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INTRODUCTION 
 
EAI, Inc.’s “Impact of Ozone Compliance on Gasoline Supply, Logistics and Costs for the Denver Area”, 
was conducted for the Colorado Petroleum Association by EAI, Inc. (Energy Analysts International).  The 
EPA recently indicated that it would not grant an extension for Denver to meet EPA’s 8-hour ozone standard. 
 State government agencies are currently developing a set of recommended actions to reduce ozone precursor 
emissions from both fuel and mobile sources.  The gasoline specification options being considered include the 
following: 
 
ü 7 psi and no 1 psi waiver for ethanol blending 
ü 7 psi with 1 psi waiver for ethanol blending 
ü 7.8 psi gasoline with no 1 psi waiver 
ü Reformulated Gasoline 

 
The Program Scope of Work defined for this study is designed to provide an in-depth assessment of 
how refining and marketing companies are likely to respond to the aforementioned gasoline 
specification cases.  This was achieved through analysis conducted by the EAI, Inc. study team and 
through survey work conducted by EAI, Inc. with each significant supplier of the Colorado-Front 
Range market.  EAI, Inc. assessed how the refiners/marketers responded to the proposed 
specifications, the costs incurred to make the designated fuel (capital and operating) and how this 
will impact the availability of their production for the Colorado-Front Range market.  The overall 
petroleum supply grid for the Colorado Front-Range is shown in the figure below: 
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ü Confidentiality Industry Survey: Focused on assessing how Colorado Gasoline Supply 

Chain would meet challenges of new gasoline fuel specifications. 
 

Á Supply Position in Colorado Market: 
• Overall Front Range 
• Non-Attainment Area 

Á Refinery changes needed to comply for various fuel scenarios plus associated costs. 
Á Ethanol blending impacts. 
Á Supply and revenue impacts. 
Á Implementation schedule and barriers. 

 
ü Colorado Gasoline Supply Industry Survey: Company Participants: 

 
Á ConocoPhillips Company 
Á Frontier Oil Corporation 
Á Magellan Midstream Partners, L.P. 
Á Sinclair Oil Corporation 
Á Suncor Energy (U.S.A.) Inc. 
Á Valero Energy Corporation 
Á Representing eight refineries and four major pipelines serving the Colorado Front 

Range Market. 
 
EAI OVERVIEW 
 
EAI, Inc. is a consulting and product development firm headquartered in Westminster, Colorado 
(north of downtown Denver) and was incorporated in 1982.  EAI, Inc.’s specialty is providing very 
regionalized and integrated analysis of the business components that comprise the petroleum 
business. In addition to the Rocky Mountain Petroleum Business Analysis and Outlook Study, 
EAI, Inc. has a number of other study resources that it did draw on to support this study including 
but not limited to the following:   
 

Ç EAI, Inc.’s North American Crude Oil Supply, Logistics and Market Outlook Program.  
Ç EAI, Inc.’s U.S. Central Corridor Business Analysis and Outlook Program 
Ç EAI, Inc.’s West Coast Downstream Business Analysis, Outlook and Strategy Program 

 
CONTACTS AND COMMUNICATION 
 
All inquiries regarding the contents of this proposal can be directed to the following EAI personnel: 
 

EAI, Inc. Headquarters: 
Mr. Joseph J. Leto or Mr. Paul D. Rolniak 
Phone: (303) 469-5115 
Fax: (303) 469-4722 
Address: 12000 N. Pecos St., Suite 310 – Westminster, Colorado 80234 
E-mail: jjleto@eaiweb.com or pdrolniak@eaiweb.com 

mailto:jjleto@eaiweb.com
mailto:pdrolniak@eaiweb.com
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Gasoline Demand Distribution
Colorado Markets and Ozone Attainment Area

Ç Overall Market: Total Colorado gasoline demand estimated at 142 MBPD (1000 
BPD) in 2007.  Based on EAI, Inc.’s latest Micro-Market Demand analysis, the total 
gasoline demand in the Front Range non-attainment area is 80.4 MBPD.  The total 
Colorado demand for gasoline outside the non-attainment area is 61.4 MBPD.

Ç Front Range-Denver Area: The overall Eastern Central &  Northeast Colorado area 
demand from Douglas country north to the state border and East to the KS border 
is 99.5 MBPD consisting of 80.4 MBPD in the ozone 8 hour non-attainment (NATN) 
area and 19 MBPD outside of the non-attainment area. 

Ç Other Markets-Southeast and Western Colorado: The total gasoline demand in 
Western Colorado and Southeastern Colorado is roughly 16 and 26 MBPD, 
respectively.  There is product flow between these areas and the 8-hour non-
attainment area as follows:

Á Texas Panhandle supply flows to La Junta, Fountain (Colorado Springs) and 
the Denver area via ConocoPhillips and NuStar product pipelines

Á Wyoming and Denver area product can flow south to the Fountain terminal 
on the Plains (Kaneb) pipeline system

Á Some Denver product moves via rail to the Grand Junction/West Slope 
market area.
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Denver-Boulder-Greeley-Fort Collins
Eight Hour Ozone Control Area
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Pipeline - Terminal Network has Limited 
Excess Capacity Limited amount of effective refining 

capacity that can access the Denver 
Front Range Market directly via truck; 
on the order of 100 MBPD

Refining Capacity Serves Other Markets  or 50 MBPD of gasoline.
in other Rocky Mountain states, Midcontinent,
Texas and Midwest markets.

Colorado
Consumption

Total Light Product = 220 MBPD
Total Gasoline = 143 MBPD

Refining Access & Capacities

CHS Laurel, MT
ConocoPhillips Blngs, MT
ConocoPhillips Brgr, TX 

Frontier Chyn, WY
Frontier El Dorado, KS

Sinclair Rwlns, WY
Sinclair Cspr, WY
Suncor Dnvr, CO
Valero Mckee, TX

9 Refineries can and have 
accessed the Denver market and 

8 on a regular basis
Total Capacity 775 MBPD

Effective Refining Capacity 
accessing the Colorado Front 

Range Market = 300 MBPD

Total Pipeline Capacity =     
214 MBPD
Effective Pipeline Open 
Capacity
Avg Annual =  28 MBPD
Summer = 22 MBPD 
Five Pipeline Systems (COP, 
Magellan,  NuStar, Plains 
and Sinclair)

Colorado Light Product Supply Chain 
and Capacities, 2007 MBPD 

The refining, light product transport and terminalling supply chain servicing the 
Colorado market is a relatively tight system. Loss of product such as gasoline is not 
easy to replace currently and will be even more difficult as the Front Range diverges 

from other nearby market specifications
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Ç Refinery Impacts: Refiners will realize ozone fuel attainment program impacts in
two major ways; 1) most refiners will have to modify their refineries to make the 
various fuels being considered, and 2) most refiners will incur reductions of 
gasoline available for the Front Range market through light ends rejection and/or 
shift of gasoline to other markets.

Ç Modification/Implementation Schedule: Refiners will require 36 to 48 months to 
implement capabilities to produce 7.8 and 7.0 psi-with waiver CBOB gasoline and 
60 months for the 7 psi-no waiver or RFG gasoline grades. 

Ç Total Cost Impact: The total estimated program costs per gallon of Colorado Front
Range Ozone Non-Attainment supply volume ranges from a low of 10.0 cpg (cents 
per gallon) for the CBOB/7 psi with waiver case to a high of 22.4 cpg for the RFG 
summer gasoline case.  The cost for the CBOB/7psi with no waiver was close to 
the RFG program cost and estimated to be 19.16 cpg.  The CBOB/7.8 psi with no 
waiver case program cost averaged approximately 10.6 cpg. 

Ç Basis for Total Incremental Production Costs: The average program costs per 
gallon include estimates of incremental operating costs, incremental capital costs 
and lost value for shifting refinery light ends from a higher value gasoline market 
option to a lower value Gulf Coast pentane plus market.  

Summary of Key Findings
Colorado Ozone Attainment Strategy Support (1 of 4)
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Ç Capital Cost Impacts: Total industry costs to comply with the various gasoline 
grades being considered is in the range of 283 million to 1.15 billion dollars with 
not all refiners submitting their capital cost estimates.  This cost range translates 
into a range of 3,516 to 12,126 dollars per daily non-attainment gasoline barrel.

Ç Operating Cost Impacts: The lowest average incremental operating costs are for 
the CBOB  7 psi-with waiver and 7.8-no waiver at 1.14 and 1.37 cpg respectively 
and the highest were estimated for the 7 psi-no waiver and RFG cases at 3.32 and 
2.35 cpg respectively.  It should be noted that the available cost estimates for the 
RFG cases were limited and the aforementioned numbers are most likely skewed 
low.

Ç Lost Light End Value: The lost value for rejected light ends was estimated by EAI, 
Inc. using each company’s estimate of lost (shifted from the gasoline market to 
the Gulf Coast pentane market) and EAI, Inc.’s estimate of light end netback 
values (Gulf Coast market values less transportation costs from each Front Range 
refinery supplier). The lost value ranged from 5.75 cpg to 8.67 cpg depending on 
the gasoline specification being considered.  This lost value estimate is based on 
shifting 8 to 13 MBPD of light ends from the Denver area gasoline pool to the Gulf 
Coast light end-pentane market.  

Summary of Key Findings
Colorado Ozone Attainment Strategy Support (2 of 4)
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Ç Impact on Supply Options: Some of the proposed new fuels in the Colorado Front 
Range will most likely sever supply linkage with refiners north of Cheyenne and 
refiners east and south of El Dorado, Kansas.  In addition, the “turn-up” capability 
for the balance of the Colorado supply refineries will be reduced on top of what is 
already a very tight supply chain. 

Ç Potential Supply Loss:  The Colorado Front Range is likely to experience a decline 
in available gasoline supply due to two major factors:
Á Rejection of light ends (butanes & pentanes plus) to meet gasoline pool 

RVP limits.  This volume is estimated to be in the range of 8.4 to 12.6 
MBPD or 10 to 16 percent of the non attainment (NATN) market.

Á Some refiners have access to other markets and will shift gasoline to 
these markets to avoid the cost of manufacturing some of the more 
stringent gasoline specs being considered for the Colorado Front Range 
market.  The range of potential gasoline loss due to market shift is 7 to 25 
MBPD with the higher end of the range representing the RFG and 7 psi-no 
waiver cases.

Ç Supply Availability and Impact on Market Prices: EAI, Inc.’s analysis indicates that 
there have often been 5 to 15 CPG market premiums paid for similar low RVP fuels 
(Detroit and Kansas City) relative to conventional fuels without imposing the “1 psi 
no-waiver” restriction. Denver can expect to observe a more extreme version of 
what has occurred in these markets based on a tighter supply situation.

Summary of Key Findings
Colorado Ozone Attainment Strategy Support (3 of 4)
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Ç Supply Response to Higher Prices: With some likelihood that the Colorado Front 
Range will experience significantly higher prices during the ozone non-attainment 
periods, some refiners will most likely respond with increasing supply to this market 
and thus moderate some of the market price impacts.  However, this cannot occur 
spontaneously and will require additional capital projects and/or higher production 
costs due to increasing rejection of light gasoline components.

Ç Lost Ethanol Related Costs: Revenue will decline due to the lost uplift from blending 
ethanol plus lost blender tax credit.  Additional costs will be incurred with refiners-
suppliers purchasing RINS in lieu of being able to blend ethanol.  If all NATN 
gasoline supply were not blended with ethanol, the average RINS cost would be 0.6 
cents per NATN gallon. The combination of lost opportunity blending plus RINS cost 
could be approaching 6.5 cpg for the “no ethanol” blending case. It is likely that 
ethanol blending will be limited for the non-RFG fuel cases.  These costs are likely to 
increase each year as the required ethanol blended volume increases with the RFS.  

Ç Boutique Gasoline Products and Fungability: As ozone non-attainment markets 
adopt low RVP gasoline “standards”, this product will be in greater supply and 
accessible to markets from more refinery options.  It is important for states and local 
governments to work in tandem to adopt common standards that recognize not only 
the localized market but the overall capability of the fuel supply chain.  Low RVP 
gasoline sounds generic but 7.8 psi gasoline is a much easier product to make than 
7.0 psi gasoline and the 1 psi waiver option compounds the complexity and costs. 

Summary of Key Findings
Colorado Ozone Attainment Strategy Support (4 of 4)
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Summary of Key Findings
Colorado Ozone Attainment Strategy Support

0.00 5.00 10.00 15.00 20.00 25.00

CBOB_7PSI_NO_WVR

CBOB_7PSI_WITH_WVR

CBOB_7.8PSI_NO_WVR

RFG_SMR

Total Production Cost Impact
Various Gasoline Specifications Considered

Operating Costs Capital Costs Lost Light End Costs

Costs, CPG  
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Summary of Key Findings
Colorado Ozone Attainment Strategy Support

CBOB CBOB CBOB RFG
PROGRAM-FUEL EVALUATION FACTOR 7PSI / NO WVR CBOB/7 PSI WITH WVR 7.8 PSI / NO WVR SUMMER
Time to Implement (Max(W Contingency)) Months 60 36(48) 36(56) 60
   (For all mjr splrs to accommodate)
Incremental Op. Costs (CPG) 3.32 1.14 1.37 2.35
   (Average Industry Per NATN BBL)
Capital Costs (MM $) (1)
   Total Industry $636 $318 $283 $1,147
    Per Daily NATN BBL $6,743 $3,954 $3,516 $12,126
    Highest for Reporting Companies $350 $125 $110 $750
    Lowest for Reporting Companies $10 $10 $10 $20
    Allocated Capital Costs (CPG) 7.16 3.13 3.29 11.44
Supply Reduction (MBPD)
   Light End Rejection 12.6 8.4 8.7 12.5
   Gasoline Mrkt Shift 18.6 7.3 7.0 24.3

Supply Reduction (Percent of NATN Market)
   Light End Rejection 15.8% 10.5% 10.9% 15.6%
   Gasoline Mrkt Shift 23.2% 9.1% 8.7% 30.3%

Lost Light End Value (CPG of ATNM Supply) (2) 8.67 5.75 6.01 8.59

Total Estimated Costs (CPG) (3) 19.16 10.03 10.66 22.38

(1) Not all respondents had cost estimates
available so total and average per bbl costs are
most likely low
(2) Based on light end losses being all pentane
plus material; if butane rej with recovery would lower cost
(3) Capital, Operating and Lost Light End Total Cost
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INTRODUCTION 
 
The Denver – Boulder – Greeley – Fort Collins eight hour ozone control area (ozone non-
attainment) is shown in Figure SDL-1.  This area encompasses major portions of the Colorado Front 
Range and includes both major populated areas (Denver, Boulder, Fort Collins, Castle Rock and 
Greeley) and also the sparsely populated areas of eastern, northeastern and northern Colorado.  
Counties included in this area are Adams, Arapahoe, Boulder, Denver, Douglas, Jefferson, and 
Weld. 
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Denver-Boulder-Greeley-Fort Collins
Eight Hour Ozone Control Area

Figure SDL-1

 
 
Location of this seven county area within the existing gasoline distribution areas of Colorado is 
shown in Figure SDL-2.  As shown, the seven county ozone non-attainment area is entirely located 
within EAI, Inc.’s defined Denver Front Range market area.  Other gasoline market areas in 
Colorado include the Colorado Springs – Pueblo market area to the south and the Grand Junction – 
Western Slope market area to the west.   
 
In 2007, total Colorado state gasoline demand is estimated to have been 141.8 MBPD (1000 barrels 
per day).   Based on EAI, Inc.’s latest Micro-Market Demand analysis, the total gasoline demand in 
the ozone non-attainment portion of the Denver Front Range market area is 80.4 MBPD.  The total 
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SDL-2 

Colorado demand for gasoline outside the non-attainment area is 61.3 MBPD outlined in Figure 
SDL-2.   Total gasoline demand in the Denver Front Range market area is 99.5 MBPD and is 
primarily supplied by the refinery and product pipeline terminals in the Denver area with minor 
truck volumes from Rawlins and Cheyenne, Wyoming and from Phillipsburg, KS.  
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Figure SDL-2

 
 
The total gasoline demand in Grand Junction – Western Slope market area and the Colorado Springs 
– Pueblo market areas is roughly 16 and 26 MBPD, respectively.  
 
COLORADO FRONT RANGE GASOLINE SUPPLY STRUCTURE 
 
As shown in Figure SDL-3, Colorado is part of the Rocky Mountain supply network.  This area is 
relatively isolated in terms of multiplicity of supply sources compared to other regions of the 
country. This isolation takes a number of forms – limited number, capacity and capability of 
refineries that actually can supply the market, limited number and capacity of product pipelines that 
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supply the market, and differences in gasoline product supply specifications of the Colorado Front 
Range market versus outlying markets.  As implied by Figure SDL-3, it is possible for refined 
products sourced in the Gulf Coast (Houston-Beaumont- Port Arthur area) to be transported via 
pipeline to the Colorado Front Range – historically this has been limited to jet fuel due to pipeline 
bottlenecks or because the existing sources have been able to supply the required gasoline and 
distillate products. 
 

Copyright ©: EAI, Inc., 2008

Refining center
Primary pipeline
Product import
Vessel movement

Gulf Coast

Pacific
Southwest

Rocky
Mountain

U.S. Refined Product Supply-Demand Network
Definition of EAI, Inc. U.S. Product Distribution Hubs and Regions

The Rocky Mountain petroleum market is one of the most isolated areas in the U.S.

Southeast
Seaboard

Pa
cif

ic
No

rth
we

st

MidwestMidcontinent

No
rth

ea
st

Se
ab

oa
rd

Northern
Tier

Figure SDL-3

 
 
A more detailed view of the refined product supply network for the Rocky Mountains and the 
Colorado Front Range is shown in Figure SDL-4.  Primary refineries supplying the Colorado Front 
Range market include the Suncor refinery at Commerce City CO, the ConocoPhillips refinery at 
Borger TX, the Valero refinery at Sunray TX, the Frontier refinery at El Dorado KS, the Frontier 
refinery at Cheyenne WY, and the Sinclair refinery at Rawlins.  It is possible for the Sinclair Little 
America refinery at Casper WY and the three Billings area refineries (CENEX, ConocoPhillips, 
ExxonMobil) to supply product to Denver via pipeline but in the recent past very little of this supply 
interaction has taken place (less than one percent of total supply), partially due to the difficulty of 
making Denver area summertime spec gasoline but mostly due to tightness of product supply (and 
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