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EWITS Research Reporta:
Background and Purpose
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This is the MM of a series of reports prepsred from the Eastern Washington Intennodal
Transportation Study (EWITS). The reports prepared as a part of this study provide iufonnation to
help shape the multimodal network necessary fm the efficient movement of both freight and people
rnto the next century. This particular study was partially fimded by the Washington Wheat
Commission.

EWITS is a six-year study tided jointly by the Federal govemmen t and the Washington State
Depiutment of Transportation as a part of the Intermodal Suri%ceTransportation Efficiency Act of
1991. Dr. Ken Cassvant of Washington State University is Director of the study. A state-level
Steering Committee provides overall direction pertaining to the design and implementation of the
project. The Steering Committee rncludes Jemy La@ Chairperson (WSDOT,Eastern R@on);
Richard Larson (WSDOT, South Central Region); Don Senn (WSDOT, North Central Region);
Charles Howard (WSDOT, Planning Manager), and Jay Weber (Douglas County Commissioner).
Linda Tompkins represents the Washington State Transportation Commission on the Steering
Committee. An Advisory Committee with representation horn a broad range of transportation
interest groups ilso provides guidance to the study. The following are key goals and objectives for
the Eastern Washington Intemnodal Transportation Study

■ Facilitate existing rep”onal and state-widk transportation
planning eflorts.

■ Forecast fiture j?eight and passenger transportation service
neea%for eastern Wmhington.

Identifi gaps in eastern Wmhington’s current transportation
infrastructure.

Pinpoint transportation system imprmement options critical to
economic competitiveness and mobility within eastern
Washington.

For additional idonnation about the Eastern Washington Intermodal Transportation Study or this
report, please contact Ken Casavimt at the following address

Ken Casavant, Project Director
Department of Apixdtural Economics

Washington State University

_ WA 99164-6210
(509) 335-1608
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The contents of this report reflect the views of the authors, who are responsible for the iicts and
accuracy of the data presmted herein. The contents do not necessarily reflect the official views or
policies of the Washington State Department of Transportation or the Federal Highway
Admini%ration. This repofi does not constitute a standar~ specification or regulation.

L

2.

3.

4.

EwJXSlRE~WSEEMM3 Now AVAILABLE

Gil@ William R and Kenneth L. Casavant. EWITS Research I@port Number 1. “Linking
Transportation System Improvements to New Business Development m Eastern Washington.”
February 1994.

Gill@WilliamR and Kenneth L. Casavant. EWITS Research Report Number 2. “LosSons
from Eastern Washington: State Route Mainstreets, Bypass Routes and Economic
Development m Small Towns:” February 1994.

Gi.Uis, William R and Kenneth L. Casavant. EWITS Research Report Number 3.
‘Washington State Freight Truck (Xigin wd Destination Study Methods, Procedures and
Data Dictionary.” December 1994.

Gil@ William R and Kenneth L. Casavant. EWITS Research Report Number 4. ‘!Major
Generators of Trafiic on U.S. 395 North of Spokaue Including Freight Trucks and Passenger
Vehicles Crossing the International Border.” January 1995.

OWLED-NTS

This report was pmtially tided by a grant from the Washington State Wheat Commission.

ii



le of Contenti

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Report Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sectionl.

Section 2.

Section 3.

Section 4.

Section 5.

Section6.

Section7.

Section 8.

Elevator Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . .

SeasonalityofWheat andBarleyDelivties toElevators . . .

Seasonality of Wheat and Barley SI@mmts From Elevators

DestiuationsforWheat andBmley Shipped FromElevators

Modal ChoiceforWheatandBarley Shipments . . . . . . . . .

Elevator Storage andHandlingRates . . . . . . . . . . . . . . . . .

TransportationRates . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Summary and Conclusions . . . . . . . . . . . . . . . . . . . . . . . . .

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Appendix: Eastern Washington Road Needs Survey Mail Questionnaire .

. . . . . . . . . . . . . . . . 1

. . . . . . . . . . . . . . . . 3

. . . . . . . . . . . . . . . . 3

. . . . . . . . . . . . . . . . 8

. . . . . . . . . . . . . . . 17

. . . . . . . . . . . . . . . 25

. . . . . . . . . . . . . . . 32

. . . . . . . . . . . . . . . 40

. . . . . . . . . . . . . . . 51

. . . . . . . . . . . . . . . 54

. . . . . . . . . . . . . . . 59

. . . . . . . . . . . . . . . 61

. . . . . . . . . . . . . . . 62

.-.

.4

-.

. .

. .

. .

-J

.

--

-1

-..4

-.4

. .

-.

I

ScanUser
The Table of Contents  contain "Hot-Links" for easier navigation throughout this document.

Please select the "Hand" tool from the above toolbar to "click on" to your destination in the Table Of Contents.

To return to the Table Of Contents, simply depress the "double arrows, left" key also located in the toolbar.

There are several Blue colored "Hot-Links" at various places throughout this document which will direct you back to the Table Of Contents.



[

[

[

[

[

[

[

[

[

[

[

[

r
L

r
L

[

[

[

[
r--

Table 1.1.

Table 1.2.

Table 1.3.

Table 1.4.

Elevator Capacity by County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9

Size Distribution of Elevators by County.. . . . . . . . . . . . . . . . . . . . . . . . . . . . ...10

Average TurnoverRateforElevatorsbyRegion. . . . . . . . . . . . . . . . . . . . . . . ...12

Average Annual Wheat, Barley and Other Grain Receipts at Elevators by County,
Ranked by Volume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...14

Table l.5. FarmsWhich ShiptotheReporting Elevator,byDistance. . . . . . . . . . . . . . . ...16

Table 1.6. Farms Within the Distance Ranges Which Ship to the Reporting Elevator. . . . ...16

Table2.1. AnnualWheatReceiptsbyTiruePtiod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...18

Table2.2. AnnualBarleyReceiptsbyTiruePtiod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...20

Table2.3. Wheat ReceiptsbyCountyandThne Period. Total GrainReceiptqLargestto
Smallest. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...22

Table 2.4. Barley Receipts by County and Ti.mePtiod. Total Grain Receipts, Largestto
Smallest. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...23

Table2.5. Wheat ReceiptsbyTimePeriodmd SizeofElevator . . . . . . . . . . . . . . . . . . . . ...24

Table3.1. Wheat ShipmentsbyTimePeriod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...25

Table 3.2. Barley Shipments by Time Ptiod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...27

Table 3.3. Wheat Shipments from Elevators by Coutymd TbPtiod. Total Grain Receipts,
Largestto fhnalleat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...29

Table3.4. Barley ShipmentsfiomElevatorsbyCo~tyad TimePeriod. TotalGrainReceipts,
Largestto !hnallest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..OO ..s. .s. .+..30

Table3.5. Wheat ShipmentsbyTkePtiod and SizeofElwators. . . . . . . . . . . . . . . . . ...31

Table4.1. Wheat ShipmmtsbyDe6ation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...33

Table4.2. Barley ShipmentsbyDesthWion.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...35

Table4.3. Wheat ShipmentsbyDebationmd County. Total GrainReceipts,kgestto
Smallest. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .o. .”. e””” o””” ”””o””oc”””38



1

(co-ued)
.

Table 4.4. Barley Shipments by Destination and County. Total Grain Receipts, Largest to
SmaSlest. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...39

Table5.1. ModesUsedto ShipWheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...41

Table5.2. ModesUsedto Ship Barley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...43

Table5.3. ModesUsedto Ship WheatbyCounty. TotalGrainReceiptqLargeattoSmallest.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Table 5.4. ModesUsedto Ship BarleybyCounty. Total GrainReceipts,Largestto Smallest.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Table 5.5. Wheat Shipments Via Truck-Barge at IX&ring Percentages of 25/26-Car Rail
Shipments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49

Table 5.6. Wheat Shipments Via 25/26-Car Rail at DMkring Percentage of Truck-Barge
shipments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49

Table 5.7. Me&d Shipment Intensity for Wheat Shipped Using a Particular Mode. . . . . . ...50

-.

.

-.

-1

-.

1

-.

1
~

.

.2

Table 6.1. Wheat and Barley Storage Rates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..52

Table6.2. Wheat andBarleyHandlingRates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...53

Table7.1. Wheat andBarleyRailRatesbyCounty. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..55

Table 7.2. Wheat and Barley Truck-Barge Rates by County. . . . . . . . . . . . . . . . . . . . . . . ...56

Table 7.3. Wheat Truck-Barge and 25/26-Car Rail Rates by County. . . . . . . . . . . . . . . . ...57

Table 7.4. Relationship Between 25/26-Car Rail Rate Levels and Elevators Who Shipped
DMbringPercentagesofW heatVia Truck-Barge. . . . . . . . . . . . . . . . . . . . . . . . . . ...58

1, 1
-J

--l

. .

-.



r
L

[ MwQs

[
Figure 1.1. Annual Wheat, Barley and Other Grain Receipts for Eastern Washington County

Elevators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...15

Figure 2.1.

Figure 2.2.

Figure 3.1.

Figure 3.2.

Figure 4.1.

Figure 4.2.

Figure 5.1.

Figure 5.2.

AnnualWheatReceiptsbyTimePeriod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..19

AnnualBarleyReceiptsbyTimePeriod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..21

Wheat ShipmentsbyTimePeriod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...26

Barley Sbipmentsby Time Period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...28

Wheat ShipmentsbyDestination. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...34

Barley ShipmentsbyDestination. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...36

ModesUsedto ShipWheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...42

ModesUsedto Ship Barley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...44

L

r
L

[

[

E

[

r-

.-



!.

1

.4

1

Introduction

Wheat and barley production are prominent m Washington agriculture. Eastern

Washingto~ one of the major grain producing areas of the United States, has a unique

combination of soils, climate, and supporting industries suitable for dry-land grain production.

Whitman County produces more wheat than any other county m the nation and areas of the

Palouse region have the highest U.!%per acre yields for dryhmd wheat (Dooley). The productio%

storage, processing, transportation and marketing of these grains play an important role m the

regional economy of the Pacitlc Northwest.

Transportation is the dynamic link between producers and consumers of agricultural

products. The transportation of Eastern Washington grain to U. S. and global markets is made

possible by a system of on-fium storage, upcountry elevators, rail and river grain sub-texminals

and grain export terminals, all rnter-connected by roads, rail lines, and the Snake and Columbia

River system.

This study reports on the movement of wheat and barley to and from commercial elevators

in the 16 counties of Eastern Washington. Although there is on-fium storage throughout the

region, wheat stored in fkrmer owned on-fimn storage will almost always move through one of

the commercial elevators m the region on its way to market. There is a higher probability that

barley may move directly from on-km storage to a feed lot, brewery, or other destination;

however, this report does not account for those movements.

This report provides tionnation on the storage, handling, and transportation of wheat and

barley produced m the 16 Eastern Washington counties for the three year time period ending July

1, 1992- June 30, 1993. This study was undertaken to provide documentation for the evaluation
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of the multimodal transportation system serving Eastern Washington.

Data used m this analysis were compiled from 64 of the 71 Public Grain Warehouse

owners licensed during 1993 m the State of Washington. A questionnaire, (see Appendix), was

mailed to the warehouse companies m September of 1993. information on 410 of the 470

licensed individual elevators has been used to develop the report that follows. This high response

rate allows implications to be drawn for the ehtire grain industry.

Care was taken to remove the chance of double-counting grain shipments. For example, a

shipment which originated at a elevator owned by one b that was then transshippedby truck to

a river elevator owned by a second firm for immediate loading on a rail car or barge would have

been reported as having been shipped from each elevator. Such duplications were removed.

The data have been grouped several ways for comparison purposes. Information is

reported and evaluated for all elevator% upcountry elevatorq elevators which we bulk rail (25/26-

car rail), those which do not use bulk r@ and by county. The data were also grouped according

to elevator size and are reported as such where those comparisons provide additional clarity to the

analysis.

Modal shipments identified as “Truck to Other Houses”, with the exception of those m

Garfield County, are assumed to continue on by rail and could be reasonably condaidered as

moving by the 25/26-car modal designation. This shift increases the 25/26-car modal&are

appreciably m most cases. There is only one elevator company m Garfield County and all of their

grain moves to the river. Therefore for Ga.dield County, ‘Truck to Other Houses” could be

shifted to ‘Truck-Barge.” ‘II& r~orting anomaly m the data aifkcts the region wide modal

sharesby less than one percent,

[
2
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Report Organization

1

d

The report begins with the background and history of the grain transportation system m

Eastern Washington and uses eight sections as follows

Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8

Elevator Characteristics,
The Seasona.lity of Wheat and Barley Deliveries to Elevators,
The Seasonally of Wheat and Barley Shipments from Elevator%
The Destinations for Wheat and Barley Shipped from Elevators,
Modal Choice for Wheat and Barley Shipments,
Elevator Storage and Handling Rates,
Transportation Rates and
Summary and Conclusions.

Background

The iuitial demand for commercial grain production began m Eastern Washington m

response to the influx of miners rnto the region duriug the 1850s. Grain was delivered by wagon

from the fimns to the mining camps (Penaranda). Over the next 125 years the transportation

system was expanded rnto a complete multimodal system as rail lines were built, roads were paved

and improve~ and a 465 mile waterway was created by a series of locks and damson the Snake

and Columbia Rivers.

Multimodal shipments have been part of the Eastern Washington grain business since the

1850s. Grain was originally abipped from the Walls Walla region to the coastal regions using a

combination of wagons and steamships. Portage railroads were built, at Celilo m 1859 and at

Cascades m 1863, to move grain from steamboat to steamboat around the at those locations.

In the late 1870s and 1880~ railroads rushed to build lines rnto the rich Palouse region as

they competed to transport the agricultural products from the area. Steamboat traflic on the river

ended m 1880; by 1882, Walla Walla was connected to Portland by railroad. Over 1,500 miles of
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rail line had been constructed m Washington by the end of the 1880s; interestingly, this is a little

more than the 1,369 miles of rail lines abandoned m Washington between 1980 and 1991

(Penaranda).

Water transportation on the Salmon and Columbia River was reborn when the Bonneville

Lock and Dam opened m 1937. Then by 1975 river traflic increased dramatically as the McNw,

The Dalles, and John Day dams and locks were opened on the Columbia River and the Ice

Harbor, Lower Monument& Little Goose, and Lower Granite dams and locks were opened on

the Snake River. The fidl 465 mile slack water system from bwisto~ Idaho to the Pacific Ocean

became operational m 1975. By 1978, Columbia River ports received 87 percent of the total

volume of grain shipped from Eastern Washington. Truck-barge moved 51 percent of the grain to

the ocean ports m 1978, rail shipped 36 percent and 13 percent wat to Puget Sound ports

(Mehringer).

Trucks originally were used as feeders for the rail systq bringing produce from

production areas to the rail station. The miles of hard swfhced roads m Washington grew from

91 m 1910 to 4,200 in 1942 (Penaranda). The number of roads grew substantively tier World

War II as federal aid for highways was rncreased. Many of the roads serving rural Washington

were laid out during the 1920s and 1930s ~d later paved and hard deed during the 1940s and

1950s.

During the 1950s, trucks became au effective long haul competitor to rail caniage of gra.iu

as railroads were discouraged from setting competitive rail rates by the Interstate Commerce

Commission regulatory process. Rail deregulation legislation passed m 1980 provided railroads

the opportunity to price their services competitively and eased the rest&tions on abandoning

4
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unprofitable lines.

Following rail deregulation m 1980, a rail rate structure was established which offkred

considerably lower rates for shipments shipped as bulk rail. Additionally, the railroads abandoned

over 1,369 miles of branch lines over the next 11 year% leaving some country elevators without

rail service (Dooley), As a result of abandonment,rail shipment of grain became ctmentrated at

elevators which could take advantage of the 25/26-car rail rates. These elevators had rdl sidings

that could handle 25 or 26 car units and had the high volume load out equipment to load the rail

CW unit within 24 hours.

As of the early 1980s, trucks were no longer able to compete for the long haul movement

of grain. Two competitive modes emerged and greatly influenced the decrease m utibaton of

trucks. Barge companies use the Snake artd Coluinbia River System extensively siuce completion

m 1975. Railroad companies experienced greater regulatory freedom which allowed them to

adopt new pricrng schemes to compete directly with trucks. The origiual feeder role of trucks

was reborn aud expanded as trucks moved grain from satellite elevators to multiple-rail car

termiuals, river tenniuals, and to local buyers such as cattle feeders, dairies, flour mills, and

breweries (Dooley).

Grain is delivered at harvest time to au elevator within a relatively short distance of the

field or to the tier’s ovm storage. Farmers wish to minimim the transport time from the field

to initial storage so as to have the trucks available to empty the combrnes m the field and to keep

the combrnes harvesting grain. Once the grain is ready to harvest, each additional day it is

unharvested rncreases the risk the crop could be lost to r~ I@ fire or wind.

Grain warehouse firms commonly operate several elevators located at diflkrent locations
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m their area of semice. This pattern of elevator location developed because railroads came to

grain producing areas before there were trucks. Grain storage needed to be located m production

areas near fium fields at hamest time and on rail lines so that grain could be moved to market.

The number of graiu storage houses decreased as operations were consolidated and trucks

made it posaiile to move grain longer distances from fium to final destination. The shift away

from “flat-houses”, which were designed to handle bagged grains, to bulk grain elevators did not

occur m Eastern Washington until the 1930s and early 1940s when many basic elevator units were

built by firmer owned cooperatives.

With the exception of river terminals built a.iler the completion of the Snake and Columbia

River lock and dam Systew only a few elevators were built m the 16 county area of Eastern

Washington. A 1983 study by Dooley and Casavant reported that the average age of grain

elevators m Eastern Washington was 33 1/3 years, with a life expectancy of 45 to 50 years.

Even though the shift from “flat-houses” to elevators brought fiuther consolidation, the

general distribution pattern of elevators located ~n rail lines was maintained throughout the grain

production areas.

been abandoned.

Srnce the 1970s, many of the rail lines serving these country elevators have

Elevators without rail or river sezvice have m effect become satellite elevators

for elevators with multiple-car rail semice or for elevators located on the river system. These

satellite elevators have become assembly pornts for grain at harvest time. Grain is moved from

these satellites to other rail or river terminals by truck when needed or as dictated by weather and

market conditions.

The complete (meaning access to truclq barge and rail) transportation system found m

Eastern Washington has allowed producers to develop links with distant consumers as the region

6
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expands its wheat, barley and other grain markets globally. The economic forces created by the

competition between r@ truck and barge have provided one of the most competitive

transportation rate structures of any grain producing area m the U. S., an important fictor as

global markets become increasingly competitive. It is against this backdrop of an elevator and

grain storage system developed during the 1930s and early 1940s and a dramatically changed

transportation system which contrnues to evolve as it responds to market shitls, changing public

policy and a dynamic transportation environment, that this study is placed.
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Elevators m the tie counties of whit- Linco@ Adarns, Grant and Walls Wal.la,

represent over 78 percent of the grain elevator capacity m the 16 Eaatem Washington Cotmties
,,

covered by this study (Table 1.1). Whitman County, with ahnost 37 million bushels of grain

storage capacity, or 26.3 percent, has nearly two times as much elevator capacity as the next

largest county, Lrncoln. Furthermore, their total elevator capacity exceeds the reruainig eleven

counties by more than 30 million bushels. Whitman and Walla Walls counties have direct river

port access while Linco~ Adams, and Grant counties do not.

The size distribution of elevators by county is presented m Table L2. For comparison

purposes elevators have been placed in one of six size classes identified m Table 1.2. Although

only elevators for which complete Mormation was reported are reporte~ the distribution

represented is characteristic of the actual distribution of elevators by size.

Elevator capacity ranges from 11,000bushels to over 4 million bushels. Nearly 34 percent

of the elevators m Eastern Washington are less than 200,000 bushels m size while over 12 percent

exceed 1,000,000 bushels m size. Elevators exceeding 1,000,000 bushels m capacity represent

over 47.4 percent of the total elevator capacity m the region. Of those over 1,000,000 bushels m

capacity, 31 are less than 2 million bushels in capacity, four are between 2 million and 3 million

bushels capacity, three ate between 3 million and 4 million bushels capacity and one is over 4

million bushels capacity.

Whitman County has the largest number of elevators, 101 or 32.6 percent, followed by

Adams and Grant Counties with 38 elevators or 12.3 percent each. Even though Lincoln County

has the third largest number of elevators m the region (29), it has 14.8 percent of the region’s
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total elevator capacity, second to Whitman County reflecting the larger size of elevators m

Lincoln County.

Table 1.1. Elevator Capacityl by County.

~otal Reported Percent of 16 County Average Elevator
county Capacity (bushels) Capacity Capacity (bushels)

Whitmarl 36,873,000 26.3 384,099

Lincoln 20,799,000 14.8 717,207

Adams 18,769,000 13.4 575,842

Grant 18,080,000 12,8 568,974

walls Wasla I 15,311,000 I 10.9 I 452,086

Cohunbia I 7,860,000 I 5.6 I 533,133

Douglas I 5,797,000 I 4.1 I 828,143

Benton I 4,406,000 I 3,1 I 1,107,000

Weld 3,662,000 2.6 657,167

Franklin 3,619,000 ~ 2.6 I 379,818
1

Spokane 2,880,000 2.1 360,400

Yakinla 927,000 0.7 309,000

Chelan 506,0i)0 0.4 506,000

Okanogau ~ 412,000 ~ 0.3 ~ 412,000

Stevens ! 343,000 ~ 0.2 ~ 85,750

Kittitas I 90,000 I 0.1 I 90,000

TOTAL

1Above figures based on survey returns. The figures disregard recomplete data, elevators with
unknown capacities, and elevators which have been sold/closed.
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rable 1.2. Size Distribution of Elevators by County.

Number of Elevators

bushels

2oo,oo1- 4oo,oo1- 600,001- 800,001-
County <=200,000 400,000 600,000 800,000 1,000,000 >1,000,000 Total

Mama 8 10 9 4 2 5 38

Benton 2 1 0 0 0 1 4

Chelan 0 0 1 0 0 0 1

Columbia 5 6 1 1 0 2 15

Douglas 0 2 1 0 1 3 7

Franklin 3 4 2 1 1 0 11

Garlield 4 0 0 0 i 1 6

Grant 16 7 3 2 2 8 38

Kittitas 1 0 0 0 0 0 1

Lincoln 5 7 3 6 1 7 29

t)kanogan 0 0 1 0 ‘o 0 1

Spokane 4 4 6 0 1 0 15

Stevens 4 0 0 0 0 0 “4

walls walls 12 10 10 0 0 3 35

Whitman 40 24 19 7 2 9 101

Yaldma 1 2 0 0 0 0 3

l“OTAL
NUMBER

105 77 56 21 11 39

....*
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The turnover rate of an elevator is calculated by dividing the total volume shipped in a

year by the capacity of the elevator. The turnover rate is one indication of elevator utilization.

That is, the higher the turnover rate for a regio~ the more grain that is moving out and is not m

long-term storage.

The average turnover rate for all elevators m the study region was 0.89 (Table 1.3).

Different elevators had turnover rates that ranged 0.00 to 27.30. County turnover rates ranged

Iiom 0.33 m the SW region of Lincoln County to 4.33 m the SE region of Walls Walls County.

The average annual volume of wheat, barley and other grains received at Eastern

Washington elevators over the three marketrng years concluding with the marketrng year July 1,

1992 to June 30, 1993 was 99,430,487 bushels of wheat, 17,994,134 bushels of barley, and

12,423,094 bushels of other grains (Table 1.4). Elevators m ~ Walla W* Linco~

Adams and Grant counties received over 81 percent of the total grain received at elevators.
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Table 1.3. Average Turnover Rate for Elevators by Regionl.

bushels

county Sub-Division Total Capacity Total $hipments Turnover Rate

Adams IW’ 2,891,000 2,598,557 0.90

Adarns 5,234,000 2,881,022 0.55

Adams SE 3,213,000 2,149,792 0.67

Adarns Sw 7,431,000 3,794,000 0.51

Benton ALL 4,406,000 435,833 0.10

Chelan ALL 506,000 524,813’ 1.04

Columbia NORTH 4,912,000 2,618,500 0.53

Columbia SOUTH 2,948,0Q0 2,876,293 0.98

Douglas ALL 5,797,000 3,010,546 0.52

Franklin EAST 1,587,000 770,932 0.49

Franklin WEST 2,022,000 1,165,000 0.58

Garfield ALL 3,662,000 7,190,072 1.96

Grant NE 7,646,000 3,657,225 0.48

Grant 2,863,0Ci0 1,871,552 0,65

Grant SE 6,159,000 4,180,000 0.68

Grant Sw 1,412,000 550,000 0.39

Kittitas 90,000 220,000 2.44

Lrncoln NE 7,630,000 4,987,217 0.65

Lrncoln 4,632,000 3,605,478 0.78

Lrncoln SE 5,534,000 6,120,955 1.11

Lincoln Sw 3,003,000 996,388 0.33

Okanogan 412,000 343,045 0.83
b

I(TABLE 1.3. continued on next page) II
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Table 1.3. (continued).
I 1

bushels

county Sub-Division Total Capacity Total Shipments Turnover Rate
b
Spokane 2,880,000 2,911,667 1.01

~Stevens IALL I 343,000 I 377,600 I 1.10

walls walls I CENTER I 6,225,000 I 5,709,316 I 0.92

walls walls I NORTH I 1,586,000 I 3,782,287 I 2.38

walls walls I SE I 2,446,000 I 10,585,467 I 4.33

WauaWaua ISw I 5,054,000 I 3,284,000 I 0.65

Whitman IN-E I 10,188,000 I 8,062,556 I 0.79

Whitman INW I 7,307,000 I 5,152,975 I 0.71

Whitman SE 12,867,000 22,373,270 1.74

Whitman Sw 6,511,000 4,531,500 0.70

Yakima ALL 927,000 2,081,600 2.25

TOTAL

lThe figures disregard incomplete data, elevators with unknown capacitie$ elevators which
have been soldclose~ and elevators with unknown grain volume.
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Table 1.4. Average Annual Wheat, Barley and Other Grain Receipts at Elevators by County,
Ranked by Volume.

bushels (000)

Total AU Percent of
county Wheat ~.vb other Grainsl Grains Total

Whitman 32,14$ 10;328 2,889,, 45,364 34.9

17;756Walla walls ‘,, , 511 5,095 23,362 18.0

Lrncoln 13,101 2;651 52 15,804 12.2

Adams 10,634 .228 570 ,. 1~432 8.8

Grant 8,822 ‘i89 1,250 10,261 7.9

Garfield 4,27@ 1,+83. 24 6,277 4.8

Columbia 4,789 445 262 5,495 4.2

Douglas 2,847 94 69 3,011 2.3

Spokane 1,359 1,211 345 2,915 2.2

Yakima 907 128 1,052 2,087 1.6

Franklin 1,021 115 800 1,936 1.5

Chelan 508 16 0.283 525 0.4

Benton 410 28 2 440 0.3

Stevens 325 41 11 378 0.3

Okanogan 334 7 3 343 0.3

Kittitas 200 “20 o 220 0.2

TOTALS 99,431, 17,995

edible beans, peas, lentils, oat$ garbanzo
,

The average annual grain receipts for Eastern Washington elevators”are reported m Figure

1.1. Wheat receipts accoimt for more than 76 percent of all grain receipts while barley and other

grains, respective~, account for 13.9 and 9.6 percent of all grain receipts.

14



i

Figure 1.1. Annual Wheat, Barley and Other Grain Receipts for Eastern Washington County
Elevators.

Other Grains 9.69’o

Wheat 76<

Bt@y 13.9%

Elevator operators were asked to identifj the approximate percentage of fkrms that used

their elevator, located by distances from their elevator. Elevator operators rnteqneted the

question one of two way% generating two diffbrent results. Some elevator operators provided the

percentage of their cknt fhrmers which fell m the distance ranges found m Table 1.5. Other

elevator operators interpreted the question to mean the percentage of fhrms m the distance ranges

which ship to their elevator.

15
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Almost 89 percent of an elevator’s client b are within 10 miles of the individual

elevator. It is also evident that, on average, nearly 90 percent of the fim.uswithin a 10 mile radius

of an elevator ship all or some of their grainto that elevator (Table 1.6). It is apparent that

fiumers want to ship to a close elevator at harvest time to minimke travel time for firm trucks

duxingharvest.

Table 1.5, Rums Wh@ Ship to the Reporting Elevator, by Distance.

Distance from Elevator {mi) I Percent of Farms

Less than 5 37.71

5 to 10 51.03

10 to 20 8.39 ‘

More than 20 2.79

Table 1.6. Farms Within the Distance Ranges Which Ship to the Reporting Elevator.

Distance from Elevator (rni) Percent of Client Farms

Less than 5 56.38

5 to 10 32,92

10 to 20 8.95

More than 20 0.81—

[
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Section 2. Seasonality of Wheat and Barley Deliveries to Elevators

Harvest time continues to be the time of year when most grain is delivered to elevators.

On the average, 72.3 percent of the wheat and 66.5 percent of the barley received at the elevators

was delivered duriug July and August (Tables 2.1 and 2.2, and Figures 2.1 and 2.2). The

percentage received at all elevators during September and October drops off considerably to 9.0

percent of the wheat and to 10.5 percent of the barley. Receipts of wheat during the rest of the

year remains relatively constant, varying between 3.6 percent, March-Apfl to 5.8 percent,

November-December.

Speciiic attention can be paid to the upcountry elevators by removing the tier elevator

data from the analysis (Table 2.1). A higher percentage of wheat is delivered to the upcountry

elevators during harvest time since most fhrmers want to deliver their grain at harvest time to

elevators near their fkrms. Further defining the data set to elevators which use bulk r~ a smaller

percentage of wheat is delivered to those elevators dwing harvest time than when all upcountry

elevators are rncluded m the analysis, reflecting transbipments that occur during the year to bulk

rail users (Table 2.1). When the bulk rail elevators are exclude~ the percentage received by

elevators at harvest declines substantially from the bulk rail elevators. This is explained by the

fict that grain delivered to river elevators, most of which do not use bulk r~ is more evenly

distributed throughout the year and influences these deliveries.

7
J

7
“J
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Table 2.1. Annual Wheat Receipts by Time Period.

Percent

Bulk Rail Non-
Time-Periods Au upcw.ntrf Bulk Rail User user

July-August 72.2 87”!:. 81.9 70.2

September-October 9.0 “ 6.4 t 9.2 9.1

November-December 5.8- 1,6 . .’ :’3.0 6.3

January-February ‘‘ 4.0 ‘“ “ ‘i.7 201 4.0

March-April 3.6 ,,& 1.0 “,’?.5 3.9

May-June

*Data horn the reporli@ river elevators was &c@ded to, tiel~ this&@. All non-river
elevators were rncluded. ‘ ,,,
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Figure 2.1. Annual Wheat Receipts by Time Period,

July
7

_ May-June
4.7%

March-April
3.6%

wry-February
4%

\

November-December
5.8%

Septenk-October
9%

--l

.4

.

--l

Barley receipts to elevators overtime varies somewhat more than wheat (Table 2.2 and

F@re 2.2). The largest variation from the seasonal receipt pattern is found with elevators which
.

do not use bulk rail. On the average, over 52 percemt of barley delivered to non-bulk rail

elevators was delivered from November through June, a distribution pattern very dif%rent from all

other elevator grouprngs. This dynamic is repeated when deliveries to all elevators are compared

to deliveries to upcountry elevators only. As expected, the deliveries to upcountry elevators are

more heavily concentrated dwing the July and August harvest season.
.4
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Table 2.2. Annual Barley Receipts by Time Period.

Percent

Bulk Rail Non-
Time-Periods All Upcountly Bulk Rail User user

July-August 66.5 ,: 84.8 76.5 37.5

September-October 10.5 ‘ “, - 9.5 “: 16.5 9.5

November-December 7*7 :“ 1.s 0.9 16.8
,,

January-February ,, 8,6 ?~, 1.0 “ 1.0 25.1
7

March-Apfi 401 . 1.8 L2 7.0

May-June 2.2 0.7

1Data from the rep
elevators were rnckded.
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Figure 2.2. Annual Barley Receipts by Time Period,

Jilly+hlgust
66.5%

_ May-June

2.2%

‘ March-Apxil
4.1%

ary-February
8.6%

I November-December
Septeni.wr-October 7.7940

10.5%

There is considerable variation among counties as to when elevators m those counties

receive wheat (Table 2,3). On the average, elevators m eleven counties receive more than 90

percmt of their wheat during July through October. The other five counties, ~ Lincolw

Adarns, Garfield and Che@ receive less than 90 percent of their wheat during July to October,

reflecting odium storage and shipments to river elevators. Chelan and Whitmau County

elevators have the greatest distribution of receipts dwing non-harvest periods, with 39 percent

d
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aud 32.7 percent of wheat for each respectively, from November through June.

Table 2.3. Wheat Receipts by County and Time Period. Total Grain Receipt% Largest to
Smallest.

Percent

county July-Aug. Sept-oct. Nov-Dec. Jan-Feb. Mar-Apr. May-Jime

Whitman 51.4 15.9 11.3 7.1 7.5 6.9

walls walls 91.6 -1 . . . 7.8

Lincoln 72.0 12.s 4.6 4.8 1.1 1.2

Adams 83.7 3.8 3.8 - 1.6 3.4 3.6

Grant 92.2 3.6 0.4 1.3 1.2 1.2

Meld 65.4 5.4 12.5 8.4 4.2 4.2

Cohmlbia 84.0 9.9 2.3 0.8 1.3 1.8

Douglas 97.4 1.1 .0.8 0.3 . 0.4

Spokane 97.7 2.3 . . .

Yakima 76.5 ,15.5 0.1 7.8 . 0.1

Franklin 100.0 . . . .

Chelan 41.0 20,0 6.0 14.0 8.0 11.0

Benton 86.3 7.6 - 6.1 .

Stevens 72.6 27.4 . .

Okanogan 88.0 4.0 3.0 3.0 2.0 -

Kittitas 60.0 40,0 ,“ - ‘- --’ ,-

lAn omission means that no grain receq“ ts were reported during that time period.

Over 88 percent of the barley is received at elevators during July to October m 13 of the

16 counties (Table 2.4). Only ~ GariielcJ and Chehm County elevators receive barley m

noticeable amounts throughout the rest of the year.
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Table 2.4. Barley Receipts by County and Time Period. Total Grain Receipts, Largest to
Smallest.

Percent

county July-Aug. Sept-octo Nov-Dec. Jan-Feb. Mar-Apr. May-June

Whitman 56.8 12.4 10.1 12.6 5.3 2.5

Lincoln 84.3 13.0 0.7 0.3 1.7 0.1

Garfield 63.5 5.2 13.4 8.9 4.5 4.5

Spokane 91.7 2.5: -1 . 2.5 .

walls Waua 97.9 . . . 1.1

Columbia 87.4 12.6 .

Adams 95.9 2.5 . . . 1.6

Grant 83.7 15.0 . . 1.3 .

Yakima 68.9 19.3 2.9 2.9 2.9 2.9

Franklin 100.0 . . -,

Douglas 92.5 7.5 . . . .

Stevens 69.3 30.7 . . .

Benton 81.1 18.9 - . .

Kittitas 75.0 25.0 - . . .

Chelan 17.0 . . . . 83.0

Olcanogan . 100.0 .
-

lh omission means that no&ti rece$s were r-d~~

Over 90 percent of the wheat is received during the July-October time period m all

elevator size classes except those elevators m size class 600,001-800,000 bushelg and size class

>1,()()(),()00bushels (Table 2.5). Elevators whose ti class >1,000,000 bushels, on average, have

the greatest distribution of wheat receipts throughout the year, again reflecting the transhiprnents

23



c
[ received throughout the year.
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Fable 2.5. Wheat Receipts by Time Period and Size of Elevator.

Percent

size class July- September November January- March- May-
(bU) August -October -December February April June

<=200,000 83.7 8.0 -1 . 0.2 .

2oo,oo1-
400,000

92.5 5.1 0.7 0.1 1.5

4oo,oo1-
600,000

91.2 3.4 0.7 0.7 0.4 3.7

600,001-
800,000

71.6 11.8 6.5 6.7 1.7 1.7

800,001-
1,000,000

91.4 8.5 . 0.1 .

>1,000,000 62.4 10.2 9.3 5.0 ‘“’ 5.8 7.3

h omission means that no grain receipts were reported during that time period.
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Section 3. Seasonality of Wheat and Barley Shipments From Elevators

Grainis shipped from elevators throughout the year (Table 3.1). Wheat shipments,

averaged across all elevators, remain relatively constant for five of the six two-month period%

varying only between 20.3 percent m November-December to 6.5 percent in May-June just prior

to harvest (Figure 3. 1).

Upcountry elevators ship less wheat during July-August than all elevators but the shipment

pattern is relatively consistent and similar the remainder of the year. Bulk rail elevators ship much

less wheat dwing July-August than any other elevator group, but overfl the distribution shows

that wheat is shipped throughout the year from all grouprngs of elevators.

Table 3.1. Wheat Shipments by Time Period.

Percent

Bulk Rail Non-
Time-Periods Au upcountr+ Bulk Rail User user

July-August 19.1 13.3 7.7 22.7

September-October 19.8 21.2 23,3 18.3

November-December 20.3 22.0 23.3 19.5

January-February 15.3 16.5 21.1 13.0

March-April 14.5 15.7 20.3 13.8

May-June 6.5 5.0 4.0 7.4

1Data from the reporting river elevators was excluded to develop this column. AUnon-river
elevators were rncluded.
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Figure 3.1. Wheat Shipments by Time Period.

NOT

September-Cktober
19.8%

ember-December
20.3%

Ily+ugust

19.1%

. .May-June
6.5%

/
March-April

January-February
14.5%

15.3%

Barley shipments show more variation during the year than wheat for all elevator

combinations (Table 3,2). Barley shipments vary between 28.8 percent m November-December

to 4.9 percent m May-June, as revealed m Figure 3.2. Barley shipments from November to

February are consistently over 50 percent of shipments m all comparisons.
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1
Table 3.2. Barley Shipments by Time Period.

I Percent

Time-Periods I Au I Upcountry’ I Bulk Rail User I
I Bulk RdNon-

User

July-August I 11.2 I 6.0 I 7.8 I 15.1

September-October 17.6 19.3 16.5 12.3

November-December I 28.8 I 33.2 I 25.0 I 25.5

January-February 24.6 23.2 30.0 31.4

March-April 12.2 13.3 14.7 10.4

May-June
,,

lData from the reportipg r&& elevators was excluded to deve~bpthis column. ‘Allnon-river
elevators were rncluded.
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Figure 3.2. Barley Shipments by Time Period.

November-December
28.8%

September-October
17.6%

I

July-August
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—-__ May-Jm
4.9??
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/
January-Februaxy

24.6%
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The seasonality of wheat shipments from elevators by oounty is presented m Table 3.3.

There is considerable seasonal variation of shipments from ekwators m the dif!krent counties.

However, the pattern of shipment from Whitman County elevators, representing over 33 percent

of the wheat shipped horn elevators m Eastern Waahingt~ is consistent with the regional

[

[

averages.
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Table 3.3. Wheat Shipments from Elevators by County and Time Period. Total Grain
Receipts, Largest to Smallest.

Percent

county July-Aug. Sept.-oct. Nov.-Dee. Jan.-Feb. Mar.-April May-June

Whitman 13.2 21.4 24.4 16.8 15.6 8.7

walls Walla 38.8 10.9 11.5 6.3 14.4 3.5

Lincoln 7.3 25.7 28.0 20.7 12.6 2.5

Adams 12,1 ‘ 18.8 18.1 14.8 18.4 12.2

Grant 11.7 20.1 15.2 17.1 22.0 1.5

Gafield 41;.8 14.9 16.5 13.1 9.5 4.2

Cohunbia 21.4 3?.7 23.0 3.6 3.0 11.3

Douglas 18.3 22.8 8.0 31.4 9.1 10.4

Spokane -1 3.8 51.8 35.0 5.6 3.7

Yakima 71.8 13.4 , ‘ 0.1 14.? “ 0.1 0.1

Franklin 7.5 25.5 ‘ 23.0 23,0 16.6 3.0

Chelan 17.0 4.0 : “‘ 14.0 14.0 32.0 19.0

Benton 42.4 22.7 7.6 25.9 1.5

Stevens 17.9 23.0 9.0 38.2 3.1 8.9

Okiulogan 42.0 5.0 26.0 . 26.0 1.0

Kittitas 50.0 20.0 5$0 10.0 10.0 5.0
>
lh omission means that no grain receipts were reported for during“ that tiJelio&

The seasonality of barley shipments from elevators by county is shown m Table 3.4. All

counties have shipments m every period with the exception of Kittitaq Chelq and Okanogan

Counties which have relatively small barley production totals. Spokane County shipments are

concentrated m the November to February time perio~ a pattern differing from all other counties.

Seven of the 16 counties ship their highest volume of barley dwing November and December.
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Table 3.4. Barley Shipments from Elevators by County and Time Period. Total Grain
Receipts, Largest to Smallest.

<
Percent

county July-Aug. Sept.-oct. Nov.-llec. Jan.-Feb. Mar.-April May-June

Whitman 9.3 17.6 28.3 26.4 13.4 4.7

Lrncoln 2.8 25.1 28.3 26.4 13.5 ‘ 4.3

Garfield 35.7 18.1 11.9 15.3 10.1 8.9

Spokane -1 4.1 54.5 36.4 5.0 .

Walla walls 22.7 3.3 36.7 8.9 15.9 0.5

Cohunbia 2.4 31.2 54.9 9.3 1.8 0.4

Adams 8.7 23.4 21.3 10.4 13.8 12.5

Grant 7.4 8.9 30.4 29.2 11.5 7.3

Yakima 14.1 14.1 18.8 25.9 18.8 8.2

Frauklin 14.3 14.3 34.8 14.3 14.3 13.0

Douglas 15.2 11.3 20.9 46.5 6.0 .

Stevens 8.2 40.4 14.5 22.2 7.2 7.3

Benton . 10.0 7.5 37.9 44.6 .

Kittitas . 25.0 50.0 25.0

Chelan 7.0 1.0 1.0 7.0 84.0

Okanogan . 1.0 . 1.0 91.0 7.0

*Anomission means that no grain receipts were reported during that time period.

Wheat is shipped from elevators throughout the year from all elevator size classes (Table

3.5). Although there are difkrences of shipment distribution between elevator size classes

throughout the year, no clear pattern relative to elevator size is evident. The largest elevator size

class, those over 1 million bushels capacity, has the smallest variation.
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rable 3.5. Wheat Shipments by Time Period and Size of Elevators.

Percent

size class (b@ July-Aug. Sept.-oct. Nov.-Dee. Jan.-Feb. Mar.-Apr. May-June

<=200,000 25.8 26.9 22.1 10.5 10.5’ 2.9

2oo,oo1- ‘
400,000

20.6 17.0 17.1 11.5 13.2 3.2

4oo,oo1-
600,000

21,9 17.4 21.7 14.0 16.2 6.4

600,001-
800,000

8.6 21.1 25.9 18.3 15.2 2.8

800,001-
1,000,000

8.1 16.5 22.1 29.3 20.1 3.9

>1,000,000 20.0 20.7 19.0 15.7 14.3 9.0

Conclusions similar to wheat can be drawn about barley shipment patterns by elevator

class size. The noticeable difference m barley shipment patterns is that they were somewhat more

heavily concentrated during the November-February time period.
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Section 4. Destinations for Wheat and BarIey Shipped From Elevators

Although wheat is shipped from Eastern Washington elevators to a number of destinations

(Table 4.1), it is predominantly shipped to Columbia River ocean elevators located between

Portlan& Oregon and Kalama, Washington. Of the wheat shipped from elevators m Eastern

Washingto@ 79.5 percent goes to the Columbia River ocean elevators, 2.1 percent to Puget

Sound elevators, and 12.3 percent is shipped to other grain houses as revealed m F~e 4.1. In-

state flour mills receive 0.9 percent of the wheat. The diilkrences indicated for wlywt shipments

from all elevators, and upcountry elevators only is most likely a reporting dif%rence and not a

difference m final destination. The percentage of wheat slipped “Tramhipment to other Houses”,

is higher horn upcountry elevators and lower to the Columbia River ocean elevators, Wheat
L

‘Transshipped to Other Houses” is movement either to a river elevator where it continues on to a

r
L Columbia River ocean elevator or to a 25/26-car rail ficility where it continues on to a Columbia

River ocean elevator as well,

r
L

r-
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IITable 4. L Wheat Shipmimts by Destination, II
Percent

Bulk Rail Bulk Rail
Destination All upcountry user Non-User

Columbia River Ocean Elevators . 79.5 73.2 I 88.4 I 78.6

Puget Sound Elevators 2.1 2.7 7.6 0.1

Tranahipment to Other Houses 12.3 16,1 0.8 14.7

In-State Flour Mills 0.9 1.1 0.3 0.9

Vancouver, WA 0.3 0.4 0.9 0.1

Feedlots -1 . . .

other
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r Figure 4.1. Wheat Shipments by Destination.
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Columbia River ocean elevators are the destination for 60.9 percent of barley shipped

from Eastern Washington (Table 4.2 and Figure 4.2). Feedlots are the next highest destination

with 16.9 percent, followed by Vancouver locations at 10.2 percent. Puget Sound elevators

receive 1.9 percent of the barley.

rable 4.2, Barley Shipments by Dest@@on.

Percent

B& Rail Bulk Rail
Destination

“m upcountry user Non-User

Columbia River Ocean Elevators .( 60.9 51.7 36.4 86.9

Fuget Sound Elevators :
,

1.9 2.5 9.7 -1

I’ranshipment to Other Houses ““ 4.5 5.9 ‘- 2.2

h-State Flour Mills ,- . -

Vancouver, WA 10.2 11.4 14.2 4.0

~eedlots 16.9 21.4 38,2 4.4

%her 4,6 6.0 1.4 2.1

An omission means&@ no gram slupp p“ was “ ed to that articular destination.

i
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Figure 4.2. Barley Shipments by Destination.

ColumbiaRiver&em Elevators
60.9%

I

\

‘al

16.9?? \ 4.6%
Vsncouver,WA

10.2%

Puget

Ishipm

SoundElevators
1.9%

entsto OtherHou
4.5?40

ses

The average percentage of wheat shipped horn each of the 16 counties to various

destinations is reported m Table 4.3. Eleven of the 16 counties ship over 75 percent of their

wheat to the Columbia River ocean elevators. Lincoln County probably ships over 85 percent of

its wheat to ocean elevators because their transshipment to other houses is most Iikely to houses

with 25/26-car rail facilities for movement to ocean elevators for export. Spokane County, the

location of several flour mills, has the highest percentage of wheat moving to flour mills.
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Garfield, Fran.kl& Che~ Okanogaq and Kittitas county elevators ship alI of their wheat to the

Columbia River ocean elevators.

Barley shipments to various destinations by county are more unevenly distributed to the

various destinations than are wheat shipments (Table 4.4). As mentioned before, more barley is

shipped to m-state feedlots than wheat.
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kable 4.3. Wheat Shbments by Destination and COUY@. Total Grain Receipts Largest to Smallest.

county

Walla Walla

—

Percent

=

Columbia
Riverocean Puget Sound
Elevators Elevators

Tranship to
other Houses

In-State
Feedlots other

90.7 I 0.4 1.8

8.4

0.3 I 1.0 . 5.8

I . .

l~coln 18.8 0.5 I . .

kdains
,.

t“

49.0 I . 27.3 3.0

1.4 .

0.1 20.7

10.4 0.2.

. I . . .

7.4

81.4

. I .

k 18.6I

-%--t-+

.

1=Spokane

akima

3.7 2.9.

77.2 0.7. I .

l== . I100.0 I . . .

u
100.0 I I .UChelan .

w
lE=-

+

14.6 -1 6.1

Stevens I .11.4 .

.kkanogan

. .
as

100.0 I . -1 . .

100.0 I I .. .

‘Anomission means that no gram was siup“ ped to that particular destination.



Table 4.4. Barley Shipments by Destination and County. Total Grain Receipts Largest to Smallest.

Percent

Jn-State
Feedlots other

ColumbiaRiver
Puget Sound

Elevators Elevators
Tranship to

other Houses
Vancouver,
WashhwtonFlour MillsCountv

75.7

LincQln 9.0 11.2

Garfield 98.1

1 4.0 I 5.32.7 12.2

51.0 I -13.4 11.8.

1.9 I -..

\pokane I 77.7 I 6.6 12.4 I -3.3
.

3.1 18.5 I -nwallawallaI 73.6 I 3.8

0.4 I 39.6 I.

dams 8.7 I 81.6, I -9.7

77.5 I 4.29.5 8.7

41.4 I 58.6IIYakima I -1 .

IFranldinI 2.6 I 10.4 . 87.0

100.0 .

43.5

10.7 17.9

.

.

Stevens 1.0 29.0 26.6 .

71.4UBenton I -1 .

kittitas I -1 . . I

100.0 I-1 . .

100.0 I

. ped to that particular destination.
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Section 5. Modal Choice for Wheat and Barley Shipments

Grain is shipped from elevators to market destinations via r~ truck and the combination

of truck and barge. Elevator operators were asked to identi& how their grain was shippe~

whether by r@ truck to other house% truck to iinal market or truck-barge. Jnfbrmation on rail

mode shipments was collected accordiug to whether the grain moved as a aingk+car shipment, a

3-car shipment or a 25/26-car shipment. As discussed later m this report, effective rail rates are

highest for single-car shipments and lowest for 25/26-car shipments.

Truck-barge moved 61.3 percent of the wheat produced m Eastern Washington (Table 5.1

and Figure 5.1). Although responses m the questionnaire identified 21.4 percent of the wheat

moved via 25/26-car shipments, follow up with elevator operators found that most of the 12.5

percent idedied as moving by t&ck to o&r houses”is latm shipped by rail m 25/26-car

shipments.Therefore, 33.9 percent actu~ moves by the 25/26-car mode.

Upcountry elevators ship 49.5 percent of their wheat via truck-barge and 44.2 percent by

bulk rail (Table 5.1). At elevators which do not ship wheat by bulk r~ over 80 percent of their

wheat is shipped via truck-barge. Just over 19 percent of all elevators use bulk rail and 80.8

percent of reporting elevators do not use bulk rail for grain shipmmt. Elevators which have 25/26

car fiwilities ship 82.6 percent of their wheat via bulk rail and 15.5 of their wheat via truck-barge.

Single-car and 3-car rail shipments accounted for only 2.6 percent of the wheat shipped

from elevators, 0.9 and 1.7 percent respectively. Truck to final market represents only two

percent of wheat shipped from elevators.
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Table 5.1. Modes Used to Ship Wheat.

I Percent

Bulk Rail Bulk Rail
Transportation Mode All upcountry user Non-User

Truck to ~er ~OUSd 12.5 16.3 0.3 .14.6

Truck to Final Market 2,0 2.6 0.8 2.2

Truck-Barge 61.3 49,5 15.5 80.1

‘single-carRail 0.9 1.2 -2 1.1

3-car Rail 1.7 2.2 0.9 1.8

25/26-CarRail 21,4 27.9 82.6 .

other ,0.1 0.2 . 001

lMost of this grain eventually moves as a 25/26-car rail shipment with the exception of grain m
Garfield County which ends up as a truck-barge shipment.
2An omission means that mode was not utilized to ship wheat. -
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Figure 5.1. Modes Used to Ship Wheat.

Truck-Barge
61.3%

3-carRail
1.7%

S@leCarRail
0.9%

toFinalMarket
2%

TrucktoOther
12.5%

_Other
0.1%

‘26-carRail
21.4%

Houses

Feed and malting barley are produced m Eastern Washington. Local markets such as

dairies, cattle feeders, and breweries play a much more important role m barley marketing than is

true for wheat. As a result, the modal mix for barley shipments is V9 d.if%brentfrom that of

wheat shipments (Table 5.2 and Figure 5.2), Truck-barge is still the leading mode for barley

shipments with 44.8 percent of the barley shipped from elevators being by that mode. Truck to

final market represents 19.6 percent and truck to other houses 14.5 percent. Combined rail

[
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shipments were 20.6 percent with nearly an even split between 25/26-car shipments and 3-car

shipments at 9.9 and 9.3percentrespectively.

rable 5.2. Modes Used to Ship Barley.

Percent

Bulk Rail Bulk Rail
Transportation Mode All upcountry user Non-User

t’ruck to Other Houses 14.5 19.1 4.3 5.6

tiuck to Final Market , 19.6 25.8 28.4 6.9

t’ruck-Barge 44.8 29.9 15.7 83.4

single-car Rail r, 1.1 1.4 1.4 0.4

l-car Rail 9.6 10.2 15.1 3.4

i5/26.C~ ~ 9.9 13.0 35.0 -1

3ther . 0.1

An omission means that mode was mot
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r Figure 5.2. ModesUsed to Ship Barley.
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Truck-Barge
44.8%

,. . .-.—

TrucktoFinalMarket
19.6%

Truckto OtherHouses
14.5%

_Other
0.2%

= 25/26-CarRail
9.9?!

ail

\ 9.6%
Single Car RaiJ

1.l%

Considerable variability m modal choice exisists among counties (Table 5.3). As would ber-
1
I

expecte~ truck-barge shipments dominate m counties closest to the river system- These counties

[
rnclude ~ Douglas, Frank@ BentoU Walls Walk, Garfield and Columbia. With the

r exception of Adams County, 25/26-car rail shipment dominates the modal choice m those

L
countieswithout direct river access. In Adams County over 65percent of their grain is shipped

[ from elevators by truck-barge. An omission means that particular mode was not used for the

[
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conesponding county.

Trucks are more likely to be part of the modal choice for shipment of barley than for

wheat. In ~ Garfiel& Columbia, and Walla Walla countieq over 50 percent of the barley

is shipped via truck-barge (Table 5.4) m seven counties over 75 percent of the barley is trucked to

final market. Elevators m eleven counties did not use rail at all for barley shipments.
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rable 5.3. Modes Used to Ship Wheat by County. Total Grain Receipt% Largest to Smallest.

Percent

Truck to Truck to Frnal Srngbcar
county Other Housesl Market Truck-Barge 25/26 Car Rail Rail 3-car Rail other

Whitman 5.5 3.4 78.9 9.7 2.2 0.2

walls walls 8.4 0.6 80.8 10.3 .

Lincoln 19.8 0.4 19.8 60.0 . .

Adams 12.9 2.6 65.4 18.2 0.9

Grant 11.4 2.2 35.2 50.3 0.7 0.2

Garfield 16.5 83.5 - .

Columbia 7.4 92.6 . . .

Douglas 81.4 18.6 .

Spokane 19.2 17.1 2.9 25.8 35.0 .

Yakima 0.7 22.1 77.2

Rmlklin 92.7 . . 7.3

Chelan . . . 100.0 .

Bentm” 14.6 . 69.5 . 9.8 6.1

Stevens 23.1 . 6.2 24.6 . 46.2

Okanogan . . 100.0 . .

Kittitas . . . 100.0 .

‘For all counties except Garfield County, the ‘Iruck to other house” percentage can be shMed to ‘25/26-Car Rail”. Garfield
County can be shifted to “Truck-Barge”.



l~able 5.4. ModesUsedto”ShipBarleyby Cmmty. Tc)talGrainReceiptSLqestto Smallest.

II I Percent

Truck to Truck to Frnal
county Other Housesl Market Truck-Barge 25/26 Car Rail

A 10.6 8.1 59.9 10.3

ULiucohl I 50.3 I 14.0 I 19.4

Gufield 10.6 0.2 89.2

Spokane 44.7 14.9 .

walls Walla 25.5 73.6

Columbia 39.6 60.4

Adams 9.7 85.1 0.4 4.7

Grant 8.7 89.3 1.1

Wakima . 100.0 .

banklinI 21.7 I 75.7 I 2.6 I

bcmglas . 100.0

Stevens 26.6 . 36.2 36.2

Benton 89.3 10.7 .

. .Kthtas . .

&!helan . 100.0 .

I . I 100.0 I I

single-car
Rail 3-car Rail other

0.8 9.9 0.3

5.6

.

7.4 33.0

.

.

-1 -1
. I I .

*For all counties except Garfield County, the ‘truck to other house” percentage can be shifted to “25/26-Car Rail”. Garfield
County can be shifted to ‘Truck-Barge”.
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Aswould be expect@ as the percentage of wheat shipped via bulk rail rncrease~ the

percentage of wheat shipped via truck-barge decreases, although a small amount of wheat is still

shipped truck-barge even when the percentage of wheat moving bulk rail is over 80 percent,

(Table 5.5). However a very diiTbrentpattern exists when comparing the use of bulk rail by an

elevator who heavily ships truck-barge. Elevators which dip over 60 percent of their wheat via

truck-barge do not use bulk rail at all as a ahipprng mode (Table 5.6), probably reflecting the lack

of rail sidings.
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Table 5.5. Wheat Shipments Via Truck-Barge at D@ring Percentages of 25/26-Car Rail
shipments.

For Elevators Where On the Average
Wheat Was THEN Wheat Was

Shipped Via 25/26-Car Rail Shipped Via Truck=Barge

Percent Percent

0-20 76.8

21-40 60.0

41-60 49.3

61-80 17.6

81-100 1.2

Table 5.6. Wheat Shipments Via 25/26-Car Rail at DMkriug Percentage of Truck-Barge
Shipments.

For Elevators Where on the Average
Wheat Was THEN Wheat Was

Shipped Via Truck-Barge Stiped Via 25/26-Car Rail

Percent Percent

0-20 56.3

21-40 27.6

41-60 27.1

61-80 0.0

-.A

. .

.
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A much higher percentage of elevators used truck-barge as their predominate modal

choice than those who chose bulk rail (Table 5.7). Only about 8 percent of elevators shipped over

80percentof theirwheatvia Imlkrail, Nearly46.6percentof elevatorsshippedover 80percent

of theirwheatvia truck-barge. It is interesting to note that each mode had a fw elevators that

used that mode ahnost exclusively.

4

Table 5.7. Modal Shipment Intensity for Wheat Shipped Using a Particular Model

Percent

Percent single-car 25/26-Car
of Elevators Rail 3-car Rail Rail Truck-Barge Truck OXdy

0-20 99,2 95.9 82.7 35.7 94,5

21-40 0.0 1.5 1.9 5.6 1.1

41-60 0.0 ‘0.4” 2.3 7.5 0.0

61-80 0.0 0.4 4.9 4.5 0.8

81-100 0.8 1.9 8.3 46.6 3.8

Total 100.0 100.0 100$0 ‘ 100.0 100.0

1Each column m this table stands alone as follows. For example: 35.7 percent of all elevators
shipped between Oand 20 percent oftheir wheat via truck-barge and 46.6 percent of all
elevators slup“ ped between 81 percent and 100 percent of their wheat via truck-barge.
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Section 6. Elevator Storage and Handling Rates

Theaverage storage rate for wheat was 2.04 cents per bushel per month (c/bu/mo).

Storage rates for wheat ranged from a low of no charge (but with a substantial handling rate) to,.

4.5 c/bu/mo (Table 6.1). Over 85 percent of the elevators charged between 1.5 to 2.5 c/bu/mo

for wheat storage. About 46 percent of the elevators charged m the 1.5 to 2.0 c/bu/mo range for

wheat.

Barley storage rates followed a similar distribution to the storage rates for wheat except

that the highest storage rate for barley was 20.4 c/bu/mo which is well above wheat’s high of the

4.5c/bu/mo. The weighted average storage rate for barley was 2.45 c/buJmo. It can be expected

that the 20.4 c/bu/mo was rnclusive of many other semices such as handling.

Weighted average storage rates for wheat and barley at upcountry elevators were 1.96 and

2.44 c/bu/mo respectively, By ekninating river eh?vator storage rates, the upcountry ehwator

storage rates are slightly lower, indicating that on average, storage rates at upcountry elevators

are lower than river elevators.
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Table 6.1. Wheat and Barlev Storage Rates.

Wheat Barley
Rates (c/bu/mo) Number of Sites Number of Sites

[0] 3 2

(o, 0.5] 9 8

(0.5, 1] o 0

(1, 1.5] 15 7

(1.5, 2] 120 82

(2, 2.5] 103 93

(2.5,4.5](wheat only) ! 10 !

(2.5,20.4](barleyOl@) 25

Total Sites Reporting I 260 I 217
..

Handling charges for wheat and barley ranged from a low of do charge to a high of 18

c/bu (Table 6.2). Over 90 percent of reporting elevators reported wheat handling rates m the 7 to

10c/burangewithjust over41 percentof the elevatorsreportiugwheathantig rates mthe 7 to’

8 c/burange. About74percentof the reportingelevatorsreportedbarleyhand.lhagratesmthe 7

to 10 c/bu range.
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Table 6.2. Wheat and Barley Handling Rates.

Rates (c/bu) Wheat Number of Sites Barley Number of Sites

[0] 6 9

(o, 1] o 0

(1, 2] 2 0

(2, 3] o 0

(3, 4] o 0

(4, 5] 2 0

(5, 6] 12 26

(6, 7] 11 4

(7, 8] 94 40

(8, 9] 34 53

(9, 10] 78 68

(lo, 11] 4 2

(11, 12] 9 10

(12, 13] o 0

(13, 14] 4 .3

(14, 18] 4 2

Total Sites Reporting 260 217

The region’s average wheat handling rate was 8.23 c/bu and the average barley rate was

8.24 c/bu/mo. Average handling rates at upcountry elevators for wheat and barley are 8.96

c/bu/mo and 8.60 c/bu/mo respectively. Srnce these averages are higher tier eliminating river

elevator handling rates, it can be concluded that wheat and barley handling rates at the river

elevators are lower than handling rates at upcountry elevators.
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Section 7. Transportation Rates

The average truclq barge and rail rates to the Columbia River ocean elevators for the

shipment of wheat and barley are presented m Tables 7.1 and 7.2. Rates to Columbia River ocean

elevators are used for comparison since nearly 80 percent of the wheat and 61 percent of the

barley from the 16 counties m the study area is shipped to those elevators.

In generxthecloser a county is to the river systq the greater the differential between

single car rail rates and 25/26-car rail rates [Table 7.1). This suggests that truck-barge rates

create a downward pressure on bulk rail rates. In ~ Garfiel& Walls W* and Columbia

counties, single-car rail rates for wheat shipment ranged horn 43.7 percent higher than the 25/26-

car rates m Whitman County to 60,7 percent higher m Gariield County. Spokane County single-. .

car rates were 38.6 percent higher than the bulk rail rates, Franklin County singl+car rates were

30percenthigherandthe diflkrencemthe remaining countiesrangedfrom21.2percentm

OkanoganCountyto 25.8percentm ChelanCounty.
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rable 7.1. Wheat and Barley Rail Rates by County. II
Cents per Bushel

Wheat Rail Rates Barley Rd Rates
county

l-car 3-car 25/26-Car l-car 3-car 25/26-Car

Adarus 36.52 33.32 28.21 31.38 28.48 25.90

Benton 31.73 27.87 -1 25.93 23.13 ‘ -

Chelan 40.50 37.20 32.20 34.90 32.00 27.50

Columbia 39.18 32.78 25.18 33.25 26.85 20.15

Douglas 42.17 39.36 34.41 36.90 34,07 29.50

Franklin 36.00 32.80 27.70 30.90 28.00 23.50

Garfield 41.30 33.30 t 25.70 33.40 27.30 20.60

Grant 40.84 37.64 32.51 35.18 32.37 27.78

Kittitas 31.50 28.30 - 26.90 24.10 -

Lrncoln 42.10 38.75 33.83 36.44 33.64 29.06

Wanogan 47.50 44.30 39.20 41.10 38.30 33.70

!lpokane 39.31 34.20 28.36 33.89 28.94 24.14

Stevens 45.80 42.40 - 46.20 43.40 38.80

walls Walla 36.95 30.78 24.36 31.28 25.35 19.47

Whitman 37.15 32.31 25.85 32.66 27.65 21.62

Yakima 31.50 28.30 25.70 26.90 24.10 20.60

Average 38.75 34.60 29.48 33.58 29.86 26.59
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Table 7.2. Wheat and Barley Truck-Batge Rates by County. u
u

Cats per Bushel
1 I

Wheat Barley
Put-Thru

county Barge Truck Charge Barge Truck

Adams 15.06 13.41 5.0 13.87 13.13

Benton 14.10 10.83 5.0 12.98 8.45

Chelan 14.10 28.00 5.0 12.98 28.00

Columbia 16.38 7.26 5.0 15.07 6.83

Douglas 14.10 28.00 5.0 12.98 28.00

Franklin 14.35 10.55 5.0 13.21 13.33

Gadield 17.31 6.50 5.0 15.94 5.53

Grant 14.42 20.81 5.0 13.27 21.43

Kittitas -1 22.00 5.0 .

Lincoln 15.01 21.50 5.0 13.82 19.18

Okanogan 14.10 28.00 5.0 12.98 28.00

Spokane 16.87 20.31 5.0 15.53 16.52

Stevens 15.36 26.00 5.0 14.14 21.00

Walla walls 14.29 9.30 5.0 13.15 8.28

Whitman 17.45 11.29 5.0 16.06 9.75

Yakima 14.10 16.50 5.0 12.98 9.60
.,

lh omission of a rate means that mode was not offkred m the corresponding county. 1[

The county average truck-barge and 25/26-car rail rate% as presmted m Table 7.3, are the

p- competitors for grain movement to ocean elevators. Bulk rail rates are lower than truck-

barge rates for all counties exc~t for those counties who did not use bulk rail (Table 7.3).
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Table 7.3. Wheat Truck-Barge and 25/26-Car Rail Rates by County.

Cents per Bushel

county Truck-Bargel 25/26-Car Rail

Adams 33.47 28.21

Benton 29.93 -2

Chelan 47.10 32.20

Columbia 28.64 25.18

Douglas 47.10 34.41

Franklin 29.90 27.70

Garfield 28,81 25.70

Grant 40.23 32.51

Kittitas . .

LrnCOhI 41.51 33.83

Okanogan 47.10 39.20

Spokane 42.18 28.36

Stevens 46.36 .

walls Walla 28.59 24,36

Whitman 33.74 25.85

Yakima 35.60 25.70

%.wludeshandling
2The omission of a rate means elevators m that county did not use the comesponding
transportation mode.

Elevators are grouped m Table 7.4 according to the percentage ofwh~at the elevator ships

via truck-barge. In elevators that ship les~ than 20 percent of their wheat truck-barge, the 25/26-

car rail rate for those elevators on the average is higher than ifthe elevator shipped more than 20

percent via truck-barge. The bulk rail rates seerus to continue to decline,as the percentage of
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wheat shipped via truck-barge rncreases, suggesting rail is attempting to react to the competitive

environment between the two modes. It is diflicult to make the rnverse comparison between bulk

rail and truck-barge because truck-barge rates are heavily influenced by the truck portion of the

shipment and truck cost is heavily influenced by the distance trucks haul grain to the river

elevators.

rable 7.4. Relationship Between 25/26-Car Rail Rate Levels and Elevators Who Shipped
DMkringPercentages of Wheat Via Truck-Barge.

For Elevators Where
This Percent Wheat Was THEN

On the Average

Shipped Via Truck-Barge
The 25/26-Car Rail Rate Was

Percent Centamu.

0-20 30.0

21-40 29.8

41-60 28.7

61-80 28.0

81-100 26.9

[
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Section 8. Summary and Conclusions

1

d

-J

The wheat and barley rndustry m Eastern Washington has been found to be a heavy user of

truck-barge, a heavy shipper to the Columbia River ocean elevatorg an~ except for May-June, a

consis&nt shipper throughout the year. Grain receipts at elevators are concentrated m six of the

16 county study area. Elevators m those six counties, receiving over 86.6 percent of grain

receipts through their regional elevators, were m Whitmaq Walla Walla, Lrnco~ AZ Grant,

and @field Counties.

Elevators m the region vary widely in capacity from 11,000 bushels to over 4 million

bushels m size. Over 87 percent of the regions elevators are less than 1 million bushels m

capacity. The elevators of less than 1 million bushels m size makeup slightly over 53 percent of

the total elevator capacity m the region. Elevators over 1 million bushels m capacity, (12.6

percent of the elevators) makeup over 47 percent of elevator capacity m the region, On the

average, area elevators have a turnover rate of 0.89.

The modal combination of truck and barge is responaiile for 61,3 percent of the wheat and

44.8 percent of the barley shipped to and from Eastern Washington elevators. Bulk rail or 25/26-

car rail shipments, the main competitor to truck-barge, moves 33.9 percent of the wheat. Total

rail shipments of barley were 20.6 percent.

Trucks play a more vital role m the shipment of barley from elevators than m the shipment

of wheat. In addition to the barley upcountry elevators moving via truck-barge, truck to W

market is responsible for 16.6 percent of barley shipments and truck to other houses 14.5 percent,

Wheat and barley are dipped from elevators year around. The percentage of wheat

shipped is distributed more evenly throughout the year, where a high of 20.3 percent is abipped
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between November and December and a low of 6.5 percent between May and June. Grain is

shipped from all size elevators throughout the year and from elevators scattered throughout the

study area.

Barley abipments occur more often November tkough February than during any other

time period. The percentage of barley shipped November through February is higher than the

percentage ofwheat khipped during the same time ihune.

Trucks, as collectors for barges, are rnvolved m moving sizable amounts of grain during

all times of the year. Over 80 percent of the wheat from the non-bulk rail elevators and 83.4

percent of the barley is shipped via truck-barge. Nearly 81 percent of Eastern Washington

elevators do not use bulk rail.

While most wheat and barley is received at elevators during harvest seaso~ elevators with

over 1 million bushels m capacity receive grain on a constant basis throughout the year. It is

likely that most of these elevators are either rail sub-terminals or river terminal elevators. Thus, it

is the transshipment of grain that occurs throughout the rest of the year.

Elevator operators report that over 89 percent of all the fknuers within a 10 mile radius of

their elevators ship all or some of their grain to their elevator. Elevator operators also repoti that

of their clients who use their elevator, over 88 percent are within 10 miles of their elevator. Both

of these statistics confirm that most grain does not move very& at harvest time to an elevator.

The primary destination for wheat and barley abipped from elevators m Eastern

Washington is the Columbia River ocean elevators. Almost 80 percent of all wheat and 61

percent of all barley is ab.ippedto ocean elevators m the Porthm& Oregon - Kalama, Washington

area. Jn addition to the large amount or barley shipped to ocean elevators, 10.2 percent is A.ipped

to breweries m Vancouver, Waahingto~ and 16.9 percent to feedlots.
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