizes for heat content 1426 

management.  However, Questar Gas recommends Alternative No. 11, Precision 1427 

Blending with CO2 Removal, as the preferred means to manage heat content going 1428 

forward. 1429 

 1430 

Q. Why does Questar Gas select Precision Blending with CO2 Removal in place of 1431 

the current CO2 processing alone? 1432 

A. There are several factors that have led to this conclusion.  When reviewing the annual 1433 

cost for each alternative, they are essentially equal, with neither alternative having a 1434 

cost-of-service advantage over the other.  Therefore, we should consider the 1435 

operational benefits and future potential cost reductions of the alternatives as the 1436 

selecting criteria.  Using these criteria, we selected the precision blending with CO2 1437 

removal alternative.   1438 

 1439 

Q. What are the operational benefits of Precision Blending with CO2 Removal? 1440 

A. Questar Gas, working in conjunction with Questar Pipeline, is able to utilize the 1441 

benefits of Mainline 104 and the additional volumes flowing west toward Kern River 1442 

to effectively use precision blending to manage heat content to Payson and Indianola.  1443 
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This blending capability will become the primary means of managing that heat 1444 

content.  With the CO2 removal plant as backup, Questar Gas now has the operational 1445 

flexibility of two tools that provide a redundancy that the CO2 removal plant alone 1446 

does not provide.  Questar Gas’ primary objective to managing heat content has 1447 

always been the safe, reliable service it provides its customers.  Alternative No. 11 1448 

increases that ability without any increase in cost.   1449 

 1450 

Q. What other operational benefits does this redundancy offer Questar Gas? 1451 

A. Precision blending coupled with CO2 removal enables Questar Gas to operationally 1452 

deal with pipeline maintenance or failures on Questar Pipeline and Kern River more 1453 

effectively and economically.  In addition, it provides Questar Gas more flexibility to 1454 

manage heat content within the “narrow transition range” of the pre-1998 and post-1455 

1998 appliance set points.   1456 

 1457 

Q. What potential cost reductions may be realized from this alternative? 1458 

A. Cost savings may be realized in two ways.  First, the CO2 removal plant will be 1459 

utilized as a backup only eight months of the year.  One of Questar Gas’ significant 1460 

variable costs of CO2 plant operation is energy costs, being both fuel gas and 1461 

electrical power.  Eliminating these going forward for a third of the year will 1462 

significantly reduce annual operating costs.  Second, precision blending and reduced 1463 

use of the CO2 removal plant may increase the potential for third-party processing 1464 

that can further reduce Questar Gas’ total annual costs for managing heat content.  1465 

 1466 
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Q. Will this combination of precision blending and CO2 removal be required 1467 

indefinitely? 1468 

A. No.  This type of gas management will be required only as long as is necessary for the 1469 

Company and the Commission to feel reasonably comfortable that customers have 1470 

adjusted their appliances to the set points approved and implemented in 1998.   1471 

 1472 

Q. Has Questar Gas done everything that a prudent utility would do to work 1473 

through the heat content management issues it has experienced over the past 1474 

seven years due to the prevalence of lower Btu gas coming into its system? 1475 

A. Yes.  Questar Gas has identified its objectives, identified every viable (and many 1476 

nonviable) alternatives, used reasonable criteria to make its decision that either 1477 

precision blending with CO2 removal as a backup, or CO2  removal on its own, would 1478 

resolve the heat management problem.  I cannot recall another matter in my history 1479 

with the Company that has entailed more time and analysis than in resolving the heat 1480 

management content problem for Questar Gas. 1481 

 1482 

X. CONCLUSION 1483 

 1484 

Q. Mr. Conti, will you briefly summarize the most important points of your 1485 

testimony? 1486 

A. During the last twenty years, the Rocky Mountain area has evolved from a rather 1487 

isolated natural gas market into a major exporter of natural gas to an expanded 1488 

interstate natural gas pipeline grid.  As this has occurred, gas supply heat content has 1489 
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changed in the Rocky Mountains due to the introduction of CBM production and 1490 

market-driven hydrocarbon liquid processing.  In order to provide interchangeable, 1491 

safe gas supplies, Questar Gas has changed its gas appliance set points.  During the 1492 

transition from its older gas supply set points to its current set points, Questar Gas has 1493 

managed its gas supply heat content between the two ranges.  With the proximity and 1494 

quantity of CBM production to its Payson and Indianola gates, Questar Gas has 1495 

needed to take additional action to manage that heat content.  The action that Questar 1496 

Gas has taken was to contract for CO2 removal.  After substantial analysis and 1497 

technical review, Questar Gas believes that a combination of precision blending and 1498 

CO2 removal will be required to manage heat content until appliances are adjusted to 1499 

the post-1998 points.  The combination of precision blending and CO2 removal 1500 

provides the most economical and reliable alternative for safely managing heat 1501 

content.   1502 

 1503 

Q. Mr. Conti, does this conclude your testimony? 1504 

A. Yes. 1505 



State of Utah  ) 
   ) ss. 
County of Salt Lake ) 
 
 
 I, Lawrence A. Conti, being first duly sworn on oath, state that the answers in the 

foregoing written testimony are true and correct to the best of my knowledge, information 

and belief.  Except as stated in the testimony, the exhibits attached to the testimony were 

prepared by me or under my direction and supervision, and they are true and correct to the 

best of my knowledge, information and belief.  Any exhibits not prepared by me or under my 

direction and supervision are true and correct copies of the documents they purport to be. 

 

 
      ______________________________________ 
      Lawrence A. Conti 
 
 
 SUBSCRIBED AND SWORN TO this 15th day of April 2005.  
 
 
 
      ______________________________________ 
      Notary Public 
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