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THE USLE OF MOTOR CARRIER WEIGH STATION REPORTS IN

COMMODITY FLOW ANALYSIS O TIE

OREGON FORLST PRODUCTS INDUSTRY - 1976

Abstract: Data on motor carrier commodity weights collected in 1976
at Oregon weigh stations by the Public Utilities Commission and the
Department of Transportation are not in a form that rcadily allows
for commodity flow analysis. A methodology is presented that reduces
existing forest product commodity data into a graphically displayed
form showing size and direction of commodity flows within the state.
Existing information on the forest products industry is used to de-
termine whether the adjusted flows are representative of what took
place within the industry during that year. The timber commodity
flows examined in this study correlate well with existing data on
this portion of the industry. A less significant relationship, how-

ever, cxists for the lumber and plywood commodity flows also examined.

INTRODUCTION

Problem Statement

The Department of Transportation (D.0.T.) and the Public Utilities

Commission (P.U.C.) of Orcgon developed a program for analyzing the

flow of commodities transported by motor carriers over Oregon highways.
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The program is designed to record commodity fypc, weight, and direction
of travel data on all motor carriers required to stop at existing

weigh stations for vehicle, driver, and weight load inspection. From
the data that have been stored in the P.U.C. computer, the D.0O.T. and
P.U.C. have produced computer printouts that list the data collected

at each weigh station during 1976. Until this time, no attempt has
been made to analyze the data since it requires further processing

before it can be used in any type of commodity flow analysis.

Objective
The objective of this study is to determinc the feasibility of
using motor carrier weigh station reports for comnodity flow analysis
of the forest products industry of Oregon. The study will:
1) develop the factors neccessary to adjust the commodity
weights recorded at cach weigh station;
2) graphically display the adjusted data to show size and direc-
tion of commodity flow; and
3) determine if the resulting commodity flows correspond to
existing information on the forest products industry in

Orecgon.

The study examines three commodity groups that are representative of
the forest products industry. These include (1) logs, poles and piling;

(2) lumber; and (3) plywood. The logs, poles and piling commodity group
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represents the portion of the industry where harvested timber is
transported to where it is consumed or processcd. The lumber and
plywood commodity groups represent that portion of the industry where
intermediate products are made at the processing centers from the raw
material or timber and are transported to forest products industry

markets.

Background Information

P.U.C. operations. The motor carrier weigh station reports that are

used in this study were provided by the D.0.T. The reports were gen-
erated upon special request by the D.0.T. to the Motor Carrier Enforce-
ment branch of the P.U.C. (from here on referred to as P.U.C.). The
P.U.C. has the responsibility of safety and legal weight load inspec-
tions of motor carriers traveling on Oregon roads.1 To do this, the
P.U.C. has established 65 motor carrier weigh stations throughout the
state where inspection and weighing take place. The Weighmasters
Office is responsible for maintaining the stations by shifting teams

of personnel from station to station at its discretion.

Weigh station reports. Motor carriers under the P.U.C. ( 2 8000 1b.

loads) and commercial licensing are required to stop at each operating
weigh station. Private companies who own their own vechicles are

. . . . 2
also required to stop at any operating weigh station. When a motor

carrier stops at a weigh station, it is routincly checked for weight,

vehicle, and driver reclated violations by the Weighmaster personnel
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who operate the weigh stations. During this time, record is also
made of the particular commodity the motor carrier is hauling, its
weight, and the cardinal direction of travel. The data are record-
ed on field sheets at each weigh station, collected by the P.U.C.,
and later processed and stored in the P.U.C. computer system

under individual operator files. The data rccalled from these files
and used in this study include the weigh station number, dircction
of travel, type of commodity being hauled, and the year-end weight

totals for each commodity (Appendix I).

Weigh station locations. There are 65 motor carrier weigh stations

located on the interstate, U.S., and state highways in Oregon (Figure

1, Appendix II). Each weigh station was located with respect to

where it intercepts the main traffic flows. The amount of traffic
expected is reflected in the length of time cach weigh station is
operated, i.e., greater traffic flows result in longer opecrating
times for an individual weigh station. There is a noticeable diff-
erence in the distribution of weigh stations located in Eastern and
Western Oregon. Eastern Oregon, duc to lower population density, has
a less concentrated road network than Western Oregon and thus re-
quires fewer weigh stations to cover it. On the other hand, Western
Orcgon, with its higher population density, has a more compact road

nctwork and thercfore a greater number of weigh stations.
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Most weigh stations are located along roads oriented in only
two directions, but in some instances they are also located at or
near road intersections. Depending on the type of wecigh station
set-up being used, the recorded directions of travel from the
weigh station reports are in single directions or in any combination
of the four cardinal directions.3 Certain weigh stations may also
record in only one direction if the Weighmasters decide to operate
the weigh station in only the direction of major traffic flow.

The direction of flow recorded can vary'from the orientation of
the road that the weigh station is located to the direction of an
intersecting road within approximately five miles of the weigh
station. Weighmaster personnel reroute motor carrier traffic from
the intersecting road to the nearby weigh station where it is then

4
inspected, weighed and recorded on the Weighmaster field shecets.
RESEARCII PROCEDURE

Forest Product Commodity Adjustment

The first step in using weigh station reports for commodity
flow analysis is to develop the necessary adjustment factors that
are applied to the recorded commodity weights from cach weigh
station. Direct use of commodity weight data is not possible duc to
the way it was collected. None of the weigh stations in Orcgon

operated on a continual basis during 1976. Operating hours for a



weigh station range from a low of 81 to a high of 8351 hours out of
a total possible of 8760 -- the number of hours in a year. All
commodity weights have to be adjusted as if each weigh station is
open the same length of time. In this case, the length of operating
time includes the most likely time periods of forest product hauling.
The adjustment of the commodity weights obtained from the weigh
station reports is based on a relationship between the length of time
that a weigh station is operating during the year and the total
amount of time that motor carriers are likely to be hauling forest
products during that same year. The relationship used to adjust the

commodity weights is expressed in the following manner:

adjusted | recorded no. of hours the total no. of hours
weight “lhundred wt. X available —— the weigh station is
by direction | for hauling operating by direction

The recorded hundred weight by direction for each commodity is taken
from the computerized weigh station reports. The total number of
hours by direction that cach weigh station was operating came from
the D.0.T. records (Appendix III1). The value for the total number
of hours available for hauling is derived by taking the total number
of hours in a ycar (8760), and subtracting from this the time limita-
tions that apply to the hauling of forest products in Oregon. For
the logs, poles and piling commodity group, this includes legal

holiday time, certain Saturday and all Sunday hauling restrictions,
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and night hours when probably no hauling takes place (Table I).
The value of 4183 hours available for hauling is put into the
formula along with recorded hundred weight by direction and the
year-end total hours the weigh station is operating by direction
for each weigh station. The resultant hundred weights are the
adjusted values that represent the total commodity weight that
is recorded at cach weigh station as if it is operating at the
times available for hauling (Appendix IV). If the total number
of hours the weigh station is operating for ecach direction 1is
greater than the 4183 value, then the adjustment factor used

is equal to 1.0. The 1.0 value is based on the assumption that
the operating times of the weigh stations are the same times
determined to be available for the hauling of the commodity.
The lack of readily available data prevented this relationship
from being determined.

One point that is illustrated at this stage of the research
is the difference in units of measure used by the Weighmasters
and those of the forest products industry. The Weighmasters use
the hundred weight unit to reccord the commodity weights, while
the Forest Products Industry's harvest and consumption figures
commonly arec mcasured in board feet. A gencral conversion factor

is available for converting weight to board fect, i.c., onc ton



TABLE 1. DETERMINATION OF THE NUMBER OF IIOURS AVAILABLE FOR THE
HAULING OF LOGS, POLES AND PILING.

Total number of hours in a year........... ..., 8760
Limitations:
. a
Légal holidaysS: su:swswnesswsnsss sosnss snnassssaesn -144
a
Saturdays:  ....ieiiiiiiiiiiiiiiii i iat i i -180
a
SUNAAY St ittt it it e e et e e -1248

Night hours when hauling is unlikely:
8 PM - 6 AM = 10 hours,b 10 hours x 300.5 daysC =..-3005

Total hours available for hauling........................ 4183

aOregon Administration Rules, Chapter 860, Section 36-090(2).

"(2) The hauling of logs over or across any state highways is
prohibited on Saturdays after 12:00 noon between May 23 and Sep-
tember 24, inclusive, Sundays and the following holidays: New
Year's Day; Memorial Day; Independence Day; Labor Day; Thanksgiving
Day; and Christmas Day; providing when any of said holidays falls on
Sunday, the hauling of logs is prohibited on Monday following said

holiday."

bThe hauling of logs usually begins at about 6 AM (daylight) and
will last on the average of from 10-11 hours (Dykstra and Garland,
1978) . Depending on whether the destination will accept logs after
dark, a haulcer may take on a last load in the late afternoon and be
driving until carly cvening. Thus, the assumed 8 PM - 6 AM period
when it is likely that no hauling is in progress.

“The 300.5 day figure used here is derived from the following: 257

week days (less holidays) + 43.5 Saturdays (less the restricted

time) = 300.5 days.
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equalling 500 board fect.6 The conversion of the adjusted commodity
weights to tons and then to board feet makes it possible to obtain
the commodity flow in units common to the forest products industry.
But it must be stressed that this is a general conversion factor
only. The weight of logs, poles and piling being hauled varies with
species type, moisture content, and wood density.

A comparison is made betwecen the adjusted commodity board feet
values and the actual amount of timber harvested in Oregon during
1976. Totaling the adjusted values for all the weigh stations, a
value of just over 15 billion board feet (bbf) is obtained. When
this value is compared to the 1976 Oregon harvest total of just over
8 bbf, it appears to be unusually high. This discrepancy suggests
that the adjustment of the weigh stations operating for limited
lengths of time was responsible for the differences in these figures.
Taking the 4183 hour total for the available hauling time, dividing
it by the low number of hours that a weigh station is operating by
direction, and finally multiplying this value by the recorded hun-
dred weight hauled in that direction, will result in a very large
adjusted commodity weight. Whether this is actually the causc of
the discrepancy is revealed in a breakdown of the total number of
hours that the weigh stations are open for individual directions
of hauling (Table 2). This breakdown of individual directions
into classes covering all times that weigh stations arc opcrating

shows that the directions operating for less than 1000 hours
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TABLE 2. BREAKDOWN OFF THE NUMBER OF INDIVIDUAL DIRECTIONS OF TRAVEL

BY TOTAL NUMBER OF 1IOURS OPERATING.

Brecakdown 1 Breakdown 2 Breakdown 3
>4000 - 3 750 - 1000 - 5 200 - 250 - 1
3000 - 3999 - 2 500 - 749 - 9 150 - 199 - 3
2000 - 2999 - 10 250 - 499 - 9 100 - 149 - 4
1000 - 1999 - 25 < 250 - 83 50 - 99 - 4
<1000 - 83 < 50 - 48

Breakdown 4

40

49 - 5
39 - 4
20 - 4
19 - 17
10 - 18

TABLE 3. ADJUSTED TOTAL BOARD FOOT VALUES USING DIFFERENT CUT-OFF
POINTS OF THE NUMBER OF HOURS OPERATING BY DIRECTION.

Number of hours operating

Adjusted total board foot

by direction values (billion board feet)
> 1000 - 4,823.84
> 250 - 5,751.09
> 50 - 6,153.51
5 20 - 6,851.18
10 - 7,0697.31
> 0 - 15,711.92
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vastly outnumber the values for the other classes. The breakdown
of individual directions into classes covering the operating times
less than 1000 hours and less than 250 hours exhibited similar re-
sults in that the smallest time class recorded the greatest number
of directions. The breakdown of individual directions into classes
of operating time less than 50 hours reveals the last two time
classes having an almost equal number of directions recorded, but
the numbers are still greater than the three larger time classes.
An analysis of this breakdown implies that the directions operating
fewer hours have a significant effect on increasing the board feet
total (Table 3). Subsequently, when the adjusted figures for the
weigh stations operating by direction for less than 10 hours are
added to the total, the board foot total becomes too high. This
is understandable, for when a less than 10 hour value is divided
into the 4183 value, a very large adjustment factor is obtained.
The factors for the less than 10 hour operating directions arec a
power of 10 greater than the over 10 hour directions and thus

have a greater influence when multiplied by the recorded hundred
weight recorded at each weigh station.7 Basing such high hundred
weight totals on such a small operating time span (less than 10
hours out of 4183) does not scem warranted, thus, all dircctions
operating for less than 10 hours arce climinated from the commodity

flow analysis of the forest products industry.
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The total value of 7,697.31 bbf of logs, poles and piling
determined to be hauled in Oregon still scems low. A large volume
of timber was imported from both California and Washington, and
should be added to Oregon's harvest value to give the amount of

timber that was hauled on Oregon roads during 1976. A portion of

the timber hauled may not be recorded at any weigh station. This
is not due to weigh stations being closed, but because no weigh
stations exist betwecen the harvesting area (source) and the forest
products industry processing site (dcstinution).8

The adjustment of the recorded commodity weights for lumber
and plywood is accomplished using the samec relationship as for the
logs, poles and piling commodity group. The recorded hundred
weights used are from weigh station reports and the total hours the
weigh stations operate arc from D.0.T. rccords (Appendix III). Due
to the different marketing structure of the lumber and plywood
industries and the lack of any hauling time limitations, the hours
available for hauling differ.

The lumber and plywood industry marketing situation 1is
essentially interstate, with extensive exporting to other state and
foreign markets. Much of Oregon and Washington lumber and plywood
production is exported to southern, midwestern and castern U.S.

. . . : 9
markets and is likely to be hauled on an irrcgular basis. But,

there may be an .increase in deliverics during the spring and carly summer
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as the result of the beginning of housing construction in March.
There is presently no way of knowing when the recorded commodities
are taken because the data are not readily available. Therefore,
there exists little substantative data as to what times might be in-
cluded in the number of hours available for hauling. For these
reasons, the number of hours available for hauling is left at a full
years time (8760 hours), but this figure may be too high.

The adjustment of the commodity weights is achieved with the
use of the 8760 hour figure, and the results of the data manipulations
are prescnted in a manner similar to that used for the logs, poles
and piling commodity group (Appendices V and VI). Based on the prob-
lems with the less than 10 hour operating directions mentioned ecarlier,
these directions are not included in these commodity weight adjust-
ments., Calculations comparing what is produced to what is hauled were
not done for these two commodity groups. Although Oregon production
figures arec available, there is insufficient evidence to determine
what portion of the total Dbecing hauled on Oregon raods is produced
in which state. Also, the mode of transportation for the lumber in-
dustry is different than that for logs, poles and piling. Whercas the
latter commodity is hauled by motor carrier, only 29% of the lumber
produced in Orcegon was hauled by motor carricr in |f)7(v.]() Sixty per
cent of the production is hauled by rail and 11% by water. The per-

centages for the hauling of plywood arc not available, but it is
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assumed that the hauling by motor carriers is roughly similar. The

amount of lumber and plywood determined to be carried on Oregon roads

does not represent a large enough percentage of the entire commodity

flow of the industry to justify doing these calculations.

The lumber and plywood adjusted hundred weights are also converted
to units that commonly are used in the discussion of the industries.
Again, a general conversion factor is applied to the adjusted weights,
with the lumber weights converted using the same conversion factor as
for the logs, poles and piling commodity group. A different set of con-
version factors is used for the plywood weight conversions.11 The
hundred weight figures are first converted to tons (x 0.05 tons/hd. wt.),
then to board feet (x 500 bf/ton), then to cubic feet (+6 bf/ftS), and
finally to square feet on a 3/8 inch basis (x 32 ftz, 3/8" basis/ftz).
This simplifies to a conversion factor of 133 1/3 that is multiplied
by each of the adjusted weights figures for plywood. As mentioned
before, thesc are only general conversion factors used to portray ad-
justed commodity data in units that are common to the forest products
industry. The weight of lumber varies depending on whether it is rough
or finished, green, air dried, or kiln dried. The weight of plywood
varies depending on the type of veneer from which it is made and the

amount of adhesives used.

Data Limitations

The method used to adjust the commodity weights still has certain

inherent problems due to the typc of data collected and the way it was
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recorded. First, the commodity weights on the computer printouts list
the recorded weights on a year-end total basis only and there are no
data readily available as to what amounts of commodity are collected
at what times. The Weighmaster field shecets collected by the P.U.C.
are entered into their computer in 2-3 month batches with no categori-
zation, even on a monthly basis. Daily or even monthly totals of
commodity weights recorded at the weigh stations would aid in a more
iustifiable value for the amount of time available for the hauling

of all commodity groups on an individual basis. Seasonality is a
factor in the temporal distribution of forest product hauling in
Oregon, and if data were available, this could be included in the ad-
justment relationship and applied to individual weigh stations based
on their location.

Second, the specific hours that the weigh stations operate during
the year are not available, only the total number of operating hours
over the entire year are given. Data are available for the number of
days per month that the weigh stations are operating, but not which
days or how many hours per day (Appendix VII). The objectives of
the P.U.C. (safecty inspection and wcighing of motor carriers) do not

include a rigid time frame and thus therc is no sct schedule for

; . 12
conducting regular hours at cach weigh station.
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Generation of Graphics

The adjusted million board feet values for (1) logs, poles and
piling; (2) lumber; and (3) the million square fect, 3/8 inch base
values for plywood are combined into individual commodity flow maps for
the state of Oregon. The individual maps are presented with their re-
spective analysis sections. The maps represent the quantity of logs,
poles and piling, lumber and plywood that will be recorded if all the
weigh stations are operating during the times available for hauling.
At the map scale used, there are two areas where the weigh stations
are too close to each other and interfere with graphic clarity of the
data being presented. For this reason, thesc two areas are enlarged
into insets for each commodity flow map. Respective inset pairs
(Insets A and B) are combined under one figurchead and placed with
the other map figures.

Commodity flow is presented using arrows of varying sizes to rep-
resent the different size classes for cach commodity group. The commod-
ity flow arrows are placed with respect to the nearest road in the
direction the commodity is recorded traveling. Minor roads arc not
included on the base map to prevent loss of clarity in data presenta-
tion and for this reason, flow arrows are located where no roads are
shown on the map, although the roads do exist in rcality.

The data provided by the weigh station reports are now in a
useable analytic form. These data will be used to determine whether

or not the resulting commodity flows correspond to existing data on
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the forest products industry in Oregon dﬁring 1976. Reports from

the Pacific Northwest Forest and Range Lxperiment Station, 0.S.U.
Forest Research Laboratory, Oregon Department of Forestry, Western
Wood Products Association, and American Plywood Association were used
to gather data on the harvest, consumption, production and marketing

situation in the state.

COMMODITY FLOW ANALYSIS
Analysis of commodity flow structure involves identifying origin
and destination of the flows.13 Commodity flow between origin and

destination locations is based on three factors of material interaction:

A

complementarity, intervening opportunity, and transferability.l“ Comple-
mentarity requires demand in one area and supply in another before
interaction between them takes place. Intervening opportunity takes
effect when a nearby third area draws some of the interaction or com-
plementarity away from the other two areas, resulting in commodity
flow to and from the third arca as well. Transferability is a measure
of the distance between two arcas in terms of transfer and time costs.
If this distance is too great and too costly to overcome, interaction
will not take place, ecven though complementarity is perfect and inter-
vening opportunity is lacking.

A number of factors affect the cost of overcoming the distance
between origin and destination and thus effect the mode of transporta-

tion chosen. Two types of transport costs that can accrue are fixed,
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the terminal costs of handling and storage of the goods; and variable,
. 15 .
the costs of transporting the goods over the route. Distance trav-

eled and mode of transportation greatly affect these costs (Figure 2),

FICURT 2: Relationship Betrveen Cost of Movement and

and Distance, hbv Mode

Unit
cost

Qb= — e a———
——_—,—,———— ——

Distance

Source: Lowe, John C. and € Morvadas, (1675),

For short distances, the motor carrier is by far the cheapest mode of
transporation, but as the distance increases, rail transport becomes
the cheaper mode based on unit cost.

Additional cost factors relate to volume and weight of shipment,
trafficability of terrain, and the type of goods being transported

(c.g., pcrishibility).16 As the weight or volume of the shipment
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increases, rail is more likely to be chosen as the transportation mode.
Rough terrain usually favors the motor carrier because roads are often
the only transportation structure available. If the shipment is fra-
gile, valuable or perishable, the mode of transportation will be the
motor carrier because of the more rapid delivery time than for rail.

Flow maps are used in commodity analysis to graphically display
the interaction or material movement between the flow's origin and

. . 17 : : . .
destination. I'he volume of material interaction is measured as the
number of repeated trips made to the same location or a single flow

18 . . .

of large volume. In this study, commodity flow is mecasured as the
specific volume passing a point during a particular interval. Usually
in commodity flow analysis, the origin and destination of the volume
arc known, but in this case they are not. The origin and destination
can only be inferred from existing production and consumption data of

the forest products industry.

Logs, Poles and Piling

The transportation cost factors mentioned previously, and other
economic factors including energy and labor availability, are recasons
the forest products industry in the Pacific Northwest is a material,
rather than a market oriented industry. The industry uses the raw
material or timber and converts it into finished products at its

processing centers located throughout the state. The extra weight
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and volume of the timber, trafficability of the terrain, and diffi-
culty in handling, have all favored the motor carrier as the mode of
transportation used to haul the timber over the short distances from
forest to mill.

The commodity flow of logs, poles and piling during 1976, recpre-
sents the movement of timber harvested at the forest locations to
the primary processing facilities within the state. Beuter et al.
(1976), analyze timber availability in Oregon and depict future condi-
tions if specific forest management practices are used. In the study,
timber production is related to economic areas of the state. The
economic areas are referred to as timbersheds, and arec a modification
of two previous studies that divide the state into cconomic or re-
source arcas used in the analysis of the state's timber based employ-
mcnt.l8 The timbersheds defined by Beuter et al., include seven
Western and three Eastern Oregon units (Figure 3). Each timber shed
contains at least one major processing center that is dependent on
the timber harvested within it. At least two thirds of the timber
processed in each timbershed is harvested within the same timl)crshed.1

The source of the timber is presented as a ranking of Oregon's
timber harvest data that is done on a county basis with the idea that
the higher producing counties will be the source of the greatest flows
of timber (Figure 4). The harvest data and respective rank numbers

reveal that Western Orcgon counties produce the greatest combined
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volume of timber in the state. Douglas, Lane, Linn, Coos, and Clack-
amas counties lecad the others by a wide margin. Klamath, Lake and
Grant counties have the highest harvest volumes for Eastern Oregon,
but a number of other counties there are also ranked in the top 20.

A comparison of the logs, poles and piling commodity flow map with data
on timber harvest for 1976 show that weigh stations located in these
larger timber producing counties have the largest flows of timber
(Figures 5, 10). Large flows are also secen at weigh stations in Polk,
Benton and Cook counties even though they do not have respectively
large timber harvests. This discrepancy is because these counties are
located between counties having larger timber harvests, and the pro-
cessing centers, all of which are located within a single timbershed
unit.

Another source of the timber hauled on Oregon roads is imported
timber from Washington and California. During 1976, 83 million board
feet (mbf) of timber entered the southwest section of the state (Med-
ford and South Coast timbersheds), 278 mbf into the northwest section
(North Willamette Valley timbershed), 46 mbf into the south central
section (Klamath-Lakeview timbershed), and 1 mbf into the north central
section (Bend-Prineville timbcrshcd).20 Import volumes appear in the
timber flows recorded at the weigh stations ncar Oregon's state boun-
dary and on it's major highways. Data from the port of entry wcigh

station at Ashland show a large volume of timber flowing north, as
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does the weigh station located at Brookings. A large southern flow
occurs at the weigh station near Astoria, while the weigh station
near Portland, however, does not show a similar large flow also
heading south.

The quantity and location of timber consumption must also be
estimated from existing data. The forest products industry of Oregon
consists of essentially four types of timber consuming opcrations;
these are: sawmills, plywood plants, vencer mills, and board plants
(Figure 6). Timber consumption is greatest in the lumber operation,
with declining consumption in the vencer, plywood, and board operations
respcctivcly.2l Mill consumption in this study is presented in terms
of production capacity and the density of mills in an arca. Mills
or plants possessing a large output capacity require large volumes
of timber to sustain them. The greater number of mills located in a
processing center, c.g., Lugene, the greater the flow of timber that is
expected to move towards that arca. A number of distribution differ-
ences can be seen from this map of forest product producers. A large
number of all four types of operations are found in Western Oregon,
while sawmills dominate Eastern Orcgon. The difference in distribution
can be credited to the availability of large volumes of timber and
mill residue consumed. Western Oregon has sufficiently large volumes
of these matcrials to supply a large number of mills, while EFastern
Oregon does not.

The concentration of forest product producers in one location,

whether a large number of concentrations as in Western Oregon, or
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only a single concentration within a large arca as in Eastcern Orcgon

is reflected in the adjusted timber flows. Western Oregon has large
flows towards Portland, Salem, Corvallis, Lebanon, LEugene, Spring-
field, Coos Bay and Medford where the processing centers for the
timbersheds are located. Lastern Orecgon also has timber flows towards
its processing centers (Klamath Falls, Prineville, Pilot Rock, La
Grande, and Baker), but the timber flows are of a smaller magnitude
than those iﬁ Western Oregon.

Other possible destinations for timber flows are Oregon ports
handling the state's exports. Orecgon export data from 1976 includes
272.2 mbf exported from Astoria, 144.6 mbf from Coos Bay, 99.5 mbf
from Portland, and 28.0 mbf from other ports.22 The timber flow to
these ports show up in the volumes recorded at weigh stations oper-
ating necar Astoria, Coos Bay, Scappoose, and thosc in Clackamas county.

There is onc additional factor that affects the flow of timber
within the state, i.ec., the timber sales contracts between land
owner, logging operator, and consuming industry mill or plant.
Whether the timber is privately owned or public, parcel size, and
quality, all determine the timber's destination. Even though the
timber may be near a processing center, it may be hauled to some other
processing center farther away resulting in a two-way timber flow
recorded at local wecigh stations. Such flows occur at a number of

weigh stations including those ncar Astoria, Yamhill, Philomath,
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Pilot Rock, Joseph, Canyon City, Ontario, Ashland, and in Clackamas

County.

Lumber and Plywood

The analysis of the commodity flows for the lumber and plywood
industries is not as clear as for the timber industry. The difficult-
ies arise from the lack of production and destination data, the in-
dustry's market structure, and the mode of transportation.

Data giving production values on a county basis, such as exist
for timber, are not available. Lumber production data are available,
but based on only a 5 area division of Oregon (Table 4). Plywood
data arec also available, but they arec combincd with the production
figures from Washington.23 Due to this lack of data, the location
and quantity of production can only be obtained by using the location
of the lumber mills and plywood plants and their respective production

capacities when available (Figure 6). The majority of plywood and

vencer plants are located in Western Oregon because of the accessibility

of the "right" types and quantities of timber used to make the plywood
vencer. Western Oregon has a large number of saw mills located within
it, morc so than in Eastern Orcgon. In Lastern Oregon, however, saw-
mills make up the majority of the operations in the processing centers
of the timbersheds.

Data are limited on where lumber and plywood are shipped, other

than general locations of the industry's markets within other states
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TABLE 4--LUMBER PRODUCTION BY SAWMILLS BY DEGREE OF MANUFACTURE AND RESOURCE AREA, OREGON, 1976

Resource Area Green Kiln-dried Alr-dried Total Rough Surfaced
Northwest 1,064,169 689,323 14,798 1,768,290 276,862 1,491,428
West Central 1,231,401 800,506 3,770 2,035,677 369,484 1,666,193
Southwest 1,195,228 601,593 108,173 1,904,994 375,111 1,529,883
Central 107,589 897,129 44,023 1,048,741 74,311 973,930
Blue Mountain 68,592 515,183 73,244 657,019 59,801 597,218
All Areas 3,666,979 3,503,734 244,008 7,414,721 1,156,069 6,258,652
*

Thousand board feet

Source: Howard and Hiserote (1976)
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(Table 5). Only a small percentage of the lumber and plywood produced

in Oregon is actually consumed hcre.24 The majority of it is exported
to southern, midwestern, and eastern U.S. markets, and to the indus-
try's foreign markets.25 So much depends on sales contracting, pric-
ing, and demand of different users, that the destinations from par-
ticular production centers are likely to vary considerably with time.
Within the plywood market, commodity flow is from the producing
centers to the wholesalers, distributors, and retailers buying from
the centers, or it may flow between the wholesalers, distributors,
and retailers buying and selling among themselves (Figure 7). A
similar complicated market arrangement exists for lumber (Table 5).
Lumber and plywood wholesalers are of two types: (1) the office
based wholesaler, who does all transactions by phonc, and (2)
the distribution yard which handles large volumes of the products.
The wholesalers and distribution yards may be Oregon based or out
of state, thereby making a difference in where the lumber and plywood
is shipped. The western wholesalers and distribution yards deal
more with the southern markets, while those in the midwest deal more
with the eastern markets. Another factor is whether the distribution
yards are owned by a lumber or plywood producing company, of if they
arc independently owned.  Company owned yards are supplied by their
parent mill, while independent yards may purchase from any mill,

wholesaler, or other distribution yard willing to scll to them.
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TABLE 5.--OREGON TF0REST PRODUCTS STATISTICS: 1976

Total Commercial Forest Land * Total Volume of Sawtimber *
25,673,000 Acres 457,735,000 M Feet
Ownership Ownership

Federal 56.87 Public 73.57
Other Government 3.7% Private 26.57
Private 39.5% * As of January 1, 1970

Lumber Production 7,335,000 M Feet

Source of Timber Mode of Transportation
Companv owned 28.6% By rail 59.97%
Federal 54.8% By truck 29,27
Other 16.6% By water 10.9%
Species Cut Principal Markets
Douglas Fir 56.0% California 28.4%
Ponderosa Pine 18.8% Other West 29.17%
Hemlock 14.77 Midvest 22.27%
White TFir 4,57 Northeast 4.37%
Vestern Red Cedar 1.9% South Central 5.27%
Sugar Pine 1.17 Southeast 5.7%
Lodpepole Pine 1.07 FExport 5.17%
Sitka Spruce 0.17 Distribution Channels
Incense Cedar Q.77 Direct to user 2.77%
Tdaho White Pine 0.17 Direct to retailer 15.7%
Fngelmann Spruce 0.27% Wholesaler 63.2%
Other 0.97 Company owned distri. yards 8.4

To factory for further mfg. 10.0%

Source: Western Wood Products Association (1977).
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With lumber and plywood primarily carried by rail, the adjusted
commodity flows will not represent this portion of the forest products
industry. The flows recorded will probably be that hauled to rail
depots, and small shipments going to interstate and intrastate markets.
With the increased use of motor carriers that has taken place since
1976, future adjusted flows will probably show this increasec.

The adjusted commodity flows of lumber and plywood arc in an
opposing direction to those of timber, i.e., the flows arc away from
the processing centers rather than to them (Figures 8, 9, and 10).
Commodity flows of Western Orecgon arc toward or along the state's
main transportation artery, Interstate 5, and presumably hecad to
southern markets as shown by the large southern flows recorded at
the Ashland weigh station. Washington's lumber and plywood pro-
duction are also shipped to the same markets as Oregon's, and southern
flows recorded at Ashland include much of this. Large flows are also
recorded going north at the Ashland, Klamath Falls, Roscburg, and
Portland weigh stations, possibly to Oregon port facilities in Port-
land and to Washington ports at Vancouver, Longvicw, and Scattle.

The north bound flows at Ashland may be composed of Northern Cali-
fornia redwood lumber for export through an Oregon or Washington port,

or for usc in Orcgon. The flows of Eastern Oregon are not as large as



Adjusted Commodity Flow From Motor Carrier Weigh Station Reports
Oregon, 1976

Lumber
= Million Board Feet

A >0-<0

® o0-<25

SCALE

0 20 30 40 50 miles

20

40

60 80 kilometers

Figure 8. Adjusted Commodity Flow From Motor Carrier Weigh
Station Reports, Oregon, 1976 - Lumber

S¢




SCALE

Adjusted Commodity Flow From Motor Carrier Weigh Station Reports

Oregon, 1976 0 10 20 30 40 50 miles
Plywood O 20 40 60 80 kilometers

. Muilion Square Feet, 3/8" Basis

A o< & o <00 - 150 -<200
® o0-<2s

‘00-«150 ‘ >200 ,,.¢
- -

> ;
ties
+ = = o \XE
- — Porand N e .\
? AN e e Jolieh 4,
N PN 5T e e

Ne

@ ~ ara
o L = reqon
| =y K
R/35 T McMnnwiep™ Y
awn - s
Srer om0 ~.
D)
22
| B/
wo

7 # ity -

-

e - 28 \

& | T
~JSEE NSET A

) o < V=

& Sa

eI

Newport

Flarence

Mo nvend

Vel s 33y

0.4 Beag

Figure 9. Adjusted Commodity Flow From Motor Carrier Weigh
Station Reports, Oregon, 1976 - Plywood.

9¢




Logs, Poles & Piling
Inset A

Figure 10.

Lumber

Inset A

Plywood

Inset A

Inset B

4

Inset Pairs A and B for Each Adjusted
Commodity Flow Figure.

LS




2

38

those in Western Oregon; the lumber and plywood in Eastern Oregon

probably is conveyed for local market consumption or exported to

interstate markets east of Oregon as the weigh stations near Ontario

illustrate.

CONCLUSIONS

The use of motor carrier weigh station reports for commodity
flow analysis of the forest products industry in Oregon is possible
using the methods developed in this study. Data analysis is based
on a relationship between the times the weigh stations are operating
and the amount of time that is available for the hauling of forest
products. The adjustment factors that are developed in this study
are applied to the commodity weight data collected at each weigh
station. A commodity flow pattern is produced that represents what
passes through cach weigh station if it is opcrating during the times
available for hauling. The data are graphically displayed to assist
in analysis by illustrating size and direction of commodity flow at
each wecigh station. The resulting commodity flows are supported by
existing data on the forest products industry's harvest and con-
sumption of timber and the production and marketing of lumber and
plywood.

The accuracy of the methods used can be improved with the
correction of certain data limitations cncountered during this

study. Improvements will exemplify how well the commodity flow
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figures represent what is actually hauled. The time of day that

the weigh stations are operating varies considerably during the

year; but on an annual basis, the weigh stations individually

operate about the same length of time. The weigh station program

1s set up to stop motor carriers for safety inspection and to check
for haul-weight violations. If the weigh stations are operated in

any type of systematic manner, the program will shortly be ineffective
in accomplishing its designed mission. The program is not designed

in a manner that best represents a statistical sampling procedure
necessary to provide the proper data and allow for better analyses.

The times that the weigh stations operate during the year are
not available except for a year-end total for each weigh station.
Without these data, it is necessary to assume that the weigh stations
are operating during the times that motor carricrs are likely to be
hauling forest products. With this assumption, it is possible that
the adjusted commodity flows are an over- or undercstimation of the
true situation, but this is unknown.

A similar situation exists with the commodity wecight data
collected at cach weigh station. The times when the commodity
weights are recorded as going through the weigh stations are not
readily available except for a yecar-cnd total. Without thesce data,
it is neccessary to determine when forest products arc hauled by

some other mecans. This is accomplished by using legal hauling
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restrictions and assumptions as to whether or not night hauling is
likely to occur. The lack of data is not as grecat a problem for the
hauling of timber as it is for the hauling of lumber and plywood. The
latter do not have legal hauling restrictions and arec basically inter-
state haulers whereas timber haulers have legal restrictions and

are basically intrastate. The motor carrier is the main transporta-
tion mode used in the hauling of timber, but in the hauling of lumber
and plywood it makes up only a small percentage of it. Due to the
lack of data and hauling restrictions, the complexity of the lumber
and plywood marketing structure, and the mode of transportation used,
it may be concluded that this method has grcat potential for further

use in timber flow analysis than it does in lumber and plywood.
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FOOTNOTES

Of the rate, entry, and physical economic regulations discussed
in "Management of Transportation Carriers.' by Davis, et al.,
(1975), the Oregon P.U.C. and D.0.T. are involved with the last
two. Iintry regulation deals with the number of motor carriers
allowed to compete in a given arca. The reasoning for this
regulation is to protect the financial health of the carrier by
taking into account the nceds of the people being serviced.
During an interview with Hardy Cave, Administrator of the Motor
Carrier Enforcement Division of the P.U.C., on November 23, 1979,
he stated that the P.U.C. regulates the number of independent
haulers operating within defined areas of the state by requiring
them to have hauling permits and P.U.C. license plates. The
granting or denial of permit applications is the process that
limits the number of opecrators in an area.

The physical regulation of motor carriers is concerned with
equipment condition, the quality of the operators, and opcrating
procedures. The Oregon P.U.C. and D.0O.T. inspect vehicles and
drivers at the weigh stations locatced throughout the state.

They also prescribe weight, height, width, and length regulations

that motor carricers must follow. The rcasoning for such
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regulation is a concern for the safcty of the highway co-users
and the protection of the highway itself. The weight and milecage
data collected at the weigh stations are usecd by the Collection
Section of the P.U.C. to determine the road taxes that carriers
are charged for the use of the road. Interstate taxes are also
charged to long haulers that enter the state. The money gener-
ated from these taxes is distributed to city, county, and state

road maintenance funds.

Private carriers are permitted to operate without completing
application procedures unlike independent carriers. The com-
panics obtain a carrier certificate from the P.U.C. for cach of

the vehicles they operate.

During an intervicw with Arthur Shelley from the Permits and
Weighmasters Office of the P.U.C., on November 23, 1979, he
explained that weigh stations vary in the capacity of motor
carriers they can handle. Depending on this capacity, they

are able to cover only one or both directions of traffic along

a road.

Shelley, op. cit., footnote 3.
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Another problem that surfaced when the calculations were made
was that certain weigh stations were rccorded as having a small
amount of commodity hundred weight passing through them in a
certain direction but did not have any rccord of their being a

more thorough review.

James 0. Howard and Bruce A. Hiscrote, Orcgon's Forest Products

Industry 1976, USDA Forest Service Resource Bulletin PNW-79, PNW

Forest and Range Lxperiment Station, Portland, Oregon, 1978, p. 16.

Eighteen of the less than 10 hour operating directions, out of
129 directions recorded made the adjusted commodity total for all
the weigh stations too high. For example, weigh station #22-05

recorded in three directions having less than 10 hours operating

time, north, south, and east for 4, 1 and 3 hours, respectively.
Hundred weight recorded for each of these directions were 53, 184;
11,833; and 44,344, respectively. When the adjustment factor was
determined and applied to these recorded woighté, the resulting
figures of 55, 62, 49, 50, and 61.83 million hundred weight were

respectively obtained.

D.P. Dykstra and J.J. Garland conducted a questionnaire survey of
all Oregon log hauling operators in 1976 and presented their
results in Paper No. 1192, Forest Rescarch Luboratory, Orcgon State

University, 1977. The survey revcals that the loaded kilometers
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traveled per trip is between 55.2 and 68.2, depending on the
vehicle type. They also found that the number of trips made per
day by the log haulers averaged between 2.5 and 3.2, with the
haulers operating an average of 201.5 - 216.7 days that yecar. If
there is not a weigh station on the stretch of road traveled by

the log hauler, then his average of 3 trips per day over an average

of 210 days per ycar will go unrccorded.

Robert 0. McMahon, Associate Professor of Forest Products, Orcgon

State University, Corvallis, April 21, 1980, personal communication.

Western Wood Products Association, 1976 Statistical Yearbook,

August 1977, p. 7.

Howard and Hiserote, op. cit., footnote 6, p. 16.

In June of 1979, the Weighmasters Office began to keep record

of when the weigh stations were operating. The "Operation
Graphics' show that the weigh stations are generally open in
cight hour shifts, but these shifts can be single or back-to-
back. The single shifts range from a few days of cach month

to consccutive days covering wecks or months. ‘The single

shifts also occur during the night, but not as often as they
occur during the day. The back-to-back shifts arc donec occasion-
ally and run for onc or two day periods. The Weighmasters
Office is responsible for sclecting the times that the weigh

stations will be open.
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Appendix I: Sample

WETGH STAT 1!

14=-06

FAPTY WETGHTS

1-1  0&8C 3-4
1-9 230 4-7
2-7 250 5-9
3-n 220 6~2
I3—=Z 130 6-3
3=} 200 6—4
3-0 240 nWER 2-9

4 OF COMBINLED
TRUCKS WETIGHT

ans 2464360

1 481

3 2,016

1 ATH

3 1,506

1 . 437
18 11,351

1 6,211

10 64467

? 1:.532

10 Ty a62
76 57,421

K 1,665

12 by bUh

1 217

4 1'150

11 9,692
3 1'2?1

1 759

20¢ 129,587

140
320
290
180
200
2410)
300

‘Jeigh Station Computer Printout

AVFRACTE PERCFMNT
COMMODITY COMRINED caMmMenIly oF

WEIGHT ¥ WEIGHT % WEIGHT =% TRUCKS
135,670 640 352 100 %
181 (1 181 (U 4
1,176 672 392 1 1
145 375 145 0 %
716 502 239 17
207 437 207 07
5,961 631 331 5 T
24451 38R 153 4 T
3,657 645 2464 3 7
9,32 T56 4606 1 3
Ly 942 T4L4 Hh94 3 ¢
33,641 7356 431 20 %
55 5595 252 1 T
3,206 556 2732 3 2
137 217 137 01
796 32o 199 1%
54652 T46 435 3T
391 407 130 13
4459 759 459 03
70,407 A2 3473 S3 ¢

* ALL WRIGHTS I HUMDRED-VWEIGHT

0S



(SCALIFPT) WEIGH STaTION

15-04%
CUUTHRGULD TOTALS AVERAGE PFRCYNT
VEHICLE & &XLE * OF COMBTHID COMNNITY COM3TIMED CONM4NITTY or
COMMUDTITY AREALGEMENT TRUCKS WHIGHT = JETCHT = WETICHT WOTANT s TouCKS
ALL COMMUDITIES ALL 604,026 37,907,721 204,703,731 627 B 100 <
AUTOMCRILLS ALL 25R 116,982 G4y TH2 453 174 0=
CEMENT ALL &0 23,187 14,4247 4ne 237 o7
FeEL € FERTTULIZER ALL 137 63,770 34,078 Hns RS o %
FIXLD LOADS ALL 176 43,180 19,140 245 1092 0 Y
FURNITIURE AL L 310 105,264 42,224 343 126 1
FUEL ALL 34 15,83 8,573 459 Z52 2%
CikAIN Ol SECTDS ALL 271 186, 40 111,454 608 an 0 %
GROCEPTES ALL 2,272 1,371,369 T4T,649 604 320 4
HAY ALl It 26,047 12,237 551 276 0%
HOUSEXGLD GUIDS ALL 191 875,705 380,309 401 174 “on
HOUSL THATL:RS ALL Y b 30, 441 9,541 211 7 n g
TFOMN,ST1ECL,TIN, FCT. ALL 1,746 1,109,561 507,971 635 34N 3z
JULK METAL ALL 87 - 60,130 34,540 61 30n 0%
LIVE STOCK ALL 337 227,200 177,970 _ 674 inQ 1 7
LOGLSy PULES & PILING ALL 1,464 1,007,515 595,735 731 475 207
LUMBER ALL 10,036 Ty422,107 44375,997 740 636 17 %
MANUL . LUMBER AlLL 482 240,691 126,531 508 263 1 ¥
MACHINERY ALL 1,469 843,203 436,303 574 297 2 T
MUAT OR MEAT PROD. ALL 209 9y 459 51,759 476 P48 o T
PETRAOLEUM ALL 542 267,167 156,407 493 289 | ¢
PLYVCOD ALt 2,768 2,015,120 1,182,480 72R 427 S ®
FROLUCE ALL 399 25,916 145,106 629 264 1 %
WCANING UL ) 440 304,554 177,274 6Q?2 &Nn3 1 2
OTHER ALL 34,5989 21,120,921 11,362,861 611 329 5T ¢
UNKNILWH AL ! 44627 2,407 578 301 02
EMPTY WEIGHTS o«

1-1 080 -4 140

1-5 230 4-7T 320

2-7 250 5-9 290

1-0 220 6&=2 180

3-2 1«0 6=3 200

1-3 200 O-% 2 Q

CTHERS = UhOER 3=0 240 UVER 2-9 300 © ALL WEIGHTS IN HUNDRFD-HWEIGHT



(SCRLETIIT ) WETGH STATION

15-06
EASTOLUND TOTALS AVERAGE PTRCENT
VEHICLE & AXLE 4 OF COMBINTD coMvND1ITY COMBINFED COoMMNDTITY 0F
CcCoMnLITY AFRANGEMENT TRUCK S WEIGHT * WEIGHT * WEICHT * WEIGHT * TRUCKS
ALL CUMMOLITIES ALl 59 39,1935 22,1545 677 382 100 %
GRUCERILS ALL 13255 655 628 328 3%
HOUSENHLLY GGUDS AlLL 5 2¢yN24 B724 405 165 8%
IRGH,y STeEL,TIN, ECT. ALL 1 437 137 437 137 2%
LUFBER ALl 11 8,205 4,794 T4h 436 19%
fFLyvooop ALL 1 : 771 451 771 451 2%
OTHER AL L 39 271243 15,693 699 402 66 %
FHMPTY WEIGHTS *
1-1 00 3—4 140
1-5 230 4=7 320
2= 250 5=-9 290
3~ 220 6-2 180
32 150 &-3 2600
3=1 200 6—% 240
UTHhrRS = UNDER 3-0 240 OVER 2-9 300 * ALL WEIGHTS IN HUNDRED-WEIGHT

(3]



(SCALTWPT)

WESTZLUND

VEHICLE & AaxLFE b NF
COMMODITY ARRAMNGLHAFNT TJRUCKS
ALL CUMHMODITIES ALL 6

GRAIN 3 SELDS ALL 1
GRUCENRTES ALL 2
HIOUSE LU GI00S ALL 1
1RO, STEELLTIN, ECT. ALL 2
LUMCLER ALL 19
PLYWCLOD AL L 4
PRODUCE AL L 1
OTHER ALL 33
UNXTICYN AL L 2

EMPTY

1-1 0850

1-5 230

2=~T1T 2%0

343 220

=2 180

3-3 200

OTHERS = UNOER 3-0 240

WEILG

1

WETG

ovre

HoSTATION

S~

CCMBINED
WETGHT

hiy

1,

185

400
449
413

1,532

1a,y, 246

3,

2”'

D65
774
361

1,645

HTS
I~
[,
5-9
)
6=3
6%
2-9

*
140
320
299
120
200
240

300

TOTALS

*

COMMODITY
WETGHT

24,915

170
B49
213
0az
8,346
1,865
H74
11,221
n45

*

COMRINED

WEIGHT

€30

400
725
413
7¢6
750
T66
174
632
723

* ALL

AVERAGT

WEIGHTS IN

CoMMANITY
* WETIGHT

383

170
408
213
46K
41 Q
466
LT
340
423

X

PERCENT
OF
TRUCKS

100 3

PR |

9 2

~
[SYRF AN e N
o

LR IS

HUNNRED-WEIGHT
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appendix II: 1370 Neighmastar 3cale Locations

Scale il> Location . dwy. Route [ligaway ﬂile Point
Q1=01 South 3Baker (1 mile southn) 13 7 Baker-unity L3.44
01-03 Zast Baker (3 miles =ast) 5 I-30-N O0ld Urezon Trail 306.53
C2-01 Zhilomatn (1 mile east) 33 20 Corvallis-iiewport S51e54
03-23 Molalla (1 mile west) 151 211 Noodourn-<stacada 11,33
03-04 Clackazas (7 miles zast) 171 212 Clackanas 7e94
23-07 Jdest srisntwood (12 ai. =ast of 3andy)25 25  Mt. iood 365431
03-04 zast 3rightwood (12 mi. 2ast 5f 3andy)25 25 Mt, Hood 335401
J22-10 rlemalcose (10 mi. east of Istacada) 1721 212(224) Clacxamas 33.50
04-03% seaside (7 milss north) 3 101 orzgon Cosst 14.33
05-01 Scappcose (2 miles east) 24 30  Columcia River 15,45
06=-02 3andon (2 miles south) SHE o | Orezon Toast 275.11
06h=03 Myrtle Point (east city limits) 35 42 Coos 3Zay-xoseours 21'.37
25=0% Coal=co (5 miles norta of Coqulills) 35 42 Coos Bay-xcseoury 21.37
05=05 Hauser (5 mi. north of Coos Bay sridge)9 101 Oregon Coast 227.39
27=-01 Prineville (1 mil=2 =ast) 41 25 vcnoco 21.13
08=-02 3rookings (south city limits) g 1N uregoan Coast 357253
c9-02 Sisters (Jjunction 20 % 125) 15 29 nCcKenzle )3.07
09=03 3end (5 miles south) 4 97 The Dalles-californialu3.3h
10-06 N#ildur (5 miles north >f Roseourg) 1 I-5 Pacific 130,24
10-08 Booth Ranch (3 mi. north of :yrtle Cr.)! I-5 Pacific 111,07
10-09 Srockway (2 miles west o! dinston) 35 L2 Cocs 2ay-«osebdurg 71.20
10=-12 Days Creek (2 mil=s =2ast) 230 227 Iill=r-Trail 12.54
12-01 John Day (1 mile west) 5 26 Jonn Day 150437
13=01 Burns (! mile east) 7 20 Central Orezon 133,53
14-02 Zast Wyeth (westbound, 190 mi. 2ast of 2 I-20-u Columbia Rivar 5243

Cascade Locks)
lu=33 last lyeth (2astoocund, 5 mi. east of 2 [-30=04 Columoia 2ivoer L7.33

Cascade Locks)

54
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Appendix II (cont.)

Scale Yo. Location dwy. wut2 Hi-nvay idle
15=02 dorta lledford (9 ailes nortn) 22 32 Cratar Lax=
15=04 fast Asaland (nortinbound, 2 mi. norta 35, 99 1ogue Vallay
of
15-05 Y2st “alley Jisv (soutidound, 2 zilas 1 I-9 Pacific
north of Asaland)

12=07 L 27 Intry (nortabound, VI3 Pacifie

aorts >0 Asaland)
1503 nction (2 uiles 2ast of 21 35 ireen g

Asoland)

15=293 (29 @i. =ast of w2dford) 270 140 Lawe 37 tae Joods
15=01 tlacras (norta city limitg) 4 97 ’ne Dallas-Zalif.
17<01 irunts Pass (uvest city liaits) 23 139 Redwcod
17-C2 O'rizn (5 1iles souta) 22 133 led wood
13=05 wortia Klamata Falls (1 mils nortn) L 37 Tae Dall:s-calirf.
12-05 Modoc Point (13 miles norta of 4 37 The Dall:s-Calir.

Klamatn rfalls)
13=01 izst Lageviaw (wast city linmits) 23 140 nlazacth Talls-

Laxkeview

19-02 dorta Lakeviea (norta city Iimits) 12 333 fredons
20=-02 ialtearviila (1) =mi. 2ast of 15 125 ckanzi=

Sprin;fisld)
20-03 ;0ldson (1 mile west of Caesaire) 229 35 maplatorn-Junction

ksy

20-95 Lovwell (4 zmi. east of Lowall Junction) 12 53 Willamas s
21-02 Toledo (1 mile west) 23 2% corvallis
22-02 Albany (1 =@1lz2 =2ast) ) 29 3o2uta 3antian
22-05 Fostar (5 ailes 2ast) 15 20 3outh 3antianm
23-03 Jordon Vall:y (north city limits) 455 25 1 B
23=04 Tale (17 nilas 2ast) 7 20-23 Zentrzl Or:zon
23-35 Clds Farry (21 1i. northuest of Sntario)s I[-30-N Old Oregon Trail
2L-=02 lest Zusdtard (soutnbound, 1 ai. norta) 13 933 Pacific Zash
24-03 jates (1 mile west) 152 22 dorta 3antianm
24-07 Zast Hubbard (northbound, 1 mila2 ncrtg) 1 393 Pacific Jast
24-03 last Jocdburn (nortabound, 2 mi. aorta) 1 I-3 fact fie
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Appendix I (cont.)

Location Zuve Qout: U -chyay

"28t J/ooddurn (southoound, 2% ai. 1 I-5> Pacific ZzZast
norta)

Zola (4 ailss west of Salen) 30 22 /illamina-3al2a

Fort iill (Zast of Jalley Junction) 33 12 Salacn ver

illamoosk (2 ailas 2ast)

N
~J
(%}

iilson Aivoer

Pilot Raci {vest city limits 23 Pendl-ton-Joan Zay

C2ald 3prings (Jjunction 730 % 3)5) 2 730 Zolumoia var

dulsrant 311l (132 ai. 2ast of 5 I-20-ii Ola Or:3sn Trail

Pendlaton)

v2st La Jrande (2 ailas vest) 5 I[-20-4 0Old Orzgon, Jrail
10 2 lallowa Laxaz

«drta Plains (2 ailas vest) 47 25 Sunsot

Jayton (norta of Jayton Junction) Ty 9. Pacific Jest
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Appendix III: Adjustment of Logs, Poles and Piling Commodity Weights

A x (u1Z2/Ccl. 5) or NMillion

Ko of % of All Direction Recorcec Total Hrs. O ol.
Scale 'c. Trucus Trucks Traveling Hd. 4t. by Cirection x 1 i Co B 5«22 Eoard
hSE N A) (%) N, T,

01-01 1796 S N 912,184 913 bis b 104,

01-0%2 732 1 W 35,6 .80
0e-01 5 75 N 3,054 (5] 1.17 29.2%
3321 4l L 1,576,528 1550 3 255 a5
932 23 N 45,421 35 523 132,00
032-03 8 I 3,989 25 0.565 16.55
357 32 175,232 526 2:29 £6.25
032-Cu 3 10 B 1,462 §z L7 Y1, 27
212 21 N 2.0 775 U0
03-C7 23 Su N 4 *0, C5 *475.25
G162 56 13259 BeCu 171.0
03-03 ! 2 y 3 *0.2c49 L)
03-10 52 100 S i B wif 155, 2%
3530 In ' 551 163 240.0
OL=22 2in 2% 1074 e 7 119 SC
101 S s &5 Leby 110, 3G
2l o1 & 1232 3.82 20, 50
05-01 P> 9 it e 2 ! LTS e 01g, 78
i 13 S 509 Lot listec as open
e " o 3e G2
25158 13 E 2520 3
06-C2 227 20 o V510 25 1032 cobT
2c 4 S 12,707 4 .y 0753, 50
05=03 ey N 112,580 43 10.03 250.7¢
14 74 s 6,742 Not listed ac cpen
2% ,065, 362 1S 58 1.9
05=-0% ek N 2,595,504 1872 i m
-} £ Eyifle D Lot listea as open
13 o1l A 2 ! *23.08 *997.0%
0506 £ 3 I 3,559 L e AE c101,28
2341 14 & 7.‘11/,‘15; 2402 P 01475
07-01 5 o3 N 2,528 1 €V 57 *20ke@S
2 57 S 1,004 ot listed as open
. >0 B 392 0.0C5 0.12
4064 88 W 1217 .05 178,22
0%-02 26L3 L2 N 1395 cale 102,03
iz 15 s 106 018 -
c 22 N Not listed as ofpen
09=-02 2 50 N Not listed az cpen
2085 £ s 1,059,547 1245 eu2 uE
10u e € 519, 3563 8:’ 2eh's e 5
e = \ 1,045 g * Q. i0e LR
09-02 3354 339 N 1,593,290 225 3 11 7Y
6 1 s 31,032 0.207 v, o
1007, : 16 1 21,352 ) 1,43 L
) ) S 3,170, 362 I5u4 S .
oo 3 6,072 .
4 3 " V5 5% &5 open




Appendix III (cont.)

Py

Lo, of % of ALl lirection Recoraed Tctal Nrc. Cpen Col. A X (4132/C21. =) wdllion
Scele lic, Trucke Trucks Travelins. Hd. #i. by Direct.con or x1 if Celi. p »L137 Boar
h S E W (A (3 (Piidden fe. s Fu.
10-08& 13997 2z i 6,594,058 324 By 3 Sy -
K 2V e G
1¢ 23 S L) 13 T as < s
2 I o S5 Not lictec as open
10-009 g13¢ 77 E 359805028 2020 8.2u
c 15 W 353 M % 3¢ G. 50
10=10 3 100 i 1,933 Not listed as open
20 74 . E G,4L72 12 e 30 .
S
32 33 A 153,989 175 3.55 <
& 30
12-01 1225 43 E 002, dlb 1033 1.7 )
2%0n 67 W V5 7V 5095 157¢ 3s 38 5
13-01 17 e E 7,379 230 0.03 ,
14-002 3 4 T 3,715 14 -,
2 c A The,ohd IRR Ca 4l m
14=-03 126 1 = Yu, 705 1559 Ue Ty
15-02 2 22 I 385 15 9,22 72
611 57 5 2,983,571 1153 10,77 253.25

=
|
=
-
~ \wN

yC564  Not listec as cpen
15-04 292 18 I 145,814 1507 O3S Lo 72
) 10 3 £.16% 112 Cotd Pix
15-05% 10 3 V L, 9Lz L3 e ili 12.02
1o 2 3

[%
o
<
\n
~J
AN
\r
&
X
S
(®
.
~
o
<3
4
)

15-27 52017 15 i 15,480, 298 £292 Sl 329 0
26 13 s 12,427 Ve 3,07 o
1 13 53 7 ot listed as open e
15«28 ! 100 ] ¢t listec as oger e
15-09% M 102 : : taLve
L 57 g not listec as open
g T L75 . L0 el
63 ] 2y 152¢ N WS
15-01 ) >1 I 435 Coudl sl
6 i - e s J. 5%
17=31 & - ¢ 3 DR MR
1948 {. g s, e 2204 42 -
by 5 i | I ot listes as cpen
ik : : } 3,01 : $1 s
E 5431 5 ©, 497,473 2= PR didic
2 Py 20 2 L " P2
4 4e d 1,225 ot listed as coen
15205 25 “ 177, 7%= g SE Les Te. b
: . . 5 s . 2045
2 40 het listed as ofen
19-01 2 13 ; 1, het listed ac open
53 72 : 7, ol 398 § 42 e
? 1 1,254 Vo P Pawe
1%=0¢ o Y g Ye 429 1.2 F 7
20-c2 15 6t N 7,007 n 2x67 L
20 87 S 1,018 Lot lictec as open
323 B 1,506 12 Cobz 12y 13
12527 84 Vo 6,507,192 2165 1.7 3.2
20=-012 200 o £ Lek, 'ud olc Tee 20
27 3 5 12,411 550 L0 £ 50



Appendix III (cont.)

fic. of " ef All Directicn Recorded Total Hrs. Uper Ccl. £ x (w183/lcl. ) Million
Scale Nc. rrucks Trucks iraveling Ha., Wi, by Lirection or #1 4if Cal. B2 Lic3 Board
N ST (A (5) (AN o B, g FL.

20-05 9 25 n 4,153 5 % 5erd NS a?75
3 2 ot listed as open
2 Ta E 9,531 30

3 T 35 %3, 75
22256 50 B 10,632,179 4057 10,93 274,03

21=-02 3 32 i Vs /957 ot listed as open

~
n
o
tn
n
o
v
o
~J
~3
)

el I3 E 523,953 2..9% 76450
15 24 ! 7,676 45 C.73 1745
22-c2 13 3 z 5,558 35 0.3 775
157 w W 79,530 LLE 975 18.70
2e=-05 c? S N 2558 * HEYCs BT
24 95 s *49450 * 123750
30 33 E SR oy
1291 9 19.35 4ol
23=02 2 < S oD s
23-04 28 57 i 589 7.
27 o4 S 2eoig Qw25
2 <1 ) 0.CC o5
U <) N C.004 ¢ 1C
&2 <! . G. 04 Lo 40
10% 4 S C.2: 525
2 4 N Qs22 )
24-03 5 27 i *5.15 \T2s. BB
g 4c s as cpen
a 2t ) 1,60 I
621 L5 4 5:70 Tacs 57
24-07 55 2 N o.M 2. ar
24-05 1863 5 N Te'Te L2,0C
2 11 w as open
24-09 8 2 N 3:576 23 0.52 12,36
756 2 S 3355240 229% oY 15, 1S
7 > 3,011 1% L. 65 12,57
27-01 z09 < E 125,774 ook e 20 12,37
10 3 i 4,9%Y 0.031 ¢.02
27-04 17 e i &y 532 hct listed ac open
20 53 g e i *LC.LY *101e2.25
10306 SR B &, 2en z. 222,50
132 52 § 65,202 72 2.9% 13,00
27%-03 Tl 23 L 131,547 977 1. 02 €5s D€
a7 W Lo, pud 503 (E8, e 6l
30=02 colS 75 I Vo5 35 1 J5 125 b2 V89% 23
7 55 5 135,810 biue Vw23 2C. 75
1 73 Vi 2o Not listec as open
20=-0u 1 <1 I L% 1592 e Uue Covi
: <1 N ek 1037 I «C7
30-0¢ LGS 2 W 213,413 2527 Colik W, 5
31-0 ! 7 N R ot listec ac open
2355 10 £ 2602 Vs 7% Bty o &
3-0C 249G 7 E 272 . Ste 2

163 v ; 77,35k 26 Vo 75, 7
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Appendix IIT (cont.)

60

heo of % of All Directicn Recorcec Total Hrz. Cpen Ceol. A x ¢ ) Million
Scale Trucaz Trucks Travelin: Hu. #t. by Direction or %1 34 g ¥yl Bearc
L ST K (&) (B (iclddion Hes wts) Fts
3L-0c ! 8§ N 441 liot listec as open
1 102 S 453 hot listec as cpen
L7z 20 = 231,252 fooidid 5700
6% 27 § 2 Q5 Tk 35623
26=02 1 1 N 23 C.0o 1.54
ue 2 S 20,212 202 C.igy 3659
Tnz lipures fer the lesc than 10 rour operatin- cirectiznc are
not incluced in tne commodity flows pgrapaics. [heir inclusion

welgh stations were opcrated.

s nct justifiabie based cn the snort time span that the



“

61
Appendix TV: Adjustment of Lumber Commodity Weights

ic. of % of All Direction recorded Total Hrs. Cpen Col. A x{£750/Ccl B) 1illion
scale no. Trucks Trucks Travelins HE. At. by virection or x1 if Col. &>2740 80&rd
L S E W (h) (B} (Millicen 46, At,) Ft.
Cci-01 21 15 S §,702 157 J.49 V2«25
01-03 65 1 w 23,600 2070 0.10 Z.50
0z-01 Z 25 N 1,016 " C.g1 2C.25
1250 17 E 1650 2492 65.50
45 16 W 35 4.03 1WEels
02-02 ) 0 it liot listed as open
2 " L 23 De? 54 7%
165 12 v 326 1,51 L0. 2%
C3-0L 1 3 D) 13 0.23 7025
732 ? N 1382 14151 Li25
03-07 ) 1 L B .
222 2 W 1492 C.40 1608
03-08 57 4 z 450 0. 27 5.5
1 2 W 3 . .
02-10 7 <1 W 851 0.01 5 75
04-03 105 2 I 1074 &ifele e
o 3 S Lo G.3C 7.50
3 B . 122 Ue 1 2.50
¢5-01 3 5 % 513 1 .
4 4 B 1,230 22 o/
312 4 W 239,331 0582 25,00
03=02 943 12 n 338,955 100 42000
Y 1% s 3,650 b . &
05=23 14 3 ! 94 P77 L3 1.05
51 2 W [ 1.17 3, ¢
05-C% 762 2 h 1573 1,58 St
1 L E Not lietea as open
05=0% 0 14 I c,352 4 . .
2533 12 > 1,025,413 2uC? e 93, 7t
07-01 17 5 5 133 33E 5: 12
402 el N 131,290 1217 1 S L ;o
0:=02 306 5 N ERE PR 1500 s 5 it 75
09-02 [k 15 s 240, 634 1276 1.2 LT, 78
122 8 I 48,356 £83 Ooub T 2
2 ) L 775 7 . »
09-03 L2s S N 171,750 227¢ .65
478 g s 194,42 1507 Ca2y4
: ¢ E £09 3 .23 o7
1 32 i 5e¢ Not listec as open
10-06 2 10 N 11,506 45 2.29 AN
56132 1< 5 2,349,352 2oLk 5 81 RIS
3 14 2,9 ? . .
7 15 N 25 V74 Kot listed ac cpen
10-02 2230 4 I €60, 6%0 2200 &, T PV
1 1 > 350 " Dely -
10-03 557 ¢ L 2u1,577 2226 1.05 26D
10=-10 e 1 w acs 175 0.0%
1 2=01 ?39 10 £ 160: 0% 59 Pl
e 2 () 15728 1,0 .
13- 137 1- L .74 )
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Appendix 1V (cont.)

No. of % of All Direction R

ecoraes rotal Hrs., Oper Ccl, 4 x (2763/Ccl. B) M
Mraveling Hz. Wi

pr

Scele lic. Trucks Trucks . Wi. Dby Direction or x1 il Ccli. B 376D
NS I W (4 2) (Midiion Hds W)
16-02 1 4 N 226 ot listed =s cpen
1 10C s 580 not listec ac coper T 2wT
1w 6 £ 5,014 14 26% 75
505 3 I} 243,02 1930 71..C
1L=03 1364 7 ) 201,221 1655 &
3 6 W V5583 1 * 12025
15=02 233 2 S 101, 346 1153 Ga 77 5.0
15-04 36 L \ 21,814 1522 S.le [ e
16 S s S.E652 e 346 171,29
15-0% 78 20 N 23,000 L3 385 eyl
10035 17 S 4,300,937 Ayl
! S = 45735
19 253 ¥ 5,345 1254
15-07 1165 5 5 4,771,434 5,04 aly., o3
14 7 S 5,423 15 3.76
15-09 1 14 S Le3 Not listed as cpen .
Sk 8 E 19,683 475 C.2? c.25
€18 g & 247,723 1832 1.15 2345
15=01 20 3 N 7,732 L3 C.1d
50 3 s 21,229 473 0,32
17-01 o] 17 I 35028 1 * .
2250 g2 B 1,511,007 223 5.33 47,00
12 25 N £,C74 ot listea as open.
17=02 29 L7 N 2l 765 B2 D29 aiel
15=05 2 5 N 357 18 0. 47 11.75
16 s 1,085,451 2541 i
5 13 Z 1,053 s * .
15-06 252 I 95,712 TLZ2 0.57 1ol
1 2] X oven
1%2=0) el 2 ot e ey
3 i N S 5o A
19-02 z 4 i 7
15 13 S G« 50 18 8
20=-02 1 é i3 e S o 5
133 1 N w27 G 79
20=02 7 o E Cen 1
20 4 C.0: &y
20-05 13 & E Vel 2 48 70
104C 2 Ly 0.3 22y
21-02 1 5 S Cel3 N
132 3 )3 T3y i
10 1€ " He Ce 74
22-0¢2 a2 14 Z &, b2t 2 0. 25
i 7 1 y c1, 574 L 1.4 2
22-05 3 . LR “ * .
2 5 5 2202 3 * .
¢5c 4 " 497,C2% aie? Ten i 00
23-03 g 1 N 3,304 gor 5.07 1.75
B 5 S 12,34 278 PR 578
1 17 L 325 Net listed as oper
23-04 2 5 N o) 18 0. LS 12.0
ce? 9 5 12G°¢ 0. 55 12,00
: v « 130, 0,53 2.09




Appendix IV (cont.)

lio. of % of All Dircction weccraed jotal trs. Open Ccl. A x (37635/Cu Million
Scale Lc.  Trucks Trucns Trevelinc Hd. #t, by Direction er x1 4f Col. & buar
NS EW (A) (2) (22 dcn Hée Fr.
23-05 1701 6 < 451,347 225 1. 7% 44,00
1 5 N 438 1 . e
24=02 75 3 s 21,250 323 0.:21 5@
1 2 N 34¢ 12 0,15 4.0
24=-02 C 45 i 4y 44k 2 . *
4 23 1,225 Not listed ac open
1< 16 E 72834 27 ce D4 03.50
i81c 26 (] 1,581,517 2203 59 12225
24=-07 67 13 N 153,745 1012 1e47 36875
6 14 B 2,445 16 1,54 32.59
24-08 3ng 3 N 1,225,%¢5 2259 e 95 15,90
l z 5 3zl 1 . *
2 8 5 = ot listed ac coen
3 15 W Faa) et listed as open
2L=0% 17 5 N 7,02L 23 2620 55,00
c2%4 6 s 854,072 229c Ty 1,75
1 3 E LEs Not listeu as open
b 6 1,569 12 oL 78 13.50
27-01 i E 37,332 o 1.3z 220 0C
o > 1,729 ZE U 78 15,00
27=04 1 S i 32 Not listec ws open
2 7 s 1,237 1 . .
N 5 z 232,26 2411 o 1,08
12 p o by 99 e Brer o 12,08
29-03 1¢7 20 b 52,462 e 1.2 €..00
125 12 W 49,057 566 .72 LT
30-02 74 2 ' 15,512 C.z23 30T
7 1 s 1,728 G, B2 Cov
30-04 1C7 c E 451,603 Ce i3 Es2S
52 2 W 0,614 0.1¢ 400
20-05 194 1 v 213,613 c.72 23.0
21203 9832 3 E 410,0¢5 Yo 53 2L.0c
3u-02 29¢& 12 E 113,781 28 B
Je '3 a 11,4653 25 05 SR
34-02 6 7 2,594 5 C.o2 :
9< 4 S 24,478 5035 G 55 Ee 05
5 B Y 1,131 47 G20 g
®* Calculations using tne dats from thc weizn staticons
terating 1ess than 10 hours are not wone because
cf tne snort time span tnat the weisn etaticns were

operateu,
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Appendix V: Adjustment of "lywood Commodity Weights

No. of % cf All Direction Recordec Total Hre. Open Col. & x (£750/Col. B)
Scale Nc. Trucuks Trucks JTraveling Hc. by Direction or xV 1if Cul., b >974C

% 3 Hilddon 55. Fk.
NES3ZJd (A) (B> (311, »>a.F8,  3/2%"bagis) S/ ousis
01=-01 4 1 S 69> 152 0.4 5«2l
C1-032 46 < n 18,430 2070 0.28 1843
0z-01 131 2 E 53,512 1650 0.23 37,08

2 1 W 746 3o 00 2L.27
03-03 2 <1 L 302 3eé G0 a0
03-04 M < ¥ 1,010 1522 Grei0 G 2E
03-07 56 1 W 22,015 1652 0. 10 12,37
03-06 4 <i x 1,362 L60 C.03 Zedy

1 Z N Leoe 9 » ®
04-03 " <1 N 1,46% 1094 0.01 1. 5¢

1 <1 S 270 Q5 C.05 7407

1 < W 1 1.2% 2.0 o T
05-01 2 2 ) 927 e D25 S

142 W &y 2k c520 T e e 25
06=0c 4L590 6 N 194,553 1c3z2 Ve 23 leiee V2
05-03 i 1 N 1,705 L3 0.1 4e b7

5 S e not l.sted ar cpen

143 1 D 5%,65% 152 Ve ln s 302
05-0% 235 1 it 93,222 1979 ol Sis B3

i o E wlo ot lict 1S open
Ch=0¢ 1 1 1 LU7 & 4 .

Ly 2 > 176, 822 2403 Ce5d o 10
07-01 2 1 E I 35¢ 2 Cc &

1 <1 o 503 1217 s D M B
vE-02 25 =l Iy 5,275 13069 TR CY £.07
00-Ce 133 z g 55, 59 149 oY) %

13 1 b 5,962 5% % U 0%

1 2 70 7 . C
03-02 ces : 1 102, 2 £, 0 T

62 i > 2, e 155 o PR

1 1L B LiS 3 W13 10,-C
10-06 z In 3,315 o -

531 = s 327,954 Iou Could 195y

4 5 1,72 7 . .
10-08 ek z I 456,103 3214 1.2/ 155,47

2 3 s 74 M ., 79 92, 82

2 15 W g% nNot listed as open
10-02 50 1 I3 26, bl 232¢ 0.1 B
16=01 © <1 E 3,23 1608 0.02 IR

g <1 " 1,430 i S5 .
1200 8 I i L 97,75 990 c.t7 11,71
1Wu=-02 Z 1 E 622 1 Gl > SN

o4 1 5 724273 1934 Ve 32 hao s
14-02 650 z E 273,240 105+ Vialkidy 132552

3 5 s22 1 . .
15-0& | 11 N 3 1 o 13

3ie <! S 1,987 1153 Gl 1.
15«04 2% N Syt K292 <6 .

5 5 5 1,472 na o 12 LI

9=0¢ 13 3 N 5,692 ! LI E; ‘
2752 5 & 1,150 ,¢ bt 2w/ QD 77

1 c E 421 Nhot l.stea as copen

L © " 1,005 hot listec ac copen



Appendix V (cont.)
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no. of % of All Directior wecorced wotal Ere. uvpen Ccl. & x (S730/Ccl. B) »
scale no. Trucks Trucks Traveling nc. #t. oy Direction Miliion S
NZEuw (A) (B) (i1l e, L/ EMELSY o TAEN
15-07 30be 1 I 829 ] w3
c | g L7 1° Lo s Lo
15=09 34 5 E 14,233 475 9620 el
51 1 3 1.8, 505 1833 C.0y¥ =
10=-01 N 4 N 14,005 430 0.2y PRI
o 1 €y 365 473 D Du '3
17-01 270 2 E 105,614 2221 (O
1 < w 24 Not listcu as open
17-02 5 N 2,576 65 Cu 26 i 22
10=-05% <70 1 S 114,044 2051 Uie 35 v
P o] E 569 2 . *
18-056 563 5 N 253,715 Tuge 1.5 0 e
1 S A 457 Not listed as open
159=-01 ) E 25776 300 0. 00 -
1y=-02 2 3 N 373 91 0.0% Vew oo
2u=0e 1 5 N 467 1" 0557 43,50
cy <1 N 9,26C 2155 Cody §.33
20-03 5 <1 = 2,228 612 0.03 4627
7 1 & 3,C10 500 C.0>5 .07
20405 5 & E 2,564 3 0075 e a7
1025 Z M 455, 241 LO37? 0.33 121,32
21=02 5 <! E 845 25 .01 T 33
2e=Ce e 5 £ 3,803 & .23 £1.25
€ 5 25,958 LLE o5l Sne T
22-05 3 <1 N 1, 1725 22y . 37
235=03 20 3 a 7,934 332 Cwl3 E2s73
5 1 8 3R v s
23-04 TES 7 3 175 Couy Siw b
e 1 " G DY W
23-02 yte 3 2 oo | 137,07
2 < W 1 L2 .
24=02 L < S C. 11 Loy 1
2 L i C.oi 1L
24-03 1 ] 2 27 i 1. o, 23
179 1 W G.50 B,
2L=07 ul 1 N Cold 53
2y=0z2 2217 5 %409 st llyg i
1 c S 474 1 * ®
1 3 ] Ly 5 ot listed as open
c 422 Not list2d as :-pen
2u=09 I 1,347 2 SCY: Dk
S z 143,550 2cas G 5 Gadl
) 1 h 254 17 W12 Vhals
27-01 12 i z 40, 42 saly 7 R
) : V7 .
C7=04 R 1 E 14, 50 o1 B .
2907 . 13, G i -
) 2,57 : it zel”
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Appendix V (cont.)

Wo. of 7 of A1l Directicn secordec
ye
t

x (¢

66

?750/C0il. B)

Scale o, Trucss Trucks Traveline . B L.
NS 2N (%) Qo Pt g 5%
30-0¢8 4 <1 N 1,201 1354 G0
4 1 D) 1,765 [ .02
30-04 99 2 g 4e, 621 113 s 34
24 1 v E,422 1097 .07
30-02 1 13 " 42l ot listed as cpen
gie 1 | 54,025 2027 .29 43.40
31-03 eiC 1 E 103,29k 2622 Co 32
32-02 1 1 ) &2 220 G G2
3u-0z L1 2 ) 15,472 oS3 Z.21 27490
26-02 2 2 I 77 35 S 58
77 3 5 204,307 506 Codd
1 N 3 L9 O 07

* Caicrlctions using tne dats
cperating less tnan 10 nours
of tac sacrt time span that

operated.
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Appendix VI:  Orcjon Departoont of Transportation wecords for the
Jamber of Days dach velsh Station was Oporated each
Month - fpril 1977 to March 1977.

1976 1977
scale oo A M J J A YL D J F I
01-01 2 57 10 7?7 10 7/ 7 10 N ] 1
01-03 20 20 11 13 13 10 10 11 13 13 14 22
02-01 W 12 13 10 702 1y 1y 1 ) 5 11
03-03 ] 2 3 2 0 y 1 3 32 1 I
0 4=04 14 77 51 8 212 12 1 1, 13
03-07 4 3 1 16 1 20 16 20 12 Y 5 10
03-03 5 2 % 3 710 04 P 7 1
05-10 6 Y 16 1Y 9 3 5 4y, 3 5 4
04-07% 10 19 9 15 9 4 9 7 ) 71
05-01 22 18 13 1% 17 20 15 15 14 26 20 2YH
CH=02 11 13 12 9 3 9 12 135 10 1% 10 8
06=0% 11 3 9 3 4 7 7 7/ 65 10 71y
06-0Y 16 9 11 9 12 02 13 13 1Y% 15 10y
06=-006 We 15 16 11 a6 17 135 19 17 20 12 18
G7=01 79 15 10 9 10 10 10 10 15 4 3
03=-02 71 S G100 10 410 510 1% 11
09=07 d 11 10 1111 10 ) 7 10 11 sy
09=0% L (A A L R I R L ST R R
10-06 ST 20 16 18 22 20 1y 21 17 1y 21 1y
10-08 16 20 19 16 13 12 1y 200 17 15 17 15
10-09 Tolo 1y 16 12 13 10 7 10 N 9
10-10 ] O 0 0 Y . 1 U 2 2 ] 0
1°-01 10 1% p V2R I B o 11 12 2 3 10
15=01 9 3 9 ) 9 / 5 4 3 3 H M
14-00 1o 17 0% 10 b 12 19 11 17 15 1 1y
14=0% 16 10 12 10 G116 1% N 3100 19
15-02 1 16 3 0 1y /R I D 2N IR PTE S
1H=01 Ve 1 12 11 16 10 10 12 Ly AN I B NS
15=006 0 25 28 2Y 27 26 1) 29 0y 2y oy 1)
15=-07 20030 30 30 31 20 31 29 50 50 0% 50
19-08 0 0 0 0 0 0 O 0 0 0 1 0
19=-09 [ B L N V2 [V I R PER KV A PAR b

16=01 2 ‘! D O 6 9 D D 1y ) c 5
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Appendix VI (cont.)

1976 1977
Scale No. A M J J I 3 Q X D) J 0 I
17-01 e2 15 1% 16 14 16 13 20 1% 21 13 20
17-02 0 3 0 0 2 0 o0 1 0O 0 5
18=-05 18 16 12 15 20 13 19 15 14 16 19 16
18-06 10 14 1Y 9 b 8 5 7 7 11 5 1y
19-01 2 1 > .24 3 5 % 5 1 1 1
19-02 0 1 I 2 3 2 0 1 1 1 1 1
20-02 10 § 12 13 17 1% 12 13 14 18 12 14
20~03 o4 3 2 5 L6 1 5 9 3 7
20-05 24 23 21 20 21 20 21 20 20 17 19 24
21=-02 l 6 5 9 9 /L 7 5 / v 10
22-02 3 2 1 5 o 6o 5 7 3 1 2
22=0Y 19 14 17 16 W4 12 1y 12 9 10 1312
25-03 > 3 2 4 2 oy = 5 5 b 2
23=-04 5 6 7 10 8 9 13 9 15 9 13
23~05 21 16 17 14 16 10 13 17 18 13 19
2L4-02 6 8 7 7 5 8 8 7 4 6
24=03 22 19 22 17 19 18 23 19 20 21 16 20
2y =07 9 9 10 9 14 10 7 a5 10 7 3 A
2~08 22 19 14 19 19 135 15 D19 18 1e 21
24=-09 24 19 18 19 20 15 12 01 a8 15 1h 20
27-01 6 . Y13 Vi Hoo ¥ ) f O Y
27=0lk 16 19 13 14 18 17 15 1y 19 3 8y
29=03 1 6 H 2 2 7 5 b y Iy ly 7
50=02 6 11 9 9 11 3 9 11 12 12 I 6
50=04 9 72 7 7 7 7 9 0 L7 1y
30=-05 13 13 18 15 14 12 1% 8 1y 9 10 10
51-03% 17 15 16 12 1Y% 17 W e 1Y 25 1% 20
5°=02 0 0 Iy 5 3 9 h - 0 0 0
24-02 2 Y 6 7 6 0 2y 92 8 6 5
56=02 , 6 8 1% 7 45 9 Y oy I 5
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