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I.  EXECUTIVE SUMMARY  

A. INTRODUCTION  
 
This market analysis is being done for the Liquafaction Corporation plant that is located in 
Moses Lake Washington.  The plant was initially be designed to produce 6 million gallons 
per year (mgy) of fuel-grade ethanol and the plant will be expanded to a capacity of 36 mgy 
within 12 months of the build phase of this project being funded.  This document is a market 
study regarding the markets at Moses Lake for ethanol, corn and barley feed stocks, and 
distillers grains, a byproduct of ethanol production.  The analysis also includes an analysis 
of the relative profitability of this facility verses other existing ethanol facilities.  

 

B.  KEY FINDINGS  
 
Local Feedstock Availability  
 

- Moses Lake is in an area of limited corn production, although the site is in the most 
productive (highest yields/acre 2006 USDA 210bushels/acre) corn-growing region 
of the country.  Since the facility has unit train offloading capability the needed grain 
can be railed in from the mid west.  The financial analysis for this facility has been 
based on the use of 100% mid west corn but it is expect that at least 25% of the corn 
will be locally provided.  

 
- The Moses Lake plant is also permitted and designed to operate using Barley as a 

feedstock. This will give some protection from excessively high Corn prices which 
may happen in the event of a crop disaster in the mid west.  This report does not 
attempt to include the analysis required to feed this plant on Barley but it should be 
stated that this is an option.   Barley can be dry land farmed in most of Eastern 
Washington and historically this region has been a very large barley producer but in 
recent years with the closing of the large Olympia Brewing company this levels of 
Barley production has been falling.   

 
- The plant is near significant dairy herds and cattle on feed inventories, which 

compete for the local corn supply, resulting in a net corn deficit in the draw area 
around Moses Lake. However, this deficit is offset by substantial volumes of corn 
that are shipped to the area from the western and northern Corn Belt via rail.  

 
- The average rack price for Ethanol in the region is significantly above the national 

average ethanol rack price which is expected to offset the additional shipping costs 
for this plant location. The spread between the national average and West Coast 
Rack prices have historically been highest during the winter months when most of 



 

 

the large west coast cities required Ethanol as an additive to reduce pollution. An 
Ethanol E10 blend is required during the winter months as part of the Clean Air Act 
1990 in many major west coast cities.  Recently this requirement was lifted for 
Spokane County since the pollution levels have been dropping in that region.  

 
 

Transportation Infrastructure  
 

- The facility is well positioned on the Columbia Basin Railroad (a short line 
connected to the Class I Burlington Northern Santa Fe) to receive corn from the 
western and northern Corn Belt.    

 
- Moses Lake also has access to Interstate 90, connecting the site to Spokane and the 

Seattle area, which are expected to be the plant’s primary centers of ethanol demand.    
 
- There is also highway access to the Pasco and Yakima areas to reach the dairy herds 

in that region.  There is also sufficient demand for the Distillers Grains or Dried 
Distillers Grains (DDGs) in the local area but having a larger marking area for the 
grains will give the plant leverage in pricing of this commodity.  The large feed 
yards in Warden, WA and Quincy, WA can use all of the distillers grains produced 
by this facility.  If the plant degerms the corn to extract the oil prior to fermentation 
then the DDGs will have a very low oil content and will be better suited for dairy use 
than cattle feed.  Under this condition the dairy yards in the Yakima and Pasco areas 
will be more important destinations for the low oil content DDGs.  

 
Location of Terminals   
 

- Moses Lake is positioned to serve a number of fuel terminals across the state, though 
the facility will likely have a limited market in the immediate area (within 100 miles) 
around the facility.  Pockets of fuel terminals with ethanol storage are located around 
Seattle, Spokane, Pasco, and Portland.  

 
- There is one fuel terminal with ethanol storage within the 25 mile radius of Moses 

Lake with an estimated storage capacity of 30,000 gallons of ethanol.  There are two 
fuel terminals with ethanol storage in Spokane, which is approximately 100 miles 
from Moses Lake.  There are an additional three terminals within 200 miles of the 
facility that have ethanol storage.  

 
Gasoline and Ethanol Potential Demand  
 

- As of July 2007, there are number of state ethanol initiatives that could foster 
incentives for ethanol demand in the region.  The most promising is Washington 
State mandated blend rate of 2% of the gasoline pool this 2% mandate is to adjust to 
5%, 10% and finally 20% if production of Ethanol from local feed stocks are 
available.  The method for determining when to increase the mandated level of 
ethanol is defined in 6508-S.PL.  Additionally, there are a number of tax incentives 



 

 

for the production and use of ethanol.  
 
- Considering a market penetration rate of 2% for ethanol, demand is estimated at 3 

mgy and 11 mgy in the 100 and 150 mile radii around Moses Lake, respectively. 
However, if the facility’s market area is expanded to 200 miles, potential demand 
increases to 33 mgy.  It is expected that the 2% mandate will stay in effect until 
sometime in 2008 since the production of Ethanol in Washington State is slowly 
ramping up.  

 
Regional Ethanol Supply and Competitive Environment  
 

- There were two active ethanol plants in Washington, representing a total ethanol 
production in the state. One plant was at the Olympic Brewing Company in Olympia 
WA and the other at Georgia Pacific in Bellingham.  Liquafaction purchased the 
Olympic Brewing Company and shipped it to Benton IL and the Georgia Pacific 
plant was dismantled with the assistance of Liquafaction and sold off to various 
ethanol projects around the country.  The total production of ethanol was 4.2 mgy 
since the majority of the alcohol that was produced at the Georgia Pacific 7 mgy 
facility was not fuel grade.  The current instate capacity of 0 mgy is to be compared 
to the 54-136 mgy of estimated demand for the state, assuming an overall 2-5% 
penetration rate.   

 
- The plant that is being built in Longview WA by Lurgi is years away from 

completion. As of 3/20/07 the plant build was not even on Lurgi’s build book so this 
facility will be at least 3 years out from providing production. The only plant that is 
under construction within the state of Washington at this time is the Moses Lake 
project which will not meet the expected minimum demand of 69 mgy required by 
WA State Senate Bill 6508.  In addition the Ethanol blending that is required as part 
of the 1990 clean air act is not included in this minimum required 69 mgy demand 
requirement.  

 
- However, it should be noted that there are two additional plants under construction 

just over the Oregon side of the Washington/Oregon border.  The larger of the 
plants, a 108-mgy facility being built in Clatskanie, is moderately closer to the major 
population center of Seattle than Moses Lake is.  The 35mgy Pacific Ethanol plant 
will be online this fall and the Clatskanie 108mgy plant is scheduled for 1st quarter 
of 2008.  This is unlikely if you look at the site photos taken from 1/07 through 6/07 
you can see the project is in work but well away from completion. Liquafaction 
would estimate this plant will not be on line until 3ed quarter 2008.  Here is a link to 
the photos http://www.cascadegrain.com/Aerials.html    

 
- Considering the larger West Coast region, it appears that the potential estimated 

ethanol demand is in excess of the current ethanol capacity and will remain so for at 
least the next 2 years.   

 



 

 

C. CONCLUSIONS  
 
While corn is in limited supply in the area around Moses Lake, the facility would have 
access to rail-delivered corn and, therefore, it is not likely that the plant will have difficulty 
sourcing corn for extended periods of time.  However, because of its location in a corn 
deficit area, the Moses Lake facility will pay a premium for corn relative to facilities located 
in the Corn Belt. High feedstock prices will be partially offset by strong distillers grains 
prices relative to the Corn Belt, supported by substantial nearby dairy and cattle on feed 
inventories. While the facility will not be located near a major population center that would 
provide a readily accessible ethanol market, Spokane and the Seattle area offer markets that 
can be reached by truck or rail.  The primary advantage of the plant is its access to distillers 
grains markets, very low electric rates, higher west coast rack prices, very clean low TDS 
water supply which will be more than adequate to offset the corn pricing and shipping 
differential.   
 



 

 

II. FEEDSTOCK MARKET ASSESSMENT 

A.  FEEDSTOCK ANALYSIS BACKGROUND 
 
- Corn is the predominant feed grain produced in the U.S. Over the last three years 

(2004-2006), the U.S. produced an average of 11.2 billion bushels per year. 
Additionally, the U.S. corn production has accounted for approximately 40% of the 
total world production of corn. 

 
- A large majority of the U.S. corn crop is grown within the Corn Belt, an area that 

encompasses Iowa, Illinois, Indiana of Minnesota, Michigan, Nebraska, Ohio, 
Wisconsin, and Dakotas (see Figure 1). 

 
 

 
 
 

B. FEEDSTOCK AVAILABILITY FOR PLANT IN MOSES LAKE, WA 
 
The Moses Lake plant is has been designed with a minimum conversion rate guarantee 
of 2.7 but expected conversion rate of 2.9. When the plant is operating at the capacity of 
36 mgy, the facility will require approximately 12.9 million bushels of corn feedstock 
annually.  The plant has been designed to use local corn only as a supplement to corn 
that is railed into the facility from the Midwest. 



 

 

 
 

1. Supply Availability of Corn for a Plant in Moses Lake, WA  

 
- Limited quantities of corn are produced in the area around Moses Lake. For the last 

three years, within 75miles of the facility, an average of 9.3million bushels of corn 
were produced (see Figure 2). Within 125 miles, an average of 13.7 million bushels 
of corn was produced.  (In this report, radii are based on driving distance from the 
facility.) It is expected that this year’s corn crop will result in approximately 35% 
more corn in than was harvested in 2006. 

 
- At the plant startup production level of (12 mgy) the plant will require corn 

feedstock equal to approximately 46% (2006 crop) of the corn grown in the 75 mile 
radius around the plant or 31% (2006 crop) of the corn grown within 125 miles of 
the plant. When the plant expansion to 36 mgy is completed, it will require 138% 
(2006 crop) of the corn grown within 75 miles of the facility or 94% (2006 crop) of 
the corn grown within 125 miles. 

 

 
 

- Within the 75-mile radius around Moses Lake, there are 24,082 dairy cows and 
81,136 cattle on feed that consume an estimated 11.8 million bushels of corn 
annually (see Table 1), leaving a corn deficit of approximately 2.5 million bushels. 
Within 125 miles of the facility, there are 54,325 dairy cows and 128,251 cattle on 
feed that consume 20.2 million bushels of corn, leaving a deficit of 6.5 million 
bushels of corn.  Thus, current feeding requirement in the local area around Moses 
Lake is in excess of local production.    



 

 

 
Table 1: Moses Lake Area Corn Production and Consumption  

 

Corn Production                                                                        9,300,000   13,700,000  

Annual Feed Grain Consumption 
   Cattle on Feed      9,466,108   14,962,998  

Dairy Cows      2,342,673  5,284,683  
______________________________________________________________________________________ 

Total Local Feed Requirements                                    11,808,781   20,247,681  

Estimated Total Annual Corn Surplus                                   (2,508,781)   (6,547,681)  

- Because of the limited availability of corn in the local area, the plant has been 
designed to receive unit trains of corn feedstock from the Corn Belt.  Historically, 
significant quantities of corn have been shipped by rail to grain elevators along the 
coast in the Pacific Northwest (PNW) for export mainly to Asian destinations (see 
Figure 3).  A majority of the corn shipped to the PNW is originated in the northern 
Corn Belt, primarily from Minnesota and South Dakota with substantial volumes 
also originating in the western Corn Belt (Nebraska) and northwest Corn Belt (North 
Dakota).    

 
Figure 3:  Rail Corn Movements to the PNW by Origin Region  

 

 
 
 
Source:  U.S. Bureau of Economic Analysis Note:  Northwest Corn Belt is comprised of parts of SD, ND, and MN; Southwest Corn Belt is 
comprised of parts of MO, KS, and OK; Western Corn Belt is comprised of parts of NE and IA; Central Corn Belt is comprised of parts of 
IA and IL; Northern Corn Belt is comprised of parts of WI, MN, IA, and SD.  

 



 

 

C.  HISTORICAL CORN PRICES IN THE PNW  
 

- Three price series for the area around Moses Lake are available (see Figure 4) from 
the USDA Agricultural Marketing Service (AMS). The most consistently reported 
price for the PNW is the f.o.b. vessel price, representing the price paid for corn at 
export elevators (ex-elevator) at Portland.  Between January 2000 and September 
2005, prices were also reported for corn delivered to PNW feed mills by truck, and 
for corn delivered to Yakima Valley feeder and dairy operations.  Reporting of these 
two price series ceased in October 2005 and began again in December 2006. 
Because the majority of the corn being delivered to the Port is delivered by rail this 
is a reasonable worst case expected cost for corn.  It is predicted that with 
appropriate contracted corn from corn growers in the mid west the price paid by this 
facility will be significantly lower than the average PNW price.  

 
- Prior to the increase in U.S. prices during the 2003/04 crop year, the Yakima Valley 

price averaged a premium of 15 ¢/bushel to the f.o.b. vessel price.  Since the 
beginning of the 2003/04 crop year, when U.S. corn prices increased substantially, 
the spread between the two series has narrowed, averaging 7 ¢/bushel. This price is 
the price to truck and handle the corn that is received at the elevators along the 
Columbia.  This cost will not be paid by the Moses Lake facility since it can handle 
shuttle trains at its own elevator.  In addition the majority of the trains going to the 
Columbia pass by the Moses Lake are in route to the Portland elevators. This should 
result is a small additional savings in rail costs below the average PNW price.  

 
 

 



 

 

Figure 4: Monthly Prices of Corn (2000-2007) 
 

 
Source: USDA  

Implications  

- Moses Lake is expected to be somewhat limited in its ability to source local grain, 
particularly if the facility is expanded to a capacity of 36 mgy. This is not a 
significant problem since the financial analysis for this facility has been based on the 
use of 100% Midwest corn delivered by unit trains.  It is expected that some savings 
will be realized by using approximately 25% local corn.   

 
- The Moses Lake facility will be well positioned to receive grain by rail from the 

western and northern portions of the Corn Belt.  Significant quantities of corn have 
historically shipped to the PNW for the feed market and for export. 

 

III. TRANSPORTATION INFRASTRUCTURE ANALYSIS   
From a transportation perspective, Moses Lake is well positioned with access to the 
Burlington Northern Santa Fe Railroad (BNSF) via the Columbia Basin Railroad (CBRW) 
short-line railroad, and access to Interstate 90, which connects to regional ethanol markets in 
Spokane, Seattle, and Tacoma (Figure 6).  



 

 

Inbound Logistics  

 
- For inbound logistics, BNSF provides access to western Corn Belt corn and sorghum 

feedstock supplies when local production around Moses Lake is insufficient to 
supply the facility.  Moses Lake lies approximately half way between the Everett to 
Spokane line and the Pasco to Spokane line, but can only access the Pasco to 
Spokane line via the CBRW. The CBRW interchanges with BNSF southeast of 
Moses Lake at Connell.  The CBRW operates 84 miles of trackage between Connell 
and Moses Lake that is leased from the BNSF. 

 
- Moses Lake has access to Interstate 90 (I-90) and state highway 17 which can help it 

source corn from the local growing area around the facility. 
 
 
Outbound Logistics  

- For outbound logistics, Moses Lake has good road and highway access (i.e., I-90 and 
highway 17) to its local ethanol markets. Via I-90, the Moses Lake facility will be 
able to reach markets in Spokane, Seattle, and Tacoma.  Additionally, there is 
highway access to moderately sized market in the area around Yakima (see Figure 
6).  

 
- The Moses Lake facility will also be well positioned to deliver distillers grains by 

truck to dairy cattle operations in the Yakima Valley to the southwest of the facility.  
 

- Although there is a direct route to all three areas via the BNSF, rail will likely not be 
an economically feasible option for shipping ethanol to Seattle, Tacoma, and 
Portland.  It is more likely that ethanol will be delivered by truck except for during 
the winter months when a small premium would be justified for guaranteed delivery.  

 
 

 
 
 
 
 
 
 



 

 

 
 
 
 

IV. LOCATION OF FUEL TERMINALS  
 

The location of fuel terminals is a key characteristic of an ethanol facility’s local market 
because it shows where the main centers of gasoline consumption and hence ethanol 
demand are located.  Most of the ethanol produced in Moses Lake will be sent from the 
plant to be blended at fuel terminals.  The local market in this study is defined as the area 
within 150 to 200 miles from the plant.   

Figure 7 shows the location of fuel terminals in the Pacific Northwest.  The figure provides 
information on which of the terminals has ethanol storage as opposed to just gasoline or 
other fuel component storage.  Information about each of the relevant terminals included in 
the map is included in Table 2.  

The main findings from the fuel terminal location analysis are summarized below:  

- There is one fuel terminal with ethanol storage within the 100 mile radius of Moses 
Lake. The facility, located in Pasco, has 29,988 gallons of ethanol storage capacity. 



 

 

 
- There are three fuel terminals within 100 miles of Moses Lake that do not currently 

have ethanol storage.  These facilities include a terminal with 12 million gallons of 
storage in Moses Lake. 

 
- The most promising market for the Moses Lake facility is Spokane, where there are 

two fuel terminals with ethanol storage, although the capacity of those facilities is 
not known.  Spokane is slightly more than 100 miles from Moses Lake, making it 
accessible by truck. 

 
- For longer shipments (e.g., 100 to 200 miles) outside Moses Lake’s core and local 

market, there are four pockets of fuel terminals: Spokane, Seattle, and Renton, 
Washington. 

 
- Overall, fuel terminals with ethanol storage in the PNW are not located directly 

adjacent to Moses Lake, but there are a number of facilities within trucking distance 
of the facility and there are more facilities that are being setup to blend Ethanol as a 
result of in state mandates for its use.  

 

 

 



 

 

Table 2: Fuel Terminals in Washington and Oregon  

 

 
 
 
 
 
 



 

 

V. GASOLINE AND ETHANOL POTENTIAL DEMAND  
Potential ethanol demand is a direct function of the demand for gasoline.  Hence, in order to 
assess the potential demand for ethanol for Moses Lake, it is important first to look at the 
consumption of gasoline in the area.  

A. GASOLINE DEMAND IN WASHINGTON  
- In 2004, the U.S. gasoline demand was approximately 140 billion gallons; 

Washington accounted for about 1.9% of that total. 
 
- Based on data from the Energy Information Administration (EIA) of the U.S. 

Department of Energy, gasoline consumption in Washington is dominated by 
transportation uses, accounting for 98% of all gasoline consumption. 

 
- Based on the EIA forecast for U.S. gasoline consumption, it is expected that gasoline 

demand in Washington will increase by a compounded annual growth rate of 0.91% 
for the next 10 years; reaching a total demand of approximately 2.9 billion gallons in 
2016 (see Figure 8).  

 
 

Figure 8:  Estimated Gasoline Consumption for Transportation in Washington  
 

 
 

Includes ethanol blends up to 10% 



 

 

 
 
 

B.  ETHANOL DEMAND WASHINGTON & MOSES LAKE’S AREA  
 
1. Estimated Ethanol Demand in Washington  
 

- Ethanol demand in Washington is driven by a number of factors including federal 
and state policy, blending economics, and the availability of locally produced feed 
stocks.  In the past, Washington consumes roughly 20-25 million gallons of ethanol 
annually.  Ethanol was used as an oxygenate in some metropolitan area since it was 
subject to the federal wintertime Oxygenated Fuels Program, with some additional 
discretionary blending in the rest of the state.  Usage peaked at 68 million gallons in 
2003 but fell back to 23.5 million gallons in 2004 and 25.2 million gallons in 2005. 

 
- Washington currently has a mandate for the replacement of 2% by volume of the 

gasoline pool with ethanol beginning December 1, 2008 .  Given sufficient in-state 
production, however, the Director of Ecology can increase the mandate up to 20% in 
incremental steps of 2%, 5%, 10% and finally up to 20%.      

 
- Table 3 shows the implied ethanol demand for alternative market penetration 

scenarios.  Considering the 2% ethanol penetration rate, the implied ethanol demand 
is 54 million gallons in 2007, and reaches 59 million gallons in 2016. Assuming a 
5% penetration rate, the demand in Washington is estimated at 136 million gallons in 
2007.  (It is likely that ethanol-gasoline blends would contain 10% ethanol, but a 5% 
penetration rate would be achieved by such blends being used in half the gasoline 
sold in the state. 

 
 
Table 3: Implied U.S. Ethanol Demand for Alternative Market Penetration Scenarios 

in Washington 
 
 

 
Total Gasoline Demand           2,717             2,741            2,767           2,792 2,817             2,948 
Potential Scenarios 
10% Substitution              272  274        277               279   282                 295 
5% Substitution              136                137                138               140                141                 147 

 
 
 

 

 

 



 

 

2. Estimated Ethanol Demand in Moses Lake’s Market Area 

- A key competitive factor of an ethanol producer is to distribute a large share of its 
fuel production within its “local market” and hence limit freight costs associated 
with transporting ethanol to end-markets.  Therefore, the core market for the ethanol 
plant is defined as the area within a 100-200 miles radius from Moses Lake. 

 
- There are no statistics on gasoline demand by county in the U.S. The local gasoline 

consumption using data on county population and state gasoline consumption can be 
used to determine the demand. 

 
- In 2004, gasoline consumption was estimated at 168 million gallons within 100 

miles of Moses Lake, 528 million gallons within 150 miles, and 1.6 billion gallons 
within 200 miles (Figure 9). Gasoline consumption within 200 miles is significantly 
greater than within 150 miles because of the inclusion of the Seattle/Tacoma area.  

 

Figure 9: Estimated Gasoline Consumption by County in Moses Lake’s Market Area 
(2004)  

 

 



 

 

- Based on gasoline use estimates, alternative scenarios were considered for ethanol 
demand in the Moses Lake’s market area. Considering an overall 2% substitution 
rate, gasoline demand is estimated at 3-33 million gallons in 2004 depending on the 
market area considered (Table 4); this demand is expected to grow to about 4-36 
million gallons by 2016. These estimates imply that the area within 200 miles of 
Moses Lake is currently large enough to absorb (at a conservative 2% penetration 
rate) up to 33 million gallons of ethanol which is larger than the short term 
production capacity envisaged by Liquafaction in Moses Lake, i.e., 12 mgy. 
However, when the plant is expanded to 36 mgy, a greater than 2% blend level 
would need to be used in the 200-mile area in order to consume all of the plant’s 
output. This ignores competition from other ethanol plants in the area. 

 
 

Table 4: Estimated Potential Ethanol Demand in Moses Lake’s Market Area (2004)  

 
<------------------------------mgy------------------------------>                

Total Estimated Gasoline Demand              168                            528                          1,631 
Estimated Potential Ethanol Demand  
Potential Scenarios 
10% Substitution                  17                              53                              163 
5% Substitution                   8        26                              82 

 
 

C.  ETHANOL INCENTIVES/MANDATES IN WASHINGTON  
 
State Ethanol Production Tax Incentives  

- Revised Code of Washington (RCW) 82.04.260 – For the sale of manufactured 
goods, a Business and Occupation tax of 0.484% of the sales price is levied. 
However, until July 1, 2009, alcohol fuel and biodiesel producers pay a lower rate of 
0.138%. 

 
- RCW 82.29A.135 – Facilities (including land) utilized in the production of alcohol 

fuel and biodiesel are exempt from the leasehold excise tax for a period of six years.  
The leasehold tax rate is currently 12.84% of the lease payments for the property.  
Claims for this exemption must be filed by December 31, 2009. 

 
 

- RCW 84.36.635 – Buildings, machinery, equipment, and land used in the production 
of ethanol and biodiesel are exempt from property taxes for a period of six years.  
Claims for this exemption must be filed by December 31, 2009. 

 
State E85 Tax Incentives  



 

 

- Allows for a tax deduction for the retail sale or distribution of biodiesel and gasoline 
with at least 85% ethanol by volume.  The retail sale tax rate is currently 6.5% of the 
selling price.  Additionally, vehicles, machinery, equipment, and related services 
used for the retail sale or distribution of biodiesel and E85 are not subject to state 
sales tax.  This includes delivery vehicles and maintenance on machinery and 
equipment. These provisions expire July 1, 2015. 

State Renewable Fuels Standard  
- By December 1, 2008, motor fuel licensees shall provide evidence that at least 2% of 

the total gasoline pool (based on volume) in Washington is denatured ethanol.  If the 
Director of Ecology determines that an average ethanol blend of greater than 2% will 
not jeopardize attainment of the federal clean air act’s ambient air quality standard 
for ozone pollution in Washington and the Director of Agriculture determines that 
sufficient feed stocks are available within Washington to support higher levels of 
ethanol production, the renewable fuels standard may be increased to 10% of the 
gasoline pool. 

 
Alternative Fuel Grant and Loan Program  

- The state of Washington established the Energy Freedom Program, which provides 
low interest loans and grants to projects that converts farm products or wastes into 
electricity or biofuels using feedstocks produced within the state. Eligible projects 
include research and development of new and renewable energy and biofuels 
sources, renewable energy and alternative fuel infrastructure, facilities, and 
technologies, and research and development to develop markets for alternative fuel 
byproducts.  The program expires June 30, 2016. 

Government Vehicle Fuel Usage  
- Beginning June 1, 2015, all state and local government vehicles must satisfy 100% 

of their fuel usage with Biofuels or electricity. 

Some info on Proposed Standards 

- In January 07, Gov. Arnold Schwarzenegger signed a first-of-its-kind executive 
order setting a goal of reducing the "carbon intensity" of California's passenger 
vehicle fuels by at least 10 percent by 2020.  

- At its July meeting, the transportation subcommittee of Gov. Chris Gregoire's (WA 
State) Climate Advisory Team included California's low-carbon fuel standard on a 
list of measures Washington could take to reduce its own carbon dioxide footprint. 
The panel's recommendations will go to Gregoire by year's end.  

 
There is a considerable amount of state support for the blending of ethanol in the 
Washington fuel pool. While the current mandate of a 2% blend level does not represent a 
boundless demand for ethanol, it is supportive of some production in the state, with the 
possibility of regulatory support at a higher blend level if additional quantities of feedstock 
can be produced locally.  
 



 

 

 
 
 
 
 
 
 
 
 



 

 

 

VI. REGIONAL ETHANOL SUPPLY & COMPETITIVE 
ENVIRONMENT 

 

In order to analyze the regional ethanol supply and the competitive environment the 
plants in the northwest are analyzed in this section.  
 
 

- Public documents indicate that there are two operational ethanol plants in 
Washington State. One in Olympia and the other in Bellingham. This is not the case 
there is no current ethanol production in the state of WA. Liquafaction purchased 
and shipped the plant that was in Olympia WA to Benton IL.  Liquafaction helped 
dismantle the plant in Bellingham and shipped the equipment to various projects 
around the country.  

- Proposed Plants – There is a proposed plant in Longview WA that claims they are 
under construction by Lurgi.  They are not listed in the Lurgi build book so this is 
not the case.  They also do not have their permits so this plant will not be on line for 
at least 2 years more likely 3 years. 

- Plants Under Construction – 36mgy Plant in Moses Lake (Liquafaction), 35mgy 
Plant in Boardman OR (Pacific Ethanol) and 108mgy plant in Clatskanie OR 
(Cascade Grain).   The Boardman plant is to come on line this fall. It is projected 
that the Clatskanie plant will come online in the summer of 2008. The Moses Lake 
plant will come on line by the end of this year with the initial production of 12mgy 
and full production the summer of 2008 at 36mgy production.  

 
- At a 2% blend rate, Washington, Oregon, and California combined could consume 

394 mgy, while total capacity in operation or under construction in the three states is 
270 mgy.  Thus, the West Coast has a potential estimated ethanol demand that 
exceeds the current total capacity in operation or under construction these states by 
about 124 mgy (Table 5).  However, at higher blend rates (i.e., 10%), the potential 
West Coast market is almost 2 billion gallons per year with approximately 1.5 billion 
gallons of demand from California. 



 

 

Table 5: Ethanol Plants Active, Under Construction and Proposed in Washington and 
Neighbor States (As of July 2007) 

MARKET OVERVIEW      
 Washington  Oregon  California  Total 3 

States  

                                                                          <------------------------------mgy------------------------------>  

 
Estimated Total Gasoline Consumption    2,644           1,501            15,543       19,688  
Potential Estimated Total Ethanol Demand  

2% Substitution     53             30             311       394  

5% Substitution      132             75             777       984  

10% Substitution      264            150            1,554       1,969  

ETHANOL PLANT LISTING      
 Company  City  Annual Production (mgy)  Feedstock  Status  

 
Washington  

Liquafaction Corporation Moses Lake 36 Corn/Barley Construction 

U.S. Ethanol LLC/Northwest Renewable  Longview  55  Corn  Proposed  

Total Active and Under Construction Capacity   91    
Oregon      
Cascade Grain  Clatskanie  108  Corn  Construction  

Pacific Ethanol  Boardman  35  Corn  Construction  
Total Active and Under Construction Capacity   143    
Inland Pacific Energy Center LLC  Stanfield  40  Corn  Proposed  

Treasure Valley Renewable Resources  Ontario  30  Corn/Barley/Wheat  Proposed  

California      
Altra  Goshen 25  Corn  Active  

Golden Cheese Company of CA  Corona  5  Cheese whey Active  

Pacific Ethanol  Madara 35  Corn Active  

Parallel Products  R. Cucamonga 2.7  Beverage Waste Active 

Total Active and Under Construction Capacity  67.7   
The following are other possible projects in CA.      

Brawley Ethanol  Brawley 55 Corn/Molasses  Proposed  
Calgren Renewable Fuels LLC  Pixley 50 Corn Proposed 
Genahol LLC  Long Beach 45  Waste Paper/Lumber Proposed  

Harvest Ethanol  Williams  40  Corn  Proposed  

Imperial Ethanol Imperial Valley 50 Corn Proposed 
 

Novahol Cabazon 25 Urban Wood Waste Proposed 

Pacific Ethanol Calipatria 50 Corn Proposed 

Pacific Ethanol Stockon 60 Corn Proposed 

 



 

 

- Considering Moses Lake’s marketing area and the larger West Coast region, it 
appears that the potential estimated ethanol demand is in excess of the current 
ethanol capacity, although demand in Moses Lake’s immediate market area is 
somewhat limited because of the lack of a large of a large population center nearby. 

 

VII. DISTILLERS GRAINS MARKET ASSESSMENT  
This analysis assumes that the Moses Lake facility will produce distillers dried grains with 
soluble (DDGS) which is easier to analyze than the wet distiller’s grains. During the initial 
startup of the plant it is understood that only wet grains will be sold but since there is more 
public information published to the analyze DDGS this will be the foundation of this 
section.  
 
With an ethanol production capacity of 12 mgy, the Moses Lake facility will produce 
approximately 31,250 tons of DDGS. With an expanded capacity of 36 mgy, the facility 
would produce 112,500tons of DDGS.  DDGS can be included in dairy cow feed rations up 
to 30% on a dry-matter basis. However, according to there cent USDA publication, Ethanol 
Co-Products Used for Livestock Feed, for dairy operations that use DDGS, it is typical that 
the inclusion rate is around 11%. For cattle on feed, the maximum DDGS inclusion rate that 
is nutritionally advisable is 35%, while the typical inclusion rate is approximately 19%  
 

A.  LIVESTOCK INVENTORIES AND POTENTIAL CONSUMPTION   
There are moderate inventories of dairy cows in the area around Moses Lake with an 
estimated 24,082 head within 75miles of the facility and 54,325 head within 125 miles of 
the facility (see Figure 11 and Table 6).  The densest area of dairy cow inventories is to the 
southwest of Moses Lake in the Yakima Valley. 

 

 



 

 

- There are also significant inventories of cattle on feed in the marketing area around 
Moses Lake, with an estimated 81,136 head with 75 miles of the facility and 
128,251 head within 125 miles (see Figure 12 and Table 6).  

 
  

Figure 12: Cattle on Feed in Moses Lake’s Marketing Area 

  

- As shown in Table 6, given maximum inclusion rates, the potential market for 
DDGS within 75 miles of the Moses Lake facility is 178,306 tons.  Under typical 
inclusion rates, the potential market is 84,194 tons. With the 125 mile radius, under 
maximum inclusion rates, the potential market is 331,856 tons.  Under typical 
inclusion rates, the potential market is 150,922 tons.  Thus, it is likely that, with a 
capacity of 12 mgy, the Moses Lake facility would be able to sell most, if not all, of 
its DDGS output within 75 miles of the plant.  It would likely be difficult to sell all 
of the plant’s output within 75 miles in the plant is expanded to 36mgy, but the 
market within 125 miles is sufficiently large to consume all of the output of the 
larger plant, assuming that DDGS output from competing plants in the area does not 
expand further. 

  



 

 

Table 6: Potential DDGS Demand around Moses Lake 
 

 
Estimated Total Dairy Cows     24,082    54,325  

Estimated Total Cattle on Feed     81,136   128,251  

<---------------tons (as-is basis)--------------->  
Potential Estimated Total DDGS Demand  

Maximum Inclusion      178,306    331,856  

Typical Inclusion      84,194    150,922  

 
 

B.  COMPETITIVE ENVIRONMENT  
- Currently, there are no ethanol production facilities in Washington with which this facility 
will compete for the local DDGS market (see Table 7). Once completed, the U.S. Ethanol 
facility in Longview will produce approximately 171,875 tons of DDGS annually.  
However, located on the Columbia River, the Longview facility is likely to export at least 
some of its DDGS output.  (Southeast Asia has become a destination market for significant 
quantities of DDGS from the U.S.) 
  
- Looking at the entire West Coast market, total demand in Washington, Oregon, and 
California is estimated at between 2.6 million tons and 6.8 million tons of DDGS, driven 
primarily by large dairy cow inventories in the San Joaquin Valley of California.  Total 
DDGS production capacity currently in operation and under construction within the three 
state area is estimated at 806,250 tons.  If all proposed facilities are built, just over 2 million 
tons of DDGS would be produced.  Given the large potential market on the West Coast and 
the possibility of exporting DDGS from the region, it is expected that the market will remain 
sufficiently large to consume the DDGS produced in the region over the next few years.  
 

 

 

 

 

 

 



 

 

Table 7: West Coast DDGS Supply and Demand  

 
Estimated Total Dairy Cows  235,000  115,000  1,790,000  2,140,000  
Estimated Total Cattle on Feed  187,000  90,000  550,000  827,000  

Potential Estimated Total DDGS Demand      
Maximum Inclusion  857,121  417,715  5,528,974  6,803,811  
Typical Inclusion  347,959  169,321  2,096,273  2,613,553  

 
 

   Annual Ethanol   Annual DDGS   
 Company  City  Production (mgy)  Feedstock  Production (tons)  Status  

Washington       
 U.S. Ethanol LLC/Northwest Renewable  Longview  55  Corn  171,875  Proposed  

 Liquafaction   Moses Lake  12 then 36  Corn/Barley  31,250 at 12 Construction  

Oregon        
 Cascade Grain Clatskanie 108 Corn 337,500 Construction 
 Pacific Ethanol Boardman 35 Corn 109,375 Construction 
 
Total Active and Under Construction Capacity 

  
143 

  
446,875  

 

 Inland Pacific Energy Center LLc Stanfield 40 Corn 125,00 Proposed 
 Treasure Valley Renewable Resources Ontario 30 Corn/Barley/Wheat 93,750 Proposed 

California  

Altra  Goshen  25  Corn  78,125  Active  
Golden Cheese Company of CA  Corona  5  Cheese whey  0  Active  
Pacific Ethanol  Madera  35  Corn  109,375  Active  
Parallel Products  R. Cucamonga  2.7  Beverage waste  0  Active  
Total Active and Under Construction Capacity   67.7   187,500   
Brawley Ethanol  Brawley  55  Corn/Molasses  171,875  Proposed  
Calgren Renewable Fuels LLC  Pixley  50  Corn  156,250  Proposed  
Genahol LLC  Long Beach  45  Waste Paper/Lumber  0  Proposed  
Harvest Biofuels  Williams  40  Corn  125,000  Proposed  
Imperial Ethanol  Imperial Valley  50  Corn  156,250  Proposed  
Novahol Indio LLC  Cabazon  25  Urban Wood Waste  0  Proposed  
Pacific Ethanol  Calipatria  50  Corn  156,250  Proposed  
Pacific Ethanol  Stockton  60  Corn  187,500  Proposed  

________________________________________________________________________ 
 

 

C.  HISTORICAL PRICES  

- There are two price series reported by the AMS for domestic DDGS in the Pacific 
Northwest, a rail-delivered DDGS price and a truck-delivered price (see Figure 13). Both 
prices represent product delivered to feed mills.  The truck delivered product, however, is 
shipped to the area via rail and then loaded onto trucks for final delivery to the mills.  Thus, 
the truck delivered price includes additional handling and transportation costs.  The spread 
between the two prices has been consistent over time, averaging $14.65/ton and ranging 
between $12.63/ton and $17/ton.  
 
 
- Because it is a substitute for corn in feed rations, DDGS prices have followed a pattern 
similar to that for corn.  Truck delivered prices spiked to almost $180/ton during the 
2003/04 crop year, a year in which the corn crop was relatively short and PNW f.o.b. corn 



 

 

prices reached $142.50/ton ($3.99/bushel).  DDGS prices reached new highs again during 
the current 2006/07 crop year, with truck delivered prices exceeding $190/ton in January 
and February.  
 
 
 

 

Price ($/ton)  

 
 

VIII. ESTIMATION OF PROFITS VERSES CORN BELT PLANT.   
 
This section has been moved into the Business Plan since it requires many references to the 
actual cost of production that are contained in that document. In synopsis the Moses Lake 
Ethanol plant is expected to be more profitable than a comparable plant located in the Corn 
Belt by approximately 6 million dollars per year.  The added cost for feed stock and 
transportation is more than offset by the savings and additional revenue that are expected. 
Please refer to the business plan for additional information. 



 

 

IX. CONCLUSIONS  
 
While there is limited corn production in the area around Moses Lake, significant dairy and 
cattle on feed inventories in the area consume substantial quantities of corn, causing the area 
to be in a corn deficit.  Consequently, it is likely that this facility will source a portion of its 
corn feedstock from the Corn Belt via rail.  The PNW rail market is well developed with 
large quantities of corn shipped to the area for feeding and export.  Therefore, while the 
Moses Lake facility will pay a significant premium for corn relative to prices in the Corn 
Belt due to transportation costs, it is not expected that the plant will have difficulty sourcing 
corn for extended periods of time.  High relative feedstock costs will be partially offset by 
relatively high DDGS prices, supported by the substantial feed market in the area.  With 
expected larger revenues from West Coast Rack Ethanol sales and lower utility costs the 
effects of higher corn prices/shipping costs it is expected that this plant will be more 
profitable than those located in the Corn Belt.  
 
While the Moses Lake facility is not near a major population center that would provide an 
easily accessible ethanol market, Spokane and Seattle are accessible by truck.  Expansion of 
the this facility to 36 mgy is likely to force the plant to sell ethanol at a distance of over 200 
miles from the plant, necessitating the use of rail transportation, which would add to 
shipping costs.  The primary advantages of the facility at Moses Lake is its access to DDGS 
markets, low electric rates, high quality water, shuttle train handling.    
 
In addition since this facility is permitted to operate from Barley feedstock this will give 
some level of isolation from possible swings in the corn marketplace.  A marketing study for 
the plant profitability when using Barley as a feedstock needs to be completed.  
 
 
 
 
 


